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Pa`aº maÜhnalaalaPa`aº maÜhnalaalaPa`aº maÜhnalaalaPa`aº maÜhnalaalaPa`aº maÜhnalaala
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Pa`Paazk ³inavaR<a´ NCERT, ]PaPa`acaaya- ³inavaR<a´ ³inavaR<a´ NCERT
,K-171 LIC\ ka^lanaI¸ PaiScama ivaharma savaÜ-dya ivaValaya saI¹blaa^k¸ sarsva%aI ivahar 533¸ sÜ@Tr 7¸ Aba-na [sToT
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EaIº sauvÜMdU SÜKr dasaEaIº sauvÜMdU SÜKr dasaEaIº sauvÜMdU SÜKr dasaEaIº sauvÜMdU SÜKr dasaEaIº sauvÜMdU SÜKr dasa EaIº naIrja Pa`%aaPaisaMgaEaIº naIrja Pa`%aaPaisaMgaEaIº naIrja Pa`%aaPaisaMgaEaIº naIrja Pa`%aaPaisaMgaEaIº naIrja Pa`%aaPaisaMga
]PasaMcaalak ³SÝxaiNak´ vairYz Pa`SaasakIya AiQakarI ³gaiNa%a´
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icaTNaIsa DAV College inavaR<a Pa`acaaya-̧  ramajasa skUla¸ vyaa#yaa%aa¸gaiNa%a¸rajakIya Pa`i%aBaa ivakasa Pa`aQyaaPak¸ ivaBaagaPa`mauK ina.
saMcaalak maMDL¸ ivaVa.¸ [-¹182 169¸ PauMDirk ivahar¸ sarsva%aI ivaVa.218 mÝ~I APaaT- AayaºPaIº NCERT, Pa`aqa. iSaxaNa Ka%Ü
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marazI BaaYaaM%armarazI BaaYaaM%armarazI BaaYaaM%armarazI BaaYaaM%armarazI BaaYaaM%ar
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ip`ya ivaVaqyaa-Mnaao‚

AapNaasa maaiht Asaolaca kI samaajaacyaa tsaoca samaajaatIla kahI ivaiXaYz GaTkaMcyaa garjaa (a kalapr%vao badlat Asatat.
AaiNa (a saamaaijak garjaa pUNa- krNyaasaazI %yaasaazI yaaojaavayaacyaa pwtI va tM~o hI kaLanau$p badlanao garjaocao Asato.
iXaxaNa ho tr badlaacao p`mauK saaQana. yaaogya vaoLI iXaxaNaat GaDvaUna AaNalaolaa yaaogya badla ha samaajaamaQyao sakara%makta
AaNatao. ha dRiYTkaona yaoNaaáyaa AavhanaaMnaa tsaoca kzINa pirisqatIlaa taoMD doNyaacao QaaDsa dotao. ho sava- pirNaamakarkpNao
zraivak AMtranao AByaasaËma badlaUna saaQya kolao jaa} Sakto. isqar AByaasaËma ha f@t iXaxaNaacao ek maanavaI saaQana
mhNaUnaca kaya- krtao. samajaa, jar AapNa eka BaaMD\yaamaQyao paNaI Barlao va to BaaMDo paNaI na badlata tsaoca dIGa- kaL zovalao
tr kahI kaLanao to paNaI ipNyaasa Ayaaogya banato. evaZoca navho tr %yaa paNyaacaa duga-MQa sagaLIkDo psarayalaa laagatao AaiNa
mhNaUnaca AByaasaËma badlaNao hI yaa paNyaap``maaNao kaLanau$p garjaocao Asato.

pazyapustkatIla GaTk tyaar krNao ha navaIna AByaasaËmaacaa savaa-t p`mauK va mah%vaacaa GaTk Asatao, kI jyaa Waro %yaa
ivaYayaacaI Qyaoyao va ]i_YTo saaQya kolaI jaavaU Xaktat. tsaoca yaaWaro AapNaasa jaunyaa va parMpairk pwtI ³kI jyaa Aata
kalabaa( Jaalaolyaa Aahot´ badlaUna navanavaIna tM~o iXakta yaotat.

AaiNa haca hotu manaat Qa$na doXaBaratIla sava- iXaxaNat& ho zraivak kalaanao ek~ yaot Asatat va Apoixat va garjaocao
AsaNaaro badla saucavat Asatat. yaacaaca pirpak mhNauna raYT/Iya AByaasaËma AakRtIbaMQa (National Curriculam
Framework (NCF)) AstI%vaat Aalaa. yaamaQyao raYT/Iya AByaasaËmaamaQyao iXaxaNaacyaa vaogavaogaLyaa patLyaavar
mhNajaoca p`aqaimak‚ pUva- p`aqaimak‚ maaQyaimak‚ ]cca maaQyaimak stravar Apoixat AsaNaaro badla saucaivalaolao Aahot.

haca AakRtIbaMQa manaat Qa$na tsaoca doXaacyaa va samaajaacyaa garjaa laxaat GaovaUna AamhI maaQyaimak iSaxaNaacaa AByaasaËma
AVyaavat kolaa Aaho. tao garjaaMnaa va kaLalaa Anausa$na Aaho.

ha AByaasaËma tyaar krtanaa tao AitSaya rMjak va AakYa-k Asaavaa‚  hI kaLjaI GaoNyaat AalaI Aaho  .

Da^. esa.esa.jaonaaDa^. esa.esa.jaonaaDa^. esa.esa.jaonaaDa^. esa.esa.jaonaaDa^. esa.esa.jaonaa

AQyaxa ³enaAayaAaoesa´

AQyaxaaMcaa saMdoSaAQyaxaaMcaa saMdoSaAQyaxaaMcaa saMdoSaAQyaxaaMcaa saMdoSaAQyaxaaMcaa saMdoSa



ip`ya ivaVaqyaa-naaoM‚

tumacyaa AavaSyaktonausaar va garjaop`maaNao navaIna AByaasaËma tyaar krNyaacaa p`ya%na raYT/Iya mau@t ivaValayaacyaa
iSaxaNa ivaBaagaanao kolaa Aaho. maaQyaimak stravarIla sava- ivaYayaaMcaa AByaasaËma badlaNyaacaI jabaabadarI AamhI
nauktIca GaotlaI Aaho. doSaatIla [tr maMDLacyaa paz\yaËmaaSaI samaanata AaNaNyaasaazI AamhI koMd`Iya maaQyaimak
iSaxaNa maMDL (Central Board of Secondary Education ) tsaoca maaQyaimak iSaxaNa maMDL maharaYT/‚
]<arp`doSa‚ maQyap`doSa‚ gaaovaa‚ jammaU AaiNa kaiSmar‚ pM. baMgaala [. maMDLaSaI cacaa- ivainamaya kolaa. raYT/Iya iSaxaNa‚
saMSaaoQana va p`iSaxaNa va sallaagaar maMDLanao tyaar kolaolaa AByaasaËma p`maaNayau@t maanaUnaca raYT/Iya paz\yaËma tyaar
krNyaat Aalaa. yaa sava- gaaoYTIMcaa sava-kYa va tulanaa%mak AByaasa kolyaanaMtr Asao jaaNavalao kI Aaplaa AByaasaËma
ha AiQak kayaa-%mak, jaIvanaaSaI inagaDIt AsaNaara va saaopa haota.  ha AByaasaËma jaastIt jaast pirNaamakark
va ]pyaaogaI ksaa banavata yao[la ha gahna p`Sna haota. %yaasaazI AamhI doSaBaratIla iSaxaNat& AamaMi~t k$na
%yaacyaa maaga-dSa-naaKalaI ha AByaasaËma sauQaarIt va AVayaavat k$na Gaotlaa.

tumhalaa idlyaa jaaNaaáyaa AQyayana saaih%yaacaahI AamhI ivacaar kolaa Aaho. jaunaI‚ kalabaa( maaihtI kaZUna
%yaaeovajaI navaIna AVyaavat maaihtI doNyaacaa p`ya%na kolaa Aaho. tsaoca hI maaihtI AakYa-k va Aavaahnaa%mak
doNyaacaahI pya%na kolaa Aaho.

malaa ASaI AaSaa vaaTto kI tumhalaa ha AByaasaËma rMjak va ]%saahvaQa-k vaaTola. puZIla p`gatIsaazI tumacyaa sava-
yaaogya saUcanaaMcao svaagat k$.

Aapnaa savaa-Mnaa maaJyaakDUna AanaMdI va yaSasvaI AayauYyaasaazI SauBaocCa.

³Da^. kuladIp Agarvaala´³Da^. kuladIp Agarvaala´³Da^. kuladIp Agarvaala´³Da^. kuladIp Agarvaala´³Da^. kuladIp Agarvaala´
saMcaalak ³SaOxaiNak´saMcaalak ³SaOxaiNak´saMcaalak ³SaOxaiNak´saMcaalak ³SaOxaiNak´saMcaalak ³SaOxaiNak´

saMcaalakaMcaa AiBap̀ayasaMcaalakaMcaa AiBap̀ayasaMcaalakaMcaa AiBap̀ayasaMcaalakaMcaa AiBap̀ayasaMcaalakaMcaa AiBap̀aya



ivaVaqyaa-MSaI ih%agaujaivaVaqyaa-MSaI ih%agaujaivaVaqyaa-MSaI ih%agaujaivaVaqyaa-MSaI ih%agaujaivaVaqyaa-MSaI ih%agauja

ivaVaqaI- ima~aMnaÜ¸

gaiNa%a AByaasaËmaa%a AaPalÜ svaaga%aº

AaPaNa AByaasaasaazI gaiNa%a ivaYayaacaI inavaD kolaI mhNaUna malaa AanaMd hÜ%a Aahoº gaiNa%aacaa AByaasa kolyaanaM%ar AaPalyaamaQyÜ
jaI inaNa-ya xama%aa yÜ%Ü¸ i%acaa ]PayaÜga AaPalyaalaa jaIvanaa%a yÜNaa,ryaa inarinaraLyaa samasyaa saÜDiva%aanaa kr%aa yÜ[-laº

gaiNa%aamauLo AaPalyaa maQyÜ ivacaarSa>I¸ AcaUkPaNaa¸ %ak-saMga%a%aa kaya-karNaxama%aa AaiNa Saas~Iya dRiYTkÜna inamaa-Na hÜNyaasa
mad%a hÜ%Üº

ha gaiNa%aacaa AByaasaËma dÜna PaazyaPaus%aka%a ivaBaagalÜlaa Aahoº Paus%ak 1 AaiNa Paus%ak 2º

Paihlyaa Paus%aka%a baIjagaiNa%aacyaa ivaBaagaa%a saa%a Paaz %ar vyaavasaaiyak gaiNa%aacyaa ivaBaagaa%a dÜna Paaz Aahoº baIjagaiNa%a
ivaBaagaa%a vÜgavÜgaLyaa saM#yaaPaw%aI¸ %yaaMcaI garja AaiNa %yaaMcyaa saahayyaanÜ krNyaa%a yÜNaa–yaa maulaBaU%a Pa`iËyaa yaaMcaI maaih%aI
idlaI Aahoº

yaa saM#yaa Paw%aI AaiNa %yaaMcaa rÜjacyaa jaIvanaa%a hÜNaara ]PayaÜga AaPaNa PaahNaar AahÜ%aº

vyaavasaaiyak gaiNa%a ivaBaagaa%a T@kovaarI¸ nafa¹%aÜTa¸ sarL vyaaja¸ caËvaaZ vyaaja¸ saUT¸ ivaËIkr¸ baÐk vyavahar¸
hP%ÜbaMdInÜ KrodI yaavarcaI ]dahrNÜ AaPaNa PaahNaar AahÜ%aº yaa barÜbarca caËvaaZ vyaajaacÜ saU~ vaaPa$na AaPaNaasa
vaaZIcaa dr ikMvaa GaTIcaa dr kaZNaarI ]dahrNÜhI saÜDiva%aa yÜ%aIlaº

Pa`a%yaixak kamaamauLoca ivaYaya&ana Pa@ko hÜNyaasa mad%a hÜ%Üº %yaamauLo 30 Pa`a%yaixak kR%aI AsaNaarI gaiNa%aI Pa`yaÜgaSaaLa
Pauis%aka yaa Paus%akabarÜbarca AaPaNaasa doNyaa%a AalaI Aahoº AaPalyaa AQyayana koMd`amaQyÜ yaa kR%aI k$na Paahavyaa%a¸ mhNajÜ
gaiNa%a ha ivaYayasauwa manaÜrMjak Aaho yaacaI Ka~I AaPaNaasa PaTolaº

ivaYayaacÜ AaiNa %yaamaQaIla saMklPanaaMcÜ Aaklana yaÜgyaPa`karo vhavÜ mhNaUna PauroSaI ica~o AaiNa BarPaUr ]dahrNÜ idlaI Aaho%aº

ivaVaqyaa-MnaI saÜDvaUna daKivalÜlaI sava- ]dahrNÜ kaLjaIPaUva-k AByaasaavaI%a AaiNa naM%ar ‘AaPalaI Pa`ga%aI %aPaasaa’ AaiNa
Pa`%yÜk QaDyaacyaa SÜvaTI saMkINa- Pa`SnasaMga`h yaamaQaIla ]dahrNÜ saÜDivaNyaacaa Pa`ya%na kravaaº

jar AaPalyaalaa kahI ADcaNa AalaI %ar maaJyaaSaI saMPak- saaQaNyaa%a saMkÜca k$ nakaº

AaPalyaa saUcanaaMcaa inaiSca%aPaNÜ sakara%mak ivacaar kolaa jaa[-laº

savaa-Mnaa SauBÜcCa²

AaPalaa¸ inarja Pa`%aaPa isaMgvairYz Pa`SaasakIya AiQakarI ³gaiNa%a´

AaPalyaaSaI ih%agaujaAaPalyaaSaI ih%agaujaAaPalyaaSaI ih%agaujaAaPalyaaSaI ih%agaujaAaPalyaaSaI ih%agauja



sava-saamaanya SaaLo%aIla iSaxaNaPaw%aIPÜxaa raYT/Iya mau> ivaValayaa%aIla iSaxaNa Paw%aI PaUNa-PaNÜ iBanna Aahoº yaa iBanna iSaxaNa Paw%aImaQyÜ AaPaNa Pa`vÜSa
GÜ%alaa Aahoº yÜqÜ Pa`vÜSa GÜ%alyaabad\dla AaPalÜ svaaga%a k$na AByaasaasaMbaMQaI kahI ]Payau> maaih%aI #aalaI idlaI Aahoº
svayaMAQyayanasvayaMAQyayanasvayaMAQyayanasvayaMAQyayanasvayaMAQyayana
sava-saamaanya SaaLomaQyÜ iSakivaNyaasaazI¸ maaga-dSa-na krNyaasaazI¸ SaMkainarsana krNyaasaazI va AByaasaalaa PaòrNaa doNyaasaazI iSaxak ]PalabQa Asa%aa%aº
%yaacaPa`maaNÜ SaaLo%aIla ivaVaqaI- ParsParaMmaQyÜ cacaa- k$na sva%a:cyaa ADcaNaI dUr k$ Sak%aa%aº SaaLocaI gaM̀qaalayÜ ]Payau> maaih%aI PaurvaU Sak%aa%aº
Pa`yaÜgaSaaLo%a Pa`yaÜga k$na AaPaNa &ana imaLvaU Sak%aÜº AByaasÜ%ar ]PaËmaa%a Baaga Gao}nasauwa AaPaNa &anaa%a Bar GaalaU Sak%aÜº AaPalyaasaazI
vÜgavÜgaLyaa SÝxaiNak ivaYayaaMvar AakaSavaaNaI AaiNa dUrdSa-na kaya-Ëma %ayaar k$na saadr kolao jaa%aa%aº kaya-ËmaaMWaro maÝilak maaga-dSa-na imaL%Üº ASaa
%a,rhonÜ SaaLo%aIla ivaVaqyaa-laa &anaaja-naasaazI sava- baajaUMnaI mad%a imaL%Üº
ParM%au mau> ivaValayaa%a ivaVaqyaa-Mnaa maaga-dSa-naasaazI iSaxak ]PalabQa nasa%aa%aº ivaVaqyaa-laa sva%a:cyaa jabaabadarIvarca &anaaja-na kravÜ laaga%Üº yaacaa Aqa-
ivaVaqaI-ca sva%a:caa iSaxak Asa%aÜº %yaamauLo SaaLo%aIla ivaVaqyaa-PÜxaa sva%a: &anaaja-na krNaa,ryaa mau> ivaValayaa%aIla ivaVaqyaa-McaI sva%a:varIla jabaabadarI
Sa%aPaTInÜ vaaZ%Üº ParM%au %yaabarÜbarca hI gaÜYT Ai%aSaya Aavhanaa%mak Aahoº hI baaba doKIla sa%ya Aahoº
mau> ivaValayaatIla ivaVaqaI- &anaaja-naasaazI f> sva%a:var AaiNa sva%a:varca AvalaMbaUna Asa%aÜº yaacaaca Aqa- Asaa kI sva%a:cyaa AByaasaacÜ vÜLaPa~k
sva%a: ivaVaqyaa-laaca zrvaavÜ laaga%Ü¸ inayaima%aPaNÜ AByaasa kravaa laaga%aÜº AByaasa krNyaacaI¸ Pa`ga%aIcaI }jaa- kayama zovaavaI laaga%Ü AaiNa ]<aINa-
hÜ}na QyÜya saaQya kravÜ laaga%Üº
AByaasaaih%yaaivaYayaIAByaasaaih%yaaivaYayaIAByaasaaih%yaaivaYayaIAByaasaaih%yaaivaYayaIAByaasaaih%yaaivaYayaI
raYT/Iya mau> ivaValaya iSaxaNa saMsqaa AaPalyaalaa sava- Pa`karcÜ AByaasa saaih%ya PaurivaNyaasaazI Pa`ya%naSaIla Aahoº %yaaPÝkI kahI AByaasa saaih%ya
³PaazyaPaus%ak´ AaPalyaa ha%aa%a Aahoº AamhI yaa saaih%yaalaa PaazyaPaus%ak (text book) AsÜ na mhNa%aa yaa saaih%yaalaa AByaasa saaih%ya
(learning material) mhTlÜ Aahoº SaaLo%aIla PaazyaPaus%akaPÜxaa ho AByaasa saaih%ya AgadI inaraLo Aahoº yaa AByaasa saaih%yaamaQyÜ
PaazyaPaus%ak AaiNa %Ü iSakivaNaara AQyaaPak yaaMcaa APa`i%ama imalaaf Aahoº vagaa-%a iSaxak jyaa Paw%aInÜ &anaaja-na kr%aa%a¸ ivaVaqyaa-Mcyaa saMklPanaa dRZ
krta%a AaiNa &anaacaa Paayaa Pa@ka kr%aa%a. %yaaPa`maaNÜca iSaxak jyaa Paw%aInÜ samajaavaUna saaMga%aa%a AgadI %aSaaca Paw%aInÜ yaa Paus%aka%aIla majakUr
%ayaar kolaa gÜlaa Aahoº yaÜgya %yaa izkaNaI KulaaSaabarÜbarca inavaDk ]dahrNÜ AaiNa Anau$Pa AakR%yaa¸ ica~o̧  AalÜK doNyaa%a AalÜ Aaho%aº mhNaUnaca
ho Paus%ak Baards%a JaalÜ Aahoº ParM%au %yaamauLo Gaaba$na jaa} nakaº
PaazyaPaus%aka%aIla QaDyaaMcaI ivaBaagaNaI ivaBaagaavaar krNyaa%a AalaI Aahoº %aI ivaBaagaNaI AaiNa %yaacÜ karNa AaPaNa samajaavaUna GÜ} yaaº

p`stavanaaÁp`stavanaaÁp`stavanaaÁp`stavanaaÁp`stavanaaÁ p`stavanaomaQao jao ilaihlaolao Asato %yaacaa saMbaMQa SaIYa-kaSaI AsatÜ.

]i_YTo Á]i_YTo Á]i_YTo Á]i_YTo Á]i_YTo Á p`krNaamaQaUna tumhI jao iSakNao Apoixat Asato to yaa ivaQaanaaMva$na tumhalaa samajaU Sakto. p`krNa
vaacalyaanaMtr tumhI jaÜ AByaasa krNao Apoixat Asato tao ]i_YT\yaaMcyaa madtInao tpasaU Sakta. ]i_YTo ja$r
vaacaa

iTpNao ÁiTpNao ÁiTpNao ÁiTpNao ÁiTpNao Á  (notes) p`%yaok  panaavar kahI irkamaI jaagaa Aaho itqao tumhI mah<vaacao mau_o ilahU Sakta.

paz\yaaMSaavarIla p`Sna Ápaz\yaaMSaavarIla p`Sna Ápaz\yaaMSaavarIla p`Sna Ápaz\yaaMSaavarIla p`Sna Ápaz\yaaMSaavarIla p`Sna Á p`%yaok BaagaanaMtr tumhalaa iktI samajalao Aaho to tpasaNyaasaazI laGau<arI p`Sna idlao
Aahot. p`krNaacyaa SaovaTI yaa p`SnaaMcaI ]<aro idlaolaI Aahot. to p`Sna ja$r saÜDvaa. p`SnaaMcaI ]<aro tumhalaa
maahIt Aahot ka naahIt yaava$na puZcao p`krNa vaacaayacao ka prt AaQaIcyaa p`krNaacaa AByaasa krayacaa ho
tumhI zrvaU Sakala.

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ

p`krNaatIla mau#ya mau_o saaraMSa Épanao yaat saaMigatlaolao Aahot. ]jaLNaIsaazI tumhalaa yaacaI madt hÜšla. yaat
tumhI tumacao svatÁcao kahI mau_o pNa ilahU Sakta.

saMkINa- p`Sna ÁsaMkINa- p`Sna ÁsaMkINa- p`Sna ÁsaMkINa- p`Sna ÁsaMkINa- p`Sna Á yaat laGau<arI AaiNa dIGaÜ-<arI p`Sna Asatat. saMpUNa- p`krNa samajaUna GaoNyaacaI saMQaI ]<araMcaa
sarava k$na tumhalaa imaLU Sakola.

]<aro Á]<aro Á]<aro Á]<aro Á]<aro Á tumacaI ]<aro iktI p`maaNaat baraobar Aahot ho tumhalaa idlaolyaa ]<arava$na laxaat yaošla.

AQyayana saaih%yaacaa ]pyaÜga ksaa kralaÆAQyayana saaih%yaacaa ]pyaÜga ksaa kralaÆAQyayana saaih%yaacaa ]pyaÜga ksaa kralaÆAQyayana saaih%yaacaa ]pyaÜga ksaa kralaÆAQyayana saaih%yaacaa ]pyaÜga ksaa kralaÆ



vyai>ga%a saMPak- kaya-Ëmavyai>ga%a saMPak- kaya-Ëmavyai>ga%a saMPak- kaya-Ëmavyai>ga%a saMPak- kaya-Ëmavyai>ga%a saMPak- kaya-Ëma

AaPalyaa AQyayana koMd`a%a Pa`%yÜk ivaYayaasaazI saMPak- sa~o AayaÜija%a krNyaa%a yÜ%aa%aº nÜhmaIcyaa SaaLo%a jyaa Paw%aInÜ ivaYayaacÜ AQyayana hÜ%Ü¸ %yaa Paw%aInÜ
yaa sa~a%a ivaYaya iSakivalaa jaa%a naahI¸ ho Qyaanaa%a Gyaaº yaa sa~amaQyÜ %aumacyaa SaMkaMcÜ inarsana kolÜ jaa[-laº %aumacyaa ADcaNaI saÜDivalyaa jaa%alaº
AByaasaabaaba%a %aumhalaa maaga-dSa-na AaiNa sallaa idlaa jaa[-laº mhNaUna yaa saMPak-sa~aMcaa jaas%aI%a jaas%a fayada GÜNyaasaazI ivaYayaacaI caaMgalaI %ayaarI kra
AaiNa saMPak- sa~alaa ]Paisqa%a rhaº

gaiNa%aI kaya-SaaLa kaya-ËmagaiNa%aI kaya-SaaLa kaya-ËmagaiNa%aI kaya-SaaLa kaya-ËmagaiNa%aI kaya-SaaLa kaya-ËmagaiNa%aI kaya-SaaLa kaya-Ëma

raYT/Iya mau> ivaValaya iSaxaNa saMsqÜnÜ gaiNa%a yaa ivaYayaacaI Pa`yaÜgaSaaLa Pauis%aka %ayaar kolaI Aahoº yaa Pa`yaÜgaSaaLa Pauis%ako%aIla kR%aI Pa`%yaxa krNyaacaI saMQaI
AaPaNaasa saMPak- koMd`avarIla gaiNa%aI kaya-SaaLa kaya-Ëmaa%a imaLolaº

dUrica~vaaNaI¸ AakaSavaaNaI varIla kaya-ËmadUrica~vaaNaI¸ AakaSavaaNaI varIla kaya-ËmadUrica~vaaNaI¸ AakaSavaaNaI varIla kaya-ËmadUrica~vaaNaI¸ AakaSavaaNaI varIla kaya-ËmadUrica~vaaNaI¸ AakaSavaaNaI varIla kaya-Ëma

raYT/Iya mau> ivaValaya iSaxaNa saMsqÜnÜ ivaYayaaSaI saMbaMiQa%a AakSavaaNaIva$na Pa`xÜiPat krNyaasaazI kahI kaya-Ëma %ayaar kolÜ Aaho%aº %asÜca dUrdSa-nava$na
Pa`diSa-%a krNyaasaazIsauwa kahI kaya-Ëma %ayaar kolÜ Aaho%aº ho sava- kaya-Ëma manaÜrMjak %ar Aaho%aca ParM%au yaa kaya-Ëmaacyaa dSa-na – EavaNaamauLo AaPalyaa
&anaa%a Bar PaDolaº AByaasaasa mad%a hÜ[-laº

yaa kaya-Ëmaacyaa saIDIja ³Aa^iDAÜ¸ vhIiDAÜ´ AaPalyaalaa saMPak- koMd`avarsauwa ]PalabQa hÜ%aIlaº AaPaNa %yaa koMd`ava$na GÜ}na jaaº eoka¸ Paaha AaiNa
Par%a AaNaUna Vaº

AaPalyaa AByaasaacyaa inayaÜjanaasaazI kahI ]Payau> saUcanaaAaPalyaa AByaasaacyaa inayaÜjanaasaazI kahI ]Payau> saUcanaaAaPalyaa AByaasaacyaa inayaÜjanaasaazI kahI ]Payau> saUcanaaAaPalyaa AByaasaacyaa inayaÜjanaasaazI kahI ]Payau> saUcanaaAaPalyaa AByaasaacyaa inayaÜjanaasaazI kahI ]Payau> saUcanaa

AaPalyaa AByaasaacÜ inayaÜjana krNÜ A%yaM%a garjÜcÜ Aahoº %yaasaazI kahI ]Payau> saUcanaaMcaa AaPaNa ivacaar kraº

kÜNa%aIhI gaÜYT saaQya krNyaasaazI kzÜr PairEamaalaa Payaa-ya naahI¸ hI gaÜYT Qyaanaa%a zovaaº ija%ako jaas%a kzÜr PairEama¸ i%a%ako jaas%a ]jvala yaSa
AaPalyaa Padra%a PaD%Üº QyÜya gaazNyasaazI kuzlyaahI caÜrvaaTaMcaa ]PayaÜga hÜ%a naahIº ParIxÜcyaa vÜLI mad%a krNyaacÜ kÜNaIhI AaSvaasana idlÜ %ar %yaavar
Aijabaa%a Barvasaa zo} nakaº karNa ParIxaakoMd`avar Ai%aSaya kDokÜT baMdÜbas%a AaiNa A%yaM%a dxa ASaI Paya-vÜxaNa vyavasqaa Asa%Üº yaa%aUnasauwa %aumacaa
Pa`ya%na yaSasvaI Jaalaa¸ %arIsauwa %aumhalaa &ana imaLNaar naahIº ha %aumacaa savaa-%a maÜza %aÜTa hÜ[-laº yaasaazI Ai%aSaya Pa`amaaiNakPaNÜ AByaasa k$na ParIxÜ%a
]<ama yaSa imaLvaaº AayauYyaa%a yaSasvaI vhaº

raYT/Iya mau> ivaValaya iSaxaNa saMsqaa AaPalyaalaa sava-ca baaba%aI%a svaa%aM~ya AaiNa lavaicak%aa doNÜ º ]daº sava-ca ivaYaya ekacavÜLI GÜ}na ParIxÜlaa
basaNyaacaI sa>I Aaplyaavar naahIº ParIxaaqaI-MnaI AaPalyaalaa AaPalÜ kama À vyavasaaya saaMBaaLUna AByaasaasaazI ik%aI vÜL do%aa yÜ[-la yaacaa sva%a:SaI ivacaar
kravaaº ekaca vÜLI sava- ivaYayaaMcaa AByaasa kr%aa yÜ[-la ka yaacaa AaZavaa Gyaavaaº %asÜ nasalyaasa kahI ivaYaya yaa vÜLI %ar kahI PauZcyaavÜLI doNyaasaMbaMQaI
ivacaar kravaa va %yaaPa`maaNÜ AByaasaacÜ inayaÜjana kravÜº ekacavÜLI sava- ivaYayaaMcaa AByaasa krNyaacaa Pa`ya%na kolyaasa kÜNa%yaaca ivaYayaavar laxa koMd`I%a
hÜNaar naahI AaiNa APayaSaacÜ QanaI vhavÜ laagÜlaº

mhNaUna AaPalyaa saÜyaInausaar sakaL¸ duPaar¸ saMQyaakaL kovhahI AByaasaasaazI vÜL inaiSca%a kraº kalaavaQaI inaiSca%a kraº Pa`%yÜk ivaYayaalaa iktIhI vÜL
Vavayaacaa yaacÜ vÜLaPa~k zrvaaº ho vÜLaPa~k PaaLNyaacaa ksaÜSaInÜ Pa`ya%na kraº

AByaasa kr%aanaa GaTka%aIla jyaa saMklPanaa mah<vaacyaa vaaT%aa%a %yaa PÜinsalaInÜ AQaÜroiK%a kraº mah<vaacÜ maud\do AQaÜroiK%a kraº AaPalyaa AByaasa saMsqÜnÜ
idlÜlyaa AByaasa saaih%yaavarca AvalaMbaUna Aahoº %arIsauwa AavaSyak%aa vaaTlyaasa AaiNa vÜL Asalyaasa [%ar Paus%aka%aUnahI va &anasaaQanaaMmaaf-%a &ana
imaLvaaº PaNa AamacaI ASaI Ka~I Aaho kI AamhI idlÜlÜ AByaasasaaih%ya AaPalyaadRiYTnÜ PaurosÜ Aahoº AaPalyaa ivaYayaaMcÜ AByaasasaaih%ya ³Paus%akó  javaL
baaLgaaº

AaPalyaalaa jyaa saMklPanaa AaiNa maud\do samajalÜ naahI%a¸ %Ü ilahUna zovaaº yaabaaba%a AaPalyaa PaalakaMbarÜbar¸ ima~aMbarÜbar cacaa- kraº AQyayana koMd`a%aIla maaga-
dSa-kakDUna AaPalyaa SaMkaMcÜ inarsana kraº

PaazamaQyÜ ivacaarlÜlyaa sava- Pa`SnaaMcaI ]<aro %ayaar kraº ivaBaagaacyaa SÜvaTI ivacaarlÜlyaa sava- Pa`SnaaMcaI ]<aro %ayaar kraº yaanÜ %aumacaa AByaasa %ar hÜ[-lacaº
%asÜca yaamauLo ParIxÜcaI %ayaarIsauwa hÜ[-laº yaabarÜbarca namaunaa Pa`SnaPai~ka AaiNa ga%avaYaI-cyaa Pa`SnaPai~ka saÜDivaNyaacaa Pa`ya%na kraº yaa Pa`SnaaMcaI ]<aro
ima~aMnaa¸ PaalakaMnaa daKvaaº %yaaMcyaabarÜbar cacaa- kraº

AaPalyaa mad%aIsaazI kahI maud\do saucaivalÜ Aaho%aº AByaasaasaazI AaPaNasauwa yaaPÜxaa caaMgalÜ maaga- saucavaaº AByaasaacÜ caaMgalÜ %aM~ SaÜQaa AaiNa AMmalaa%a
AaNaaº

yaamauLo AaPalyaalaa inaiSca%aPaNÜ ]jvala yaSa Pa`aP%a hÜ[-laº

Qanyavaad²
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Several projects have been implemented by the NIOS to tap the potential of Information and

Communication Technology (ICT) for promoting of Open and Distance Learning (ODL) system.

The Ni-On project of NIOS won the National Award for e-governance and Department of Information

and Technology, Govt. of India. In further recognition of its On-line initiatives and best ICT practices,

the NIOS received the following awards:

NIOS WINS National Award for e-Governance 2008-09

Silver icon for Excellence in Government Process Re-engineering, Instituted

by Government of India Department of Administrative Reforms and Public

Grievances & Department of Information Technology.

NIOS receives NCPEDP MPHASIS Universal Design Awards 2012

National Institute of Open Schooling (NIOS) has been awarded

THE NCPEDP - MPHASIS UNIVERSAL DESIGN AWARDS

2012 instituted by National Centre for Promotion of Employment

for Disabled People.  The award was given by Sh. Mukul

Wasnik, Hon’ble Minister for Social Justice and

Empowerment, Govt. of India on 14th August, 2012.  NIOS

has been selected for its remarkable work done for the learners

with disabilities through ICT by making its web portal

www.nios.ac.in completely accessible for such learners.

The Manthan Award South Asia & Asia Pacific 2012

The Manthan Award South Asia & Asia Pacific 2012 to recognize

the best ICT practices in e-Content and Creativity instituted by

Digital Empowerment Foundation in partnership with World

Summit Award, Department of Information Technology, Govt. of

India, and various other stakeholders like civil society members,

media and other similar organisations engaged in promoting digital

content inclusiveness in the whole of South Asian & Asia Pacific

nation states for development.  The award was conferred during

9th Manthan Award Gala South Asia & Asia Pacific 2012 at India Habitat Centre on 1st Dec.

2012.

Awards Won by NIOS
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Web Ratna Awards 2012 Platinum Icon under

Outstanding Web Content for Acknowledging exemplary

initiatives/practices in the realm of e-Governance for dissemination of

information & services instituted by Department of Information

Technology, Ministry of Communications & IT (MC&IT) and National

Informatic Centre (NIC), Government of India.  The award has been

conferred by Hon’ble Minister of Communications and Information

Technology Shri Kapil Sibal  on 10th December 2012 at Dr. D.S Kothari

Auditorium, DRDO Bhawan, Dalhousie Road, New Delhi.

TOI Social Impact Award 2012

NIOS has been selected as

winner of the Social Impact

Award 2012 instituted by Times

of India in partnership with J P

Morgan  The Award is given in

the recognition of magnificent

work done by an individual or

groups or institutions making an

impact in the society in various

segment including Education. NIOS feels honoured to accept the award.

The award was conferred on 28th January 2013 at a function in presence of President of India and

high level dignitaries.

National Awards for the Empowerment of Persons with Disabilities, 2012

The NIOS received the National Award for the

Empowerment of persons with disabilities, 2012

Instituted by Ministry Social Justice and Empowerment,

Govt. of India. The NIOS got this award under the

category of best accessible Website for making its

website www.nios.ac.in completely accessible for

person with disabilities. The website is bilingual in Hindi

and English. It also has provisions of Screen Reader,

increasing text size, colour contrast scheme etc. for

disabled learners. This award was conferred by the

Hon’ble President of India at Vigyan Bhawan, New Delhi on 6th February, 2013. Dr. S.S. Jena

Chairman, NIOS received the award.

Awards Won by NIOS
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Anaaid kalaapasaUna maanava p`NaalaI AaplyaajavaL Asalaolyaa vastU̧  SaoL\yaa¸ maoMZ\yaa¸ pSau̧  JaaDo̧  jaDjavaaihro
[%yaadIcao maÜjamaap krt Aalaa Aaho. %yaasaazI %yaanao KalaIla maagaa-Mcaa AvalaMba kolaa.

- jaimanaIvar ikMvaa dgaDavar vastugaiNak roGa maarNao.

- vastu kaZtanaa ikMvaa zovatanaa vastugaiNak ek dgaD baajaUlaa TakNao.

ASaa táhonao gaNanapwtI maaiht nasaUnasauwa to Aaplyaa vastuMcaI naÜMd zovaU Sakt Asat.

maanavaI saMsÌtImaQaIla AMkaMcaa SaÜQa ha Anaok mah<vaacyaa SaÜQaaMpOkI ek Aaho. AMkaMcaa SaÜQa laagalaa
nasata tr iktIÆ kovaZoÆ yaa p`SnaaMcaI ]<aro AapNaasa dota AalaI nasatI AaiNa %yaanao iktI gaÜMQaL Jaalaa
Asata yaacaI AapNa klpnaadoKIla k$ Sakt naahI. SaUnyaasakT AMkaMcaa AaiNa AMkp`NaalaIcaa AaiNa
maUlaBaUt gaiNatI iËyaaMcaa SaÜQa laagalyaamauLoca AapNa KalaIla p`SnaaMcaI ]<aro do} SaktÜ.

1. ipSavaIt iktI safrcaMdo AahotÆ

2. saBaot baÜlaNyaasaazI iktI va@%yaaMnaa pacaarNa kolao AahoÆ

3. Tobalaavar iktI KoLNaI AahotÆ

4. SaotatUna iktI pÜtI Qaanya inaGaalaoÆ

yaa AaiNa yaasaar#yaa Anaok p`SnaaMcaI ]<aro doNyaasaazI saM#yaa AaiNa gaiNatI p`iËyaaMcaa ]pyaÜga hÜtÜ yaava$na
saM#yaa p`NaalaIcaa AByaasa AaiNa itcaI AByaasaËmaatIla garja laxaat yaoto. yaa pazat AapNa naOsaiga-k
saM#yaa¸ pUNaa-Mk saM#yaa AaiNa ApUNaa-Mk saM#yaa yaaMcaa qaÜD@yaat AaZavaa GaoNaar AahÜt. %yaanaMtr AapNa
pirmaoya va Apirmaoya saM#yaaMcaa pircaya k$na GaoNaar AahÜt. vaastva saM#yaoMivaYayaI cacaa- k$na AapNa yaa
pazacaa SaovaT krNaar AahÜt.

 ]i_YTo Á

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla baabaIMcao &ana hÜšla.

� naOsaiga-k saM#yaapasaUna vaastva saM#yaaMpya-Mt ³pirmaoya AaiNa Apirmaoya´ saM#yaap`NaalaIcaa ivastar
ksaa Jaalaa¸ ho samajaola.
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� ivaivaQa p`karcyaa saM#yaa AÜLKta yaotIla.

� pUNaa-Mk saM#yaa pirmaoya saM#yaocyaa sva$pat ilaihta yaotIla.

� pirmaoya saM#yaa Anaavait- ikMvaa Aavait- ³dSaaMSasqaLaMcaI punaravaR<aI hÜNaaáyaa´ Aahot¸ ho AÜLKta
yaošla.

� kÜNa%yaahI dÜna pirmaoya saM#yaaMmaQyao AsaNaarI pirmaoya saM#yaa SaÜQata yaošla.

� saM#yaaroYaovar pirmaoya saM#yaa inado-iSat krta yaošla.

� Apirmaoya saM#yaaMcaI ]dahrNao saaMgata yaotIla.

� saM#yaaroYaovar 5,3,2  yaa saM#yaa inado-iSa-t krta yaotIla.

� idlaolyaa kÜNa%yaahI dÜna saM#yaaMmaQaIla Apirmaoya saM#yaa SaÜQata yaotIla.

� pirmaoya AaiNa Apirmaoya saM#yaaMcao saaMigatlaolyaa dSaaMSa sqaLapya-Mt dSaaMSa ApUNaSa-Mkat ÉpaMtr
krta yaošla.

� vaastva saM#yaaMvar ³pirmaoya AaiNa Apirmaoya´ baorIja¸ vajaabaakI¸ gauNaakar¸ Baagaakar yaa maUlaBaUt
p`iËyaa krta yaotIla.

 1.1 Apoixat pUva -&ana Á

saM#yaa p`maaNaalaIsaMbaMQaI maUlaBaUt maaihtI AaiNa %yaaMcaa vyavaharatIla ]pyaÜga

 1.2 n a O s a i g a -k sa M#ya a (Natural Numbers) p UN a -  s a M#ya a (Whole Numbers) AaiNa
 ApUNaa - Mk sa M#yaa  (Integers) yaa McaI ]jaLNaI Á

 1.2.1 na Osaiga -k saM#yaa Á

1¸ 2¸ 3¸ ........ yaa maÜjasaM#yaa ivacaarat Gyaa. yaa maÜjasaM#yaaMcaIca saM#yaap`NaalaI tyaar hÜto. rÜjacyaa
vyavaharat AapNa yaaca saM#yaaMcaa vaapr krt AsatÜ.

savaa-t maÜzI AsaNaarI naOsaiga-k saM#yaa Aist%vaat naahI. karNa kÜNa%yaahI naOsaiga-k saM#yaot 1 imaLivalaa
Asata %yaapoxaa maÜzI saM#yaa tyaar hÜto.

naOsaigak-k saM#yaaMvar krta yaoNaaáyaa caar maUlaBaUt p`iËyaaMcaI ³baorIja¸ vajaabaakI¸ gauNaakar¸ Baagaakar´
maaihtI AapNaasa Aahoca.

]dahrNaaqa - Á

4 + 2 = 6¸ hI naOsaiga-k saM#yaa Aaho.

6 + 21 = 27¸ hIsauwa naOsaiga-k saM#yaa Aaho.

22 – 6 = 16¸ hIsauwa naOsaiga-k saM#yaa Aaho.

prMtu 2 –6 = yaoNaaro ]<ar hI naOsaiga-k saM#yaa naahI.

%yaacap`maaNao̧  4 × 3 = 12 ¸ hI naOsaiga-k saM#yaa Aaho.
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12 × 3 = 36¸ hIsauwa naOsaiga-k saM#yaa Aaho.

2

12
 = 6¸ hI naOsaiga-k saM#yaa Aaho. prMtu  

4

6
 = yaoNaaro ]<ar hI naOsaiga-k saM#yaa naahI.

yaava$na AapNa Asao Anaumaana kaZU SaktÜ kI¸

1. a) naOsaiga-k saM#yaaMcaI baorIja AaiNa gauNaakar k$na yaoNaaro ]<ar naOsaiga-k saM#yaaca Asato. prMtu̧

b) naOsaiga-k saM#yaaMcaI vajaabaakI AaiNa Baagaakar k$na Aalaolao ]<ar naOsaiga-k  saM#yaaca Asato̧
Asao naahI.

2. naOsaiga-k saM#yaa AapNa saM#yaaroYaovar KalaIlap`maaNao daKvaU SaktÜ.

3. naOsaiga-k saM#yaaMcaI baorIja ikMvaa gauNaakar kÜNa%yaahI Ëmaanao kolaa trI ]<arat badla hÜt naahI.

mhNajaoca naOsaiga-k saM#yaaMcaI baorIja ikMvaa gauNaakar yaa iËyaa Ëmainarpoxa Asatat.

prMtu ho ivaQaana naOsaiga-k saM#yaaMcaI vajaabaakI ikMvaa Baagaakar yaa p`iËyaaMbaabatIt sa%ya Asat
naahI.

 1.2.2 pUNa- saM#yaa Á

1. naOsaiga-k saM#yaomaQaUna tIca saM#yaa vajaa kolaI Asata kÜNatI saM#yaa ]rtoÆ hI ADcaNa saÜDivaNyaasaazI
naOsaiga-k saM#yaap`NaalaImaQyao 0 ³SaUnya´ samaaivaYT kolao gaolao.

0 samaaivaYT AsaNaaáyaa naOsaiga-k saM#yaaMnaa pUNa- saM#yaa Asao mhNatat.

∴ pUNa- saM#yaa Ä 0¸ 1¸ 2¸ 3¸ ........

pUNa- saM#yaomaQyaosauwa savaa-t maÜzI saM#yaa Aist%vaat naahI.

2. 0 cao gauNaQama-

a + 0 = a = 0 + a

a – 0 = a prMtu (0 – a) hI Avyaa#yaoya Aaho.

a × 0 = 0 = 0 × a

SaUnyaanao BaagaNao Avyaa#yaoya Aaho.

3. naOsaiga-k saM#yaaMp`maaNao pUNa- saM#yaaMvarsauwa caarhI maUlaBaUt p`iËyaa krta yaotat. ³vajaabaakI va
Baagaakar yaabaabatIt kahI baMQanao Aahot.´

4. pUNa- saM#yaa AapNa saM#yaaroYaovar KalaIlap`maaNao daKvaU SaktÜ.

1  2    3      4      5   6     7      8 9 ...........
•        •        •        •        •        •        •        •        •

0      1    2      3      4      5     6      7 8      9 ...........
•        •        •        •        •        •        •        •        •        •
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1.2.3 pUNaa- Mk saM#yaa Á

naOsaiga-k saM#yaa va pUNa- saM#yaa yaaMcyaa iËyaaMvarIla ivacaar krta eka saM#yaotUna dusarI saM#yaa vajaa krta yaotoca
Asao naahIÂ ho Aaplyaa laxaat yaoto.

]dahrNaaqa- Á (2 - 3)¸ (3 - 7)¸ (9 - 20) [. yaa vajaabaa@yaa naOsaiga-k saM#yaa ikMvaa pUNa- saM#yaa p`NaalaImaQyao
Sa@ya hÜt naahIt.

yaa ikMvaa ASaasaar#yaa vajaabaa@yaa Sa@ya vhavyaat mhNaUna yaa saM#yaap`NaalaI AiQak p`gat  (extended)

krNyaacaI garja Aaho. mhNaUna AapNa hI p`NaalaI vaaZvaUna -1 ³]Nao ek´ - 2 ³]Nao dÜna´ ........
yaasaar#yaa saM#yaa %yaat Gaotlyaa.

∴ 1 + (–1) = 0¸ 2 + (–2) = 0¸ 3 + (–3) = 0 ........ 99 + (–99) = 0 .....

yaap`maaNao AapNa pUNa- saM#yaaMmaQyao Bar GaalaUna pUNaa-MksaM#yaaMcaI navaI p`NaalaI tyaar kolaI.

mhNaUna pUNaa-Mk saM#yaa Ä

........ -7¸ -6¸ -5¸ -4¸ -3¸ -1¸ 0¸ 1¸ 2¸ 3¸ 4¸ 5¸ 6¸ 7¸ ........

1.2.4 pUNaa - Mk saM#yaa Mca o sa M#yaaroYa ovar inado -Sana Á

AapNa pUNa- saM#yaa daKivaNaarI saM#yaa rooYaa 0 cyaa DavaIkDo vaaZivalaI AaiNa %yaavar -1¸ -2¸ -4¸ -4 ho ibaMdU
sqaapna kolao. ho ibaMdU ASaa pwtInao sqaapna kolao kI¸ 1 AaiNa –1¸ 2 AaiNa –2¸ 3 AaiNa -3 ho ibaMdU
SaUnyaapasaUna saar#yaaca AMtravar AaiNa SaUnyaacyaa ivaÉw idSaolaa AsatIla. AaplaI pUNaa-Mk saM#yaa roYaa
KalaIlap`maaNao Asaola.

Aata yaa saM#yaaroYaovar pUNaa-Mk saM#yaa AapNa sahjapNao daKvaU SaktÜ.

]da. –5¸ 7¸ –2¸ –3¸ 4 yaa saM#yaa saM#yaaroYaovar daKvaU.

AaÌtImaQyao ibaMdU A, B, C, D AaiNa  E ho AnauËmao –5¸ 7¸ –2¸ –3 AaiNa 4 yaa saM#yaa dSa-ivatat.

jar pUNaa-Mk saM#yaa a > b,  Asao Asalyaasa  a naohmaIca  b cyaa ]javyaa baajaUsa Asaola yaa]laT a < b, Asao
Asalyaasa b naohmaIca a cyaa ]javyaa baajaUsa Asaola.

]da. varIla AaÌtIt 7 > 4, mhNaUna ibaMdU B ha ibaMdU E cyaa ]javyaa baajaUsa Aaho. %yaacap`maaNao –2 > –5

mhNaUna ibaMdU C(–2) ha ibaMdU A(–5) cyaa ]javyaa baajaUsa Aaho. yaa]laT 4 < 7, mhNaUna 4 hI saM#yaa 7 cyaa
Davyaa baajaUsa Aaho. mhNaUnaca AaÌtImaQyao ibaMdU E ha ibaMdU B cyaa Davyaa baajaUsa Aaho.

idlaolyaa a AaiNa b yaa dÜna pUNaa-Mk saM#yaaMcaa lahanamaÜzopNaa zrivaNyaasaazI AapNa puZIla inayama vaap$.

1. a > b, jar a ha b cyaa ]javyaa baajaUsa Asaola.

2. a < b, jar a ha b cyaa Davyaa baajaUsa Asaola.

.......... –4    –3    –2    –1     0     1      2      3 4.......
•        •        •        •        •        •        •        •        •

–7    –6    –5    –4     –3   –2    –1     0     1      2      3     4     5      6     7      8
•        •        •        •        •        •        •        •        •        •        •        •        •        •        •        •

A D C E B
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]ada. 1.1 Á KalaI idlaolyaapOkI na Osaiga -k saM#yaa¸ pUNa -sa M#yaa AaiNa pUNaa - Mk saM#yaa AÜLKa.

1, 5, 22, -6, 7, –13, 0, 12, –12, 13, –31

]kla Á 7¸ 12¸ 13¸ 15 AaiNa 22 yaa naOsaiga-k saM#yaa Aahot.

0¸ 7¸ 12¸ 13¸ 15 AaiNa 22 yaa pUNa- saM#yaa Aahot.

-31¸ -13¸ -12¸ -6¸ 0¸ 7¸ 12¸ 13¸ 15 AaiNa 22 yaa pUNaa-Mk saM#yaa Aahot.

]da. 1.2 Á KalaI idlaolyaa sa M#yaa MpOkI

1. naOsaiga-k nasaNaaáyaa saM#yaa kÜNa%yaaÆ

2. pUNa- nasaNaaáyaa saM#yaa kÜNa%yaaÆ

-17¸ 15¸ 23¸ -6¸ -4¸ 0¸ 16¸ 18¸ 22¸ 31.

]kla Á 1. naOsaiga-k nasaNaaáyaa saM#yaa –17¸ –6¸ –4 AaiNa 0

2. pUNa- nasaNaaáyaa saM#yaa –17¸ –6¸ –4

TIp Á varIla ]dahrNaava$na AapNa Asao mhNaU SaktÜ kI¸

1. sava- naOsaiga-k saM#yaa yaa pUNa- saM#yaa AaiNa pUNaa-Mk saM#yaasauwa Aahot. prMtu yaacaa vya%yaasa sa%ya
naahI.

2. sava- pUNa- saM#yaa yaa pUNaa-Mk saM#yaa Aahot.

yaapUvaI-cyaa [ya<aomaQyao ³vagaa-maQyaó  AapNa pUNaa-Mk saM#yaavarIla caar maUlaBaUt p`iËyaaMcaa AByaasa
kolaa Aaho. %yaacaI punaravaR<aI na krta AapNa namaunyaadaKla kahI ]dahrNao pahU.

]da. 1.3 Á KalaIla ]dahrNao saÜDvaa AaiNa Aalaolao ]<ar pUNaa- Mk saM#yaa Aaho ka naahI¸ to
s a a M g a a.

]kla Á 12 × 4 = 48; pUNaa-Mk saM#yaa Aaho.

7 ÷ 3 = 
3

7
 ; pUNaa-Mk saM#yaa naahI.

18 ÷ 3 = 6; pUNaa-Mk saM#yaa Aaho.

36 ÷ 7 = 
7

36
; pUNaa-Mk saM#yaa naahI.

14 × 2 = 28; pUNaa-Mk saM#yaa Aaho.

18 ÷ 36 = 
36

18
Â pUNaa-Mk saM#yaa naahI.

13 × (–3) = –39 pUNaa-Mk saM#yaa Aaho.

]da. 1.4 Á sa M#yaaroYa ocaa ]pyaÜga k$na KalaIla pUNaa - Mk sa M#ya ocyaa ba orjaa kra.

1) 9 + (–5) 2) (–3) + (–7)
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]kla Á

1.

saM#yaaroYaovar ibaMdU A ha 9 cao sqaana dSa-ivatÜ. A cyaa Davyaa baajaUlaa 5 Garo ³5 ekk´ gaolao
Asata¸ ibaMdU B imaLtÜ. tÜ 4 ho sqaana dSa-ivatÜ.
∴ 9 + (–5) = 4

2.

SaUnyaapasaUna saurvaat k$na 0 cyaa Davyaa baajaUlaa 3 Garo gaolaÜ Asata ibaMdU A imaLtÜ. ha
ibaMdU –3 ho sqaana dSa-ivatÜ.

ibaMdU A pasaUna 7 Garo Davyaa baajaUlaa gaolaÜ Asata ibaMdU B imaLtÜ. ha ibaMdU –10 ho sqaana dSa-
ivatÜ.

∴ (–3) + (–7) = –10

 1.3 pirmaoya saM#yaa  (Rational Numbers) :

a yaa pUNaa-Mk saM#yaolaa b yaa pUNaa-Mk saM#yaonao Baagalao [b ≠ 0] Asata¸ KalaIlapOkI ]<ar imaLola.

1. jaovha b ha a caa gauNak AsatÜ¸

samajaa a = mb, yaoqao m =  naOsaiga-k ikMvaa pUNaa-Mk saM#yaa

tovha 
b

a
 = m

2. jaovha b ha a caa gauNak nasatÜ¸

yaa baabatIt 
b

a
 hI pUNaa-Mk saM#yaa AsaU Sakt naahI.

AapNaasa hI navaIna p`karcaI saM#yaa imaLto.

yaa saM#yaosa pirmaoya saM#yaa Asao mhNatat.

pirma oya sa M#yaa Á

p AaiNa q yaa pUNaa-Mk saM#yaa AsaUna q ≠ 0, tr p /
 
q yaa saM#yaosa pirmaoya saM#yaa Asao mhNatat.

]da. Á 
7

11
,

2

6
,

8

5
,

3

2

−
−

 yaa pirmaoya saM#yaa Aahot.

•      •      •      •      •      •      •      •      •      •      •      •      •      •      •      •     •
–7   –6 –5  –4   –3   –2  –1    0    1    2    3     4    5     6    7    8    9

A
9

5B

•      •      •      •      •      •      •      •      •      •      •      •      •      •      •      •      •      •      •      •     •
– 10  –9   –8  –7  –6    –5   –4  –3   –2  –1   0    1    2    3    4    5    6    7    8    9    10

7B A –3
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1.3.1 Qana AaiNa ?Na pirma oya sa M#yaa Á

1. jaovha p AaiNa q yaa dÜnhI pUNaa-Mk saM#yaa Qana AsatIla ikMvaa yaa pUNaa-Mk saM#yaa ?Na AsatIla¸ tr
p/q hI pirmaoya saM#yaa Asato.

]dahrNaaqa- Á 
57

12
,

6

8
,

2

3
,

6

5
,

4

3

−
−

−
−

−
−

 yaa sava- Qana pirmaoya saM#yaa Aahot.

2. jaovha p AaiNa q yaa dÜnhI pUNaa-Mk saM#yaaMcaI icanho iBaÙ Asatat¸ tovha p/q yaa pirmaoya saM#yaa ?Na
Asato.

]dahrNaaqa- Á 
3

16
,

4

12
,

5

6
,

2

7

−
−

−
−

 yaa sava- ?Na pirmaoya saM#yaa Aahot.

1.3.2 pirma oya sa M#ya oca o p`maaiNat sva$p Á

p AaiNa q yaa Qana pUNaa-Mk saM#yaa Asatanaa¸

q

p
,

q

p
,

q

p

−
−

−
−

 AaiNa q

p

yaa sava- pirmaoya saM#yaa Asatata ho AapNaasa maaihtI Aaho.

tsaoca¸

q

p

)q(

)p(

q

p

q

p

)q(

)p(

q

p
,

q

p

q

p −=
−−

−=
−

=
−−
−−=

−
−

⎥
⎦

⎤
⎢
⎣

⎡
−=−

varIla sava- izkaNaI AapNa CodsqaanaI AsaNaarI q hI pUNaa-Mk saM#yaa Qana kolaI Aaho.

p AaiNa q pUNaa-Mk saM#yaa Aahot p ≠ 0 AaiNa q hI Qana saM#yaa Aaho. ³ikMvaa tI Qana kolaI Aaho.´ p AaiNa
q maQyao 1 AaiNa -1 KorIja kÜNatahI samaašk Avayava naahI. tr p/q hI pirmaoya saM#yaa p`maaiNat saM#yaa
Aaho̧  Asao mhNatat.

3

2

−  yaa pirmaoya saM#yaocao p`maaiNat $p 
3

2−
 ho Aaho. %yaacap`maaNao 

6

5−
 AaiNa 

5

3−
 p`maaiNat pirmaoya saM#yaa

Aahot.

TIp Á p`maaiNat pirmaoya saM#yaolaa pirmaoya saM#yaocao AitsaMixaPt $p Asao mhNatat.AapNa yaa dÜnhI saM&a
ekaca Aqaa-nao vaaprNaar AahÜt.

]da. Á 
22

18
 hI pirmaoya saM#yaa 

3

2
 yaa p`maaiNat $pat ikMvaa AitsaMixaPt $p yaa sva$pat ilaihta yaoto.

%yaacap`maaNao¸

        hI p`maaiNat pirmaoya saM#yaa AitsaMixaPt $pat      ASaIhI ilaihta yaoto. ³AMSa AaiNa CodamaQaIla

5 ha samaašk gauNak kaZUna TakUna´

7

5−
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kahI mah<vaaca o inaYkYa - Á

1. sava- naOsaiga-k saM#yaa yaa pirmaoya saM#yaa Aahot. prMtu yaacaa vya%yaasa sa%ya Asaolaca Asao naahI.

2. sava- pUNa- saM#yaa AaiNa pUNaa-Mk saM#yaa yaa pirmaoya saM#yaa Aahot. prMtu yaacaa vya%yaaya sa%ya Asaolaca
Asao naahI.

]da 1.5 Á KalaIlapOkI kÜNa%yaa sa M#yaa pirma oya sa M#yaa Aahot va kÜNa%yaa sa M#yaa pirma oya
naahIt to AÜLKa.

–2, 
3

5
, –17, 

7

15
, 

5

18
, 

6

7−

]kla Á

1. – 2 hI saM#yaa q

p
 AaiNa q ≠ 0 ASaa sva$pat mhNajao 

1

2−
 ASaI ilaihta yaoto.

∴ – 2 hI pirmaoya saM#yaa Aaho.

2.
3

5
 hI saM#yaa q

p
 AaiNa q ≠ 0 ASaa sva$pat Aaho.

∴ 
3

5
 hI saM#yaa pirmaoya saM#yaa Aaho.

3. – 17 hI saM#yaasauwa q

p
 AaiNa q ≠ 0 ASaa sva$pat mhNajao 

1

17−
 ASaI ilaihta yaoto.

–17 hI pirmaoya saM#yaa Aaho.

4. %yaacap`maaNao 
5

18
,

7

15
 AaiNa 

6

7−
 yaa pirmaoya saM#yaa Aahot¸ ho daKivata yaošla.

]da. 1.6 Á KalaIla pirma oya sa M#yaa Aitsa MixaPt $pat ilaha.

1. 
192

24−
2. 

168

12
3. 

49

21−

]kla Á

1.
8

1

883

83

192

24 −=
××

×−=−

8

1−  ho 
192

24−
 yaa pirmaoya saM#yaocao AitsaMixaPt $p Aaho.

2.
14

1

1412

12

168

12 =
×

=
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14

1
 ho 

168

12
 yaa pirmaoya saM#yaocao AitsaMixaPt $p Aaho.

3.
7

3

77

73

49

21 −=
×
×−=−

7

3
 ho 

49

21
 yaa pirmaoya saM#yaocao AitsaMixaPt $p Aaho.

 1.4 pirmaoya saM#yaaMcaI samamaUlya $po  (Equivalent form of a rational  number) :

pirmaoya saM#yaocyaa AMSaalaa AaiNa Codalaa ekaca saM#yaonao gauNalao ikMvaa Baagalao Asata pirNamaoya saM#yaocao
samamaUlya $p imaLto.

]da. Á

6

4

23

22

3

2 =
×
×= ,,,  

12

8

23

42

3

2 =
×
×= ,  

24

16

83

82

3

2 =
×
×=

∴ 
24

16
,

12

8
,

6

4
 hI 

3

2
 yaa pirmaoya saM#yaocaI samamaUlya $po Aahot.

%yaacap`maaNao¸

72

27

56

21

16

6

8

3 === = ...........

AaiNa 
49

28

21

12

14

8

7

4 ===  = ...........

hI AnauËmao 
8

3
 AaiNa 

7

4
 caI samamaUlya $po Aahot.

]da. 1.7 Á KalaIla pirma oya sa M#yaa McaI p`%ya okI paca samama Ulya $po ilaha.

1.
17

3
2. 

9

5−

]kla Á

1.
34

6

217

23

17

3 =
×
×= ,̧  

68

12

417

43

17

3 =
×
×=

57

9

)3(17

)3(3

−
−=

−×
−×

¸  
136

24

817

83 =
×
×
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119

21

7

7

17

3 =×

∴ 
17

3
 caI samamaUlya $po = 

119

21
,

136

24
,

51

9
,

68

12
,

34

6

−
−

2. 1) p`maaNaoca iËyaa k$na 
9

5−
 caI samamaUlya $po

Ä 
63

35
,

108

60
,

36

20
,

27

15
,

18

10 −−−−−

 1.5 pirmaoya saM#yaa Mca o saM#yaa roYa ovar AaroKna Á

pUNa- saM#yaaMcao saM#yaa roYaovar AaroKna krNyaaivaYayaI AapNaasa maaihtI Aahoca. Aata AapNa 
2

1
 hI saM#yaa

saM#yaaroYaovar daKivaNyaacaa p`ya%na k$. 
2

1
 hI Qana pirmaoya saM#yaa AsaUna tI SaUnyaacyaa ]javyaa baajaUsa yao[-

la. 0 < 
2

1
 < 1 Asalyaanao *a hI saM#yaa SaUnya 0 AaiNa 1 cyaa drmyaana yaošla. AMtr OA cao dÜna samaana Baaga

kra %yaasaazI OA ibaMdU P maQyao duBaagaa. ibaMdU P saM#yaa 
2

1
 cao sqaana dSa-ivatÜ %yaacap`maaNao AMtr OA’ caa

maQyaibaMdU Q ha pirmaoya saM#yaa 
2

1−
 cao sqaana dSa-ivatÜ.

%yaacap`maaNao 
3

4
 hI saM#yaa saM#yaaroYaovar KalaIlap`maaNao daKivata yaošla.

1 < 
3

4
 < 2 Asalyaanao 

3

4
 hI saM#yaa 1 AaiNa 2 cyaa drmyaana yaošla. AMtr AB tIna samaana Baaga kra.

%yaacaa ek Baaga mhNajao  AP hÜya.

∴ 
3

4
 = 1 + 

3

1
 = OA + AP = OP

– 3        – 2           –1           0           1              2            3            4

C’   B’     A’       O         A      P       B  C     D

4/3

A’ APQ O

2

1– 2 – 1 0   1    2  3
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ibaMdU  P ha saM#yaaroYaovarIla 
3

4
 yaa saM#yaocao sqaana dSa-ivatÜ.

 1.6 pirma oya sa M#yaa McaI tulanaa Á

pirmaoya saM#yaaMcaI tulanaa krNyaasaazI AapNa KalaIlapOkI ek pwt vaaprtÜ.

1. samaana Cod AsaNaaáyaa dÜna pirmaoya saM#yaaMcaI tulanaa kravayaacaI Asalyaasa¸ %yaa saM#yaaMcyaa AMSaaMcaI
tulanaa kravaI. jyaa saM#yaocaa AMSa maÜza tI pirmaoya saM#yaa maÜzI Asato.

]da. 
17

5
 AaiNa 

17

9
 yaa pirmaoya saM#yaaMcaI tulanaa yaa izkaNaI Cod samaana mhNajaoca 17 Aaho.

    9 > 5

∴ 
17

5

17

9 >

2. Asamaana Cod AsaNaaáyaa dÜna pirmaoya saM#yaaMcaI tulanaa kravayaacaI Asalyaasa Codacaa lasaaiva
kaZavaa. saM#yaa samamaUlya kravyaat %yaanaMtr %yaa saM#yaaMcyaa AMSaaMcaI tulanaa kravaI. jyaa saM#yaocaa
AMSa maÜza tI pirmaoya saM#yaa maÜzI Asato.

]da. 
`7

5
 AaiNa 

11

6
 yaa pirmaoya saM#yaaMcaI tulanaa

p`qama Codacaa lasaaiva kaZUna Cod samaana kravaa.

77

33

117

113

7

3 =
×
×=  AaiNa 

77

42

711

76

11

6 =
×
×=

Aata 42 > 33, 
77

33

77

42 >

ikMvaa 
7

3

11

6 >

3. idlaolyaa pirmaoya saM#yaaMcao sqaana saM#yaa roYaovar inaiScat kra. jaI pirmaoya saM#yaa ]javyaa baajaUsa

Asato tI saM#yaa maÜzI Asato. ]da. 
3

2
 AaiNa 

4

3
 yaa pirmaoya saM#yaa saM#yaa roYaovar daKvaa.

–2 –1   0    1   2   3   4A )(
3
2

B
)(

4
3
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0 < 
3

2
 <  AaiNa 0 < 

4

3
 < 1

mhNajaoca 
3

2
 AaiNa 

4

3
 yaa pirmaoya saM#yaa 0 to 1 cyaa drmyaana yaotat. saM#yaaroYaovarIla ekk jaagaocao samaana

Baaga kra. ibaMdU A 
3

2
 hI pirmaoya saM#yaa AaiNa ibaMdU  B 

4

3
 hI pirmaoya saM#yaa dSa-ivatÜ. ibaMdU  A ha ibaMdU

B cyaa ]javyaa baajaUsa Aaho.

∴ 
4

3
 > 

3

2
 ikMvaa 

3

2
 < 

4

3

∴ 
3

2
 AaiNa 

4

3
 yaa saM#yaaMpOkI 

4

3
 hI saM#yaa maÜzI Aaho.

         AaplaI p`gatI tpasaa 1.1

1. idlaolyaa saM#yaaMmaQaUna pirmaoya saM#yaa AaiNa pUNaa-Mk saM#yaa AÜLKa.

4, 
6

5
,

4

3−
, – 36, 

7

15
,

8

3
,

7

12

− , – 6

2. idlaolyaa saM#yaaMmaQaUna KalaIla kÜNa%yaa saM#yaa - naahIt¸ to saaMgaa.

 1) naOsaiga-k saM#yaa

 2) pUNa- saM#yaa

 3) pUNaa-Mk saM#yaa

4) pirmaoyasaM#yaa

4

7−
, 16, 

7

3−
, – 15, 0, 

3

4
,

4

3
,

17

5 −
−

3. KalaIla ]dahrNaamaQyao pirmaoya saM#yaaMcao Cod samaana k$na¸ %yaaMnaa saÜpo $p Va AaiNa Aalaolao ]<ar
naOsaiga-k saM#yaa¸ pUNa- saM#yaa¸ pUNaa-Mk saM#yaa ikMvaa pirmaoya saM#yaa Aaho to saaMgaa.

1) 3 + 
3

7
2) –3 + 

4

10
3) – 8 – 13 4) 12 – 12

5) 
2

1

2

9 − 6) 2 × 
7

5
8) 8 ÷ 3
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4. saM#yaa roYaocaa ]pyaÜga k$na KalaIla baorjaa kra.

1) 9 + (–7) 2) (–5) + (–3) 3) (–3) + (4)

5. KalaIlapOkI kÜNa%yaa pirmaoya saM#yaa AitsaMixaPt $pat AahotÆ

24

15
,

27

32
,

7

6
,

12

3
,

7

5
,

12

8 −−

6. KalaIlapOkI kÜNa%yaa pirmaoyasaM#yaa pUNaa-Mk saM#yaa AahotÆ

– 10, 
2

6
,

14

37
,

9

27
,

5

13
,

15

5
,

5

15

−
−×−

7. idlaolyaa pirmaoya saM#yaocyaa samamaUlya AsaNaaáyaa tIna pirmaoya saM#yaa ilaha.

3

17
,

6

5
,

5

2 −

8. saM#yaoroYaovar KalaIla pirmaoya saM#yaa daKvaa.

2

1
,

4

3
,

5

2 −

9. puZo idlaolyaa saM#yaaMcyaa jaÜD\yaaMmaQaIla saM#yaocaa lahanamaÜzopNaa puZIla p`karo zrvaa.

1) Cod samaana k$na

2) saM#yaaroYaa vaap$na

a) 
3

2
 AaiNa 

4

3
b) 

5

3
 AaiNa 

9

7
c) 

3

2−
 AaiNa 

2

1−
d) 

7

3
 AaiNa 

11

5

e) 
6

7−
 AaiNa 

2

3

 1.7 pirma oya sa M#yaa MvarIla caar ma UlaBa Ut p`iËyaa -

1.7.1 pirma oya sa M#yaa McaI ba orIja

a) q

p
 AaiNa q

r
 yaa pirmaoya saM#yaaMcaI baorIja kra.

q

rp

q

r

q

p +=+
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]da.

1)
3

7

3

52

3

5

3

2 =+=+

  2)
17

12

17

93

17

9

17

3 =+=+

AaiNa  3) 3

9

3

514

3

5

3

14 =−=⎟
⎠

⎞
⎜
⎝

⎛ −+  = 3

b) q

p
 AaiNa 

s

r
 yaa pirmaoya saM#yaaMcaI baorIja kra.

qs

rqps

sq

rq

qs

ps

s

r

q

p +=+=+

]da.

 1)
12

17

12

89

34

)24()33(

3

2

4

3 =+=
×

×+×=+

  2)
40

3532

85

)75()84(

8

7

5

4 +−=
×

×+×−=+−

= 
40

3

40

3235 =−

varIla dÜna ]dahrNaaMva$na AapNa KalaIla inaYkYa- kaZU SaktÜ.

a) samacCod AsaNaaáyaa dÜna pirmaoya saM#yaaMcaI baorjaI krtanaa ]<armaQyao CodsqaanaI samaašk saM#yaa
ilahavaI AaiNa AMSaasqaanaI Asalaolyaa saM#yaaMcaI baorIja k$nahI AMSasqaanaI ilahavaI.

b) Cod iBaÙ AsaNaaáyaa dÜna pirmaoya saM#yaaMcaI baorIja krtanaa CodsqaanaI AsaNaaáyaa dÜna saM#yaaMcaa
gauNaakar Cod mhNaUna maaMDavaa AaiNa AMSasqaanaI ³pihlyaa ApUNaa-Mkacaa AMSa × dusaáyaa ApUNaa-Mkacaa
Cod´ AaiNa ³dusaáyaa ApUNaa-Mkacaa AMSa × pihlyaa ApUNaa-Mkacaa Cod´ yaaMcaI baorIja maaMDavaI.

Aata kahI ]dahrNa o saÜDva U.

]da. 1.8 : KalaIla pirma oya sa M#yaa McaI ba orIja kra.

1)
7

2
 AaiNa 

7

6
2) 

17

4
 AaiNa 

17

3−
3) 

11

5−  AaiNa 
11

3−
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]kla :

1.
7

8

7

62

7

6

7

2 =+=+

∴ 
7

8

7

6

7

2 =+

2.
17

1

17

34

17

)3(4

17

)3(

17

4 =−=−+=−+

∴ 
17

1

17

)3(

17

4 =−+

3. 11

8

11

35

11

)3()5(

11

3

11

5 −=−−=−+−=⎥
⎦

⎤
⎢
⎣

⎡−+⎥
⎦

⎤
⎢
⎣

⎡−

∴ 11

8

11

3

11

5 −=⎥
⎦

⎤
⎢
⎣

⎡−+⎥
⎦

⎤
⎢
⎣

⎡−

]da. 1.9 KalaIla pirma oya sa M#yaa McaI ba orIja kra.

1)  
4

3
 AaiNa 

7

1
2) 

7

2
 AaiNa 

5

3
3) 

9

5
 AaiNa 

15

4−

]kla :

1.
7

1

4

3 +

= 
47

41

74

73

×
×+

×
×

= 
28

4

28

21 +

= 
28

421+

= 
28

25

∴ 
28

25

7

1

4

3 =+  ikMvaa ⎥
⎦

⎤
⎢
⎣

⎡ =+=
×

×+×
28

25

28

421

74

)14()73(
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2.
5

3

7

2 +

= 
75

73

57

52

×
×+

×
×

= 
35

21

35

10 +

= 
35

2110 +

= 
35

31

∴ 
35

31

5

3

7

2 =+  ikMvaa ⎥
⎦

⎤
⎢
⎣

⎡ =+=×+×
35

31

35

2110

35

)73()52(

3.
15

)4(

9

5 −+

= 
15

9)4(

159

155 ×−+
×
×

= 
135

)36(

135

75 −+

= 
45

13

453

133

135

39

135

3675 =
×
×==−

∴ 
45

13

15

)4(

9

5 =−+  ikMvaa ⎥
⎦

⎤
⎢
⎣

⎡ ==−=
×

−×+×
45

13

135

39

135

3675

159

))4(9()155(

1.7.2 pirma oya sa M#yaa McaI vajaabaakI

a) q

rp

q

r

q

p −=−

b) qs

qrps

s

r

q

p −=−

]da. 1.10 : saÜpo $p Va.

1) 
4

1

4

7 − 2) 
12

2

5

3 −
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]kla :

1.
2

3

22

32

4

6

4

17

4

1

4

7 =
×
×==−=−

2.
512

52

125

123

12

2

5

3

×
×−

×
×=−

= 
60

1036

60

10

60

36 −=−

= 
30

13

230

213

60

26 =
×
×=

1.7.3 pirma oya sa M#yaa Mcaa ga uNaakar AaiNa Baagaakar

1. ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

q

p
 AaiNa ⎟

⎠

⎞
⎜
⎝

⎛

s

r
 yaa dÜna saM#yaaMmaQyao q ≠ 0 AaiNa  s ≠ 0 nasatanaa yaa dÜna saM#yaaMcaa gauNaakar

mhNajao qs

pr
 hI pirmaoya saM#yaa Asato. [qs ≠ 0]

2. ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

q

p
 AaiNa ⎟

⎠

⎞
⎜
⎝

⎛

s

r
 yaa dÜna saM#yaamaQyao q ≠ 0 AaiNa  s ≠ 0 nasatanaa yaa dÜna saM#yaaMcaa Baagaakar

mhNajao qr

ps
 hI pirmaoya saM#yaa Asato.   [qr ≠ 0]

mhNajaoca ⎟
⎠

⎞
⎜
⎝

⎛×=⎟
⎠

⎞
⎜
⎝

⎛÷⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

r

s

q

p

s

r

q

p

ikMvaa ³pihlaI pirmaoya saM#yaa´ × ³dusaáyaa pirmaoya saM#yaocaa vyastaMk´

Aata kahI ]dahrNa o saÜDva U.

]da. 1.11 : pirma oya sa M#yaa Mcaa ga uNaakar kra.

1) 
7

3
 AaiNa 

9

2
2) 

6

5
 AaiNa ⎟

⎠

⎞
⎜
⎝

⎛ −
19

2
3) 

13

7
 AaiNa ⎟

⎠

⎞
⎜
⎝

⎛

−
−

5

2
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]kla Á

1.
21

2

337

23

97

23

9

2

7

3 =
××

×=
×
×=×

∴ 21

2

9

2

7

3 =⎟
⎠

⎞
⎜
⎝

⎛×⎟
⎠

⎞
⎜
⎝

⎛

2. 57

5

1932

52

196

)2(5

19

2

6

5 −=
××

×−=
×

−×=⎟
⎠

⎞
⎜
⎝

⎛ −×

∴ 57

5

19

2

6

5 −=⎟
⎠

⎞
⎜
⎝

⎛−×⎟
⎠

⎞
⎜
⎝

⎛

3. ⎟
⎠

⎞
⎜
⎝

⎛ −−
⎟
⎠

⎞
⎜
⎝

⎛=
−
−×

5

)2(

13

7

)5(

)2(

13

7

= 
65

14

513

27

5

2

13

7 =
×
×=×

]da. 1.12 : saÜpo $p Va.

1) ⎟
⎠

⎞
⎜
⎝

⎛÷⎟
⎠

⎞
⎜
⎝

⎛

12

7

4

3
2) ⎟

⎠

⎞
⎜
⎝

⎛−÷⎟
⎠

⎞
⎜
⎝

⎛

12

105

16

9
3) ⎟

⎠

⎞
⎜
⎝

⎛÷⎟
⎠

⎞
⎜
⎝

⎛

18

29

27

87

]kla Á

1. ⎟
⎠

⎞
⎜
⎝

⎛÷⎟
⎠

⎞
⎜
⎝

⎛

12

7

4

3

Ä ⎟
⎠

⎞
⎜
⎝

⎛×⎟
⎠

⎞
⎜
⎝

⎛

7

12

4

3
³

12

7
 caa vyastaMk 

7

12
´

Ä 
7

9

47

433

74

123 =
×

××=
×
×

∴ 7

9

12

7

4

3 =⎟
⎠

⎞
⎜
⎝

⎛÷⎟
⎠

⎞
⎜
⎝

⎛

2. ⎟
⎠

⎞
⎜
⎝

⎛−÷⎟
⎠

⎞
⎜
⎝

⎛

12

105

16

9
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⎟
⎠

⎞
⎜
⎝

⎛

−
×⎟

⎠

⎞
⎜
⎝

⎛

105

2

16

9
³

2

105−
 caa vyastaMk 

105

2

− ´

Ä 
35382

233

35382

233

35382

29

×××
××=

×××
××−

×××
×

Ä 
280

3

358

3 −=
×
−

∴ 280

3

2

105

16

9 −=−÷⎟
⎠

⎞
⎜
⎝

⎛

3. ⎟
⎠

⎞
⎜
⎝

⎛÷⎟
⎠

⎞
⎜
⎝

⎛

18

29

27

87

Ä 1

2

2939

92329

29

18

27

87

29

18

27

87 =
××

×××=×=⎟
⎠

⎞
⎜
⎝

⎛×⎟
⎠

⎞
⎜
⎝

⎛

∴ 1

2

18

29

27

87 =⎟
⎠

⎞
⎜
⎝

⎛÷⎟
⎠

⎞
⎜
⎝

⎛

          AaplaI p`gatI tpasaa 1.2

1. KalaIla pirmaoya saM#yaaMcaI baorIja kra.

1) 
7

6
,

7

3
2) 

15

6
,

15

2
3) 

20

7
,

20

3

−
−

4) 
8

3
,

8

1

2. KalaIla pirmaoya saM#yaaMcaI baorIja kra.

1) 
3

5
,

2

3
2) 

9

5
,

7

17
3) 

7

5
,

5

2 −

3. saÜDvaa.

1) 16

3

12

5

8

7 +⎥
⎦

⎤
⎢
⎣

⎡ −+− 2) ⎥
⎦

⎤
⎢
⎣

⎡−+⎥
⎦

⎤
⎢
⎣

⎡ +
5

3

4

3

3

7

4. vajaabaakI kra.

1) 
15

13
 maQaUna 

15

7
2) 

3

5−  maQaUna 
3

7
3) 

24

9
 maQaUna 

7

3
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5. saÜpo $p Va.

1) ⎥
⎦

⎤
⎢
⎣

⎡ −+
6

1
2

5

7

5

1
3 2) 

4

3
6

4

13

2

5 −+

6. gauNaakar kra.

1) 
11

2
 laa 

6

5
 nao gauNaa 2) 

11

3−
 laa 

35

33−
 nao gauNaa 3) 

3

11−
 laa 

77

27−
 nao gauNaa

7. Baagaakar kra.

1) 
2

1
 laa 

4

1
 nao Baagaa 2) 

4

7−
 laa 

5

4−
 nao Baagaa 3) 

33

35
 laa 

22

7−
 nao Baagaa

8. saÜpo $p Va.

1) 17

35

25

8

8

7

3

2 ÷×⎥
⎦

⎤
⎢
⎣

⎡ + 2) ⎥
⎦

⎤
⎢
⎣

⎡
÷⎟

⎠

⎞
⎜
⎝

⎛ −
4

1

3

2

4

3
 × 21

9.
7

16
 AaiNa 

14

3−
 yaaMcyaa baorjaolaa yaaca saM#yaaMcyaa vajaabaakInao Baagaa.

10. eka saM#yaolaa 
3

13
 nao gauNalao Asata 

12

39
 ho ]<ar imaLto tr tI saM#yaa kaZa.

 1.8 (A) pirmaoya saM#yaaMcao dSaaMSa ApUNaa- Mkat ÉpaMtr Á

eka pUNaa-Mk saM#yaolaa dusaáyaa pUNaa-MksaM#yaonao BaagaUna yaoNaaro ]<ar dMSaaMSa ApUNaa-Mkat ilaihNao yaa p`iËyaoSaI
AapNa piricat AahÜtca. pirmaoya saM#yaocaI ÉpaMtr dSaaMSa ApUNaa-Mkat krNyaasaazI Baagaakar pwtIcaa
AaiNa dSaaMSa icanhaMcaa vaapr kravaa laagaola.

Aata kahI ]dahrNa o saÜDva U.

]da. 1.13 : KalaIla sa M#yaa dSaa MSa ApUNaa - Mkat ilaha.

1) 
5

12
2) 

25

27−
3) 

16

13
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]kla Á

1. Baagaakar pwtInao¸

     –10
        2.0
     – 2.0

      0

4..2
5

12
   =∴

2. –1.08

25
200
200

 0

3. Baagaakar pwtInao¸

    –0.8125

      –128
        20

      –16
40

          –32
   80
 –80
    0

∴ 
16

13
 = 0.8125

varIla ]dahrNaava$na Aaplyaa laxaat Aalao Asaola kI¸ jaovha baakI SaUnya ]rto̧  tovha BaagaakaracaI p`iËyaa
saMpto AaiNa dSaaMSa icanhapuZo mayaa-idtca saM#yaa yaotat. yaa saM#yaaMnaa Anaavait- dSaaMSa saM#yaa Asao mhNatat.

TIp Á varIla pirmaoya saM#yaaMcyaa Baagaakarat CodsqaanaI 2 ikvaa 5 Aqavaa 2 AaiNa 5 yaaca maUla saM#yaa
yaotat.

yaaeovajaI AapNa 
5

12
 ho 

10

24

10

24

25

212 ==
×
×

Ä 2.4 AsaohI maaMDU SaktÜ.

2.4

25 27−

5 0.12

08.1
25

27 −=−∴ 

16 0000.13
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      6
     1.0
       9
      1.0
       9
       1.00

yaaca pwtInao [tr ]dahrNao saÜDivata yaotIla.

Aata kahI ]dahrNa o saÜDva U.

]da. 1.4 : dSaaMSa ApUNaa- Mkat ÉpaMtr kra.

a) 
3

7
b) 

7

2
c) 

11

5

]kla Á

a)

yaa izkaNaI p`%yaokavaoLI baakI 1 rahto

∴ ha isaimat dSaaMSa ApUNaa-Mk naahI.

∴ 
3

7
 = 2.333 ...... ikMvaa 2. 3

b)

7

2
Ä 0.28 5714

 iTp Á saM#yaa ikMvaa saM#yaasamauhacyaa varcyaa baajaUvar

AaDvaI roGa Asalyaasa tI saM#yaa ikMvaa tÜ saM#yaasamaUh

prt prt yaotÜ Asata %yaacaa Aqa- Aaho.

33.2
00.73

28571428.0
      000.27

–14

     60

   –56

     40

   –35

     50

   –49

     10

     –7

     30

   –28

     20

   –14

     60

   –56

      4
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c) ∴ 
11

5
 = 0.454

yaoqao 45 ha saM#yaasamaUh prt prt yaotÜ.

∴ 
11

5
 = 0. 45

varIla ]dahrNaaMva$na ho spYT hÜto kI¸ jaovha CodsqaanaI 2 ikMvaa 5 yaa KorIja Anya gauNak Asatat¸ tovha
Baagaakaracyaa ]<aratIla dSaaMt ApUNaa-Mk samaUh punha punha yaot rahtÜ. ASaa ApUNaa-MkaMnaa Aavait- dSaaMSa
ApUNaa-Mk Asao mhNatat.

]da. 1.13 va 1.14 va$na AapNaasa Asao idsaUna yaoto kI¸ pirmaoya saM#yaaMcao dSaaMSa ApUNaa-MkI $p

1. saIimat Asato ³mhNajao Baagaakarat kahI payaáyaanaMtr baakI 0 ]rto.´

2. saIimat nasato ³mhNajao Baagaakarat baakI kQaIhI 0 yaot naahI.´

mhNajao pirmaoya saM#yaa dSaaMSa $pat saIimat Asato ikMvaa saIimat nasato mhNajaoca Aavait- Asato.

1.8 dSaaMt ApUNaa- MkI saM#yaocao p/q yaa sva$pat dSa-ivata yaoNaaáyaa pirmaoya saM#yaot ÉpaMtr
krNa o.

kahI ]dahrNaaMva$na AapNa ho samajaavaUna Gao}

]da. 1.15 Á 1) 0.48 AaiNa 2) 0.1357 p/q yaa sva$pat maaMDa.

]kla Á

1. 0.48 = 
25

12

100

48 =

2. 0.1375 = 
80

11

400

55

10000

1375 ==

]da. 1.16 : 1) 0.666 ..... 2)  0.374374 .... ho p/q yaa sva$pat maaMDa.

]kla Á

1. samajaa x =  0.666 ...... (A)

∴ 10x = 6.666 ...... (B)

∴ (B) – (A)

∴ 10x – x = 6.666 – 0.666

∴ 9 x = 6

454.0
  5.0011

44
60
55
50
44
50..
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∴ x = 
9

6

∴ x = 
3

2

2. samajaa x = 0.374374 .....

∴ 1000 x =  374. 374374 ....

∴ (B) – (A)

∴ 1000 x – x = 374.374374 ..... – 0.374374

∴  999x = 374

∴ x = 
999

374

∴  0.374374374 ....... = 
999

374

varIla ]dahrNaaMva$na laxaat yaoto kI¸ pirmaoya saM#yaocaI dSaaMSa maaMDNaI saMpNaarI ikMvaa saMpvaNaarI prMtu Aavait-
Asato.

TIp Á 0.374374374 ....... yaa saarKo Aavait- dSaaMt ApUNaa-Mk 0. 374  Asao ilaihtat. 374 yaa saM#yaasamaUhavar

AsaNaarI AaDvaI roYaa tÜ saM#yaasamaUh Baagaakarat punha punha yaotÜ¸ ho dSa-ivato.

         AaplaI p`gatI tpasaa 1.3

1. KalaIla dSaaMSa ApUNaa-MkI saM#yaaMcao pirmaoya saM#yaot ÉpaMtr kra.

1) 
80

31
2) 

25

12
3) 

8

12
4) 

12

75
5) 

63

91

2. KalaIla pirmaoya saM#yaaMcao dSaaMSa ApUNaa-MkI saM#yaot ÉpaMtr kra.

1) 
3

2
2) 

7

5
3) 

11

25

3. KalaIla dSaaMSa ApUNaa-Mk p/q yaa sva$pat maaMDa.

a) 1) 2.3 2) –3.12 3) – 0.715 4) 8.146

b) 1) 0. 333 2) 3. 42 4) 0.315315315 .........
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1.9 dÜna pirma oya sa M#yaa Mcyaa drmyaana AsaNaaáyaa pirma oya sa M#yaa -

dÜna pirmaoya saM#yaaMcyaa drmyaana AsaNaarI pirmaoya saM#yaa SaÜQata yaošla kaÆ

yaasaazI KalaIla ]dahrNaaMcaa AByaasa kra.

]da. 1.17 Á 
4

3
 AaiNa 

5

6
 yaa drmyaana AsaNaarI pirmaoya saM#yaa saaMgaa.

]kla Á hI saM#yaa kaZNyaasaazI AapNa puZIla ÌtI k$.

⎥
⎦

⎤
⎢
⎣

⎡ +
5

6

4

3

2

1

= 40

39

20

2415

2

1 =⎥
⎦

⎤
⎢
⎣

⎡ +

Aata
40

30

104

103

4

3 =
×
×=

AaiNa
40

48

85

86

5

6 =
×
×=

∴ 
40

48

40

39

40

30 <<

∴ 
4

3
 AaiNa 

5

6
 yaa drmyaana 

40

39
 hI pirmaoya saM#yaa Aaho.

TIp Á
4

3
 = 0.75¸ 

40

39
 = 0.975 AaiNa 

5

6
 = 1.2

∴  0.75 < 0.975 < 1.2

ikMvaa
5

6

40

39

4

3 <<

ho ]dahrNa AapNa dÜnhI pwtInaI saÜDvaU SaktÜ.

1. idlaolyaa pirmaoya saM#yaacaa Cod samaana k$na Gyaavaa AaiNa naMtr saM#yaaMcaI sarasarI kaZavaI.

2. pirmaoya saM#yaocao dSaaMt saM#yaot ÉpaMtr kravao AaiNa naMtr %yaa saM#yaaMcaI sarasarI kaZavaI.

idlaolyaa dÜna pirmaoya saM#yaaMcyaa drmyaana AaNaKI iktI pirmaoya saM#yaa AsatIlaÆ ha mah<vaacaa p`Sna Aaho.
yaasaazI KalaIla ]dahrNaaMcaa AByaasa kra.
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]da. 1.18 Á 
2

1
 AaiNa 

4

3
 yaa drmyaanacyaa tIna pirmaoya saM#yaa kaZa.

]kla Á
16

8

82

81

2

1 =
×
×=

AaiNa
16

12

44

43

4

3 =
×
×=

∴ 
16

12

16

11

16

10

16

9

16

8 <<<<

ASaa rItInao Aaplyaalaa 
2

1
 AaiNa 

4

3
 yaa drmyaanacyaa 

16

10
,

16

9
 AaiNa 

16

11
 yaa tIna pirmaoya saM#yaa

imaLalyaa.

ASaa táhonao AapNa idlaolyaa dÜna pirmaoya saM#yaaMcyaa drmyaanamaQaIla AsaM#ya pirmaoya saM#yaa kaZU SaktÜ.

Aata
100

50

502

501

2

1 =
×
×=

100

75

254

253

4

3 =
×
×=

     ∴ <<<<<<<<
100

75

100

74

100

73

100

72
......

100

53

100

52

100

51

100

50
 ........ (1)

ASaa rItInao AapNa (1) daKivalyaap`maaNao 
2

1
 AaiNa 

4

3
 yaadrmyaanamaQaIla 24 pirmaoya saM#yaa maaMDU SaklaÜ.

ASaa rItInao AapNa iktIhI saM#yaa maaMDU SaktÜ.

TIp Á varIla ]dahrNaava$na AapNaasa ho laxaat yaoto kI¸ idlaolyaa dÜna pirmaoya saM#yaaMcyaa drmyaana AnaMt
pirmaoya saM#yaa AsaU Saktat.

          AaplaI p`gatI tpasaa 1.4

1. idlaolyaa pirmaoya saM#yaaMcyaa drmyaanatIla pirmaoya saM#yaa kaZa.

1) 
4

3
 AaiNa 

3

4
2) 

6

5
3) 

4

3−  AaiNa 
3

1

2. idlaolyaa pirmaoya saM#yaaMcyaa drmyaanatIla dÜna pirmaoya saM#yaa kaZa.

1) 
3

2−  AaiNa 
2

1
2) 

3

2−  AaiNa 
4

1−
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3. idlaolyaa pirmaoya saM#yaaMcyaa drmyaanatIla 5 pirmaoya saM#yaa kaZa.

1) 0.27 AaiNa 0.30 2) 7.31 AaiNa 7.35

3) 20.75 AaiNa 26.80 4) 1.001 AaiNa 1.002

 1.10 Apirmaoya saM#yaa  (Irvational Numbers)

pirmaoya saM#yaaMcao dSaaMSaat ÉpaMtr kolao Asata¸ AapNaasa ektr saIimat saM#yaa imaLto ikMvaa AnaMt saM#yaa
ikMvaa Baagaakarat  tIca tIca saM#yaa ikMvaa saM#yaasamaUh prt prt yaot rahtÜ.

jao dSaaMt saIimat naahIt¸ AnaMthI naahIt¸ prMtu prt prt yaot rahtat¸ Asao dSaaMSa Aahot ka? %yaasaazI
KalaIla dSaaMSa pha.

0.10¸ 100¸ 1000¸ 100000 ....... (1)

Aaplyaa laxaat yaošla kI yaa dSaaMSaalaa ek ivaiSaYT AaÌitbaMQa Aaho AaiNa tÜ AnaMt ilaihta yaotÜ. punha
punha yaoNaaro saM#yaa samaUh yaa izkaNaI naahIt.

varIlap`maaNaoca ek dSaaMSa pha.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 ...... (2)

AapNa (1) AaiNa (2) maQaIla puZcao AMk ilahU SakU kaÆ

1. maQaIla puZIla 6 AMk 000001 ...... AaiNa

2. maQaIla puZIla 6 AMk 141516 ...... ho Aahot.

(1) AaiNa (2) maQaIla saM#yaa Apirmaoya saM#yaa Aahot.

1.11 pirmaoya saM#yaasaMbaMQaI AsaNaaáyaa ~uTI  (Inadequacy of rational numbers)

kÜNa%yaahI laaMbaIcao maapna AapNa pirmaoya saM#yaot k$ SaktÜ kaÆ kÜNa%yaahI vastUcao vastumaana AapNa
pirmaoya saM#yaot k$ SaktÜ kaÆ

puZIla pirisqatIcaa ivacaar kra.

jyaacaI laaMbaI 1 ekk Aaho̧  Asaa  ABCD ha ek caÝrsa Aaho.

saahijakcyaa %yaacyaa kNaa-caI laaMbaI 2  ekk yaošla.

jyaacaa vaga- 2 Aaho̧  ASaI kÜNatIhI pirmaoya saM#yaa naahI mhNaUna 2

hI pirmaoya saM#yaa naahI¸ ho isaw krta yaoto. ³hI isawta yaa pazacyaa
Aavaa@yaapilakDIla Asalyaanao idlaI naahI.´

ZX++++++++ +++++
6+++++++++++++

A B

D Cone unit

on
e 

un
it2 unitsekk

ek
 e

k
k

ek ekk
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idlaolyaa ekkat pirmaoya saM#yaa vaap$na AapNa idlaolyaa roYaaKMDacaI laaMbaI AcaUk maÜjaU Sakt naahI¸ ho
Aaplyaa laxaat Aalao Asaolaca. %yaa dRYTInao pirmaoya saM#yaa Apuáyaa Aahot. yaa ApuropNaamauLoca pirmaoya
saM#yaaMcaa ivastar Apirmaoya saM#yaaMpya-Mt krNao Baaga pDlao. ³Apirmaoya saM#yaa mhNajao jyaa saM#yaa pirmaoya
naahIt¸ ASaa saM#yaa hÜya.´

p`%yaok pirmaoya saM#yaa saM#yaaroYaovarIla ibaMdUSaI inagaDIt Asato¸ ho AapNa jaaNatÜca. Aata yaa ivaQaanaacaa
vya%yaasa pahU. saM#yaaroYaovar Gaotlaolaa kÜNatahI ibaMdU pirmaoya saM#yaoSaI inagaDIt AsatÜ kaÆ yaa p`Snaacao ]<ar
naahI Asao Aaho. yaa KulaaSaasaazI AapNa puZIla ]dahrNa pahU.

saM#yaa roYaovar 0¸ 1¸ 2¸ –1 AaiNa – 2 ho ibaMdU AnauËmao O, A, B, C, D yaa AxaraMnaI inado-iSat kra.

ibaMdU  A paSaI  AA′ ⊥ OA hI roYaa kaZa. AA′ AMtr mhNajao 1 ekk AMtr Aaho̧  Asao maanaa.

AaÌtIt daKivalyaap`maaNao baajaUcaI laaMbaI OA AsaNaara caÝrsa pUNa- kra. OA′ ha caÝrsaacaa kNa- hÜya.

∴ OA′ Ä 211 22 =+  ekk O koMd‘ Gao}na AaiNa  OA′ hI i~jyaa Gao}na vatu-LpakLI kaZlaI

Asata hI saM#yaaroYaolaa  P ibaMdUt Codto. ibaMdU  P saM#yaaroYaovarIla 2  cao sqaana dSa-ivatÜ.

2  hI Apirmaoya saM#yaa Asalyaanao ibaMdU P saarKo AsaM#ya ibaMdU saM#yaaroYaovar Aahot AaiNa ho AapNa pirmaoya

saM#yaaMnaI dSa-vaU Sakt naahI¸ Asaa inaYkYa- kaZta yaošla. varIlap`maaNaoca AapNa saM#yaaroYaovar 25,32,3

yaasaarKo pirmaoya saM#yaaMnaI dSa-vaU na SakNaaro ibaMdU sqaapna k$ SaktÜ. mhNajaoca saM#yaaroYaovar pirmaoya
saM#yaaMSaI saMbaMiQat AsaNaaáyaa ibaMdUmaQyao ir> jaagaa Aaho̧  ho isaw hÜto. mhNaUna saM#yaaroYaovar pirmaoya saM#yaaMSaI
saMbaMiQat va Apirmaoya saM#yaaMSaI saMbaMiQat ibaMdU Asatat.

ASaa táhonao pirmaoya saM#yaaMSaI saMbaMiQat AsaNaaáyaa kaya-p`NaalaImaQyao AapNa Apirmaoya saM#yaa samaaivaYT kolyaa
Aahot. pirmaoya saM#yaa AaiNa Apirmaoya saM#yaa yaacaa samaavaoSa AsaNaaáyaa p`NaalaIsa vaastva saM#yaa pwtI
Asao mhNatat.

jyaa saM#yaap`NaalaImaQyao sava- pirmaoya AaiNa sava- Apirmaoya saM#yaaMcaa samaavaoSa hÜtÜ %yaa saM#yaap`NaalaIsa vaastva
saM#yaap`NaalaI Asao mhNatat.

         AaplaI p`gatI tpasaa 1.5

1. puZIla ]dahrNaamaQaIla saM#yaaMcao dSaaMSaat ÉpaMtr k$na dSaaMSa icanhapuZIla pihlao tIna AMk
saaMgaa.

5,3,2

–2        – 1     0           1      2

          D     C     A              BO

 A′

P
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2. KalaIla saM#yaa saM#yaaroYaovar daKvaa.

1) 
2

2
2) 1 + 2 3) 

2

3

 1.12 idla olyaa dÜna sa M#yaa MmaQaIla Apirma oya sa M#yaa SaÜQaNa o

idlaolyaa dÜna saM#yaaMmaQaIla Apirmaoya saM#yaa SaÜQaNyaacaI p`iËyaa AapNa KalaIla ]dahrNaaWaro samajaavaUna
Gao}.

]da. 1. 19 : 2 AaiNa 3 maQaIla Apirmaoya saM#yaa kaZa.

]kla Á 32 ×  hI saM#yaa ivacaarat Gyaa.

632 =×  ≈ 2.45 AMdajao

2.45 hI saM#yaa 2 AaiNa 3 maQyao AsaUna hI Apirmaoya saM#yaa Aaho.

]da. 1.20 : 3  AaiNa 2 maQaIla Apirmaoya saM#yaa kaZa.

]kla Á
2

23 +  hI saM#yaa ivacaarat Gyaa.

= 
2

23 +

= 
2

2

2

3 +

= 
2

3
 + 1

= 1 + 
2

3

≈ 1 + 
2

73.1

≈ 1.866

∴ 
2

23 +
 ≈ 1.866 hI saM#yaa 2  (≈ 1.732) AaiNa 2 yaa drmyaana Aaho.

∴ 3  va 2 maQaIla Apirmaoya saM#yaa Ä 
2

23 +
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         AaplaI p`gatI tpasaa 1.6

1. idlaolyaa saM#yaaMcyaa jaÜDImaQaIla Apirmaoya saM#yaa kaZa.

1) 2 AaiNa 4 2) 3  AaiNa 3 3) 2  AaiNa 3

2. 1 AaiNa 2 yaamaQyao iktI Apirmaoya saM#yaa Aahot ho AapNaasa saaMgata yaošla kaÆ ]dahrNaanao spYT
kra.

 1.13 dSaa MSa ApUNaa - MkacaI ikMmat ivaiSaYT dSaa MSa sqaLapya- Mt kaZNao.

vyavaharat baáyaaca vaoLa ivaiSaYT dSaaMSasqaLapya-Mt AMdajao ikMmat saaMgaNao saÜyaIcao hÜto.

puZIla ]dahrNaaMnaI ho spYT hÜšla.

]da. 1.21 : 2.71832 yaa saM#yaocaI ikMmat dÜna dSaaMSa sqaLapya-Mt saaMgaa.

]kla Á saM#yaomaQyao dSaaMSa sqaLanaMtr Aalaolyaa itsaáyaa sqaanaI 8 ha AMk Aaho. ha AMk 5 poxaa maÜza
Aaho.

∴ 2.71832 yaa saM#yaocaI 2 dSaaMSasqaLapya-Mt AMdajao ikMmat 2.72

]da. 1.22 : 12.78962 yaa saM#yaocaI ikMmat tIna dSaaMSa sqaLapya-Mt saaMgaa.

]kla Á saM#yaomaQyao dSaaMSa sqaLanaMtr Aalaolyaa caÝqyaa sqaanaI 6 ha AMk Aaho. ha AMk 5 poxaa maÜza Aaho.
mhNaUna AapNa itsaáyaa sqaanaI Asalaolyaa AMkat 1 imaLvaUna AMdajao ikMmat kaZU. mhNaUna 12.78962 yaa
saM#yaocaI tIna dSaaMSa sqaLapya-Mt AsaNaarI ikMmat 12.790

ASaa táhonao ivaiSaYT dSaaMSa sqaLapya-Mt ikMmat saaMgaNyaasaazI AapNa ivaiSaYT dSaaMSasqaLanaMtrcaa AMk
ivacaarat GaotÜ AaiNa

1. tÜ AMk 5 poxaa lahana Asaola tr tÜ ivacaarat na Gaota AapNa ivaiSaYT dSaaMSasqaLapya-Mtcao ]<ar
saaMgatÜ.

2. tÜ AMk 5 ikMvaa 5 poxaa maÜza Asaola¸ tr %yaa AgaÜdrcyaa AMkat AapNa 1 hI saM#yaa imaLivatÜ
AaiNa ivaiSaYT dSaaMSasqaLapya-Mtcao ]<ar saaMgatÜ.

 AaplaI p`gatI tpasaa 1.7

1. KalaIla saM#yaaMcaI ikMmat tIna dSaaMSa sqaLapya-Mt saaMgaa.

1) 0.77777 2) 7.3259 3) 1.0118 4) 3.1428 5) 1.1413
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� naOsaiga-k saM#yaa pUNa- saM#yaa AaiNa pUNaa-Mk saM#yaa AaiNa caar maUlaBaUt gaiNatI p`iËyaa yaaMcaI ]jaLNaI.

� varIla saM#yaaMcao saM#yaaroYaovar AaroKna

� pUNaa-Mk saM#yaaMcaa pirmaoya saM#yaaMpya-Mt ivastar

p AaiNa q yaa pUNaa-Mk saM#yaa AsaUna  q ≠ 0 tr  p/q yaa saM#yaosa pirmaoya saM#yaa Asao mhNatat.

� jyaa dÜna pirmaoya saM#yaaMcao p`maaiNat $p  (standard form) samamaUlya Asato̧  %yaa dÜna pirmaoya saM#yaa
samamaUlya Asatat.

� pirmaoya saM#yaaMcao saM#yaaroYaovar AalaoKna krta yaoto.

� saM#yaaroYaovar pirmaoya saM#yaa dSa-ivaNaara ek AaiNa ekca ibaMdU AsatÜ.

� pirmaoya saM#yaaMcaI tulanaa krta yaoto.

� saM#yaaMcao Cod saarKo k$na %yaa saM#yaocyaa AMSaaMcaI tulanaa krNao.

� pirmaoya saM#yaaMcao saM#yaaroYaovar AaroKna kolao Asata jaI saM#yaa ]javyaa baajaUsa Asato tI maÜzI
Asato.

� pUNaa-Mk saM#yaaMvar jyaa caar maUlaBaUt p`iËyaa krta yaotat¸ %yaa pirmaoya saM#yaaMvarsauwa krta yaotat.

� pirmaoya saM#yaaMcao dSaaMSaat ÉpaMtr kolao Asata to Aavait- ikMvaa AnaavatI- Asato.

� dÜna pirmaoya saM#yaaMcyaa drmyaana AnaMt pirmaoya saM#yaa saamaavalaolyaa Asatat.

� saM#yaaroYaovar pirmaoya saM#yaaMnaI daKivata na yaoNaaro ibaMdU Aahot. hI pirmaoya saM#yaa p`NaalaImaQaIla
maÜzI ~uTI Aaho.

� pirmaoya saM#yaaMcaa ivastar vaastva saM#yaaMpya-Mt kolaa Aaho.

� pirmaoya saM#yaa AaiNa Apirmaoya saM#yaa imaLUna vaastva saM#yaa p`NaalaI tyaar hÜto.

� idlaolyaa kÜNa%yaahI dÜna saM#yaaMcyaa drmyaana AsaM#ya Apirmaoya saM#yaa Asatat.

� Apirmaoya saM#yaaMcao dSaaMSa ApUNaa-Mkat ÉpaMtr kolao Asata to Aavait- ikMvaa AnaavatI- Asato.

� pirmaoya ikMvaa Apirmaoya saM#yaaMcaI ivaiSaYT dSaaMSasqaLapya-Mt AMdajao ikMmat kaZta yaoto.

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ
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1. idlaolyaa yaadImaQaUna

1) naOsaiga-k saM#yaa

2) pUNaa-Mk AsaNaaáyaa prMtu naOsaiga-k nasaNaaáyaa saM#yaa

3) pirmaoya AsaNaaáyaa prMtu naOsaiga-k nasaNaaáyaa saM#yaa AaiNa

4) Apirmaoya saM#yaa

SaÜQaa

– 3¸ 1.7¸ 
8

3
,

7

6 −
¸ 0¸ –32¸ 

2. pUNaa-Mk saM#yaolaa pirmaoya saM#yaocao Ép Va.

1) –14 2) 13 3) 0 4) 2

5) 1 6) –1 7) –25

3. pirmaoya saM#yaaMnaa AitsaMixaPt $p Va.

273

13
,

153

17
,

21

14
,

8

6 −

4. pirmaoya saM#yaaMnaa dSaaMSa $p Va.

1) 2) 3) 4) 5) 6)

7) 8) 9) 10)

5. dSaaMSa saM#yaa p/q yaa sva$pat ilaha.

1) 2.4 2) –0.32 3) 8.14

4) 3. 5) 0.415415415 .....

6. dÜna pirmaoya saM#yaaMcyaa drmyaana AsaNaarI pirmaoya saM#yaa SaÜQaa.

1) 
4

3
 AaiNa 

8

7
2) –2 AaiNa –3 3) 

5

4−  AaiNa 
3

1

sa MkINa - p`Snasa Mga `h

80

11

11

115

25

8

13

17−

8

14

36

126

6

15

35

98

7

15

6

7−
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7. dÜna pirmaoya saM#yaaMcyaa drmyaana AsaNaaáyaa p`%yaokI tIna pirmaoya saM#yaa SaÜQaa.

1) 
4

3
 AaiNa

4

3−
2) 0.27 AaiNa 0.28 3) 1.32 AaiNa 1.34

8. saM#yaaroYaovarIla P, Q, R, S AaiNa T yaa ibaMdUMSaI saMbaMiQat AsaNaaáyaa pirmaoya saM#yaa saaMgaa.

9. KalaIla pirmaoya saM#yaaMcaI baorIja kra.

1) 2) 3) 4) 5)

10. KalaIla pirmaoya saM#yaaMcaa gauNaakar kra.

1) 2) 3)

11. dÜna saM#yaaMcyaa drmyaana AsaNaarI Apirmaoya saM#yaa SaÜQaa.

1) 1 AaiNa 3 2)       AaiNa 3

3)     AaiNa 

5

4) 2−  AaiNa 2

12. 2 AaiNa 7 cyaa drbyaana iktI pirmaoya AaiNa iktI Apirmaoya saM#yaa AahotÆ

13. KalaIla saM#yaaMcaI AMdajao ikMt dÜna dSaaMSa sqaLapya-Mt kaZa.

1) 0.338 2) 3.924 3) 3.1415 4) 3.1428

14. KalaIla saM#yaaMcaI ikMmat tIna dSaaMSasqaLapya-Mt kaZa.

1) 
4

3
2) 2 + 2 3) 1.7326 4) 0.9999

15. KalaIla Apirmaoya saM#yaaMnaa saÜpo $p Va.

³pihlao ]dahrNa saÜDvaUna daKivalao Aaho.´

1) 33735312 =−+  [12 + 5 – 7] = 10 3

2) 278223 +−

3) 236]26)238[ +××

– 5     – 4       – 3       – 2        – 1       0         1         2         3          4         5         6          7         8         9

R S O P Q T

5

7
,

5

3 −
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1.1

1. pUNaa-Mk saM#yaa 4¸ –36¸ –6

pirmaoya saM#yaa  4¸ , –36¸ ¸ –6

2. 1)                  –15.0, 

2) 
7

3
,

4

7 −− , –15, 
3

4
,

4

3
,

17

5 −−

3) 
7

3
,

4

7 −− , 
3

4
,

4

3
,

7

15 −−

4) sava- pirmaoya saM#yaa Aahot.

3. 1) 
3

16
¸ pirmaoya 2) 

2

1− ¸ pirmaoya 3) – 21¸ pUNaa-Mk saM#yaa pirmaoyasaM#yaa¸

4) SaUnya¸ pUNa- saM#yaa¸ pUNaa-Mk saM#yaa AaiNa pirmaoyasaMsqaa

5) 4¸ sava- 6) 
7

10
¸ pirmaoya 7) 

3

8
, pirmaoya

4. 1) 2 2) –8 3) 1

5.
27

32
,

7

6
,

7

5

6. – 10, 
2

6
,

7

29
,

5

15 −

7. 1) 2) 3)

8. 1)               2)

3)

AaplaI p`gatI tpasaa – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro

–1            0                  1              2
2/5 3/4      10

0 1
2

1

4

3
,

4

7
  −−
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9. a) 
3

2

4

3 > b) 
5

3

9

7 > c) 
3

2

2

1 −>−
d) 

7

3

11

5 >

e) 
6

7

2

3 −>

1.2

1. 1) 
7

9
2) 

15

4− 3) 
2

1
4) 

2

1

2. 1) 
6

19
2) 

63

188
3) 

35

11−

3. 1) 
48

53
2) 

60

149

4. 1) 
5

2
2) – 4 3) 

56

5

5. 1) 
30

73
2) – 1

6. 1) 
33

5
2) 

35

9
3) 

7

9

7. 1) 2 2) 
16

35
3) 

3

10−

8. 1) 
5

1
2) 7

9. 29/35

10. 3/4

1.3

1. 1) 0.3875 2) 0.48  3) 1.5 4) 6.25 5) 1. 4

2. 1) 0. 6 2) 0. 714285 3) 2. 27

3 1) a) 1) 
10

23
2) 

25

78− 3) 
200

143− 4) 
500

4073

    b) 1) 
3

1
2) 

33

113
3)

111

35−

1.4

1. 1) 
24

25
2) 5.5 3)

24

5−
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2. 1) 0.2 AaiNa 0.3 2) –0.30¸ 0.35

3) 1) 0.271¸ 0.275, 0.281¸ 0.285¸ 0.291

2) 7.315¸ 7.320¸ 7.325¸ 7.330¸ 7.331

3) 21.75¸ 22.75¸ 23.75¸ 24.75¸ 25.75

4) 1.0011¸ 1.0012¸ 1.0013¸ 1.0014¸ 1.0015

TIp yaaKorIja AaNaKIhI ]<aro yao} SaktIla.

1.5

1. 1.414¸ 1732¸ 2.236

2. 1)

2)

3)

1.6

1. 1) 2)  + 1 3) 
2

32 +

2. AnaMt

1.0001¸ 1.0002¸ ..........¸

1.0011 ........... 1.0020¸ 1.00021 .......

1.7

1. 1) 0.778 2) 7.326 3) 1.012 4) 3.143 5) 1.141

0

0.707

1

2/2

0 1 2

2/3

0 2.414       1 2 3

21+

5



i T p a

 39

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
ba Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `Na ala I

g a i N at

1) naOsaiga-k saM#yaa 17

pUNaa-Mk AsaNaaáyaa prMtu naOsaiga-k nasaNaaáyaa saM#yaa – 3¸ 0¸ –32

pirmaoya AsaNaaáyaa prMtu naOsaiga-k nasaNaaáyaa saM#yaa -3¸ 
8

3
,

7

6 −
¸ 0¸ - 32¸ 

6

11
,

14

3

Apirmaoya saM#yaa 32,2 +

2. 1) 
1

14− 2) 
1

13
3) 

1

0
4) 

1

2

5) 
1

1
6) 

1

1−
7) 

1

25−

3.
21

1
,

9

1
,

3

2
,

4

3 −

4. 1) 0.1375 2) 0.32 3) 1.75 4) 2.5 5) 2.8

6) 2.142857 7) –1.166 8) 10. 45 9) 307692.1− 10) 3.5

5. 1) 
5

12
2) 

25

8−
3) 

50

407
4) 

33

107
5) 

999

415

6. 1) 
16

13
2) –2.5 3) SaUnya

7. 1) 0.50¸ 0.25¸ 0.00  2) 0.271¸ 0.274¸ 0.277¸ 3) 1.325¸ 1.33¸ 1.335

8. 1) R : – 3.8¸ 2) S :  –0.5 3) O : 0.00 4) S :  330−

5) Q : 3.5 6) T : 66.7−

9. 1) 
5

4− 2) 
9

2− 3) 
15

44
4) 

15

37
5) 

42

59

10.  1) 
5

7
2) 

15

38
3) –6

p`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<aro
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11.  1) 3 2) 1 + 3 3) 3 4) 
2

2

12.   AnaMt

13.  1) 0.34 2) 3.92 3) 3.14 4) 3.14

14.  1) 0.75 2) 3.414 3) 1. 733 4) 1.000

15. 2) 26 3) 180 4) 2

� � �
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sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

22222

GaataMk AaiNa krNaIGaataMk AaiNa krNaIGaataMk AaiNa krNaIGaataMk AaiNa krNaIGaataMk AaiNa krNaI

yaapUvaI-cyaa pazat AapNa dÜna ikMvaa AiQak vaastva saM#yaaMcyaa gauNaakaraivaYayaI maaihtI GaotlaI Aaho.KalaIla
gauNaakar AapNa sahjapNao maaMDU SaktÜ.

4  × 4 × 4 = 64

11 × 11 × 11 × 11 = 14641

AaiNa` 2×2×2×2×2×2×2×2 Ä 256

Aata AaNaKI eka gauNaakaracaa ivacaar kra.

13 hI saM#yaa 15 vaoLa maaMDUna %yaa gauNaakaracao ]<ar kaZavayaacao Aaho.

mhNajao¸

13 × 13 × 13 .......... 15 vaoLa

ho ]<ar kaZNao AitSaya kzINa Aaho.

GaataMk vaap$na hI samasyaa saÜDivaNao Sa@ya Aaho. yaa pazat AapNa GaataMk mhNajao kaya ho pahNaar
AahÜt. GaataMkacao inayama va %yaaMcao ]pyaÜjanahI pahNaar AahÜt. vaastva saM#yaa %yaaMcyaa maUL saM#yaaMcyaa
GaataMkacyaa sva$pat kSaa maaMDta yaotat¸ hohI pahNaar AahÜt.

pazacyaa puZIla Baagaat AapNa q
1

a  mhNajao  a cao  q vao maUL ksao ho pahNaar AahÜt. tsaoca krNaI icanh¸

krNaIsqa saM#yaa va GaataMk yaaMcaI AÜLK k$na GaoNaar AahÜt. AapNa krNaIcao inayama va to vaap$na
krNaIsa saÜpo $p ksao dota yaoto̧  ho pahNaar AahÜt. pirmaoyaIkrNa gauNak mhNajao kaya va krNaIcyaa Codacao
pirmaoyaIkrNa ksao kravao̧  ho AapNa pahNaar AahÜt.

 ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla baabaIMcao &ana hÜšla.

����� vaarMvaar yaoNaaáyaa saM#yaaMcaa gauNaakar GaataMk$pat maaMDta yaošla. %yaacap`maaNao GaataMikt saM#yaa
gauNaakaracyaa sva$pat maaMDta yaotIla.

����� GaataMikt sva$pat ilaihlaolyaa saM#yaocaa payaa AaiNa GaataMk AÜLKta yaošla.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

����� naOsaiga-k saM#yaa %yaa saM#yaocyaa maUL gauNaakaraMcyaa GaataMkacyaa sva$pat maaMDta yaotIla.

����� GaataMkacao inayama saaMgata yaotIla.

����� a°,  – a-m AaiNa  ap/q yaaMcaa Aqa- saaMgata yaošla.

����� GaataMkacao inayama vaap$na GaataMikt samaIkrNao saÜDivata yaotIla.

����� Apirmaoya saM#yaasaMcaamaQaUna krNaIsaM#yaa AÜLKta yaotIla.

����� krNaIcaI krNaIsqasaM#yaa va GaataMk AÜLKta yaošla.

����� krNaIcao inayama saaMgata yaotIla.

����� idlaolaI krNaI saÜPyaa Épat maaMDta yaošla.

����� iBaÙ $pat AsalaolaI krNaIpdo sama$pat AaNata yaotIla.

����� krNaIsaM#yaaMvar caar maUlaBaUt gaiNatI p`iËyaa krta yaotIla.

����� idlaolyaa krNaIsaM#yaa caZ%yaa ikMvaa ]tr%yaa Ëmaanao maaMDta yaotIla.

����� idlaolyaa krNaIcaa pirmaoyaIkrNa gauNak SaÜQata yao[-la.

�����
xba

1

+
 AaiNa yx

1

+  yaasaar#yaa krNaIMcyaa CodaMcao ³yaa izkaNaI  x AaiNa  y yaa naOsaiga-k

saM#yaa va  a AaiNa  b yaa pUNaa-Mk saM#yaa Aahot.´ pirmapyaIkrNa krta yao[-la.

����� krNaIraSaIMnaa saÜpo $p dota yaošla.

 Apoixat pUva -&ana Á Apoixat pUva -&ana Á Apoixat pUva -&ana Á Apoixat pUva -&ana Á Apoixat pUva -&ana Á

����� maUL saM#yaa

����� saM#yaaMvarIla caar maUlaBaUt p`iËyaa

����� pirmaoya saM#yaa

����� saM#yaaMmaQaIla Ëmabawta

 2.....1 GaataMkaMca o la oKna GaataMkaMca o la oKna GaataMkaMca o la oKna GaataMkaMca o la oKna GaataMkaMca o la oKna

puZIla gauNaakar pha.

1´ 7 × 7 2´ 3 × 3 × 3 3´ 6 × 6 × 6 × 6 × 6

 Ë. i)  maQyao 7 hI saM#yaa 2 vaoLa Gao}na gauNaakar kolaa Aaho.

∴ 7 × 7 caI maaMDNaI 72 ASaI krtat.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I
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 Ë. ii)  maQyao 3 hI saM#yaa 3 vaoLa Gao}na gauNaakar kolaa Aaho.

∴ 3 × 3 × 3 caI maaMDNaI 33 ASaI krtat.

Ë. iii)  maQyao 6 hI saM#yaa 5 vaoLa Gao}na gauNaakar kolaa Aaho.

∴ 6 × 6 × 6 × 6 × 6 caI maaMDNaI 65 ASaI krtat.

72 hI saM#yaa 7 yaa saM#yaocaa dusara Gaat ikMvaa 7 caa vaga- ASaI vaacatat.

yaa izkaNaI 7 yaa saM#yaolaa payaa va 2 yaa saM#yaolaa GaataMk Asao mhNatat.

%yaacap`maaNao 33 hI saM#yaa 3 yaa saM#yaocaa itsara Gaat ikMvaa 3 caa Gana ASaI vaacatat.

yaa izkaNaI 3 yaa saM#yaolaa payaa AaiNa 3 yaa saM#yaolaa GaataMk Asao mhNatat.

%yaacap`maaNaoca 65 hI saM#yaa 6 caa 5 vaa Gaat ASaI vaacatat. yaa izkaNaI 6 yaa saM#yaolaa payaa AaiNa 5 yaa
saM#yaolaa GaataMk Asao mhNatat. varIla sava- izkaNaI gauNaakarat punha punha yaoNaaáyaa ekaca saM#yaaMcaa
gauNaakar ilaihtanaa jaI pwit vaaprtat %yaasa GaataMk AaÌitbaMQa Asao mhNatat.

∴ 5 × 5 × ........ 20 vaoLa Ä 520

AaiNa ³-7´ ³ ³ -7´ ...... 10 vaoLa = ³ -7´10

520  maQyao̧  5 hI saM#yaa payaa AaiNa 20 hI saM#yaa GaataMk Aaho. ³-7´10  maQya o¸ -7 hI saM#yaa payaa AaiNa
10 hI saM#yaa GaataMk Aaho. %yaacap`maaNao GaataMkacao icanh vaap$na kuzlyaahI pirmaoya saM#yaocaa itcyaaSaIca
AsaNaara gauNaakar AapNa AcaUk  maaMDU SaktÜ.

∴ 
5

3
×

5

3
........... 16 vaoLa Ä 

16

5

3
⎟
⎠
⎞

⎜
⎝
⎛

AaiNa ⎟
⎠
⎞

⎜
⎝
⎛−

3

1
× ⎟

⎠
⎞

⎜
⎝
⎛−

3

1
 .......10 vaoLa Ä

10

3

1
⎟
⎠
⎞

⎜
⎝
⎛−

mhNajaoca¸ a yaa pirmaoya saM#yaocaa itcyaaSaIca  m vaoLa gauNaakar Asaola tr tÜ gauNaakar  am Asaa ilaihtat.
yaa izkaNaI  a ha payaa va  m ha GaataMk Aaho.

Aata kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....1 : ikMmatI kaZa.

1.
3

7

2
⎟
⎠
⎞

⎜
⎝
⎛

2. 
4

5

3
⎟
⎠
⎞

⎜
⎝
⎛−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

]kla Á]kla Á]kla Á]kla Á]kla Á

1.
3

7

2
⎟
⎠
⎞

⎜
⎝
⎛

= 
7

2
×

7

2
×

7

2
 = 343

8

)7(

)2(
3

3

=

2.
625

81

)5(

)3(

5

3

5

3

5

3

5

3

5

3
4

44

=−=⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛−=⎟
⎠

⎞
⎜
⎝

⎛−

]da. ]da. ]da. ]da. ]da. 2.....2 : GaataMk $pat ilaha.

1. ³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ ×³ -5´

2. ⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

11

3

11

3

11

3

11

3

]kla :]kla :]kla :]kla :]kla :

1. ³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ ×³ -5´ Ä ³ -5´7

2. ⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

11

3

11

3

11

3

11

3
=

4

11

3
⎟
⎠

⎞
⎜
⎝

⎛

]da. ]da. ]da. ]da. ]da. 2.....3 : KalaIla saM#yaa GaataMk $pat ilaha.

saM#yaocaa payaa va GaataMk ilaha.

1. 4096 2.
729

125
3.  -512

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 4096 Ä 4 × 4 × 4 × 4 × 4 × 4

       Ä ³4´6 payaa Ä 4¸ GaataMk Ä 6

       Ä ³22´6 Ä 212

 ∴ 4096 Ä 212 payaa Ä 2¸ GaataMk 12

2.
3

9

5

9

5

9

5

9

5

729

125
⎟
⎠
⎞

⎜
⎝
⎛=××=

payaa Ä
9

5   GaataMk Ä 3
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

3. 512 Ä 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 = 29

payaa Ä 2¸ GaataMk Ä 9

]da. ]da. ]da. ]da. ]da. 2.....4 Á Á Á Á Á saÜpo $p Va.

       
43

3

4

2

3
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

]kla Á]kla Á]kla Á]kla Á]kla Á 3

33

2

3

2

3

2

3

2

3

2

3 =××=⎟
⎠
⎞

⎜
⎝
⎛

tsaoca
3

4

3

4 4
=⎟

⎠
⎞

⎜
⎝
⎛  × 4

4

3

4

3

4

3

4

3

4 =××

 ∴  
3

2

3
⎟
⎠
⎞

⎜
⎝
⎛

 × 4

4

3

34

3

4

2

3

3

4 ×=⎟
⎠
⎞

⎜
⎝
⎛

  Ä
3333222

4444333

××××××
××××××

  Ä 
3

32

]da. ]da. ]da. ]da. ]da. 2.....5 Á  Á  Á  Á  Á idlaolyaa saM#yaocaa vyastaMk maaMDUna ]<ar GaataMkamaQyao ilaha.

1. 35 2.
2

4

3
⎟
⎠
⎞

⎜
⎝
⎛

3. 
9

6

5
⎟
⎠
⎞

⎜
⎝
⎛−

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 35 Ä 3 × 3 ×  3 ×  3 ×  3

Ä 243

∴  vyastaMk Ä

2.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

 caa vyastaMk Ä
2

2

2

3

4

3

4
⎟
⎠
⎞

⎜
⎝
⎛=

3. 9

99

)6(

)5(

6

5 −=⎟
⎠

⎞
⎜
⎝

⎛−

 ∴  
9

6

5
⎟
⎠
⎞

⎜
⎝
⎛−   caa vyastaMk Ä 

9

9

9

5

6

5

6
⎟
⎠

⎞
⎜
⎝

⎛ −=−

q
p  hI SaUnyaaKorIja kÜNatIhI pirmaoya saM#yaa Asaola AaiNa m hI Qana pUNaa-MMk saM#yaa Asaola¸

tr 
m

q

p
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 caa vyastaMk ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
p

q
 yaotÜ.

 ho Qyaanaat zovaa.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....1

1. GaataMk $pat ilaha.

1´  ³ -7´×  ³ -7´ ×  ³ -7´ ×  ³ -7)

2´ .... 10 vaoLa

3´  .... 20 vaoLa

2. payaa va GaataMk saaMgaa.

1´  ³ -3´5 2´ ³7´4 3´ 

3. ikMmatI kaZa.

1´ 2´ 3´ 
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
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sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I
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4. saÜpo $p Va.

1´ 

65

7

3

3

7
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

2´
22

5

3

6

5
⎟
⎠

⎞
⎜
⎝

⎛−÷⎟
⎠

⎞
⎜
⎝

⎛−

5. vyastaMk ilaha.

1) 35 2) ³ -7´4 3´ 
4

5

3
⎟
⎠
⎞

⎜
⎝
⎛−

 2.2 saM#yaocao maUL Avayava  saM#yaocao maUL Avayava  saM#yaocao maUL Avayava  saM#yaocao maUL Avayava  saM#yaocao maUL Avayava (Prime Factorisation)

kÜNatIhI saMyau> saM#yaa itcyaa maUL AvayavaaMcyaa gauNaakaracyaa sva$pat maaMDta yaoto.

]da. 72¸ 760 AaiNa 7623 yaa saMyau> saM#yaa laxaat Gyaa.

1. 72 Ä 2 ×  2 ×  2 ×  3 ×  3

    Ä 23 ×  32

2. 760 Ä 2 ×  2 ×  2 ×  5 × 19

      Ä 23 ×  51 ×  191

3. 7623 Ä 3 ×  3 ×  7 × 11 × 11

       Ä 32 ×  71 ×  112

1 KorIja kÜNatIhI naOsaigak saM#yaa Aaplyaalaa %yaa saM#yaocyaa maUL AvayavaaMcyaa gauNaakaracyaa sva$pat
maaMDta yaoto. yaa gauNaakarat maUL Avayava kÜNa%yaahI Ëmaanao Aalao trI caalatat. ³Ëmainarpoxata gauNaQama-́

Aata kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....6 Á  Á  Á  Á  Á 24300 hI saM#yaa GaataMkÉpat maaMDa.

]kla Á]kla Á]kla Á]kla Á]kla Á 24300 Ä 3 ×  3 ×  3 ×  3 ×  2 ×  2 ×  5 ×  5 × 3

∴   24300 Ä 22 ×  35 ×  52

2 72
2 36
2 18
3 9
3 3

2 760
2 380
2 190
5 95

19

3 7623
3 2541
7 847
11 121

 11

19

1

1

1
11
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

]da. ]da. ]da. ]da. ]da. 2.....7 Á Á Á Á Á 98784 hI saM#yaa GaataMk $pat maaMDa.

]kla Á 2     98784

2 49392
2 24696
2 12348
2 6174
3 3087
3 1029
7 343
7 49

7

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....2

1. KalaIla saM#yaa %yaaMcyaa maUL saM#yaaMcyaa GaataMk$pat ilaha.

1´ 429 2´ 648 3´ 1512

2. GaataMk $pat ilaha.

1´ 729 2´ 512 3´ 2592

4´  5´

 2.....3 GaataMkacao inayama  GaataMkacao inayama  GaataMkacao inayama  GaataMkacao inayama  GaataMkacao inayama (Laws of Exponents)

KalaIla ]dahrNao pha.

1. 32  × 33 Ä ³3 × 3´ × ³3 × 3 × 3´ Ä ³3 × 3 × 3 × 3 × 3´

Ä 35 Ä 32+3

2. ³ -7´2 × ³ -7´4 Ä [³ -7´ ×³ -7´] × [³ -7´ × ³ -7´ ×³ -7´ ×³ -7´]

Ä [³ -7´ ×³ -7´ × ³ -7´ × ³ -7´ ×³ -7´×³ -7´]

Ä ³ -7´6 Ä  ³ -7´2†4

3. ×
4

4

3
⎟
⎠
⎞

⎜
⎝
⎛

= ⎥⎦
⎤

⎢⎣
⎡ ××××⎥⎦

⎤
⎢⎣
⎡ ××

4

3

4

3

4

3

4

3

4

3

4

3

4

3

∴  98784 = 25 × 32 × 73

7
1

243
32

–
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I
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Ä ⎥⎦
⎤

⎢⎣
⎡ ××××××

4

3

4

3

4

3

4

3

4

3

4

3

4

3

743

4

3

4

3
⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛

+

4. a3 × a4 = (a × a × a) × (a × a × a × a) = a7 = a3+4

varIla ]dahrNaaMva$na Aaplyaa laxaat yaoto kI¸

inayama inayama inayama inayama inayama 1 Á  Á  Á  Á  Á a hI kÜNatIhI pirmaoya saM#yaa AaiNa  m AaiNa  n ho Qana pUNaa-Mk AsatIla tr¸

am × an = am+n

]da. ]da. ]da. ]da. ]da. 2.....8 Á Á Á Á Á ikMmat kaZa.

53

2

3

2

3
⎟
⎠

⎞
⎜
⎝

⎛−×⎟
⎠

⎞
⎜
⎝

⎛−

]kla Á]kla Á]kla Á]kla Á]kla Á a = -
2

3
 , m = 3,  n = 5

  ∴ 
256

6561

2

3

2

3

2

3

2

3
85353

=⎟
⎠

⎞
⎜
⎝

⎛−=⎟
⎠

⎞
⎜
⎝

⎛−=⎟
⎠

⎞
⎜
⎝

⎛−×⎟
⎠

⎞
⎜
⎝

⎛−
+

]da ]da ]da ]da ]da 2.9 Á Á Á Á Á ikMmat kaZa.

32

4

7

4

7
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

]kla Á]kla Á]kla Á]kla Á]kla Á
1024

16807

4

7

4

7

4

7

4

7
53232

=⎟
⎠

⎞
⎜
⎝

⎛=⎟
⎠

⎞
⎜
⎝

⎛=⎟
⎠

⎞
⎜
⎝

⎛×⎟
⎠

⎞
⎜
⎝

⎛
+

Aata KalaIla ]dahrNaaMkDo laxa Va.

1. 75  ÷ 73 Ä 3

5

7

7 Ä 
777

77777

××
××××

= 7 × 7 Ä 72 Ä 49

2. ³ -3´7 ÷ ³ -3´4 Ä )3()3()3()3(

)3()3()3()3()3()3()3(

)3(

)3(
4

7

−×−×−×−
−×−×−×−×−×−×−=

−
−

Ä ³ -3´  ³ -3´  ³ -3´ Ä ³ -3´3 Ä  ³ -3´7 - 4

varIla ]dahNaaMva$na Aaplyaa laxaat yaotIla kI¸
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

inayama inayama inayama inayama inayama 2 Á Á Á Á Á  ‘a’ hI SaUnyaaKorIja kÜNatIhI pirmaoya saM#yaa AaiNa  m AaiNa  n ho Qana pUNaa-Mk AsatIla¸  (m
> n) tr

 am ÷ an = a(m–n)

]da. ]da. ]da. ]da. ]da. 2.....10 : ikMmat kaZa.

1316

25

35

25

35
⎟
⎠
⎞

⎜
⎝
⎛÷⎟

⎠
⎞

⎜
⎝
⎛

Ä 
125

343

5

7

25

35

25

35 331316
=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛ −

inayama inayama inayama inayama inayama 2 Á Á Á Á Á maQyao̧   m < n ⇒ n > m

tovha¸ am ÷ an = a–(n-m) = nma

1
−

inayama inayama inayama inayama inayama 3 Á Á Á Á Á maQyao̧  n > m

tovha  am ÷ an =  nma

1
−

]da. ]da. ]da. ]da. ]da. 2.....11 Á Á Á Á Á ikMmat kaZa.

96

7

3

7

3
⎟
⎠
⎞

⎜
⎝
⎛÷⎟

⎠
⎞

⎜
⎝
⎛

]kla Á]kla Á]kla Á]kla Á]kla Á a =
7

3
, m=6,  n = 9

6

7

3
⎟
⎠
⎞

⎜
⎝
⎛  ÷

9

7

3
⎟
⎠
⎞

⎜
⎝
⎛ Ä 69

1

7

3 −
⎟
⎠
⎞

⎜
⎝
⎛

Ä 3

3

3

7  =
27

343

KalaIla ]dahrNao pha.

1. ³33´2 Ä 33  × 33 Ä 33†3 Ä 36 Ä 33×2

2. 521022222

2222252

7

3

7

3

7

3

7

3

7

3

7

3

7

3

7

3

7

3

×++++

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=

⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

varIla dÜna ]dahrNaaMva$na Aaplyaa laxaat yaoto kI¸
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

inayama inayama inayama inayama inayama 4 Á Á Á Á Á a hI kÜNatIhI pirmaoya saM#yaa AaiNa  m AaiNa  n ho Qana pUNaa-Mk AsatIla tr¸

 (am)n  = amn

Aata ek ]dahrNa saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....12 Á Á Á Á Á ikMmat kaZa.

32

5

2

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

]kla Á]kla Á]kla Á]kla Á]kla Á

15625

64

5

2

5

2

5

2
63232

=⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

×

2.....3.....1 : : : : : SaUnya GaataMk [Zero Exponent]

           am ÷ an = am-n,                     m > n Asatanaa

Ä mna

1
− ¸    n > m Asatanaa

ho AapNaasa maahIt Aahot.

prMtu  m = n Asatanaa kaya ]<ar yaoto to pahU.

∴ am ÷ an = am ÷ am = am-m

 ⇒ 0a
a

a
m

m

=

⇒ 1   = a0

yaava$na AapNaasa mah<vaacaa inayama imaLtÜ.

inayama inayama inayama inayama inayama 5 Á Á Á Á Á a hI SaUnyaaKorIja kÜNatIhI pirmaoya saM#yaa Asaola tr¸

a0 = 1

]da. ]da. ]da. ]da. ]da. 2.....13 Á ikMmat kaZa.

1´ 
0

7

2
⎟
⎠
⎞

⎜
⎝
⎛

 2´
0

4

3
⎟
⎠
⎞

⎜
⎝
⎛ −
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

]kla Á]kla Á]kla Á]kla Á]kla Á a0 = 1 ha inayama vaap$na.

 1´ 1
7

2
0

=⎟
⎠
⎞

⎜
⎝
⎛

%yaacap`maaNao 2´ 
0

4

3
⎟
⎠
⎞

⎜
⎝
⎛ −

Ä1

 AaplaI p`gatI tpasaa.  AaplaI p`gatI tpasaa.  AaplaI p`gatI tpasaa.  AaplaI p`gatI tpasaa.  AaplaI p`gatI tpasaa. 2.....3

1. KalaIla ]dahrNaaMnaa saÜpo $p do}na ]<aro GaataMikt sva$pat maaMDa.

1´ ³7´2  × ³7´3 2´
23

4

3

4

3
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

3´ 
1

8

7
⎟
⎠
⎞

⎜
⎝
⎛− ×

2

8

7
⎟
⎠
⎞

⎜
⎝
⎛− ×

3

8

7
⎟
⎠
⎞

⎜
⎝
⎛−

2. KalaIla ]dahrNaaMnaa saÜpo $p do}na ]<aro GaataMikt sva$pat maaMDa.

1´  ³ -7´9 ÷ ³ -7´7    2´
28

4

3

4

3
⎟
⎠
⎞

⎜
⎝
⎛÷⎟

⎠
⎞

⎜
⎝
⎛

3´ 
318

3

7

3

7
⎟
⎠
⎞

⎜
⎝
⎛ −÷⎟

⎠
⎞

⎜
⎝
⎛ −

3. KalaIla ]dahrNaaMnaa saÜpo $p do}na ]<aro GaataMikt sva$pat maaMDa.

1´ ³26´3 2´ 
23

3

4

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

3´
53

9

5

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛−

 4´ 
05

7

15

3

11
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

5´ 
30

11

7

11

7
⎟
⎠
⎞

⎜
⎝
⎛−×⎟

⎠
⎞

⎜
⎝
⎛−

4. KalaIlapOkI kÜNatI ivaQaanao sa%ya AahotÆ

1´ 73 × 73 Ä 76 2´ 
725

11

3

11

3

11

3
⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

3´ 
945

9

4

9

4
⎟
⎠
⎞

⎜
⎝
⎛=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

4´ 
826

19

3

19

3
⎟
⎠
⎞

⎜
⎝
⎛=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

5´ 0
11

3
0

=⎟
⎠
⎞

⎜
⎝
⎛

6´ 
4

9

2

3
2

−=⎟
⎠
⎞

⎜
⎝
⎛−

7´ 
505

15

8

6

7

15

8
⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

 2.....4 ?Na GaataMk  ?Na GaataMk  ?Na GaataMk  ?Na GaataMk  ?Na GaataMk (Negative Integers as Exponents)

1. 5 yaa saM#yaocaa vyastaMk 
5

1
 Aaho¸ ho AapNaalaa maaihtI Aahoca. AapNa vyastaMk 15−  Asaa

ilaihtÜ AaiNa pacacaa ]Nao ek Gaat Asao vaacatÜ.

2. ³ -7´ caa vyastaMk -
7

1
  Aaho.AapNa ha vyastaMk ( ) 17 −−  Asaa ilaihtÜ AaiNa ]Nao saatcaa ]Nao

ek Gaat Asao vaacatÜ.

3. 52 caa vyastaMk 25

1
 Aaho. AapNa ha vyastaMk 25− Asaa ilaihtÜ AaiNa pacacaa ]Nao dÜna Gaat

Asaa vaacatÜ.

mhNajaoca¸

a hI kÜNatIhI SaUnyaotr pirmaoya saM#yaa m ha Gana pUNaa-Mk Asaola tr am caa vyastaMk ma

1
 AsatÜ

ha vyastaMk a-m Asaa ilaihtat AaiNa ecaa ]Nao ema\ Gaat Asaavaacatat.

∴  ma

1
  Ä a–m

Aata ek ]dahrNa saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....14 Á Á Á Á Á KalaIla saM#yaa QanaGaataMikt k$na maaMDa

1´ 
2

8

3
−

⎟
⎠
⎞

⎜
⎝
⎛

2´ 
2

7

4
⎟
⎠
⎞

⎜
⎝
⎛−

]kla Á]kla Á]kla Á]kla Á]kla Á

1.
2

8

3
−

⎟
⎠
⎞

⎜
⎝
⎛

=
2

8
3

1

⎟
⎠
⎞

⎜
⎝
⎛  = 

2

2

8
3

1

= 2

2

3

8
=

2

3

8
⎟
⎠
⎞

⎜
⎝
⎛

2.

2

2

2

2

2

4

7

)4(

7

7
4

1

7

4
⎥⎦
⎤

⎢⎣
⎡−=

−
=

⎟
⎠
⎞

⎜
⎝
⎛−

=⎟
⎠
⎞

⎜
⎝
⎛−

−

varIla ]dahrNaava$na Aaplyaa laxaat yaoto kI¸ p/q hI kÜNatIhI SaUnyao<ar pirmaoya saM#yaa Asaola  m Qana pUNaa-
Mk Asaola tr¸

m

m

mm

q

p

p

q

q

p
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

 2.....5 pUNaa - Mk Gaata MkasaazI Gaata Mkaca o inayama pUNaa - Mk Gaata MkasaazI Gaata Mkaca o inayama pUNaa - Mk Gaata MkasaazI Gaata Mkaca o inayama pUNaa - Mk Gaata MkasaazI Gaata Mkaca o inayama pUNaa - Mk Gaata MkasaazI Gaata Mkaca o inayama

SaUnyao<ar pUNaa-Mkacyaa ?Na GaataMkacaa Aqa- AapNa paihlaa. GaataMkacao inayama ?Na GaataMkalaasauwa laagaU
pDtat¸ ho laxaat Gyaa.

]da.]da.]da.]da.]da.

1.

4

5

3
−

⎟
⎠
⎞

⎜
⎝
⎛

×

1433

4

3

5

3

5

3

5

3

5

3

1
.

5

3 −−
⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛×

⎟
⎠
⎞

⎜
⎝
⎛

=⎟
⎠
⎞

⎜
⎝
⎛

2.

532

3232

32

3

2

3

2

3
2

1

3
2

1

3
2

1

3

2

3

2 −−−

+

−−
⎟
⎠
⎞

⎜
⎝
⎛−=⎟

⎠
⎞

⎜
⎝
⎛−=

⎟
⎠
⎞

⎜
⎝
⎛−

=

⎟
⎠
⎞

⎜
⎝
⎛−

×

⎟
⎠
⎞

⎜
⎝
⎛−

=⎟
⎠
⎞

⎜
⎝
⎛−×⎟

⎠
⎞

⎜
⎝
⎛−

3. =⎟
⎠
⎞

⎜
⎝
⎛−÷⎟

⎠
⎞

⎜
⎝
⎛−

−− 73

4

3

4

3
1

4
3

4
3

1

4
3

1

4
3

1

7

373

⎟
⎠
⎞

⎜
⎝
⎛

×

⎟
⎠
⎞

⎜
⎝
⎛−

=

⎟
⎠
⎞

⎜
⎝
⎛−

÷

⎟
⎠
⎞

⎜
⎝
⎛−

  

437

4

3

4

3
⎟
⎠
⎞

⎜
⎝
⎛−=⎟

⎠
⎞

⎜
⎝
⎛−=

−

4.

32663232

7

2

7

2

2

7

2

7

7

2
×−−−

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

=

6

7

2
−

⎟
⎠
⎞

⎜
⎝
⎛

varIla ]dahrNaaMva$na GaataMkacao inayama Ë. 1 to inayama Ë. 5 ho ?Na GaataMikt saM#yaaMnaasauwa laagaU pDtat¸
ho Aaplyaa laxaat yaoto.

∴ a AaiNa  b yaa SaUnyaaKorIja kÜNa%yaahI pirmaoya saM#yaa AsatIla AaiNa  m AaiNa  n ho pUNaa-Mk AsatIla
tr¸
1. am × an = am+n

2. am ÷ an = am–n jar m > n

            = an–m jarn > m

3. (am)n = amn

4. (a × b)m = am × bm

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....4

1.
2

7

3
−

⎟
⎠
⎞

⎜
⎝
⎛ −

hI saM#yaa p/q yaa pirmaoya saM#yaa sva$pat ilaha.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I
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2. KalaIla ]<aro Qana pUNaa-Mk pirmaoya saM#yaa sva$pat ilaha.

1´
4

7

3
−

⎟
⎠
⎞

⎜
⎝
⎛

2´ 125 × 12- 3 3´ 
43

13

3

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

−

3. KalaIla p`SnaaMcaI ]<aro ?Na pUNaa-Mk pirmaoya saM#yaa sva$pat ilaha.

1´
4

7

3
⎟
⎠
⎞

⎜
⎝
⎛

2´ [(7)2]5 3´ 
52

4

3

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛−

4. saÜpo $p Va.

1´ 
73

2

3

2

3
⎟
⎠

⎞
⎜
⎝

⎛×⎟
⎠

⎞
⎜
⎝

⎛
−

2´ 
43

3

2

3

2
⎟
⎠
⎞

⎜
⎝
⎛−×⎟

⎠
⎞

⎜
⎝
⎛−

−
3´

74

5

7

5

7
−−

⎟
⎠

⎞
⎜
⎝

⎛−÷⎟
⎠

⎞
⎜
⎝

⎛−

5. KalaIlapOkI kÜNatI ivaQaanao sa%ya AahotÆ

1´ am × an = am–n

2´  (am)n = a–mn

3´ am × bm = (ab)m

4´ am ÷ am = 
m

b

a
⎟
⎠
⎞

⎜
⎝
⎛

5´ a–m × a0 = am

 2.....6     ap/q caa Aqa-   caa Aqa-   caa Aqa-   caa Aqa-   caa Aqa-  (Meaning of ap/q)

 m AaiNa  n cyaa kÜNa%yaahI ikMmatIsaazI am × an  ho sa%ya Asato ho AapNaasa maaihtI Aahoca.

Aata a hI Qana pirmaoya saM#yaa AaiNa  q hI naOsaiga-k saM#yaa Asatanaa  a1/q caa Aqa- kaya hÜšlaÆ

KalaIla gauNaakar laxaat Gyaa.

a1/q × a1/q × a1/q × ........... a1/q  =  
qqqa

111 ++

 ….… q vaoLa

           q vaoLa

Ä aq/q = a
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

mhNajaoca  a1/q caa  q GaataMk Ä a ikMvaa  ho  a cao  q vao maUL Aaho.

AaiNa to q
a   Asao ilaihtat.

]da.]da.]da.]da.]da.

7 4

1
 × 7 4

1
 × 7 4

1
 × 7 4

1
 = 7 4

1111 +++
 = 7 4

4
 = 71 = 7

ikMvaa 7 4

1   mhNajao 7 cao caÝqao maUL hÜya.

hI saM#yaa 4 7  ASaI ilaihtat.

jar a hI Qana vaastva saM#yaa p hI pUNaa-MksaM#yaa va q hI naOsaiga-k saM#yaa Asaola tr¸

a q

p
= q pa

AapNa paihlao Aaho kI¸

ap/q × ap/q × ap/q × .......... × ap/q  =  
q

p

q

p

q

p

a
++

 ….… q vaoLa

   q vaoLa                 Ä a q
q

p× = ap

 ∴a q

p
= q pa

 ∴  ap cao q vao maUL  ap/q

%yaacap`maaNÜ 72À3 mhNajao 7 cyaa vagaa-cao GanamaUL hÜya.

Aata GaataMkacao inayama ilahU yaa..

1´ am × an = a(m+n)

2´ am ÷ an  = a(m–n)

3´ ³ am)n    = amn

4´ ³ab)m    = am × bm

5´
m

b

a
⎟
⎠
⎞

⎜
⎝
⎛

   = m

m

b

a

varIla inayamaaMcaa pDtaLa pahNyaasaazI AapNa kahI ]dahrNao saÜDvaU.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

]da. ]da. ]da. ]da. ]da. 2.....15 Á Á Á Á Á ikMmatI kaZa.

1´ ³625´1À4 2´ ³243´2À5 3´ 

]kla Á]kla Á]kla Á]kla Á]kla Á

1.

( )4

1
625

= ( )4

1
5555 ××× = ( )4

1
45  = 5 4

1

1

4× = 51 = 5

2. ( )5

2
243 = ( )5

2
33333 ×××× = ( )5

2
53  = 3 5

2

1

5× = 32= 9

3.
4

3

81

16
−

⎟
⎠
⎞

⎜
⎝
⎛

=
4

3

3333

2222
−

⎟
⎠
⎞

⎜
⎝
⎛

×××
×××

         Ä  
4

3
4

3

2
−

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠

⎞
⎜
⎝

⎛
= ⎟

⎠
⎞

⎜
⎝
⎛

3

2
4

3

1

4 −× =
3

3

2
−

⎟
⎠
⎞

⎜
⎝
⎛

=
3

2

3
⎟
⎠

⎞
⎜
⎝

⎛
=

8

27

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....5

1. saÜpo $p Va.

1´ ³16´3À4

2´ 3

2

125

27
⎟
⎠

⎞
⎜
⎝

⎛

2. saÜpo $p Va.

1´ ( )4

1
625 ÷ ( )2

1
25

2´ 4

1

8

7
⎟
⎠

⎞
⎜
⎝

⎛ ×
2

1

8

7
⎟
⎠

⎞
⎜
⎝

⎛ ×
4

3

8

7
⎟
⎠

⎞
⎜
⎝

⎛

3´  4

3

16

13
⎟
⎠

⎞
⎜
⎝

⎛ × 4

1

16

13
⎟
⎠

⎞
⎜
⎝

⎛ ×
2

3

16

13
⎟
⎠

⎞
⎜
⎝

⎛
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

 2.....7 krNaI  krNaI  krNaI  krNaI  krNaI (Surds)

2 , 3  AaiNa 5 yaa sava- Apirmaoya saM#yaa Aahot¸ ho AapNa pihlyaa pazat paihlao Aahoca. Aata
AapNa yaa ivaiSaYT p`karcyaa Apirmaoya saM#yaaMcaa AByaasa krNaar AahÜt. yaa saM#yaaMnaa krNaI  (Surds or

radicals) Asao mhNatat.

krNaI ³vyaa#yaa´ Á krNaI ³vyaa#yaa´ Á krNaI ³vyaa#yaa´ Á krNaI ³vyaa#yaa´ Á krNaI ³vyaa#yaa´ Á  x hI Qana pirmaoya saM#yaa Asatanaa n x  yaa p`karcyaa Qana Apirmaoya saM#yaosa krNaI
Asao mhNatat. krNaImaQyao  x cao  n vao maUL AcaUk kaZta yaot naahI.

n x  maQyao̧

1´ tI saM#yaa ( n x  ) Apirmaoya saM#yaa Asaola

AaiNa

2´ %yaa saM#yaocao maUL (x) Qana pirmaoya saM#yaa Asaola¸ tr AaiNa trca n x  hI krNaI saM#yaa Asato.

2.....7.....1 kahI vyaa#yaa kahI vyaa#yaa kahI vyaa#yaa kahI vyaa#yaa kahI vyaa#yaa

n x   maQyao  yaa icanhasa maUL icanh  n yaa saM#yaosa GaataMk ³order) AaiNa  x yaa saM#yaosa krNaIsqasaM#yaa
(radicand) Asao mhNatat.

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á

1. jaovha krNaImaQyao kÜTI ilaihlaolaI nasato tovha tI kÜTI 2 Aaho̧  Asao samajaavao.

]da. 7  Ä 2 7  kÜTI Ä 2

2. 3 8  hI krNaI saM#yaa naahI¸ karNa yaacao ]<ar 2 hI pirmaoya saM#yaa Aaho.

3. 22 +  hI jarI Apirmaoya saM#yaa AsalaI¸ trI hI krNaI saM#yaa naahI¸ karNa hI saM#yaa
Apirmaoya saM#yaocao maUL Aaho.

 2.....8 Sauw AaiNa imaEa krNaI   Sauw AaiNa imaEa krNaI   Sauw AaiNa imaEa krNaI   Sauw AaiNa imaEa krNaI   Sauw AaiNa imaEa krNaI  (Pure and Mixed Surd)

1. jyaa krNaImaQyao 1 hI pirmaoya saM#yaa gauNak va [tr gauNak Apirmaoya saM#yaa Asatat¸ ASaa krNaIsa
Sauw krNaI Asao mhNatat.

]da. 5 16  , 3 50   yaa Sauw krNaI Aahot.

2. jyaa krNaImaQyao 1 yaa pirmaoya saM#yaoKorIja kÜNatIhI pirmaoya saM#yaa gauNak va dusara gauNak Apirmaoya
saM#yaa Asato tÜ ASaa krNaIsa imaEa krNaI Asao mhNatat.

]da. 2 3 ,, 3 7 , yaa imaEa krNaI Aahot.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

 2.....9 krNaIcaI kÜTI   krNaIcaI kÜTI   krNaIcaI kÜTI   krNaIcaI kÜTI   krNaIcaI kÜTI  (Order of Surd)

5 3 4 ,yaamaQyao 5 yaa saM#yaosa sahgauNak  (coefficient) 3 yaa saM#yaosa kÜTI  (order) AaiNa 4 yaa saM#yaosa
krNaIsqa saM#yaa Asao mhNatat.

]da. ]da. ]da. ]da. ]da. 2.....16 : KalaIlapOkI kÜNa%yaa saM#yaa krNaI saM#yaa Aahot¸ to saaMgaa.

1´ 49 2´ 96 3´ 81 4´ 3 256

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 49   Ä 7

7 hI pirmaoya saM#yaa Aaho.

∴ 49  hI krNaI saM#yaa naahI.

2. 96  Ä 644 ××  Ä 4 6

∴ 96  hI Apirmaoya saM#yaa Aaho.

      ⇒ 96  hI krNaI saM#yaa Aaho.

3. 3 81 , Ä 3 3333 ××× , Ä3 3 3 ,

,  hI Apirmaoya saM#yaa Aaho.

∴ 3 81 , hI krNaI saM#yaa Aaho.

4      3 256 , Ä 3 4444 ×××  Ä 4 3 4 ,

       ∴ 3 256 ,, hI Apirmaoya saM#yaa Aaho.

      ⇒ 3 256  hI krNaI saM#yaa Aaho.

∴ ³2´¸ ³3´ AaiNa ³4´ yaa krNaI saM#yaa Aahot.

]da. ]da. ]da. ]da. ]da. 2.....17 Á Á Á Á Á KalaIla saM#yaaMmaQaIla GaataMk  (index) AaiNa payaa  (radicand) saaMgaa.

1´ 5 117 2´ 162 3´ 4 4 213 4´ 4 214

]kla Á]kla Á]kla Á]kla Á]kla Á

1. GaataMk 5 AaiNa payaa 117
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

2. GaataMk 2 AaiNa payaa 162

3. GaataMk 4 AaiNa payaa 213

4. GaataMk 4 AaiNa payaa 214

]da. ]da. ]da. ]da. ]da. 2.....18 Á Á Á Á Á     Sauw AaiNa imaEa krNaI AÜLKa.

1´ 42 2´ 4 3 18 3´ 2 4 98

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 42    hI Sauw krNaI Aaho.

2. 4 3 18  hI imaEa krNaI Aaho.

3. 2 4 98   hI imaEa krNaI Aaho.

 2.....10 GaataMkacao inayama   GaataMkacao inayama   GaataMkacao inayama   GaataMkacao inayama   GaataMkacao inayama  (Laws of Radicals)

GaataMkacao inayama KalaIlap`maaNao Aaho. ³isawta AnaavaSyak´

1. [ ]nn a   = a

2. n a  n b = n ab

3. n
n

n

b

a

b

a =

yaa izkaNaI a AaiNa  b yaa Qana pirmaoya saM#yaa AnaUna  n hI Qana pUNaa-Mk saM#yaa Aaho.(Integer)

]da. ]da. ]da. ]da. ]da. 2.....19 Á Á Á Á Á KalaIlapOkI kÜNa%yaa saM#yaa krNaIsaM#yaa AahotÆ to AÜLKa %yaasaazI GaataMkacyaa
inayamaaMcaa vaapr kra.

1´ 805 × 2´ 104152 ÷ 3´ 33 164 × 4´ 2732 ÷

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 20400805805 ==×=×

20 hI pirmaoya saM#yaa Aaho.

∴ 805 ×  hI krNaI saM#yaa naahI.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

2. 2 15  ÷ 4 10 =
1022

15

102

15

104

152

××
==

Ä 
40

15
= 

8

3
hI Apirmaoya saM#yaa Aaho.

∴2 15 ÷ 4

10

hI krNaI saM#yaa Aaho.

3. 3 4 ×

3 16

= 3 64 = 4 ⇒ hI krNaI saM#yaa naahI.

4.
27

32
2732 =÷ =

27

32
 hI Apirmaoya saM#yaa Aaho.

∴ 2732 ÷  hI krNaI saM#yaa Aaho.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....6

1. p`%yaok saM#yaocaa GaataMk AaiNa payaa saaMgaa.

1´ 4 64 2´ 6 343 3´ 119

2. KalaIlapOkI kÜNa%yaa saM#yaa krNaIsaM#yaa Aahot¸ to saaMgaa.

1´ 2´ 4 625 3´ 6 216

4´ 455 × 5´ 3 2 × 5

6

KalaIlapOkI Sauw krNaI va imaEa krNaI AÜLKa.

1´ 32 2´ 2 3 12 3´ 13 3 91 4´ 35

 2.....11 krNaIcao inayama   krNaIcao inayama   krNaIcao inayama   krNaIcao inayama   krNaIcao inayama  (Laws of surds)

sava- krNaI saM#yaa ApUNaa-Mk GaataMkacyaa sva$pat maaMDta yaotat %yaamauLo yaapUvaI- AByaasalaolao GaataMkacao sava-
inayama krNaIlaasauwa laagaU pDtat. AapNa yaa inayamaaMcaI ]jaLNaI k$ yaa.

1. n x  ⋅ n y  = n xy   ikMvaa ( )n
nn

xy
yx

111 =×

2. n

n

y

x
= n

y

x
  ikMvaa  

n

1

n
1

y

x
= n

1

y

x
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

3. m n x = mn x  = n m x   ikMvaa 
n

mmn
m

n xxx

1
11

1
1

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
==⎟

⎟

⎠

⎞

⎜
⎜

⎝

⎛

4. n

m
n m xx =  ikMvaa ( )nmx

1
= x n

m

5. mn pnn p xx =  ikMvaa ( ) m

p

mp xx =
1

            = ( )mnmmn

pn

xx
1

=

yaa izkaNaI x AaiNa  y yaa Qana pirmaoya saM#yaa AsaUna  m, n AaiNa  p ho Qana pUNaa-Mk  (integers) Aahot.

kahI ]dahrNaaMva$na ho inayama isaw k$.

1. 3 3  ( ) 33
3

1
3
1

3
1

3 832424838 ×===×=

2.
( )
( )

3
3

1

3

1

3

1

9

5

9

5

9

5 =⎟
⎠
⎞

⎜
⎝
⎛=

3. 732777777 3266
13

1

2
1

3
2
1

3 2 ====
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
== ×

4. ( ) 53 3315 915

9

5

3

5

1
35 3 444444

× ×=====

ASaa táhona o ho inayama krNaIlaahI laaga U pDtat ho isaw hÜto.ASaa táhona o ho inayama krNaIlaahI laaga U pDtat ho isaw hÜto.ASaa táhona o ho inayama krNaIlaahI laaga U pDtat ho isaw hÜto.ASaa táhona o ho inayama krNaIlaahI laaga U pDtat ho isaw hÜto.ASaa táhona o ho inayama krNaIlaahI laaga U pDtat ho isaw hÜto.

mah<vaacao krNaIcyaa Gaatalaa ³AMSa va Cod´ ekaca Qana saM#yaonao gauNalao Asata krNaIcaa GaataMk  (order)

badlata yaoto.

]da. 66 23 422 ==

AaiNa 88 24 933 ==

 2.....12 sa$p krNaI   sa$p krNaI   sa$p krNaI   sa$p krNaI   sa$p krNaI  (Similar or Like Surds)

krNaI saM#yaaMcaa sahgauNak ivacaarat na Gaota¸ jaovha dÜna krNaI saM#yaaMnaa saMixaPt $p idlao Asata
samaana Apirmaoya saM#yaa imaLto̧  tovha %yaa dÜna krNaI saM#yaaMnaa sa$p krNaI Asao mhNatat.

]da. 3 5   AaiNa 7 5   yaa sa$p krNaI Aaho.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

75 3  AaiNa 12 = 2

75  AaiNa 12   yaa saM#yaa 5 3  AaiNa 2 3  yaa sva$pat maaMDta yaotat. mhNaUna %yaa sa$p krNaI
Aahot.

 2.....13 krNaIcao saÜpo $p   krNaIcao saÜpo $p   krNaIcao saÜpo $p   krNaIcao saÜpo $p   krNaIcao saÜpo $p  (Simplest (lowest) Form of a surd)

jar eKadI krNaI

A´ Sa@ya itt@yaa kmaI GaataMkacyaa sva$pat Asalyaasa

ba´ krNaI icanhat ApUNaa-MkaiSavaaya saM#yaa Asalyaasa

k´ an sva$pacaa jyaat  a ha Qana pUNaa-Mk AahoÂ eKada Avayava krNaI icanhat nasalyaasa.

tI krNaI saÜPyaa sva$pat Aaho̧  Asao mhNatat.

]da. 33
3

3
333 12

6

5

6

125

216

12125

1218

12125

18

125 =×=×=
×
×=

Aata kahI ]dahrNao pahU yaa.

]da. ]da. ]da. ]da. ]da. 2.....20 Á  Á  Á  Á  Á krNaIMnaa saÜpo $p do}na %yaa Sauw sva$pat maaMDa.

1´ 2 7 2´ 4 4 7 3´ 32
4

3

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 28747272 2 =×=×=        krNaIcao Sauw $p

2. 444 44 179272567474 =×=×=  krNaIcao Sauw $p

3. 18
16

9
3232

4

3 =×=               krNaIcao Sauw $p

]da. ]da. ]da. ]da. ]da. 2.....21 : Sauw sva$patIla krNaI imaEa sva$pat maaMDa.

1´ 128 2´ 6 320 3´ 3 250

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 28264128 =×=    imaEa krNaI
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

2. 66 666 52525222222320 =×=××××××=    imaEa krNaI

3. 333 252555250 =×××=  imaEa krNaI

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....7

1. KalaIla jaÜD\yaaMpOkI kÜNa%yaa krNaI sa$p Aahot to saaMgaa.

1´ 32,8 2´ 5 3 , 6 18 3´ 125,20

2. Sauw sva$pat maaMDa.

1´ 7 3 2´ 3 3 16 3´ 24
8

5

3. imaEa sva$pat maaMDa.

1´ 3 250 2´ 3 243 3´ 4 512

 2.....14 krNaI MvarIla caar ma UlaBa Ut gaiNatI p`iËyaa krNaI MvarIla caar ma UlaBa Ut gaiNatI p`iËyaa krNaI MvarIla caar ma UlaBa Ut gaiNatI p`iËyaa krNaI MvarIla caar ma UlaBa Ut gaiNatI p`iËyaa krNaI MvarIla caar ma UlaBa Ut gaiNatI p`iËyaa

2.....14.....1 : krNaIMcaI baorIja AaiNa vajaabaakI

pirmaoya saM#yaaMcyaa baorIja vajaabaakIp`maaNaoca krNaIsaM#yaaMcaI baorIja vajaabaakI krta yaoto.

]da. Á]da. Á]da. Á]da. Á]da. Á

5 3  + 17 3  Ä ³5 † 17´ 3  Ä 22 3

AaiNa 12 5 -  7 5   Ä ³12 -  7´ 5   Ä 5 5

krNaIMcaI baorIja AaiNa vajaabaakI krtanaa p`qama krNaI sa$p k$na Gyaavyaat AaiNa naMtr baorIja vajaabaakI
kravaI.

]da.

1. 50 + 288

Ä 21212255 ××+××

Ä 5 2 +12 2

Ä 2 (5+12)

Ä 17 2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

2. 98 - 18

Ä 233277 ××−××

Ä 7 2 - 3 2

Ä 2 (7-3)

Ä 4 2

]da. ]da. ]da. ]da. ]da. 2.....22 : saÜpo $p Va.

1´ 4 6 + 2 54 2´ 45 6 - 3 216

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 4 6 + 2 54

Ä 4 6 + 6332 ××

Ä 4 6 + 2× 3 6

Ä 4 6 +6 6

Ä 6 ( )64 +

Ä 10 6

2.. 45 6  - 3 216

Ä 45 6 - 3 666 ××

Ä 45 6 - 3× 6 6

Ä 45 6 - 18 6

Ä 27 6

]da. ]da. ]da. ]da. ]da. 2.....23 Á Á Á Á Á daKvaa. ³isaw kra´

24 45 -16 20 + 245 -47 5 =0

]kla Á]kla Á]kla Á]kla Á]kla Á 24 45 -16 20 + 245 -47 5 =0
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

53324 ×× - 52216 ×× + 577 ×× -47 5 Ä 0

24×3 5 - 547575216 −+×  Ä 0

54757532572 −+−  Ä 0

5 (72 – 32 + 7 - 47) Ä 0

5  (0) Ä 0

0 = 0

]da. ]da. ]da. ]da. ]da. 2.....24 Á Á Á Á Á saÜpo $p Va..

2 4333 32543128816000 +−+

]kla Á]kla Á]kla Á]kla Á]kla Á 2 4333 32543128816000 +−+

2 3 16000   Ä2 3 28101010 ××××

Ä2×10×2 3 2

Ä 40 3 2 ..........(I)

3 1288    = 8 3 2444 ×××

=  8×4 3 2

 =  32 3 2 ..........(II)

3 543   =  3 3 2333 ×××

=  3×3 3 2

=   9 3 2 ..........(III)

4 32

Ä 4 22222 ××××

=  2  4 2 ..........(IV)

I, II, III, IV yaa ikMmatI Gao}na idlaolaa raSaI
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

Ä 40 3 2 + 32 3 2 9 3 2 +2 4 2

Ä 3 2 (40 +32 –9) + 2 4 2

Ä 63 3 2 + 2 4 2

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....8

KalaIla ]dahrNaaMnaa saÜpo $p Va.

1. 112175 +

2. 12820032 ++

3. 3 18450 +

4. 75108 −

5. 333 388124 −+

6. 333 1284162546 +−

7. 12 458503147620618 ++−+

2.....14.....2 krNaI Mcaa ga uNaakar AaiNa Baagaakar krNaI Mcaa ga uNaakar AaiNa Baagaakar krNaI Mcaa ga uNaakar AaiNa Baagaakar krNaI Mcaa ga uNaakar AaiNa Baagaakar krNaI Mcaa ga uNaakar AaiNa Baagaakar

samaana kÜTI Asalaolyaa krNaIsaM#yaaMcaa gauNaakar ikMvaa Baagaakar krta yaotÜ. krNaIcaa GaataMk AaiNa
krNaIsaM#yaocaa GaataMk yaaMnaa ekaca Qana pirmaoya saM#yaonao gauNaUna krNaIMcaI kÜTI samaana krta yaoto̧  ho AapNaasa
maaihtI Aahoca. gauNaakar ikMvaa Baagaakar krNyaapUvaI- AapNa krNaIcaI kÜTI samaana k$na Gao}.

Aata AapNa kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....25

1. gauNaakar kra. 5 3 16  AaiNa  11 3 40

2. Baagaakar kra.15 3 13 ÷ 6 6 5

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 5 3 16  × 11 3 40

Ä5 × 11 × 33 52222222 ×××××××
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

Ä 55 × 2 33 522 ×

Ä 55 ×2 × 2× 33 52 ×

Ä 220 × 3 10

Ä 220 3 10

2. 15 3 13  ÷ 6 6 5

      Ä 6
6

6

6

23 2

6

3

5

169

2

5

5

169

2

5

5

13

2

5

56

1315 =×=×=
×

]da. ]da. ]da. ]da. ]da. 2.....26 Á Á Á Á Á sarL $p Va AaiNa ]<ar AitsaMixaPt $pat maaMDa.

72232502 ××

]kla Á]kla Á]kla Á]kla Á]kla Á 72232502 ××

502 2102522552 =×=××=

242222222232 =×=××××=

2122622662722 =×=××=

∴ idlaolaa raSaI Ä

Ä 21224210 ××

Ä 480 2

  2.....15 : krNaIMcaI tulanaa krNaIMcaI tulanaa krNaIMcaI tulanaa krNaIMcaI tulanaa krNaIMcaI tulanaa

dÜna krNaIMcaI tulanaa krNyaasaazI krNaIMcaI kÜTI samaana krNao AavaSyak Aaho. naMtr krNaIsqa saM#yaa
AaiNa sahgauNak yaaMcaI tulanaa krta yaoto.

Aata AapNa kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....27 Á Á Á Á Á
4

1  AaiNa 3

3

1
 yaapOkI maÜzI saM#yaa kÜNatIÆ

]kla Á]kla Á]kla Á]kla Á]kla Á 66

3

64

1

4

1

4

1 =⎟
⎠
⎞

⎜
⎝
⎛=
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

=⎟
⎠
⎞

⎜
⎝
⎛= 6

2

3

3

1

3

1
 6

9

1

9

1
 > 

64

1
⇒ 6

9

1
> 6

64

1
⇒ 3

3

1
>

4

1

]da. ]da. ]da. ]da. ]da. 2.....28 Á Á Á Á Á caZ%yaa Ëmaanao maaMDa 3,23  AaiNa 6 5

]kla Á]kla Á]kla Á]kla Á]kla Á 3,23  AaiNa 6 5

3¸ 2 AaiNa 6 yaaMcaa lasaaiva 6 Aaho.

∴ 3 2  = 632 2 42 =×

623 3 2733 == ×

=6 5  6 5

caZta Ëma 6 4 < 6 5 < 6 27

⇒ 3 2 < 6 5 < 3

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....9

1. 3 32   AaiNa   5 3 4  yaaMcaa gauNaakar kra.

2. 3    AaiNa    3 5      yaaMcaa gauNaakar kra.

3. 3 135  laa      3 5    nao Baagaa.

4. 2 24  laa     3 320  nao Baagaa.

5. 54  AaiNa 3 4  yaamaQaIla maÜzI saM#yaa kÜNatIÆ

6. 5 10  AaiNa 94 yaamaQaIla lahana saM#yaa kÜNatIÆ

7. caZ%yaa Ëmaanao maaMDa. 363 4,3,2

8. ]tr%yaa Ëmaanao maaMDa

               343 4,3,2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

 2.....16 krNaIcao pirmaoyaIkrNa  krNaIcao pirmaoyaIkrNa  krNaIcao pirmaoyaIkrNa  krNaIcao pirmaoyaIkrNa  krNaIcao pirmaoyaIkrNa (Rationalisation of surds)

KalaIla ]dahrNao pha.

1. 4 2

1
×4 2

1  Ä 4

2. 5 11

7
×5 11

4  Ä 5

3. 7 4

1
×5 4

3   Ä 7

varIla tInahI gauNaakaraMmaQyao AapNaasa dÜna krNaIMcaa gauNaakar kolaa Asata pirmaoya saM#yaa imaLto.

yaa izkaNaI p`%yaok krNaIlaa dusaáyaa krNaIcaa pirmaoyaIkrNa gauNak  (rationaling factor) Asao mhNatat.

1. 3  caa pirmaoyaIkrNa gauNak 3   haca Aaho.

2. 11 45 caa pirmaoyakrNa gauNak 11 75 ha Aaho tr 11 75  caa pirmaoyaIkrNa gauNak 11 45  ha Aaho.

3. 4 7  caa pirmaoyaIkrNa gauNak 4 37  ha Aaho̧  tr 4 37  caa pirmaoyaIkrNa gauNak 4 7  ha Aaho.

krNaIMcao pirmaoya saM#yaot ÉpaMtr krNyaacyaa p`iËyaolaa krNaIMcao pirmaoyaIkrNa Asao mhNatat. AaiNa jyaa dÜna
krNaIMmauLo pirmaoya saM#yaa imaLto %yaa dÜna saM#yaaMnaa prspraMcao pirmaoyaIkrNa gauNak Asao mhNatat.

]da. x  caa pirmaoyaIkrNa gauNak x  Aaho.

23 + caa pirmaoyaIkrNa gauNak 23 −  Aaho.

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á

1. yx −  AaiNa yx +  yaaMnaa Anaubaw krNaI  (conjugate surd) Asao mhNatat. %yaaMcaI baorIja
AaiNa gauNaakar naohmaIca pirmaoya saM#yaa Asato.

2. sava-saaQaarNapNao Apirmaoya krNaIMcyaa Codacao pirmaoyaIkrNa kolao jaato.

Aata AapNa kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 2.....29 Á Á Á Á Á 18  AaiNa 12  cao pirmaoyaIkrNa gauNak kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á 2323318 =××=

∴ pirmaoyaIkrNa gauNak Ä 2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

3232212 =××=

∴ pirmaoyaIkrNa gauNak Ä 3

]da. ]da. ]da. ]da. ]da. 2.....30 Á Á Á Á Á 
52

52

−
+

maQaIla Codacao pirmaoyaIkrNa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á
( )

52

52

52

52

52

52

52

52
2

−
+=⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛

+
+

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

−
+=

−
+

( )
3

1027

3

52
2

+−=
−
+=

10
3

2

3

7 −−=

]da. ]da. ]da. ]da. ]da. 2.....31 Á Á Á Á Á 
534

534

−
+

 maQaIla Codacao pirmaoyaIkrNa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á
534

534

−
+

=
( )( )
( )( )

( )
( )5916

534

534534

534534
2

×−
+=

+−
++

= 
( )

4516

5244516

4516

534
2

−
++=

−
+

= 5
29

24

29

61 −−

]da. ]da. ]da. ]da. ]da. 2.....32 Á Á Á Á Á 
123

1

+−  cyaa Codacao pirmaoyaIkrNa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á
123

1

+−

Ä
( )

( )[ ] ( )[ ]123123

123

−−+−
+−

Ä ( ) 123

123
2

−−

−−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

Ä ( ) 12623

123

−+−
−−

Ä 
624

123

−
−−

Ä 
( )
( )624

624

624

123

+
+×

−
−−

Ä ( ) ( )6416

6212218242434

×−
−−+−−

Ä
2416

6234229242434

−
−×−×+−−

Ä
2416

62342642434

−
−−+−−

Ä
8

62422

8

6242624

−
−−=

−
−−+−

Ä 
4

)622(

8

)622(2

−
−−=

−
−−

Ä
4

622 −−

4

262 −+−=

]da. ]da. ]da. ]da. ]da. 2.....33 Á Á Á Á Á jar 
23

223

−
+

 = a + b 2 ¸ tr a AaiNa  b cyaa ikMmatI kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á
29

2949

23

23

23

223

23

223

−
++=

+
+×

−
+=

−
+

Ä 2
7

9

7

13

7

2913 +=+

Ä 2
7

9

7

13 +  = a + b 2

⇒ a = 
7

13
, b = 

7

9
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 2.....10

1. puZIla p`%yaokacaa pirmaoyaIkrNa gauNak kaZa.

1´ 3 49 2´ 2 + 1 3´ 33 23 2 xyyx ++

2. Codacao pirmaoyaIkrNa k$na sarL $p Va.

1´ 
5

12
2´ 

17

32
3) 

511

511

+
−

4) 
13

13

−
+

3. sarL $p Va. 
32

32

32

32

+
−+

−
+

4. Codacao pirmaoyaIkrNa kra. 
123

1

−−

5. jar¸ a = 3 + 2 2  tr¸ a + 
a

1  caI ikMmat kaZa.

6. jar 
752

752

−
+

 Ä x + 7  y tr  x AaiNa  y caI ikMmat kaZa.

����� a × a × a × ........ m vaoLa Ä am ho GaataMk$p Aaho. yaamaQyao  a ha payaa AaiNa  m ha GaataMk
Aaho.

����� GaataMkacao inayama

1´ am × an = am+n 2´ am ÷ an = am-n 3´  (ab)m = am bm 4´ m

mm

b

a
b
a =⎟
⎠
⎞

⎜
⎝
⎛

5´  (am) n = amn 6´ a0 = 1 7´ a–m = ma

1

����� q paa q
p

=

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

����� n x  yaa Apirmaoya saM#yaosa krNaI Asao mhNatat. yaa izkaNaI  x hI pirmaoya saM#yaa Asato.

����� n x  yaamaQyao n laa GaataMk AaiNa  x laa krNaIsqa saM#yaa Asao mhNatat.

����� jyaa krNaImaQyao 1 yaa pirmaoya saM#yaoKorIja kÜNatIhI pirmaoya saM#yaa gauNak va dusara gauNak Apirmaoya
saM#yaa AsatÜ ASaa krNaIsa imaEa krNaI Asao mhNatat.

����� krNaIcaI kÜTI mhNajao krNaIcao maUL dSa-ivaNaarI saM#yaa hÜya.

����� n x  maQyao krNaIcaI kÜTI n Aaho.

����� krNaIcao inayama  (a > 0, b > 0)

1´ [ ]nn a  = a 2´ nnn abba =× 3´ n
n

n

b

a

b

a =

����� krNaI - gaiNatI iËyaa

1´ n
1

n
1

n
1

)xy(yx =×

2´ 
n

1

m

1

m
1

mn
1

n
1

xxx ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
==⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛

3´ 
n

1

y

x

y

x

n
1

n
1

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

4´ n
m

n
1

x)x( m =

5´ mn anm a xx =  ikMvaa mn
1

mn
an

m
a

m
1

)x(xx)x( ana ===

����� jyaa krNaIMcaa Apirmaoya gauNak samaana AsatÜ¸ ASaa krNaIMnaa sa$p krNaI Asao mhNatat.

����� sa$p krNaIMcaI baorIja ikMvaa vajaabaakI hÜ} Sakto.

����� krNaIcaa GaataMk AaiNa krNaIMsqa saM#yaa yaaMnaa ekaca pirmaoya saM#yaonao gauNaUna krNaIcaI kÜTI
badlata yaoto.

����� saar#yaa kÜTIcyaa krNaIMvar gauNaakar ikMvaa Baagaakar yaa iËyaa krta yaotat.

����� krNaIMcaI tulanaa krNyaasaazI sava- krNaIMcaI kÜTI samaana kravaI. naMtr krNaIsqa saM#yaa va
sahgauNak ivacaarat Gao}na %yaaMcaI tulanaa kravaI.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

����� dÜna krNaIMcaa gauNaakar k$na pirmaoya saM#yaa imaLalaI¸ tr p`%yaok krNaIlaa dusaáyaa krNaIcaa
pirmaoyaIkrNa gauNak Asao mhNatat.

����� x + y  caa x – y  ha pirmaoyaIkrNa gauNak Aaho̧  tr x – y  caa x + y  ha pirmaoyaIkrNa
gauNak Aaho.

1. GaataMikt sva$pat ilaha.

1´ 5 × 3 × 5 × 3 × 7 × 7 × 7 × 9 × 9

2´ ⎟
⎠
⎞

⎜
⎝
⎛ −×⎟

⎠
⎞

⎜
⎝
⎛ −×⎟

⎠
⎞

⎜
⎝
⎛ −×⎟

⎠
⎞

⎜
⎝
⎛ −

9

7

9

7

9

7

9

7

2. sarL $p Va.

1´ 
323

7

3

5

7

6

5
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛−

3. sarL $p do}na Aalaolao ]<ar GaataMk $pat ilaha.

1´ ³10´2 × ³6´2 × ³5´2

2´ 
2020

19

37

19

37
⎟
⎠
⎞

⎜
⎝
⎛−÷⎟

⎠
⎞

⎜
⎝
⎛−

3´ 
53

13

3

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

4. sarL $p Va.

1´ 3° † 7° † 37° – 3 2´ ³7° † 3°´ ( )00 37 −

5. sarL $p Va.

1´ ³32´12 ÷ ³32´- 6 2´ ³111´6 × ³111´- 5

3´ 
53

9

2

9

2
⎟
⎠
⎞

⎜
⎝
⎛−×⎟

⎠
⎞

⎜
⎝
⎛−

−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

6.
x113

7

3

7

3

7

3
⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛ −

 tr x caI ikMmat kaZa.

7.
1x292

13

3

13

3

13

3 +−−
⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛  tr  x caI ikMmat kaZa.

8. puZIla saM#yaaMcao maUL gauNak maaMDa AaiNa p`%yaok saM#yaocao ]<ar GaataMkat ilaha.

1´ 6480000 2´ 172872 3´ 11863800

9. saayarsa ha tara pRqvaIpasaUna 8.1 × 1013 ikmaI AMtravar Aaho. p`kaSaacaa vaoga 3 × 105 ikmaI
p`itsaokMd Aaho. tr taáyaava$na inaGaalaolaa p`kaSa pRqvaIvar pÜhÜcaNyaasaazI iktI kalaavaiQa
laagaola¸ to kaZa.

10. KalaIlapOkI kÜNa%yaa saM#yaa krNaIsaM#yaa Aahot¸ to saaMgaa.

1´ 28936 2´ 9 729 3´ 3 15 + 4´ 4 3125

11. Sauw krNaI $pat ilaha.

1´ 33 2´ 3 45 3´ 4 3125

12. sarL $p do}na ]<ar AitsaMixaPt $pat ilaha.

1´ 4 405 2´ 5 320 3´ 3 128

13. sa$p krNaIMcyaa jaÜD\yaa AÜLKa.

1´ 343,112 2´ 33 253125,625 × 3´ 250,2166

14. saÜpo $p Va.

1´ 36
3

1

2

5
484 +−

2´ 1752863 −+

3´ 501288 −+

15. kÜNatI saM#yaa maÜzI AahoÆ

1´ 2  ikMvaa 3 3 2´ 3 6  ikMvaa 4 8
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

16. ]tr%yaa Ëmaanao maaMDa.

1´ 43 5,4,3 2´ 3 4,3,2

17. caZ%yaa Ëmaanao maaMDa.

63 320,12,16

18. Codacao pirmaoyaIkrNa k$na sarL $p Va.

1´ 76

3

− 2´ 37

12

− 3´ 
25

25

+
−

19. Codacao pirmaoyaIkrNa k$na sarL $p Va.

1´ 
321

1

−+ 2´ 
1257

1

−+

20. jar¸ 
347

325

+
+

 Ä a + b 3  tr a AaiNa  b cyaa ikMmatI kaZa. a AaiNa  b yaa pirmaoya saM#yaa

Aahot.

21. jar x = 7 + 4 3  tr x + 
x

1  caI ikMmat kaZa.

2.....1

1. 1´ ( )47− 2´ 
10

4

3
⎟
⎠
⎞

⎜
⎝
⎛

3´ 
20

7

5
⎟
⎠
⎞

⎜
⎝
⎛ −

2. payaa GaataMk

1´ – 3   5

2´  7   4

3´
11

2−   8

3. 1´ 
2401

81
2´ 

6561

16
3´ 

64

27−

p`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<aro
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

4. 1´ 
7

3
2´ 

324

625

5. 1´ 
5

3

1
⎟
⎠
⎞

⎜
⎝
⎛

2´ 
4

7

1
⎟
⎠
⎞

⎜
⎝
⎛− 3´ 

4

3

5
⎟
⎠
⎞

⎜
⎝
⎛−

2.....2

1. 1´ 31 × 111 × 131 2´ 23 × 34 3´ 23 × 33 × 71

2. 1´ 36 2´ 29 3´ 25 × 34

4´ 12

3

2

11
5´ 5

3

2

)7(−

2.....3

1. 1´ ³7´5 2´ 
5

4

3
⎟
⎠
⎞

⎜
⎝
⎛

3´ 
6

8

7
⎟
⎠
⎞

⎜
⎝
⎛−

2. 1´  ³ -7´2 2´ 
6

4

3
⎟
⎠
⎞

⎜
⎝
⎛

3´ 
15

8

7
⎟
⎠
⎞

⎜
⎝
⎛−

3. 1´ 218 2´ 
6

4

3
⎟
⎠
⎞

⎜
⎝
⎛

3´ 
15

9

5
⎟
⎠
⎞

⎜
⎝
⎛−

4´ 
5

3

11
⎟
⎠
⎞

⎜
⎝
⎛

5´ 
3

11

7
⎟
⎠
⎞

⎜
⎝
⎛−

4. sa%ya - 1´¸ 2´¸ 7´

Asa%ya - 3´¸ 4´¸ 5´¸ 6´

2.....4

1.
9

49

2. 1´ 
4

3

7
⎟
⎠
⎞

⎜
⎝
⎛

2´ 122 3´ 
12

3

13
⎟
⎠
⎞

⎜
⎝
⎛
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

3. 1´ 
4

3

7 −
⎟
⎠
⎞

⎜
⎝
⎛

2´ 
10

7

1 −
⎟
⎠
⎞

⎜
⎝
⎛

3´ 
10

3

4 −
⎟
⎠
⎞

⎜
⎝
⎛−

4. 1´ 
16

81
2´ 

3

2− 3´ 
125

343−

5. sa%ya - 2´¸ 3´¸ 4´

2.....5

1. 1´ 8 2´ 
9

25

2. 1´ 1 2´ 
8

7
3´ 

16

13

2.....6

1. 1´ 4¸64 2´ 6¸343 3´ 2¸ 119

2. 3´¸  4´

3. Sauw krNaI - 1´¸ 4´

imaEa krNaI - 2´¸  3´

2.....7

1. 1´¸ 3´

2. 1´ 147 2´ 3 432 3´ 875

3. 1´ 3 25 2´ 3 93 3´ 4 24

2.....8

1´  79 2´ 222 3´ 227 4´ 3

5´ 33− 6´ 3 230 7´ 342536251 −+

2.....9

1´ 3 220 2´ 3 53 3´ 3 4´ 6
25

216

5´ 3 4 6´ 4 9 7´ 336 4,2,3 8´ 343 2,3,4
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

2.....10

1. 1´ 3 7 2´ 2  – 1 3´ 33 yx −

2. 1´ 5
5

12
2´ 

17

512
3´ 

3

55

3

8 − 4´ 32 +

3. 14

4. ]262[
4

1 ++−

5. 6

7.
171

720

171

179 −−

1. 1´ 52 × 32 × 73 × 92 2´ 
4

9

7
⎟
⎠
⎞

⎜
⎝
⎛−

2. 1´ 
56

5− 2´ 
105

1

3. 1´ 24 × 32 × 54 2´ 1 3´ 
15

13

3
⎟
⎠
⎞

⎜
⎝
⎛

4. 1´ SaUnya 2´ SaUnya

5. 1´ ³32´18 2´ 111 3´ 
2

9

2
⎟
⎠
⎞

⎜
⎝
⎛

6. x Ä 8

7. x Ä – 6

8. 27 × 34 × 54

9. 33 × 107 saokMd

10. 2´¸ 3´¸ 4´
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala Is a M#ya ap `N a ala I

g a i N atg a i N atg a i N atg a i N atg a i N at

11. 1´ 2 27 2´ 3 500 3´ 5 6250

12. 1´ 4 53 2´ 5 102 3´ 3 24

13. 1´ 2´

14. 1´ 3
6

127
2´ SaUnya 3´ 25

15. 1´ 3 3 2´ 3 6

16. 1´ 43 5,4,3 2´ 2,4,3 3

17. 12,320,16 63

18. 1´ )76(3 +− 2´ )37(3 + 3) 9 – 4 5

19. 1´ 
4

622 ++
2´ 

70

10527557 ++

20. a = 11, b = – 6

21. 14

� � �� � �� � �� � �� � �
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

3

baOijak raSaI AaiNa bahupdIbaOijak raSaI AaiNa bahupdIbaOijak raSaI AaiNa bahupdIbaOijak raSaI AaiNa bahupdIbaOijak raSaI AaiNa bahupdI

Aatapya-Mt AapNa naOsaiga-k saM#yaa¸ pUNa- saM#yaa¸ ApUNaa-Mk saM#yaa AaiNa %yaaMcyaa saahayyaanao baorIja¸ vajaabaakI¸
gauNaakar Baagaakar yaa maUlaBaUt AMkgaiNatIya p`iËyaaMcaa AByaasa kolaa Aaho. yaa pazat AapNa baIjagaiNatIya
saM#yaaMcaa AByaasa krNaar AahÜt. baIjagaiNatatIla cala raSaI¸ isqar raSaI baOijak raSaI¸ ivaSaoYa p`karcaI
baOijak raSaI mhNajao bahupdI va %yaaMcyaa saahayyaanao baorIja¸ vajaabaakI¸ gauNaakar¸ Baagaakar yaa maUlaBaUt
p`iËyaaMcaa AByaasa krNaar AahÜt.

 ]_oSa Á ]_oSa Á ]_oSa Á ]_oSa Á ]_oSa Á

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla baabaIMcao &ana hÜšla.

����� raSaIMmaQaIla cala AaiNa isqar pdo AÜLKta yaotIla.

����� baOijak raSaI va %yaamaQaIla pdo AÜLKta yaotIla.

����� bahupdI mhNajao ivaSaoYa p`karcaI baOijak raSaI hÜya ho samajaUna yaošla va tI AÜLKta yaošla.

����� ek cala AaiNa dÜna cala AsaNaaáyaa bahupdIMcaI ]dahrNao dota yaotIla.

����� bahupdImaQaIla sa$ppdo va iBanna $p pdo AÜLKta yaotIla.

����� bahupdIcaI kaoTI AÜLKta yaošla.

����� bahupdImaQaIla cala raSaIMcaI ikMmat idlaI Asata bahupdIcaI ikMmat kaZta yaošla. bahupdIcaI SaUnya
ikMmat kaZta yaošla.

����� bahupdIMvar baorIja¸ vajaabaakI¸ gauNaakar¸ Baagaakar yaa iËyaa krta yaotIla.

 Apoixat pUva -&ana Apoixat pUva -&ana Apoixat pUva -&ana Apoixat pUva -&ana Apoixat pUva -&ana

����� saM#yaa AaiNa %yaavarIla caar maUlaBaUt p`iËyaa

����� p`aqaimak patLIvarIla gaiNatIya saMbaÜQa
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

 3.....1 baIjagaiNatacaI AÜLK baIjagaiNatacaI AÜLK baIjagaiNatacaI AÜLK baIjagaiNatacaI AÜLK baIjagaiNatacaI AÜLK

0¸ 1¸ 2¸ 3 ...... 
2

1 ¸ 
4

3  ....... 2  ...... yaa saM#yaaMcaI AaiNa baorIja ³†´¸

vajaabaakI ³–´¸ gauNaakar ³×´¸ Baagaakar ³÷´ yaa gaiNatI p`iËyaaMcaI AapNaasa maaihtI Aahoca. gaiNatat
vaaprlaolyaa AxaraMnaa ‘Axar saM#yaa’ Asao mhNatat. saM#yaa dSa-ivaNyaasaazI AxaraMcaa vaapr krtat.

samajaa eka pustkacaI ikMmat   20 Aaho. AMkgaiNatat AapNa eka pustkacaI ikMmat   = 20 Asao
maaMDtÜ.

baIjagaiNatamaQyao AapNa eka pustkacaI ikMmat  ‘. x Aaho Asao maaMDtÜ¸ yaa izkaNaI  x Axar saM#yaa dSa-
ivato.

%yaacap`maaNao̧  a, b, c, x, y, z hI Axaro Kucyaa-̧  Tobalao̧  maakDo̧  ku~I¸ gaayaI¸ JaaDo yaaMcaI saM#yaa dSa-ivatat.

eka caÝrsaacaI baajaU 3 saoM maI Aaho.

∴ caÝrsaacaI pirimatI 4 × 3 Ä 12 ekk yaošla.

baIjagaiNatamaQyao AapNa hoca mhNaNao puZIlap`maaNao dSa-ivatÜ.

p Ä 4s

yaa izkaNaI  p ho Axar pirimatIcaI saM#yaa dSa-ivato. tr  s ho Axar caÝrsaacaI baajaU dSa-ivato.

AMkgaiNatIya BaaYaa AaiNa baIjagaiNatIya BaaYaa yaaMcaI tulanaa kolaI Asata baIjagaiNatIya BaaYaa hI¸

1) AMkgaiNatIya BaaYaopoxaa jaast AcaUk  (precise) Asato.

2) AMkgaiNatIya BaaYaopoxaa jaast sava-samaavaoSak Asato.

3) samajaNyaasa saÜpI AaiNa p`SnaaMcaI ]<aro SaÜQaNyaasa jaast saulaBa Asato.

KalaIla tulanaa%mak ]dahrNaamauLo varIla mau_o jaast spYT hÜtIla.

sav a - s a a m a a ny a iv aQ a a n as av a - s a a m a a ny a iv aQ a a n as av a - s a a m a a ny a iv aQ a a n as av a - s a a m a a ny a iv aQ a a n as av a - s a a m a a ny a iv aQ a a n a b a Ij ag a iN atIy a iv aQ a a n ab a Ij ag a iN atIy a iv aQ a a n ab a Ij ag a iN atIy a iv aQ a a n ab a Ij ag a iN atIy a iv aQ a a n ab a Ij ag a iN atIy a iv aQ a a n a

1 eka saM#yaomaQyao 5 imaLivalao Asata ]<ar 8 yaoto. a † 3 Ä 8
2 eka saM#yaocaI duPpT 12 yaoto. x †x Ä 12∴ 2x Ä 12

Asao maaMDtat.
3 AMtr Ä vaoga × vaoL d Ä s × t∴ d Ä st

Asao maaMDtat
4 eka saM#yaocaa vaga- k$na ]<arat 5 imaLivalao Asata b × b † 5 Ä 9 ∴ b2 † 5 Ä 9

9 hI saM#yaa yaoto. Asao maaMDtat
5 dÜna Ëmaavar saM#yaaMcaa gauNaakar 30 yaotÜ. y × (y +1) Ä 30 (y Ä naOsaiga-k

saM#yaa)∴ y ³y † 1´ Ä 30 Asao maaMDtat)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

AMkgaiNatatIla AakD\yaaMeovajaI baIjagaiNatamaQyao AxaraMcaa vaapr kolaa jaatÜ. AMkgaiNatamaQyao AaiNa
baIjagaNaitamaQyao baorIja ³†´¸ vajaabaakI ³–´¸ gauNaakar ³×´ AaiNa Baagaakar ³÷´ yaa icanhaMcaa Aqa-
saarKaca Aaho. baIjagaiNatamaQyao baáyaaca vaoLa gauNaakaracao icanh ilahIt naahIt.

]da. 5 × a hI raSaI  ‘5a’ AaiNa  a × b hI raSaI  ‘ab’ ASaI ilaihtat.

 3.....2 cala raSaI AaiNa isqar raSaI   cala raSaI AaiNa isqar raSaI   cala raSaI AaiNa isqar raSaI   cala raSaI AaiNa isqar raSaI   cala raSaI AaiNa isqar raSaI  (Variables and (onstants)

[. sa. 2001 saalacao jaanaovaarI¸ foba`uvaarI¸ maaca- ...... iDsaoMbar ho maihnao ivacaarat Gyaa. AapNa
2001 vaYa-  a yaa Axaranao daKvaU AaiNa maihnaa  x yaa Axaranao dSa-vaU. yaa pirisqatIt  a ³[. 2001´ hI
isqar raSaI Aaho. yaa]laT x mhNajao jaanaovaarI¸ fobaùvaarI¸ maaca- ....... iDsaoMbar yaapOkI kÜNatahI
maihnaa yao} SaktÜ. x badlat AsalyaamauLo  x hI cala raSaI Aaho.

%yaacap`maaNao AapNa jaovha [ya<aa 10 vaIcaa vaga- b yaa Axaranao dSa-ivatÜ AaiNa %yaa vagaa-tIla ivaVaqaI-  y yaa
Axaranao dSa-ivatÜ¸ tovha  b ³[ya<aa 10 vaI´ hI isqar raSaI AaiNa  y ³ivaVaqaI-́  hI cala raSaI Asato̧  karNa
y mhNajao vagaa-tIla kÜNatahI ivaVaqaI- AsaU SaktÜ.

Aata puZIla pirisqatIcaa ivacaar kra. ek ivaVaqaI- vasaitgaRhat raht Aaho AaiNa %yaacyaa KÜlaIlaa
drmaha    1000 BaaDo Aaho. jaovaNaacaa eka idvasaacaa Kca-   100 Aaho. tÜ ijatko idvasa jaovatÜ itt@yaa
idvasaacao pOsao doNao Apoixat Aaho.

yaa pirisqatIt KÜlaIcao BaaDo hI isqar raSaI va jaovaNa GaoNaaáyaa idvasaaMcaI saM#yaa hI cala raSaI Aaho.

Aata saM#yaaMcyaa baabatIt ivacaar kra.

4¸  -14¸ 2 ¸ 
2

3  ¸ 
15

4−  ¸ 3x¸ y
8

21
 ¸ Z2

yaapOkI 4¸  -14¸ 2  ¸
2

3  ¸ 
15

4−  yaa vaastva saM#yaa Aahot¸ ho AapNaasa maaihtI Aahoca karNa p`%yaok

saM#yaolaa ek ivaiSaYT ikMmat Aaho.

3x, y
8

21
 AaiNa 2  z yaamaQyao  xy AaiNa  z yaa Avya> saM#yaa Aahot. %yaamauLo yaa saM#yaaMnaa 4,,,,,,, 14

yaasaarKI ivaiSaYT ikMmat naahI. %yaaMcaI ikMmat  x, y AaiNa  z var AvalaMbaUna Asato. mhNaUna  x, y AaiNa  z
yaaMnaa cala raSaI Asao mhNatat.

kÜNatohI Axar ho calaraSaI AsaUna %yaacaI ikMmat vaogavaogaLI AsaU Sakto. yaa]laT AMk hI isqar raSaI AsaUna
%yaacaI ikMmat kayama Asato.

sava- saaQaarNapNao AapNa baIjagaiNatat  a, b, c hI Axaro isqar raSaIMkirta va  x, y, z hI Axaro cala
raSaIMkirta maaMDtÜ. Aqaa-t kÜNato Axar isqar raSaI va kÜNatohI cala raSaI mhNaUna vaaprtÜ Aaho¸ ho
]dahrNaaMva$na laxaat yaoto.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

 3.....3 baOijak raSaI AaiNa bahupdI   baOijak raSaI AaiNa bahupdI   baOijak raSaI AaiNa bahupdI   baOijak raSaI AaiNa bahupdI   baOijak raSaI AaiNa bahupdI  (Algebraic Expressions And Polynomials)

jyaamaQyao AMk¸ cala pdo AaiNa gaiNatI icanho Asatat¸ ASaa raSaIMnaa ‘baOijak raSaI’ Asao mhNatat.

3 † 8¸ 8x † 4¸ 5y¸ 7x -  2y † 6¸ 
x2

1
¸ 2y

x

− ,̧  zyx

czbyax

++
++

 yaa sava- baOijak raSaI Aahot.

3 † 8 hI raSaI AMkgaiNatIya tSaIca baOijak doKIla Aaho̧  ho Qyaanaat Gyaa.

baOijak raSaI hI AMk¸ cala pdo AaiNa AMkgaiNatIya p`iËyaa yaaMcao ek~IkrNa Aaho.

ek ikMvaa ekapoxaa AiQak baorIja ³†´ vajaabaakI ³–´¸ hI icanho baOijak raSaImaQyao vaaprtat. yaa
icanhaMmauLo baOijak raSaIcao Anaok Baaga hÜtat. p`%yaok icanhaMikt Baagaasa %yaa raSaIcao pd (term)  Asao
mhNatat. raSaImaQaIla pihlao pd jar Qana Asaola tr %yaa pdaAgaÜdr † icanh Sa@yatÜ ilaihlao jaat naahI.
]da. + x – 5y + 4 hI bahupdI AapNa  x –5y + 4 ASaIca ilaihtÜ. yaa raSaImaQyao AsaNaaáyaa  x, – 5y

AaiNa 4 yaaMnaa %yaa raSaIcaI pdo Asao mhNatat.

1À3 xy yaa pdamaQyao 1À3 laa pdacaa AMk sahgauNak Asao mhNatat. tsaoca tÜ  xy caahI AMk sahgauNak
Aaho. x caa sahgauNak 1À3 y Aaho. tr  y caa sahgauNak 1À3 x Aaho. jaovha pdacaa AMk sahgauNak †1

ikMvaa –1 AsatÜ¸ tovha 1 ha AMk ilaiht naahIt. mhNaUna  x2y yaa pdacaa AMk sahgauNak †1 tr –x2y yaa
pdacaa AMk sahgauNak –1 AsatÜ.

jyaa baOijak raSaImaQyao¸ CodsqaanaI cala pdo nasatat¸ calapdaMcao GaataMk pUNaa-MksaM#yaa Asatat AaiNa cala
pdaMcao sahgauNak vaastva saM#yaa Asatat. ASaa baOijak raSaIlaa ‘bahupdI’ Asao mhNatat.

mhNajaoca¸

1. bahupdImaQyao¸ CodsqaanaI calapdo nasatat.

2. calapdaMcao GaataMk Qana pUNaa-Mk saM#yaa Asatat.

3. calapdaMcao sahgauNak vaastva saM#yaa Asatat.

]da. 5, 3x – y, 
3

1
 a – b + 

2

7  AaiNa  
4

1
 x3 – 2y2 + xy – 8 yaa raSaI bahupdI Aahot.

prMtu  x3 – 
x

1
, yx +  AaiNa  x2/3 + 5 yaa raSaI bahupdI naahIt.

x2 + 8 hI ek cala  (x) AsalaolaI bahupdI Aaho. 2x2 + y3 hI dÜna calao ³x AaiNa  y´ AsaolaolaI bahupdI
Aaho.

AapNa f> dÜna calao Asalaolyaa bahupdIMcaaca AByaasa krNaar AahÜt.

ekcala Asala olyaa bah updIca o saamaanya$pekcala Asala olyaa bah updIca o saamaanya$pekcala Asala olyaa bah updIca o saamaanya$pekcala Asala olyaa bah updIca o saamaanya$pekcala Asala olyaa bah updIca o saamaanya$p
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

a
0
 + a

1
x + a

2
x2 + ...... + a

a
xa Asao Asato. yaa izkaNaI  a

0
, a

1
, a

2
..... a

n
 ho sahgauNak vaastva

saM#yaa Asatat. x ho cala pd Asato AaiNa  n pUNa- saM#yaa Asato.

a
0
, a

1
x, a

2
x2, ..... a

0
xa hI yaa bahupdIcaI  (n + 1) pdo Asatat.

jyaa baOijak raSaIMmaQyao ikMvaa bahupdImaQyao ekca pd Asato. itlaa ‘ekpdI’  (monomial) Asao mhNatat.

–2, 3y, –5x2, xy, 
2

1
x2y3 yaa sava- ekpdI Aahot.

jyaa baOijak raSaIMmaQyao ikMvaa bahupdImaQyao dÜna pdo Asatat. itlaa ‘iWpdI’ (binomial) Asao mhNatat.  5
+ x y2 – 8x, x3 – 1 yaa sava- iWpdI Aahot.

jyaa baOijak raSaIMmaQyao ikMvaa bahupdImaQyao tIna pdo Asatat. itlaa i~pdI  (trinomial) Asao mhNatat.
x + y + 1, x2 + 3x + 2, x2 + 2xy + y2 yaa sava- i~pdI Aahot.

bahupdImaQyao samaana calapdo AaiNa samaana GaataMk AsaNaaáyaa saar#yaa pdaMnaa ‘sa$p pdo’ Asao mhNatat.

]da.]da.]da.]da.]da.

3xy + 9x + 8xy – 7x + 2x2

yaa bahupdImaQyao  3xy AaiNa  8xy tsaoca  9x AaiNa –7x hI sa$p pdo Aahot. prMtu  9x AaiNa  2x2 hI pdo
maa~ sa$p pdo naahIt. 3xy AaiNa –7x hI sauwa vaogavaogaLI pdo Aahot.

saM#yaasauwa sa$p pdoca Asatat. ]da. x2 + 2x + 3 AaiNa  x3 – 5 yaa bahupdIMmaQyao 3 AaiNa –5 hI sa$p
pdo Aahot. karNa  3 = 3x0 AaiNa –5 Ä –5x0 hÜya.

2x2 – 3xy + 9y2 – 7y + 8 yaa raSaIMmaQyao sava- pdo vaogavaogaLI Aaho.

kÜNatIhI dÜna pdo sa$p naahIt.

]da. ]da. ]da. ]da. ]da. 3.....1 Á Á Á Á Á     2x2y + 5 maQaIla cala AaiNa isqar pdo saaMgaa.

]kla Á]kla Á]kla Á]kla Á]kla Á cala pdo  x AaiNa  y

isqarpdo 2 AaiNa 5

]da. ]da. ]da. ]da. ]da. 3.....2 Á Á Á Á Á 8x2y3 yaa pdamaQaIla sahgauNak saaMgaa.

1´ x2 y3 caa 2´ x2 caa 3´ y3 caa

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 8x2y3 = 8 × (x2y3)

∴ x2y3 caa sahgauNak 8 Aaho.
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

 2) 8x2y3 = 8x3 × (x2)

∴ x2 caa sahgauNak 8y3 Aaho.

3) 8x2y3 = 8x2 × (y3)

∴ y3 caa sahgauNak 8x2 Aaho.

]da. ]da. ]da. ]da. ]da. 3.....3 Á Á Á Á Á 3x2y – 
2

5
x– 

3

1
y + 2 yaa bahupdIcaI pdo saaMgaa.

]kla Á]kla Á]kla Á]kla Á]kla Á 3x2y, –
2

5
x, –

3

1
y AaiNa 2 hI bahupdIcaI pdo Aahot.

]da. ]da. ]da. ]da. ]da. 3.....4 Á Á Á Á Á KalaIlapOkI kÜNa%yaa raSaI bahupdI Aahot¸ to saaMgaa.

1´ 
2

1
 + x3 – 2x2 + 6 x 2´ x + 

x

1

3´ 2x2 + 3x – 5 x  + 6 4´ 5 – x – x2 – x3

]kla Á]kla Á]kla Á]kla Á]kla Á ³1´ AaiNa ³4´

]da. ³2´ maQyao̧  dusaro pd 
x

1  Ä x–1 ho Aaho calaacaa GaataMk –1 Asalyaanao hI raSaI bahupdI

naahI.

]da. ³3´ maQyao itsaro pd –5 x  = –5x1/2 ho Aaho. calaacaa GaataMk ApUNaa-Mk Asalyaanao hI
raSaI bahupdI naahI.

]da. ]da. ]da. ]da. ]da. 3.....5 Á Á Á Á Á     KalaIla baOijak raSaIMmaQyao sa$p pdo Asalyaasa tI ilaha.

1´ x + y + 2 2´ x2 – 2y – 
2

1
x2 + 3 y – 8

3´ 1 – 2xy + 2x2y – 2xy2 + 5x2y2 4´ 
3

2
 y – 

3

1
z + 

3

5
y +

3

1
.

]kla Á]kla Á]kla Á]kla Á]kla Á

1. yaa baOijak raSaImaQyao sa$p pdo naahIt.

2. x2 AaiNa 
2

1
 x2 hI ek sa$p pdaMcaI va – 2y AaiNa 3 y hI sa$p pdaMcaI dusarI jaÜDI

Aaho.

3. yaa baOijak raSaImaVo sa$p pdo naahIt.

4.
3

2
y AaiNa 

3

5
 y hI sa$p pdaMcaI jaÜDI Aaho.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 3.....1

1. KalaI idlaolyaa ]dahrNaaMmaQaIla calapdo va isqar pdo saaMgaa.

1´ 1 + y 2´ 
3

2
 x +

3

1
y + 7 3´ 

5

4
 x2 y3

4´ 
5

2
xy5 +

2

1
5´ 2x2 + y2 – 8 6´ x + 

x

1

2. sahgauNak saaMgaa. – 2x2y

1´ x2y caa 2´ x2 caa 3´ y caa

3. cala pdo AaiNa gaiNatI icanho vaap$na KalaIla ivaQaanao baOijak raSaI sva$pat ilaha.

1´ eka saM#yaotUna tIna vajaa kolao Asata ]<ar 15 yaoto.

2´ eka saM#yaomaQyao paca imaLivalao Asata ]<ar 22 yaoto.

4. KalaIla raSaIMmaQaIla pdo ilaha.

1´ 2 + abc 2´ a + b + c + 2 3´ x2y – 2xy2–
2

1
4´ 

8

1
 x3y2

5. KalaIla baOijak raSaIMmaQyao sa$p pdo Asalyaasa tI ilaha.

1´ – xy2 + x2y + y2 + 
3

1
 y2x 2´ 6a + 6b – 3ab + 

4

1
 a2b + ab

3´ ax2 + by2 + 2c – a2x – b2y –
3

1
c2

6. KalaIlapOkI kÜNa%yaa baOijak raSaI bahupdI Aahot to̧  AÜLKa.

1´ 
3

1
 x3 + 1 2´ 52 – y2 – 2 3´ ax–3 + 3y

4´ 5 yx +  + 6 5´ 3x2 – 2  y2 6´ y2 – 2y

1
 + 4

7. KalaIlapOkI ekpdI¸ iWpdI¸ i~pdI bahupdI AÜLKa.

1´ x3 + 3 2´ 
3

1
 x3y3 3´ 2y2 + 3y2 + z2

4´ 5 – xy – 3x2y2 5´ 7 – 4x2y2 6´ –8x3y3
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

 3.....4 bahupdIcaI kÜTI  bahupdIcaI kÜTI  bahupdIcaI kÜTI  bahupdIcaI kÜTI  bahupdIcaI kÜTI (Degree of Polynomial) :

calapdacyaa GaataMkacyaa baorjaosa %yaa calapdacaI kÜTI Asao mhNatat.

]da.  
2

1
 x2y caI kÜTI 3 Aaho karNa  x caa GaataMk 2 va  y caa GaataMk 1 yaaMcaI baorIja ³2 + 1´ = 3

Aaho.

%yaacap`maaNao  2x5 yaa pdacaI kÜTI 5 yaošla.

SaUnyaaKorIja [tr saM#yaaMcaI kÜTI 0 Asato.

]da. 3 caI kÜTI 0 Aaho. karNa 3 = 3 × 1 = 3 × x0 AaiNa  x0 = 1

bahupdImaQyao + ikMvaa – icanh vaap$na Anaok pdo ilaihlaolaI Asatat. bahupdIcaI kÜTI pdacyaa kÜTIsaarKIca
Asato. SaUnyao<ar sahgauNak Asalaolyaa AaiNa savaa-t maÜza GaataMk Asalaolyaa pdacaI jaI kÜTI Asato̧  tIca
bahupdIcaI kÜTI Asato.

]da. KalaIla bahupdI ivacaarat Gyaa.

3x4y3 + 7xy5 – 5x3y2 + 6xy

yaa bahupdImaQaIla p`%yaok pdacaI kÜTI AnauËmao 7¸ 6¸ 5 AaiNa 2 hI Aaho. yaapOkI savaa-t maÜzI saM#yaa 7

Aaho. mhNaUna bahupdIcaI kÜTI 7 Aaho.

jyaa bahupdIcaI kÜTI 2 Aaho̧  itlaa vaga- bahupdI AsaohI mhNatat.

]da. 3 – 5x + 4x2 AaiNa  x2 + xy + y2 yaa vaga-bahupdI Aahot.

SaUnyao<ar isqar bahupdIcaI kÜTI SaUnya Asato. jyaa vaoLI bahupdImaQaIla sava- cala pdaMcao sahgauNak SaUnya
Asatat¸ %yaavaoLI %yaa bahupdIsa SaUnya bahupdI Asao mhNatat.

SaUnya bahupdIcaI kÜTI saaMgata yaot naahI mhNajaoca AvyaaKoya Aaho.

 3.....5 bahupdIcaI ikMmat kaZNao  bahupdIcaI ikMmat kaZNao  bahupdIcaI ikMmat kaZNao  bahupdIcaI ikMmat kaZNao  bahupdIcaI ikMmat kaZNao (Evaluation of Polynomials) :

bahupdItIla cala pdaMcyaa ikMmatI idlyaa Asata Aaplyaalaa bahupdIcaI ikMmat kaZta yaoto.

 x = 2 hI ikMmat idlaI Asata  3x2 – x + 2 yaa bahupdIcaI ikMmat kSaI kaZta yaoto to pahU yaa.

AapNa ek cala pd Asalaolyaa bahupdIcaIca ikMmat kaZNaar AahÜt¸ ho laxaat Gyaa.

payarI payarI payarI payarI payarI 1 Á Á Á Á Á cala pdacyaa jaagaI cala pdacaI idlaolaI ikMmat ilaha. yaoqao  x = 2

∴ 3 × ³2´2 – 2 + 2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

payarI payarI payarI payarI payarI 2 Á Á Á Á Á pihlyaa payarIt imaLalaolyaa AMksamaIkrNaalaa sarL $p Va.

3 × ³2´2 – 2 + 2 = 3 × 4 = 12

∴ x = 2 Asatanaa  x2 – x + 2 = 12

Aata AaNaKI ]dahrNao pahU.

]da. ]da. ]da. ]da. ]da. 3.....6 Á  Á  Á  Á  Á ikMmat kaZa.
1.  1 – x5 + 2x6 + 7x, x = 1/2

2. 5x3 + 3x2 – 4x – 4; x = 1

]kla Á]kla Á]kla Á]kla Á]kla Á

1. x = 
2

1  hI ikMmat GaalaUna¸

1 – x5 + 2x6 + 7x

= 1 –
5

2

1
⎟
⎠
⎞

⎜
⎝
⎛

+ 2
6

2

1
⎟
⎠
⎞

⎜
⎝
⎛

 + 7 ⎟
⎠
⎞

⎜
⎝
⎛

2

1

= 1 – 
32

1
 + 

32

1
 + 

2

7

=  
2

9

= 4
2

1

2. x = 1 hI ikMmat GaalaUna¸

5x3 + 3x2 – 4x – 4

= 5 × (1)3 + 3(1)2 – 4(1) – 4

= 5(1) + 3(1) – 4(1) – 4

= 5 + 3 –  4 – 4

= 0

  3.....6 bahupdIcaI SaUnya ikMmat   bahupdIcaI SaUnya ikMmat   bahupdIcaI SaUnya ikMmat   bahupdIcaI SaUnya ikMmat   bahupdIcaI SaUnya ikMmat  (Zero of a Polynomial)

ek cala Asalaolyaa bahupdImaQyao calaacyaa ikMmatImauLo bahupdIcaI ikMmat SaUnya hÜto %yaa ikMmatIsa bahupdIcaI
SaUnya ikMmat Asao mhNatat.

]da. 3.6 ³2´ maQyao  x = 1 Asatanaa  5x3 + 3x2 – 4x – 4 yaa bahupdIcaI ikMmat SaUnya yaoto. mhNaUna  x
= 1 yaa ikMmatIsa 5x3 + 3x2 – 4x – 4 yaa bahupdIcaI SaUnya ikMmat Asao mhNatat.

Aata AaNaKI ]dahrNao pahU.
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g a i N atg a i N atg a i N atg a i N atg a i N at

]da. ]da. ]da. ]da. ]da. 3.....7 Á Á Á Á ÁcalaacaI idlaolaI ikMmat bahupdIcaI SaUnya ikMmat Aaho. ka naahI to saaMgaa.

1. x3 + 3x2 + 3x + 2;   x = –1

2. x4 – 4x3 + 6x2 – 4x + 1;   x = 1

]kla Á]kla Á]kla Á]kla Á]kla Á

1. x = –1 hI ikMmat GaalaUna¸

x3 + 3x2 + 3x + 2

= ( ) ( ) ( ) 213131 23 +−×+−×+−

= – 1 + 3(1) + 3 (–1) + 2

= – 1 + 3 – 3 + 2

= 1 (≠ 0)

∴ x = – 1 hI idlaolyaa bahupdIcaI SaUnya ikMmat naahI.

2. x = 1 hI ikMmat GaalaUna¸

x4 – 4x3 + 6x2 – 4x + 1

= (–1)4 – 4 (1)3 + 6 × (1)2 – 4 × (1) + 1

= 1 – 4(1) + 6(1) – 4(1) + 1

= 1 – 4 + 6 – 4 + 1

= 0

∴ x =  1 hI idlaolyaa bahupdIcaI SaUnya ikMmat Aaho.

     AaplaI p`gatI tpasaa AaplaI p`gatI tpasaa AaplaI p`gatI tpasaa AaplaI p`gatI tpasaa AaplaI p`gatI tpasaa 3.....2

1. KalaIla ekpdIMcyaa kÜTI saaMgaa.

1´ 
5

18
x7 2´ 

8

7
y3 3´ 10x 4´ 27

2. kÜTIcyaa caZ%yaa Ëmaanao KalaIla ekpdI ilaha.

– 3x6, 
9

2
 x2, 9x, –25x3, 2.5
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

3. bahupdIMcyaa kÜTI saaMgaa.

1´ 5x6y4 + 1 2´ 105 + xy3

3´ x2 + y2 4´ x2y + xy2 – 3xy + 4

4. calaacaI idlaolaI ikMmat vaap$na bahupdIcaI ikMmat kaZa.

1´ x2 – 25;  x = 5 2´ x2 + 3x – 5; x = – 2

3´ 
3

2
 x3 + 

5

4
 x2 – 

5

7
;  x = – 1 4´ 2x3 – 3x + 12;  x = – 2

5. x2 – 5x + 6 yaa bahupdIsaazI  x = 2 AaiNa  x = 3 yaa SaUnya ikMmatI Aahot¸ yaacaa pDtaLa Gyaa.

3.....7 bahupdIMcaI baorIja AaiNa vajaabaakI   bahupdIMcaI baorIja AaiNa vajaabaakI   bahupdIMcaI baorIja AaiNa vajaabaakI   bahupdIMcaI baorIja AaiNa vajaabaakI   bahupdIMcaI baorIja AaiNa vajaabaakI  (Addition and Subtraction of Polynomials)

bahupdIMmaQyao sa$p AaiNa iBaÙ$p pdo Asatat¸ ho AapNaasa maahIt Aahoca. bahupdIMcaI baorIja krtanaa
AapNa sa$p pdaMcaI baorIja krtÜ. tsaoca eka bahupdImaQaUna dusarI bahupdI vajaa krtanaa AapNa sa$p
pdaMcaIca vajaabaakI krtÜ. sa$p pdaMcaI baorIja ikMvaa vajaabaakI kSaI krtatÆ ho AapNa pahU. %yaasaazI
ek ]dahrNa Gao}.

samajaa AapNa  2x AaiNa  3x yaa pdaMcaI baorIja kravayaacaI Aaho. yaasaazI AMkgaiNatat jaI pwt Aaho̧
tIca pwt baIjagaiNatat vaaprtat.

AapNaasa maahIt Aaho kI¸

5 × 6 + 5 × 7  = 5 × ³6 + 7´

6 × 5 + 7 × 5  = ³6 + 7´×5

%yaap`maaNao¸
2x + 3x  = 2 × x + 3 × x

= (2 + 3) × x

= 5 × x

= 5x

tsaoca¸ 2xy + 4xy = (2 + 4) xy = 6xy

3x2y + 8x2y = (3 + 8) x2y = 11x2y

varIlap`maaNaoca¸

7 × 5 – 6 × 5 = ³7 – 6´ × 5 = 1 × 5 = 5

AaiNa 9x2y2 – 5x2y2 = (9 – 5)x2y2 = 4x2y2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

Aatapya-Mtcyaa AByaasaava$na AapNaasa KalaIla inaYkYa- imaLtat.

1. dÜna ikMvaa AiQak sa$p pdaMcaI baorIja mhNajao %yaaMcyaa sahgauNakaMcaI baOijak baorIja hÜya.

2. dÜna sa$p pdaMcaI vajaabaakI mhNajao %yaaMcyaa sahgauNakaMcaI baOijak vajaabaakI hÜya.

mhNaUna dÜna ikMvaa AiQak bahupdIMcaI baorIja AapNa KalaIla pwtInao krtÜ.

payarI payarI payarI payarI payarI 1 Á Á Á Á Á bahupdItIla sa$p pdo ek~ kra.

payarI payarI payarI payarI payarI 2 Á Á Á Á Á sa$p pdaMcaI baorIja k$na ]<ar maaMDa.

]da. ]da. ]da. ]da. ]da. 3.....8 Á Á Á Á Á –3x + 4 AaiNa 2x2 – 7x – 2 yaaMcaI baorIja kra.

]kla Á]kla Á]kla Á]kla Á]kla Á

= (–3x + 4) + (2x2 – 7x – 2)

= 2x2 + (–3x – 7x) + (4 – 2)

= 2x2 + (– 3 – 7) x  + 2

= 2x2 + (– 10)x + 2

= 2x2 – 10x + 2

∴ = (–3x + 4) + (2x2 – 7x – 2) = 2x2 – 10x + 2

1) idlaolyaa bahupdIMtIla sa$p pdo jaovha ekaca stMBaat Asatat,̧  tovha bahupdIMcaI baorIja krNao saulaBa
jaato.

2) ekaca stMBaatIla sahgauNakaMcaI baOijak baorIja krNao saulaBa jaato.

]da. 3.8 Á     ho ]dahrNa AapNaasa KalaIla pwtInao saÜDivata yaoto.

–3x + 4

  +    2x2 – 7x –2

 2x2 + (– 3 – 7) x + (4 –2)

∴ 2x2 + (–10) x + (+2)

∴ (–3x + 4) + (2x2 – 7x – 2) = 2x2 – 10x + 2

]da. ]da. ]da. ]da. ]da. 3.....9 Á Á Á Á Á   5x + 3y – 
4

3
 AaiNa –2x + y + 

4

7
 yaaMcaI baorIja kra.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

]kla Á]kla Á]kla Á]kla Á]kla Á        5x + 3y –
4

3

+      – 2x + y + 
4

7

3x + 4y + (
4

7
 – 

4

3
)

=    3x + 4y + 1

∴ (5x + 3y –
4

3
) + (–2x + y +

4

7
) = 3x + 4y + 1

]da ]da ]da ]da ]da 3.....10 Á  Á  Á  Á  Á 
2

3
 x3 + x2 + x + 1 AaiNa  x4 – 

2

x3
 – 3x + 1 yaaMcaI baorIja kra.

]kla Á]kla Á]kla Á]kla Á]kla Á            
2

3
x3 + x2 + x + 1

  +  +x4 – 
2

1
x3           – 3x + 1

          x4 + (
2

3
 – 

2

1
) x3 + x2 + (1 – 3) x + 1

     = x4 + x3  + x2 – 2x + 1

 ∴ [
2

3
x3 + x2 + x +1] + [x4 – 

2

x3
 – 3x + 1] = x4 + x3 + x2 – 2x + 1

ek bahupdImaQaUna dusarI bahupdI vajaa krtanaa AapNa KalaIla tIna payaáyaaMcaa vaapr krtÜ.

payarI payarI payarI payarI payarI 1 Á Á Á Á Á idlaolyaa bahupdImaQaIla sa$p pdo eka stMBaat ilaihtÜ.

payarI payarI payarI payarI payarI 2 Á Á Á Á Á vajaa kravayaacyaa bahupdImaQaIla pdaMcaI icanho badlatÜ ³ + cao – AaiNa – cao  +´

payarI payarI payarI payarI payarI 3 Á Á Á Á Á p`%yaok stMBaatIla sa$p pdaMcaI baorIja krtÜ.

KalaIla ]dahrNaava$na hI iËyaa AiQak spYT hÜšla.

]da. ]da. ]da. ]da. ]da. 3.....11 Á Á Á Á Á 9x2 – 3x – 
7

2
 maQaUna – 4x2 + 3x + 

3

2
 vajaa kra.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

]kla ]kla ]kla ]kla ]kla : 9x2 – 3x – 
7

2

           – –4x2 + 3x + 
3

2

                     +      –       –

(9 + 4)x2 + (–3 –3) x + (–
7

2
 –

3

2
)

=  13x2 – 6x – 
21

20

  ∴ [9x2 – 3x – 
7

2
] – [–4x2 + 3x + 

3

2
] = 13x2 – 6x – 

21

20

]da. ]da. ]da. ]da. ]da. 3.....12 Á Á Á Á Á 2x2 – 5 + 11x – x3 maQaUna  3x – 5x2 + 7 + 3x3 vajaa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á – x3 + 2x2 + 11x – 5

– + 3x3 – 5x2 + 3x + 7

                    –       +       –      –

(–1 –3) x3 + (2  + 5) x2 + (11 – 3) x + (–5 – 7)

=  – 4x3 + 7x2 + 8x – 12

∴ (2x2 – 5 + 11x – x3) – (3x – 5x2 - 7 + 3x3) = – 4x3 + 7x2 + 8x – 12

]da. ]da. ]da. ]da. ]da. 3.....13 Á Á Á Á Á     15xy + 6y2 + 7x2  maQaUna 12xy – 5y2 – 9x2 vajaa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á 15xy + 6y2 + 7x2

– + 12xy – 5y2 – 9x2

–           +       +

3xy + 11y2 + 16x2

∴ (15xy + 6y2 + 7x2) – (12xy – 5y2 – 9x2) = 3xy + 11y2 + 16x2

bahupdImaQaIla sa$p raSaI ekaKalaI ek na ilaihtadoKIla AapNa ASaI ]dahrNao KalaIla pwtInao saÜDvaU
SaktÜ.

(15xy + 6y2 + 7x2) – (12xy – 5y2 – 9x2)

= 15xy + 6y2 + 7x2 –12xy – 5y2 – 9x2

= 3xy + 11y2 + 16x2

yaaca pwtInao AapNa dÜnapoxaa AiQak bahupdIMcaI baorIjasauwa k$ SaktÜ.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

]da. ]da. ]da. ]da. ]da. 3.....14 Á  Á  Á  Á  Á 3x + 4y – 5x2, 5y + 9x AaiNa  4x – 17y – 5x2 yaa bahupdIMcaI baorIja kra.

]kla Á]kla Á]kla Á]kla Á]kla Á 3x + 4y – 5x2

+ 9x + 5y

                     4x – 17y – 5x2

                    16x – 8y – 10x2

∴ (3x + 4y – 5x2) + (5y + 9x) + (4x – 17y – 5x2) = 16x – 8y – 10x2

]da ]da ]da ]da ]da 3.....15 Á Á Á Á Á 3x2 – 8x + 11 AaiNa –2x2 + 12x va – 4x2 + 17 yaaMcyaa baorjaotUna  x2 – x – 1 vajaa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á p`qama AapNa  3x2 – 8x + 11 AaiNa –2x2 + 12x va  – 4x2 + 17 yaaMcaI baorIja k$.

                3x2 – 8x     + 11

              +   – 2x2  + 12x

                   – 4x2             +17

                    –3x2 + 4x + 28

yaamaQaUna AapNa  x2 – x – 1 vajaa k$.

      –3x2 + 4x + 28

              –         x2  – x   – 1

                     –       +     +

                    –4x2 + 5x + 29

∴ ]<ar Ä – 4x2 + 5x + 29

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 3.....3

1. KalaIla bahupdIMcaI baorIja kra.

1´ 
3

2
 x2 + x + 1;     

7

3
 x2 + 

4

1
 x + 5

2´ 
5

7
 x3 – x2 + 1;    2x2 + x – 3

3´7x2 – 3x + 4y;     3x3 + 5x2 – 4x + 
3

7
y

4´ 2x3 + 7x2y – 5xy + 7;    – 2x2y + 7x3 – 3xy – 7
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

2. baorIja kra.

1´ x2 – 3x + 5;    5 + 7x – 3x2 AaiNa  x2 + 7

2´ 
3

1
x2 + 

8

7
x – 5;   

3

2
x2 + 5 + 

8

1
 x AaiNa – x2 – x

3´ a2 – b2 + ab;    b2 – c2 + bc AaiNa  c2 – a2+ ca

4´ 2a2+ 3b2;   5a2 – 2b2 + ab AaiNa –6a2 – 5ab + b2

3. vajaabaakI kra.

1´ x2 – 5x + 2  maQaUna  7x3 – 3x2 + 2

2´ 2y2 – 5 + 11y – y3  maQaUna  3y – 5y2 + 7 + 3y3

3´ 5z + 7 – 3z2 + 5z3 maQaUna  2z2 + 7z – 5z2 + 2

4´ 5x3 + 7x2 + 2x – 4 maQaUna  12x3 – 3x2 + 11x + 13

4. 3a – 5b + 3ab AaiNa  2a + 4b – 5ab yaaMcyaa baorjaotUna  4a – b – ab + 3 vajaa kra.

 3.....8 bahupdIMcaa gauNaakar   bahupdIMcaa gauNaakar   bahupdIMcaa gauNaakar   bahupdIMcaa gauNaakar   bahupdIMcaa gauNaakar  (Multiplication of Polynomials) :

eka ekpdIlaa dusaáyaa ekpdInao gauNatanaa AapNa GaataMkaMcyaa AaiNa icanhaMcyaa inayamaaMcaa vaapr krtÜ.

]da. Á 3a × a2b2c2 = (3 × 1) a2+1 b2 c2 = 3a3 b2c2

–5x × 2xy3 = (–5 × 2) x1+1 y3 = –10x2y3

bahupdIlaa ekpdInao gauNatanaa AapNa bahupdImaQaIla p`%yaok pdalaa ekpdInao gauNatÜ. ]da.

x2y × (–y2 + 2xy + 1) = x2y × (–y2) + (x2y) × 2xy + (x2y) × 1

        = –x2y3 + 2x3y2 + x2y

ek bahupdIlaa dusaáyaa bahupdInao gauNatanaa AapNa pihlyaa bahupdImaQaIla p`%yaok pdalaa dusaáyaa bahupdImaQaIla
p`%yaok pdanao gauNatÜ AaiNa sa$p pdaMcaI baOijak baorIja k$na ]<ar maaMDtÜ. gauNaakar krtanaa dÜnhI bahupdI
GaataMkacyaa ]tr%yaa ikMvaa caZ%yaa Ëmaanao maaMDUna Gyaavyaat.

]da. Á (2n + 3) (n2 – 3n + 4) = 2n × n2 + 2n × (–3) + 2n × 4 + 3 × n2 + 3 × (– 3n)

  + 3 × 4

         = 2n3 – 6n2 + 8n + 3n2 – 9n + 12

         = 2n3 – 3n2 – n + 12
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

Aata AapNa kahI ]dahrNa o saÜDva U.Aata AapNa kahI ]dahrNa o saÜDva U.Aata AapNa kahI ]dahrNa o saÜDva U.Aata AapNa kahI ]dahrNa o saÜDva U.Aata AapNa kahI ]dahrNa o saÜDva U.

]da. ]da. ]da. ]da. ]da. 3.....16 Á Á Á Á Á (0.2x2 + 0.7x + 3) AaiNa (0.5x2 –3x) yaaMcaa gauNaakar kra.

]kla Á]kla Á]kla Á]kla Á]kla Á (0.2x2 + 0.7x + 3) × (0.5x2 –3x)

=  0.2x2 × 0.5x2 + 0.2x2 × (–3x) + 0.7x × 0.5x2 + 0.7x ×(–3x) + 3 ×

    0.5x2 + 3 × (–3x)

= 0.1 x4 – 0.60x3 + 0.35x3 – 2.1x2 + 1.5x2 – 9x

= 0.1x4 – 0.25x3 – 0.6x2 – 9x

]da. ]da. ]da. ]da. ]da. 3.....17 Á Á Á Á Á 2x – 3 + x2 laa 1 – x nao gauNaa

]kla Á]kla Á]kla Á]kla Á]kla Á pdo x cyaa GaataMkacyaa ]tr%yaa Ëmaanao maaMDUna¸

(x2 + 2x –3) × (–x +1) = x2 × (–x) + x2 × (1) + 2x × (–x) + 2x × (1) + (–3) ×

         (–x) + (–3) × (1)

      = –x3 + x2 – 2x2 + 2x + 3x –3

      = –x3 – x2 + 5x –3

dusaáyaa pwtIna o¸d usaáyaa pwtIna o¸d usaáyaa pwtIna o¸d usaáyaa pwtIna o¸d usaáyaa pwtIna o¸

x2 + 2x – 3 pihlaI bahupdI

×  – x + 1 dusarI bahupdI

–x3 – 2x2 + 3x

      + x2 + 2x – 3 gauNaakar

–x3 – x2 + 5x – 3 ]<ar

 3.....9 bahupdIMcaa Baagaakar  bahupdIMcaa Baagaakar  bahupdIMcaa Baagaakar  bahupdIMcaa Baagaakar  bahupdIMcaa Baagaakar (Division of Polynomials)

eka ekpdIlaa dusaáyaa ekpdInao Baagatanaa AapNa sahgauNakaMcaa Baagaakar krtÜ. AaiNa GaataMkaMcyaa
inayamaaMcaa vaapr k$na calapdaMcaa Baagaakar krtÜ AaiNa naMtr yaa BaagaakaraMnaI imaLalaolyaa pdaMcaa gauNaakar
]<ar k$na mhNaUna maaMDtÜ.

]da. Á]da. Á]da. Á]da. Á]da. Á

1. 25x3y3 ÷ 5x2y = 
yx5

yx25
2

33

 = 
y

y

x

x

5

25 3

2

3
××

  = 5 × x1 × y2

  = 5xy2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

2. – 12ax2 ÷ 4x = –
x4

ax12 2
= 

1

a

4

12 ×−
 × 

x

x2

 = – 3ax

eka bahupdIlaa dusaáyaa ekpdInao Baagatanaa bahupdImaQaIla p`%yaok pdalaa ekpdInao Baagaavao.

]da. Á]da. Á]da. Á]da. Á]da. Á

1. (15x3 – 3x2 + 18x) ÷ 3x = 
x3

x15 3

– 
x3

x3 2

+ 
x3

x18

= 5x2 – x + 6

2. (–8x2 + 10x) ÷ (–2x) = 
x2

x8 2

−
−

+ 
x2

x10

−

= ⎟
⎠
⎞

⎜
⎝
⎛

−
−

2

8
 ⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛

x

x2

 + ⎟
⎠
⎞

⎜
⎝
⎛

− 2

10
 × 

x

x

= 4x – 5

eka bahupdIlaa dusaáyaa bahupdInao Baagatanaa AMkgaiNatacyaaca pwtIcaa vaapr krtat.

]jaLNaIsaazI AapNa 20 laa 3 nao BaagaU.

           

6

2

18

203

−

eka bahupdIlaa dusaáyaa bahupdInao Baagatanaa yaoNaaáyaa payaáyaa ]dahrNaaMsahIt spYT kolyaa Aahot.

2x2 + 5x + 3 laa 2x + 3 nao Baagaa

payarI payarI payarI payarI payarI 1 Á Á Á Á Á dÜnhI bahupdIMmaQyao saamaašk AsaNaarI pdo ]tr%yaa
GaataMkacyaa Ëmaanao maaMDa.

payarI payarI payarI payarI payarI 2 Á Á Á Á Á Ba ag a akaratIla pihla o  pd im aLivaNya as a azI
BaajyaamaQaIla pihlyaa pdalaa BaajakatIla pihlyaa
pdanao Baagaa.

payarI payarI payarI payarI payarI 3 Á Á Á Á Á BaajakatIla sava- pdaMnaa Aalaolyaa BaagaakaratIla
pihlyaa pdanao gauNaa AaiNa Aalaolyaa gauNaakar

3x5x23x2 2 +++

x

3x5x23x2 2 +++
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

BaajyaatUna vajaa kra. ]rlaolaI baakI mhNajao puZIla
Baajya hÜya.

payarI payarI payarI payarI payarI 4 Á Á Á Á Á baakItIla pihlyaa pdalaa BaajakatIla pihlyaa pdanao
Baagaa. Aalaolao ]<ar Baagaakaracao dusaro pd mhNaUna
maaMDa.

payarI payarI payarI payarI payarI 5 Á Á Á Á Á BaajakatIla sava- pdaMnaa Aalaolyaa BaagaakratIla
dusaáyaa pdanao gauNaa AaiNa Aalaolaa gauNaakar ³]rlaolaI
baakI´ BaajyaatUna vajaa kra.

payarI payarI payarI payarI payarI 6 Á Á Á Á Á payar 4 va payarI 5 maQaIla iËyaa baakI 0 yaošpya-Mt
kra ikMvaa baakI BaajakatIla ]ccatma GaataMkacyaa
pdapoxaa kmaI GaataMkacao pd yaošpya-Mt kra.

varIla ]dahrNaat Baagaakar  x + 1 Aalaa AaiNa
baakI 0 ]rlaI.

yaap`karcaI kahI ]dahrNao Aata AapNa pahU.

]da. ]da. ]da. ]da. ]da. 3.....18 Á Á Á Á Á x – 1 nao  x3 – 1 laa Baagaa.

]kla Á]kla Á]kla Á]kla Á]kla Á
1xx

1x1x

2

3
++
−−

–                +
x2  – 1
    x2         – x
         –                   +
           x   –  1
               x   –  1
               –    +
                      0

Baagaakar Ä x2 + x + 1 baakI Ä 0

]da. ]da. ]da. ]da. ]da. 3.....19 Á Á Á Á Á 2x – 5  nao 5x – 11 – 12x2 + 2x3 laa Baagaa.

]kla Á]kla Á]kla Á]kla Á]kla Á Baajya x cyaa ]tr%yaa GaataMkacyaa Ëmaanao maaMDUna¸

2x3 – 12x2 + 5x – 11

1
35232 2

+
+++

x
xxx

              2x2   + 3x
              –      –

2x + 3
2x +3
–    –
0

x
xxx 35232 2 +++

              2x2   + 3x
              –      –

2x + 3

   x3       – x2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

4
25

2
72

23

xx

11x5x12x25x2

−−

−+−− `̀`̀`̀`̀`̀`̀`̀`̀`̀

        –     +
    – 7 x2   +  5x  – 11

       – 7 x2   + x
2

35

       +         –

       – x
2

25
 – 11

       – x
2

25
 +

4

125

       +           –

– 
4

169

Baagaakar Ä x2 – 
2

7
x – 

4

25  baakI = 
4

169−

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 3.....4

1. gauNaakar kra.

1´ 9b2c2 laa 3b nao gauNaa.

2´ 5x3y5 laa –2xy nao gauNaa

3´ 2xy + y2 laa –5x nao gauNaa

4´ x +5y  laa x –3y nao gauNaa

2. Baagaakar kra.

1´ x5y3 ÷ x2y2

2´ –28y7z2 ÷(–4y3z2)

3´ a4 +a3 b5÷ a2

4´ –15a5c6 ÷ 3b2c4

2x3  –  5x2–

–

–
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

3. Baagaakar AaiNa baakI maaMDa.

1´ x2 – 1 ÷ x +1

2´ x2 – x+1 ÷ x +1

3´ 6x2 – 5x +1 ÷ 2x +1

4´ 2x3 + 4x2 +3x +1 ÷ x +1

����� Avya> saM#yaa Axaranao daKivatat. yaalaa Anaok ikMmatI Asatat. yaalaa cala ³saM#yaa´ raSaI
Asao mhNatat.

����� AMk hI isqar raSaI Asato. itcaI ikMmat kayama Asato.

����� baOijak raSaI hI AMk¸ cala pdo AaiNa AMkgaiNatIya p`iËyaa yaaMcao ek~IkrNa Aaho. yaamaQaIla dÜna
pdo + ikMvaa – yaa icanhanao jaÜDlaolaI Asatat.

����� 2xy yaa pdamaQaIla 2 yaa AMkalaa pdacaa AMksahgauNak Asao mhNatat. x caa sahgauNak 2y AaiNa
y caa sahgauNak 2x ha Aaho.

����� x caa AMksahgauNak 1 AsatÜ tr – x caa –1 AsatÜ.

����� jyaa baOijak raSaImaQyao CodsqaanaI calapdo nasatat¸ calapdaMcao GaataMk pUNaa-MksaM#yaa Asatat AaiNa
calapdaMcao sahgauNak vaastva saM#yaa Asatat¸ ASaa baOijak raSaIlaa ‘bahupdI’ Asao mhNatat.

����� ek cala Asalaolyaa bahupdIcao saamaanya $p - a
0
 + a

1
x + a

2
x2 +......... a

a
xa Asao Asato ³ikMvaa

yaacyaa ]laT Ëmaanao ilaihlao trI caalato.´ yaa izkaNaI a
0
, a

1
,a

2 
,......... a

n
 ho sahgauNak vaastva

saM#yaa Asatat. n, n –1,n–2
 
,......... 3,2,1 yaa pUNa- saM#yaa Asatat.

����� jyaa baOijak raSaImaQyao ikMvaa bahupdImaQyao ekca pd Asato. itlaa ‘ekpdI’¸ ijacyaamaQyao dÜna pdo
Asatat¸ itlaa ‘iWpdI’ AaiNa ijacyaamaQyao tIna pdo Asatat¸ itlaa ‘i~pdI’ Asao mhNatat.

����� bahupdImaQyao samaana calapdo AaiNa samaana GaataMk AsaNaaáyaa saar#yaa pdaMnaa ‘sa$p pd’o Asao
mhNatat. jaI pdo sa$p nasatat¸ %yaaMnaa ‘iBaÙ$p pdo’ Asao mhNatat.

����� cala pdaMcyaa GaataMkacyaa baorjaosa %yaa calapdacaI kÜTI Asao mhNatat.

����� SaUnyaotr sahgauNak Asalaolyaa AaiNa savaa-t maÜza GaataMk Asalaolyaa pdacaI jaI kÜTI Asato̧  tIca
bahupdIcaI kÜTI Asato.

����� SaUnyao<ar isqar bahupdIcaI kÜTI SaUnya Asato.

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ



i T p ai T p ai T p ai T p ai T p a

 103

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

����� baOijak raSaI ikMvaa bahupdImaQyao calaacaI AMkI ikMmat GaalaUna %yaa raSaIcaI ikMvaa bahudIcaI ikMmat
kaZta yaoto.

����� calaacyaa jyaa ikMmatImauLo bahupdIcaI ikMmat SaUnya hÜto̧  %yaa ikMmatIsa bahupdIcaI SaUnya ikMmat Asao
mhNatat.

����� dÜna sa$p pdaMcaI baorIja mhNajao %yaaMcyaa sahgauNakaMcaI baOijak baorIja hÜya.

����� dÜna sa$p pdaMcaI vajaabaakI mhNajao %yaaMcyaa sahgauNakaMcaI baOijak vajaabaakI hÜya.

����� eka bahupdIlaa dusaáyaa bahupdInao gauNatanaa ikMvaa Baagatanaa AapNa GaataMkaMcyaa AaiNa icanhaMcyaa
inayamaaMcaa vaapr k$na eka bahupdIcyaa p`%yaok pdalaa dusaáyaa bahupdIcyaa p`%yaok pdanao gauNatÜ
ikMvaa BaagatÜ.

����� eka bahupdIlaa dusaáyaa bahupdInao gauNatanaa AapNa pihlyaa bahupdImaQaIla p`%yaok pdalaa dusaáyaa
bahupdImaQaIla p`%yaok pdanao gauNatÜ AaiNa sa$p pdaMcaI baorIja k$na ]<ar maaMDtÜ.

����� eka bahupdIlaa dusaáyaa bahupdInao Baagatanaa AapNa dÜnhI bahupdIMmaQyao samaašk AsaNaarI pdo
]tr%yaa GaataMkaMcyaa Ëmaanao maaMDtÜ AaiNa AMkgaiNatamaQyao AapNa saM#yaaMcyaa Baagaakar jyaa
pwtInao krtÜ¸ %yaaca pwtInao bahupdIMcaa Baagaakar krtÜ.

1. AcaUk ]<aravar barÜbarcaI KUNa ³9´ kra.

1. 6x4y2 maQyao x4 caa sahgauNak ......... Aaho.

     (A) 6 (B) y2 (C) 6y2 (D) 4

2. –x2y4 yaa ekpdIcaa AMk sahgauNak .......... Aaho.

(A) 2 (B) 6 (C) 1 (D) –1

3. KalaIlapOkI bahupdI AsaNaarI baOijak raSaI ........ Aaho.

(A) 
2

1
x2 – 8  + 3.7 x (B) 2x + 

x2

1
 – 4

(C) (x2 – 2y2) ÷ (x2 + y2) (D) 6 + x  – x – 15x2

4. 1 – 2  a2b3 – (7a) (2b) + 3 b2  yaa raSaImaQyao ........... pdo Aahot.

 (A) 5 (B) 4 (C) 3 (D) 2

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

5. KalaIlapOkI iWpd raSaI ......... Aaho.

(A) 2x2y2 (B) x2 + y2 – 2xy

(C) 2 + x2 + y2 2x2y2 (D) 1 – 3xy3

6. KalaIlapOkI sa$p pdaMcaI jaÜDI .......... Aaho.

(A) 2a, 2b (B) 2xy3, 2x3y

(C) 3x2y, 
2

1
yx2 (D) 8, 16a

7. x2 – 2x – 15 yaa bahupdIcaI SaUnya ikMmat ........... Aaho.

(A) x = –5 (B) x = – 3

(C) x  = 0 (D) x = 3

8. x3y4 + 9x6 – 8y5 + 17 caI kÜTI ........... Aaho.

 (A) 7 (B) 17 (C) 5 (D) 6

2. calapdo AaiNa gaiNatI icanho vaap$na KalaIla ivaQaanao baOijak raSaI sva$pat ilaha.

1. eka saM#yaot tIna saM#yaa imaLivalaI Asata ]<ar 6 yaoto.

2. eka saM#yaocaI itPpT k$na caar vajaa kolao Asata ]<ar 11 yaoto.

3. dÜna Ëmaagat ivaYaya saM#yaaMcaa gauNaakar 35 Aaho.

4. eka saM#yaocaa 1/3 ha %yaaca saM#yaocyaa 1/5 poxaa 2 nao maÜza Aaho.

3. bahupdIcaI kÜTI saaMgaa.

1. 327

2. x + 7x2y2 – 6xy3 – 18

3. ax4 + bx3, a AaiNa b ho isqaraMk Aahot.

4. c6 – a3b2y2 – b2x3y  a,b AaiNa c ho isqaraMk Aahot.

4. bahu pdImaQaIla calaacaI idlaolaI ikMmat %yaa bahupdIcaI SaUnya ikMmat Aaho kaÆ to zrvaa.

1. x2 + 3x – 40                 x = 8

2. x6 – 1                     x = –1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

5. calaacaI idlaolaI ikMmat vaap$na bahupdIcaI ikMmat kaZa.

1. 2x – 
2

3
 x2 + 

5

4
x5 + 7x3 ;      x = 1/2

2.
5

4
y3 + 

5

1
y2 – 6y – 65           y = –5

6. n = 10 Asatanaa 
2

1
n2 +

2

1
n  yaa bahupdIcaI ikMmat kaZa. Aalaolao ]<ar pihlyaa dha naOsaiga-k

saM#yaaMcaI baorIja Aaho̧  ho isaw kra.

7. baorIja kra.

1.
3

7
x3 + 

5

2
x2 – 3x + 

5

7
   AaiNa 

3

2
x3 + 

5

3
x2 – 3x + 

5

3

2. x2 + y2 4xy                AaiNa 2y2 – 4xy

3. x3 + 6x2 + 4xy            AaiNa 7x2 + 8x3 + y2 + y3

4. 2x5 + 3x + 
3

2
             AaiNa –3x5 +

5

2
x – 3

8. vajaabaakI kra.

1. 0 maQaUna –x2 + y2 – xy

2. a – b + c maQaUna a + b – c

3. y2x – x2 – y maQaUna x2 – y2x + y

4. 3m2 – 3mn + 8 maQaUna – m2 + 3

9. x2 + xy + y2 maQyao kÜNatI raSaI imaLvaavaI¸ mhNajao ]<ar 2x3 + 3xy yaošlaÆ

10. –13x + 5y – 8 maQaUna kÜNatI raSaI vajaa kravaI¸ mhNajao ]<ar 11x – 16y +7 yaošlaÆ

11. dÜna bahupdIMcaI baorIja x2 – y2 – 2xy + y – 7 Aaho. %yaapOkI ek bahupdI 2x2 + 3y2 – 7 hI
Aaho. tr dusarI bahupdI kaZa.

12. jar¸ A = 3x2 – 7x + 8, B = x2 + 8x – 3 AaiNa C = – 5x2 – 3x + 2

tr B + C – A caI ikMmat kaZa.

13. 3x – y + 2 AaiNa – y – xy yaaMcyaa baorjaotUna 3x – y – xy vajaa kra.

]<aratIla x caI kÜTI saaMgaa.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

14. gauNaakar kra.

1. a2 – 5a – 6 laa 2a + 1 nao gauNaa 2. 4x2 + 16x + 15 laa x – 3 nao gauNa

3. a2 – 2a + 1 laa a – 1 nao gauNaa 4. a2 + 2ab + b2 laa a – b nao gauNaa

5. x2 – 1 laa 2x2 + 1 nao gauNaa 6. x2 – x + 1  laa x + 1  nao gauNaa

7. x2 + 
3

2
x + 

6

5
  laa x – 

4

7  nao gauNaa 8. 
3

2
x2 + 

4

5
x – 3  laa 3x2 + 4x + 1  nao gauNaa

15. (x2 + xy + y2)  AaiNa (x – y)  yaaMcyaa gauNaakaratUna (x2 – xy + y2)  AaiNa (x + y) yaaMcaa
gauNaakar vajaa kra.

16. Baagaakar kra.

p`%yaok ]dahrNaat Baagaakar AaiNa baakI maaMDa.

1. 8x3 + y3   ÷ 2x + y 2. 7x3 + 18x2 + 18x – 5  ÷ 3x + 5

3.20x2 – 15x3y6  ÷ 5x2 4. 35a3 – 21a4b     ÷ (–7 a3)

5. x3 – 3x2 + 5x – 8  ÷ x –2 6. 8y2 + 38y + 35  ÷ 2y + 7

3.....1

 1. 1´ y ; 1 2´ x¸ y ; 
3

2
,

3

1
, 7 3´ x, y¸ 

5

4

4´ x, y¸ 
5

2
,,,

3

1
5´ x, y; 2, –8 6´ x ; ekhI nahI.

 2. 1´ 2 2´ 2y¸ 3´ 2x2

 3. 1´ x – 3 = 15¸ 2´ x + 5 = 22

 4. 1´ 2, abc 2´ a, b, c, z 3´ x2y, –2xy2, – 
2

1
4´ 

8

1
 x3y2

 5. 1´ –xy2, + 
3

1
y2x 2´ – 3ab, + ab 3´ sa$p pdo naahIt.

 6. 1´¸ 2´ AaiNa 5´ 7. ekpdI ³2´ AaiNa ³4´

         iWpdI ³1´ AaiNa ³5´ i~pdI ³3´ AaiNa ³4´

AaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaa – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

g a i N atg a i N atg a i N atg a i N atg a i N at

3.....2

 1. 1´ 7¸ 2´ 3¸ 3´ 1¸ 4´ 0

 2. 2.5¸  9x, 
9

2
x2, –25x3, –3x6

 3. 1´ 10¸ 2´ 4¸ 3´ 2¸ 4´ 3

 4. 1´ 0¸ 2´  -7¸ 3´ 
15

19− 4´ 6

3.....3

 1. 1´ 
11

23
 x2 + 

4

5
x + 6 2´ 

5

7
 x3 + x2 + x –2

3´  3x3 + 12x2 – 7x + 
3

19
y 4´   9x3 + 5x2y – 8xy

 2. 1´ –x3 + 4x + 7 2´ 0

3´ ab + bc  + ca 4´ a2 + 2b2 – 4ab

 3. 1´ –7x3 + 4x2 – 5x 2´ – 4y3 +7y2+ 8y – 12

3´ 3z3 + 2z2 – 2z +5 4´ –7x3 + 10x2 – 9x – 17

4.    a – ab = 3

 1. 1) C, 2) D, 3) A, 4) B, 5) D,

6) C, 7) B, 8) A

 2. 1´ y + y = 6 2´ 3y – 4 = 11 3´ z (z + 2) = 35 4´ 
3

x
 –

5

x
 = 2

 3. 1´ 0 2´ 6 3´ 3 4´ 4

 4. 1´ naahI 2´ hÜya

 5. 1´
24

37
2´ 0

saMkINa- saMkINa- saMkINa- saMkINa- saMkINa- p`p`p`p`p`SnasaMgaSnasaMgaSnasaMgaSnasaMgaSnasaMga `` `` `hhhhh – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ba Oijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdIba O ijak raSaI AaiNa bahupdI

 6.    55

 7. 1´ 3x3 +x2 – 6x + 2 2´ x2 +3y2

3´ 9x3 + 13x2 + 4xy + y2 + y3 4´ – x5 + 
5

17
x – 

3

7

 8. 1´ x2 –y2+ xy 2´ 2c – 2b

3´ 2y2x –2x2 – 2y 4´ 4m2– 6mn + 8

 9. x2 + 2xy – y2

 10. –24x + 21y – 15

 11. – x2 – 4y2 – 2xy + 8y – 8

 12. –7x2 + 12x – 9

 13. 2xy – y,  2y

 14. 1´ 2a3 + 11a2 – 7a – 6 2´ 4x3 + 4x2 – 33x – 45

3´ a3 – 3a2 + 3a – 1 4´ a3 + a2b – ab2 – b3

5´ 2x4 – x2 – 1 6´ x3 +1

7) x3 – 
12

13
 x2 – 

3

x
 – 

24

35
8) 2x4 + 

12

77
x3 – 

3

10
 x2 – 

4

43
 x – 3

 15.   –2y3

 16. 1) 4x2 – 2xy + y2 ;   0 2) 9x2 – 9x + 21 ; – 110

3) 4 – 3xy6 ; 0 4) – 5 + 3ab  ; 0

5) x2 – x – 3 ;  –2 6) 4y +5 ; 0

� � �� � �� � �� � �� � �
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

4

saU~o AaiNa AvayavasaU~o AaiNa AvayavasaU~o AaiNa AvayavasaU~o AaiNa AvayavasaU~o AaiNa Avayava

baOijak raSaI ivaSaoYatÁ bahupdI yaaMcaa gauNaakar ksaa kravaa¸ ho AapNa maagaIla p`krNaat paihlao Aahoca.
baIjagaiNatatIla ]dahrNao saÜDivatanaa kahI pdaMcao gauNaakar vaarMvaar yaot Asatat. AapNa yaa gauNaakaraMkDo
naIT laxa idlyaasa gauNaakaracyaa sava- payaáyaa na maaMDtasauwa yaa gauNaakaraMcaI ]<aro AapNaasa maaMDta yaotat.
%yaamauLo AakDomaÜD AaiNa vaoLsauwa vaacatÜ.

jar Aaplyaalaa   (a + b)2, (a – b)2, (a + b) (a – b), (a + b)3 yaa gauNaakaraMcaI ]<aro maaiht AsatIla tr
108 × 108¸ 104 × 96¸ 99 × 99 × 99 yaa gauNaakaraMcaI ]<aro AapNa sahjapNao maaMDU SaktÜ.  (a + b)2,
(a – b)2, (a + b) (a – b), (a + b)3 yaa gauNaakaracyaa ]<araMnaa saU~o Asao mhNatat.

 (a2 – b2), (a3 + 8b3) yaasaar#yaa bahupdIMcao Avayava SaÜQaNyaacyaa p`iËyaosa Avayava paDNao Asao
mhNatat. jyaa bahupdIMcao sahgauNak pUNaa-Mk saM#yaa Aahot¸ ASaaca bahupdIMcao Avayava AapNa pahNaar AahÜt.

yaa pazat AapNa kahI bahupdIMcao ivaiSaYT gauNaakar ³saU~o´ AaiNa kahI bahupdIMcao Avayava pahNaar
AahÜt. yaaiSavaaya bahupdIMcaa Avayava pwtInao lasaaiva AaiNa masaaiva ksaa kaZtat hohI pahNaar AahÜt.
SaovaTI pirmaoya baOicak raSaI va %yaavarIla maUlaBaUt p`iËyaahI pahNaar AahÜt.

 ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á

yaa pazacaa AByaasa kolyaanaMtr AapNaa KalaIla baabaIMcao &ana hÜšla.

����� (a + b)2, (a + b) (a – b), (x + a), (x + b), (a + b) (a2 – ab + b2), (a – b) (a2 + ab + b2),
(a + b)3 AaiNa (ax + b) (cx + d)  yaa saU~aMcao ivastar ilaihta yaotIla.

����� saU~aMcaa vaapr k$na saM#yaaMcao vaga- ikMvaa Gana ilaihta yaotIla.

����� bahupdIMcao tsaoca a2 – b2, a3 – b3 yaasaar#yaa raSaIMcao Avayava paDta yaotIla.

����� maQalyaa pdacaI fÜD k$na ax2 + bx + c (a ≠ 0),   yaasaar#yaa i~pdIMcao Avayava paDta yaotIla.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

a

a a

a

a2

b

b

b

b2

D H C

G

A E B

F

ab

ab

b

����� Avayava pwtInao bahupdIMcao lasaaiva masaaiva kaZta yaotIla.

����� ekcala AaiNa iWcala baOijak raSaIMcaI ]dahrNao dota yaotIla.

����� baOijak raSaIMvar caar maUlaBaUt gaiNatI p`iËyaa krta yaotIla.

Apoixat pUva -&ana ÁApoixat pUva -&ana ÁApoixat pUva -&ana ÁApoixat pUva -&ana ÁApoixat pUva -&ana Á

����� saM#yaap`NaalaI va %yaavarIla caar maUlaBaUt p`iËyaa

����� GaataMkacao inayama

����� baOijak raSaI

����� bahupdIMvarIla caar maUlaBaUt gaiNatI p`iËyaa.

����� saM#yaaMcaa lasaaiva AaiNa masaaiva.

����� p`aqaimak [ya<aaMmaQyao AByaasalaolao BaUimatI AaiNa maÜjamaap yaaMcao p`aqaimak saMbaÜQa

4.1 ivaSaoYa p`karcao gauNaakar ikMvaa saU~o   ivaSaoYa p`karcao gauNaakar ikMvaa saU~o   ivaSaoYa p`karcao gauNaakar ikMvaa saU~o   ivaSaoYa p`karcao gauNaakar ikMvaa saU~o   ivaSaoYa p`karcao gauNaakar ikMvaa saU~o  (Special Products)

baIjagaiNatamaQyao ivaSaoYa p`karcao gauNaakar vaarMvaar yaot Asatat. %yaaMnaa AapNa saU~o mhNatÜ.

1) (a + b)2 caa vaga-ivastar pahU.

 (a + b)2 = (a + b) (a + b)

= a (a + b) + b (a + b) ivatrNaacaa inayama

= a2 + ab + ab +  b2

= a2 + 2ab + b2

varIla vagaa-caI BaÝitk isawta–SaojaarIla AaÌtIkDo baarkašnao laxa Va.

1) (a + b)2 Ä caÝrsa  ABCD cao xao~fL

Ä caÝrsa  AEFG cao xao~fL †

Aayat  EBIF cao xao~fL †

Aayat  DGFH cao xao~fL †

caÝrsa  CHFI cao xao~fL

= a2 + ab + ab + b2

= a2 + 2ab + b2

I
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ (a + b)2 = a2 + 2ab + b2

2) (a – b)2 caa vaga-ivastar pahU.

 (a – b)2 = (a – b) (a – b)

= a (a – b) – b (a – b) ivatrNaacaa inayama

= a2 – ab – ab + b2

= a2 – 2ab + b2

dusarI pwt dusarI pwt dusarI pwt dusarI pwt dusarI pwt – yaa pwtIt AapNa (a + b)2 cyaa saU~acaa vaapr k$

AapNa a – b ho a + (– b) AsaohI ilahU SaktÜ.

(a – b)2 = [a – b) – (b )]2

= (a – b)2 = a (a – b) – b (a – b)

= a2 + 2 (a) (– b) + ( – b)2

= a2 – 2ab + b2

varIla vagaa-caI BaÝitmaitk isawtavarIla vagaa-caI BaÝitmaitk isawtavarIla vagaa-caI BaÝitmaitk isawtavarIla vagaa-caI BaÝitmaitk isawtavarIla vagaa-caI BaÝitmaitk isawta–     SaojaarIla AaÌtIkDo baarkašnao laxa Va.

(a – b)2 Ä caÝrsa PQRS cao xao~fL

Ä caÝrsa  STVX cao xao~fL –

³Aayat  RTVW cao xao~fL †

Aayat  PUVX cao xao~fL

– caÝrsa  QUVW cao xao~fL´

= a2 – (ab + ab – b2)

= a2 – ab – ab + b2

Ä a2 – 2ab + b2

∴ (a – b)2 Ä a2 – 2ab + b2

inaYkYa - ÁinaYkYa - ÁinaYkYa - ÁinaYkYa - ÁinaYkYa - Á

(a + b)2 = a2 + 2ab + b2 ........³1´

(a – b)2 = a2 – 2ab + b2 ........³2´

a

a

a – b

b
b

b

a – b

a – b

(a – b)2b(a–b)

b(a–b)b2

V T

X b S

W R

P

Q

U
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

³1´ AaiNa ³2´ yaaMcaI baorIja kolaI Asata¸

(a + b)2 + (a – b)2 = 2 (a2 + b2)

³1´ maQaUna ³2´ vajaa kolao Asata¸

(a + b)2 – (a – b)2 = 4 ab

Aata (a + b) (a – b) yaa gauNaakaracao ]<ar kaZU.

(a + b) + (a – b) =  a (a – b) + b(a – b) ivatrNaacaa inayama

Ä a2 – ab + ab – b2

Ä a2 –b2

varIla ga uNaakaracaI BaÝimaitk isaQdta ÁvarIla ga uNaakaracaI BaÝimaitk isaQdta ÁvarIla ga uNaakaracaI BaÝimaitk isaQdta ÁvarIla ga uNaakaracaI BaÝimaitk isaQdta ÁvarIla ga uNaakaracaI BaÝimaitk isaQdta Á

SaojaarIla AaÌtIkDo baarkašnao laxa Va.

(a + b) (a + b) Ä Aayat  ABCD cao xao~fL

Ä Aayat  AEFD cao xao~fL †

Aayat  EBCF cao xao~fL

Ä Aayat  AEFD cao xao~fL †

Aayat  FGHI cao xao~fL

Ä ³Aayat  AEFD cao xao~fL †

Aayat  FGHI cao xao~fL

– caÝrsa  DIHJ cao xao~fL – Aayat – DIHJ cao xao~fL

Ä caÝrsa  AEGJ cao xao~fL –

– Aayat  DIHJ cao xao~fL

= a2 –b2

∴ (a + b) (a + b) = a2 –b2

AMkgaiNatImaQyao dÜna saM#yaaMcyaa baorjaolaa %yaaca dÜna saM#yaaMcyaa vajaabaakInao gauNaUna ]<ar kaZNyaasaazI hI
pwtI ]pyau> Aaho.

]da. 64 × 56 = (60 + 4) × (60 – 4)

a – b

a – b

a 
– 

b

aa

a

a – b b

b b

A JD

E F G

B C

I H

b
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

= 602 – 42

= 3600 – 16

= 3584

(4) (x + a)(x + b)  cao  ]<ar kaZa.

 (x + a) × (x + b) = x(x + b) + a (x + b) ivatrNaacaa inayama

= x2 + bx + ax + ab

= x2 + (a + b) x + ab

∴ (x + a)(x + b) = x2 + (a + b) x + ab

inaYkYa - ÁinaYkYa - ÁinaYkYa - ÁinaYkYa - ÁinaYkYa - Á (i) (x – a) (x – b) = x2 – ( a + b) x + ab

(ii) (x – a) (x + b) = x2 + ( b – a) x – ab

ivaVaqyaa-MnaI varIla inaYkYaa-Mcaa pDtaLa Gyaavaa.

(5) Aata (ax + b)(cx + d) yaa gauNaakaracao ]<ar kaZU.

(ax + b)(cx + d) = ax (cx + d) + b (x + d)

= acx2 + adx + bcx + bd

= acx2 + (ad + bc) x + bd

∴     (ax + b)(cx + d) = acx2 + (ad + bc) x + bd

inaYkYa - ÁinaYkYa - ÁinaYkYa - ÁinaYkYa - ÁinaYkYa - Á (i) (ax – b)(cx – d) = acx2 – (ad + bc) x + bd.

(ii) (ax – b)(cx + d) = acx2 – (bc – ad) x – bd.

ivaVaqyaa-MnaI varIla inaYkYaa-Mcaa pDtaLa Gyaavaa.

varIla saU~aMvar AaQaairt kahI ]dahrNao saÜDvaU yaa.

]da. ]da. ]da. ]da. ]da. 4.....1 Á Á Á Á Á KalaIla gauNaakar kra.

1) (2a +  3b)2 2) 
2

b6a
2
3

⎥⎦
⎤

⎢⎣
⎡ −

3) ( 3x + y) (3x – y) 4) (x + 9) (x + 3)

5) (a + 15) (a – 7) 6) (5x – 8) (5x – 6)

7) (7x – 2a) (7x + 3a) 8) (2x + 5 ) (3x + 4)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

]kla Á]kla Á]kla Á]kla Á]kla Á

1) varIla ]dahrNaamaQyao a cyaa jaagaI 2a AaiNa b cyaa jaagaI 3b maaMDU.

(2a +  3b)2 = (2a)2 + 2(2a)(3b) + (3b)2

  = 4a2 + 12ab + 9b2

2) inaYkYa- (2) caa vaapr k$na¸

2
b6a

2
3

⎟
⎠
⎞

⎜
⎝
⎛ −  =  

2
a

2
3

⎟
⎠
⎞

⎜
⎝
⎛

– 2 ⎟
⎠
⎞

⎜
⎝
⎛ a

2
3

(6b) + (6b)2

  =  
4
9

a2 – 18ab + 36b2

3) ( 3x + y) (3x – y) = (3x)2 – y+2 ³inaYkYa- ³3´ va$na´

 = 9x2 – y2

4) (x + 9) (x + 3) = x2 + ( 9 + 3) x + 9 × 3  ³inaYkYa- ³4´ va$na´

= x2 + 12x + 27

5) (a + 15) (a – 7) = a2 + (15 –7) a – 15 × 7

= a2 + 8a – 105

6) (5x – 8) (5x – 6) = (5x)2 – ( 8 + 6) (5x) + 8 × 6

= 25x2 – 70x + 48

7) (7x – 2a) (7x + 3a) = (7x)2 + (3a – 2a) (7x) – (3a)(2a)

= 49x2 + 7ax –6a2

8) (2x + 5 ) (3x + 4) = (2 × 3)x2 + (2 × 4 + 5 × 3)x + 5 × 4

= 6x2 + 23x + 20

saU~aMcyaa saahayyaanao AMkgaiNatatIla gauNaakar saÜPyaa pwtInao krta yaotat.

yaasaazI KalaIla ]dahrNao pha.

]da. ]da. ]da. ]da. ]da. 4.....2 Á Á Á Á Á     saU~aMcyaa saahayyaanao KalaIla ]dahrNao saÜDvaa.

1) 101 × 101 2) 98 × 98 3) 68 × 72

4) 107 × 103 5) 56 × 48 6) 94 × 99
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 101 × 101 = (101)2 = (100 + 1)2

= 1002 + 2 × 100 × 1 + 12

= 10000 + 200 +1

= 10201

2) 98 × 98 = 982 = (100 – 2)2

= 1002 – 2 × 100 × 2 + 22

= 9604

3) 68 × 72 = (70 – 2)(70 + 2)

= 702 – 22

= 4900 – 4

= 4896

4) 107 × 103 = (100 + 7) (100 + 3)

= 1002 + (7 + 3) × 100 + 7 × 3

= 10000 + 1000 + 21

= 11021

5) 56 × 48 = (50 + 6) (50 –2)

= 502 + ( 6 – 2) × 50 – 6 × 2

= 2500 + (4) × 50 – 12

= 2500 + 200 – 12

= 2688

6) 94 × 99 = (100 – 6) (100 – 1)

= 1002 – (6 + 1) × 100 + 6 × 1

= 10000 – 700 + 6

= 9306

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....1

(1) ]<aro kaZa.

1) (5x + y)2 2) (x – 3)2 3) (ab + cd)2

4) (2x – 5y)2 5) 
2

1
3
x

⎟
⎠
⎞

⎜
⎝
⎛ + 6) 

2

3
1

2
z

⎟
⎠
⎞

⎜
⎝
⎛ −
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

7) (a2 + 5) (a2 – 5) 8) (xy – 1)(xy + 1) 9) ⎟
⎠
⎞

⎜
⎝
⎛ +⎟
⎠
⎞

⎜
⎝
⎛ +

4
3x

3
4x

10) ⎟
⎠
⎞

⎜
⎝
⎛ +⎟

⎠
⎞

⎜
⎝
⎛ −

3
1x

3
23x

3
2 22 11) (2x + 3y)(3x + 2y) 12) (7x + 5y)(3x – y)

(2) saÜpo $p Va.

1) (2x2 + 5)2 – (2x2  – 5)2 2) (a2 + 3)2 + (a2 – 3)2

3) (ax + by)2 + (ax – by)2 4) (p2 + 8q2)2 – (p2 – 8q2)2

(3) saU~aMcaa vaapr k$na KalaIla ]dahrNao saÜDvaa.

1) 102 × 102 2) 108 × 108 3) 69 × 69 4) 998 × 998

5) 84 × 76 6) 157 × 143 7) 306 × 294 8) 508 × 492

9) 105 × 109 10) 77 × 73 11) 94 × 95 12) 993 × 996

4.....2 AaNaKI kahI saU~o   AaNaKI kahI saU~o   AaNaKI kahI saU~o   AaNaKI kahI saU~o   AaNaKI kahI saU~o  (Some other special products)

(6) (a +b)  yaa iWpdIcaa Gana kra.

(a +b)3 = (a + b) (a + b)2

= (a + b) (a2 + 2ab + b2)  GaataMkacao inayama vaap$na

= a(a2 + 2ab + b2) + b (a2 + 2ab + b2)  ivatrNaacaa inayama

= a3 + 2a2b +ab2 +a2b + 2ab2 + b3

= a3 + 3a2b + 3ab2 + b3

= a3 + 3ab (a + b) + b3

∴ (a + b)3 = a3 + 3ab ( a + b) + b3

(7) Aata (a – b)  caa Gana k$.

                 (a – b)3 = (a – b) (a – b)2

= (a – b) (a2 – 2ab + b2)  GaataMkacao inayama vaap$na

= a(a2 – 2ab + b2) – b (a2 – 2ab +b2)   ivatrNaacaa inayama

= a3 – 2a2b +ab2 – a2b + 2ab2 – b3

= a3 – 3a2b + 3ab2 – b3

= a3 – 3ab (a – b) – b3

∴ (a – b)3 = a3 – 3ab ( a – b) – b3
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

TIp Á (a + b)3  = a3 + 3ab ( a + b) + b3 yaa bahupdImaQyao b eovajaI –b Gaotlao tr (a – b)3 cao ]<ar
badlat naahI.

(8)         (a + b) (a2 – ab + b2) = a (a2 – ab + b2) + b(a2 – ab + b2) ivatrNaacaa inayama

= a3 – a2b + ab2 + a2b – ab2 – b3

= a3 + b3

∴           (a + b)(a2 – ab + b2) = a3 + b3

(9)         (a – b) (a2 + ab + b2) = a (a2 +ab + b2) – b(a2 + ab + b2) ivatrNaacaa inayama

= a3 + a2b + ab2 – a2b – ab2 – b3

= a3 – b3

∴ (a – b)(a2 + ab + b2) = a3 – b3

varIla saU~aMva$na AaQaairt kahI ]dahrNao pahU.

]da. ]da. ]da. ]da. ]da. 4.....3 : : : : : saÜDvaa.

1) (7x + 9y)3 2) (px – yz)3 3) (x – 4y2)3

4) (2a2 + 3b2) 5) 
3

b
3
5a

3
2

⎟
⎠
⎞

⎜
⎝
⎛ − 6) 

3
c

3
41 ⎟

⎠
⎞

⎜
⎝
⎛ +

]kla Á]kla Á]kla Á]kla Á]kla Á

1) (7x + 9y)3 = (7x)3 + (7x)(9y)(7x + 9y) + (9y)3

= 343x3 + 189xy (7x + 9y) + 729 y3

= 343x3 + 1323 x2y + 1701 xy2 + 729 y3

2) (px – yz)3 = (px)3 – 3 (px) (yz) (px – yz) – (yz)3

= p3x3 – 3pxyz (px – yz) – y3z3

= p3x3 – 3p2x2yz + 3pxy2z2 – y3z3

3) (x – 4y2)3 = x3 – 3x (4y2)(x – 4y2) – (4y2)3

= x3 – 12xy2 (x – 4y2) – 64y6

= x3 – 12x2y2 + 48 xy4 – 64y6

4) (2a2 + 3b2) = (2a2)3 + 3(2a2)(3b2)(2a2 + 3b2) + (3b2)3

= 8a6 + 18a2b2 (2a2 + 3b2) + 27 b6

= 8a6 + 36a4b2 + 54a2b4 + 27 b6
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

5)
3

b
3
5a

3
2

⎟
⎠
⎞

⎜
⎝
⎛ −  = 

3
a

3
2

⎥⎦
⎤

⎢⎣
⎡

– 3 ⎥⎦
⎤

⎢⎣
⎡ a

3
2

⎥⎦
⎤

⎢⎣
⎡ b
3
5

⎥⎦
⎤

⎢⎣
⎡ − b

3
5a

3
2

– 
3

b
3
5

⎥⎦
⎤

⎢⎣
⎡

= 
33

27
125

3
5

3
2

3
10

27
8 bbaaba −⎥⎦

⎤
⎢⎣
⎡ −−

= 3223 b
27

125ab
9

50ba
9
20a

27
8

−+−

6)                    
3

c
3
41 ⎟

⎠
⎞

⎜
⎝
⎛ + = (1)3 + 3(1) ⎟

⎠
⎞

⎜
⎝
⎛ c

3
4

⎟
⎠
⎞

⎜
⎝
⎛ + c

3
41 +

3
c

3
4

⎟
⎠
⎞

⎜
⎝
⎛

= 1 + 4c ⎟
⎠
⎞

⎜
⎝
⎛ + c

3
41 + 3c

27
64

= 1 + 4c + 3
16

 C2 + 27
64

 C3

]da. ]da. ]da. ]da. ]da. 4.....4 Á Á Á Á Á saU~aMcaa vaapr k$na KalaIla saM#yaaMcao Gana kaZa.

1) 19 2) 101 3) 54 4) 47

]kla Á ]kla Á ]kla Á ]kla Á ]kla Á 1)     193 = ( 20 – 1)3

= 203 – 3 × 20 × 1 (20 – 1) – 13

= 8000 – 60 (20 – 1) – 1

= 8000 – 1200 + 60 – 1

= 6859

2) 1013 = (100 + 1)3

= 1003 + 3  × 100 × 1 (100 + 1) + 13

= 1000000 + 300 × 100 + 300 +1

= 1030301

3) 543 = (50 + 4)3

= 503 + 3 × 50 × 4 (50 + 4 ) + 43

= 125000 + 600 (50 + 4) + 64

= 1,57,464

4)  473 = ( 50 – 3)3



i T p ai T p ai T p ai T p ai T p a

 119

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

= 503 – 3 × 50 × 3 (50 – 3) – 33

= 125000 – 450 (50 – 3) – 27

= 125000 – 22500 + 1350 – 27

= 1,03,823

]da. ]da. ]da. ]da. ]da. 4.....5 Á Á Á Á Á p`%yaxa gauNaakar na krta KalaIla ]dahrNaaMcaI ]<aro saaMgaa.

1) (2a + 3b) (4a2 – 6ab + 9b2)

2) (3a – 2b) (9a2 + 6ab + 4b2)

]kla Á]kla Á]kla Á]kla Á]kla Á 1) (2a + 3b) (4a2 – 6ab + 9b2)

= (2a + 3b) [(2a)2 – (2a) (3b)+ (3b)2]

= (2a)3 + (3b)3

= 8a3 + 27b3

2) (3a – 2b) (9a2 + 6ab + 4b2)

= (3a – 2b) [(3a)2 + (3a) (2b) + (2b)2]

= (3a)3 – (2b)3

= 27a3 – 8b3

]da. ]da. ]da. ]da. ]da. 4.....6 Á Á Á Á Á saÜpo $p Va.

1) (3x – 2y)2 + 3(3x – 2y)2(3x + 2y) + 3 (3x – 2y) (3x + 2y)2 + (3x + 2y)3

2) (2a – b)3 + 3 (2a – b) (2b – a) (a + b) + (2b – a)3

]kla Á]kla Á]kla Á]kla Á]kla Á 1) (3x – 2y)2 + 3(3x – 2y)2(3x + 2y) + 3 (3x – 2y) (3x + 2y)2 + (3x + 2y)3

(3x – 2y) = a AaiNa (3x + 2y) = b  maanaU

∴ idlaolaa raSaI = a3 + 3 a2b + 3ab2 + b3

= (a + b)3

ikMmatI GaalaUna¸

(3x – 2y + 3x + 2y)3

= (6x)3

= 216x3

2) (2a – b)3 + 3 (2a – b) (2b – a) (a + b) + (2b – a)3
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

(2a – b) = x AaiNa (2b – a) = y maanaU

∴ idlaolaa raSaI = x3 + 3 xy (x + y) + y3

= (x + y)3

ikMmatI GaalaUna¸

= (2a – b + 2b – a)3

= (a + b)3

= a3 + 3a2 b + 3ab2 + b3

]da. ]da. ]da. ]da. ]da. 4.....7 saÜpo $p Va.

1) 537537537857857857
537537537857857857

×+×+×
××−××

2) 326326326674674674
326326326674674674

×+×−×
××+××

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 537537537857857857
537537537857857857

×+×+×
××−××

varIla bahupdI ASaIhI maaMDta yaošla.

= 22

33

537537857857
537857

+×+

−

857 Ä a AaiNa 537 Ä b maanaU

∴     idlaolaa raSaI = 22

33

baba
ba
++

−

= 
)baba(

)baba)(ba(
22

22

++

++−

= a – b

ikMmatI GaalaUna¸

Ä 857 – 537

Ä 320
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

2) 326326326674674674
326326326674674674

×+×−×
××+××

varIla bahupdI ASaIhI maaMDta yaošla.

=  22

33

326326674674
326674

+×−

+

=
)326326674674(

)326326674674)(326674(
22

22

+×−

+×−+

Ä 674 † 326

Ä 1000

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....2

(1) KalaIla raSaIMcaa ivastar ilaha.

1) (3x + 4y)3 2) (p – qr)3 3) 
3

3
ba ⎟
⎠
⎞

⎜
⎝
⎛ +

4) 
3

b
3
a

⎟
⎠
⎞

⎜
⎝
⎛ − 5) 

3
22 b

3
2a

2
1

⎟
⎠
⎞

⎜
⎝
⎛ + 6) 

3
2332 yb2xa

2
1

⎟
⎠
⎞

⎜
⎝
⎛ −

(2) saU~aMcaa vaapr k$na saM#yaaMcao Gana maaMDa.

1) 8 2) 12 3) 18 4) 23

5) 53 6) 48 7) 71 8) 69

9) 97 10) 99

(3) p`%yaxa gauNaakar na krta KalaIla ]dahrNaaMcaI ]<aro saaMgaa.

1) (2x + y)(4x2 – 2xy + y2) 2) (x – 2) (x2 + 2x + 4)

3) (1 +  x) ( 1 – x + x2) 4) (2y – 3z2) (4y2 + 6yz2 + 9z4)

5) (4x + 3y)(16x2 – 12xy + 9y2) 6) 
3

y
7
1x3 ⎟

⎠
⎞

⎜
⎝
⎛ −

3
22 y

49
1xy

7
3x9 ⎟

⎠
⎞

⎜
⎝
⎛ ++
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

(4) ikMmatI kaZa.

1´ jar a + 2b = 10 AaiNa  ab = 15 tr¸ a3 + 8b3 caI ikMmat kaZa.

[(a + 2b)3 = a3 + 8b3 + 6ab (a + 2b) ⇒ a3 + 8b3 = (a + 2b)3 – 6ab (a + 2b)]

2´ jar  x – y = 5, AaiNa  xy = 66 tr  x3 – y3 caI ikMmat kaZa.

(5) 1) 4x – 5z = 16 AaiNa  xz = 12 Asatanaa 64x3 – 125 t2 caI ikMmat kaZa.

tsaoca 2´ 4x – 5z = 5
3
 AaiNa  xz = 6 Asatanaa  64x3 – 125z3 caI ikMmat kaZa.

(6) saÜpo $p Va.

1) (2x + 5)3 – (2x – 5)3

2) (7x + 5y)3 – (7x – 5y)3 – 30y (7x + 5y) (7x – 5y)3

³TIp Á 7x + 5y = a AaiNa  7x – 5y = b Gyaa mhNajao  a – b = 10y hÜšla´

3) (3x + 2y ) (9x2 – 6xy + 4y2) – (2x + 3y) (4x2 – 6xy + 9y2)]

4) (2x – 5)(4x2 + 10x + 25 ) – (5x + 1) (25x2 – 5x + 1)

(7) saÜpo $p Va.

1) 125125125875875875
125125125857857857

×+×−×
××+××

2) 234234234678678678
234234234678678678

×+×+×
××−××

4.....3 bahupdIMcao Avaya paDNao  bahupdIMcao Avaya paDNao  bahupdIMcao Avaya paDNao  bahupdIMcao Avaya paDNao  bahupdIMcao Avaya paDNao (Factorization of Polynomials)

AMkgaiNatamaQyao 3 × 4 Ä 12 yaa gauNaakarat 3 AaiNa 4 ho 12 cao Avayava Aahot¸ Asao AapNa mhNatÜ.
baIjagaiNatamaQyao  (x + y)        (x – y) = x2 – y2 yaa gauNaakarat  (x + y) AaiNa (x – y) ho  (x2 – y2)
Avayava Aahot Asao AapNa mhNatÜ.

bahupdIcao Avayava paDNao mhNajao idlaolaI bahupdI dÜna ikMvaa AiQak bahupdIMcaa gauNaakar Aaho̧  ho daKivaNao
hÜya. gauNaakaratIla p`%yaok bahupdIlaa maUL bahupdIcaa Avayava Asao mhNatat.

pUNaa-Mk sahgauNak Asalaolyaa bahupdIMcaoca Avayava paDNao hI AaplaI Avayava paDNyaacaI mayaa-da Aaho. yaa
izkaNaI Aalaolyaa gauNakatdoKIla

pUNaa-Mk sahgauNakca AsaNao AavaSyak Aaho.  2x2 – y2 yaa p`karcyaa bahupdIMcao Avayava paDNao AapNa

ivacaarat GaoNaar naahI karNa yaa bahupdIcao Avayava( 2 x + y)( 2 x – y) ho pDtat va yaa Avayava

bahupdI pUNaa-Mk sahgauNak bahupdI naahIt.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

idlaolyaa bahupdIcao dÜna ikMvaa AiQak pDlaolao Avayava lahanaat lahana kÜTIcao AsatIla¸ %yaa AvayavaaMcao
AjaUna Avayava pDt nasatIla AaiNa AvayavaaMcao pUNaa-Mk sahgauNakamaQyao 1 ikMvaa –1 yaapoxaa dusaro samaašk
Avayava nasatIla tr idlaolyaa bahupdIMcao pUNa- Avayava pDlao Aahot¸ Asao maanatat.

yaa vyaa#yaonausaar  (x2 – 4x) cao  x (x – 4) ho pUNa- Avayava pDlaolao Aaho. yaa ]laT  (16x4 – 1) yaa
bahupdIcao  (4x2 + 1) (4x2 – 1) ho pUNa- Avayava pDlaolao naahIt. karNa yaa AvayavaaMmaQaIla  (4x2 – 1) yaa
bahupdIcao  (2x + 1) (2x – 1) Asao Avayava pDtat. mhNaUna  (16x4 – 1) yaa bahupdIcao pUNa- Avayava  (2x
+ 1) (2x – 1) (4x2 + 1) ho Aahot.

yaa pazat iSaklaolyaa sava- saU~aMcaa vaapr AaiNa Avayava paDNyaasaazI krNaar AahÜt. bahupdIMcao Avayava
paDNyaacyaa inarinaraL\yaa pwtI AapNa ]dahrNaaMWaro samajaavaUna Gao}.

1. ivatrNaacaa inayama vaap$na Avayava paDNao  . ivatrNaacaa inayama vaap$na Avayava paDNao  . ivatrNaacaa inayama vaap$na Avayava paDNao  . ivatrNaacaa inayama vaap$na Avayava paDNao  . ivatrNaacaa inayama vaap$na Avayava paDNao  (Factorization by Distributive Property)

]da. ]da. ]da. ]da. ]da. 4.....8 Á Á Á Á Á Avayava paDa.

1) 10a – 25 2) x2y3 + x3y2

3) 5ab (ax2 + y2) – 6mn (ax2 + y2) 4) a (b – c)2 + b (b – c)

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 10 a – 25 = 5 × 2a – 5 × 5

= 5(2a – 5)

³dÜnhI pdaMmaQaIla samaašk Avayava 5´

∴ 10a – 25 cao 5(2a – 5) ho gauNak Aahot.

2) x2y3 + x3y2 yaa bahupdImaVo dÜnhI pdaMmaQyao x2y2 hI ]ccatma kÜTI AsalaolaI pdo saamaašk
Aahot.

∴ x2y3 + x3y2 = x2y2 (y + x)

∴ x, x2, y, y2, xy, x2y, xy2, x2y2  AaiNa (y + x) ho x2y3 + x3y2 yaa bahupdIMcao Avayava
Aahot.

3) 5ab (ax2 + y2) – 6mn (ax2 + y2)

yaa bahupdImaQyao ax2 + y2hI bahupdI samaašk Aaho.

∴ 5ab (ax2 + y2) – 6mn (ax2 + y2) = (ax2 + y2) (5ab – 6mn)

4) a (b – c)2 + b (b – c) = ( b – c) × [a(b – c)] + (b – c) × b

= (b – c) × [a(b – c) + b]

= (b – c) × [ab – ac + b ]
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

2) dÜna vagaa - Mcyaa vajaabaakIca o sa U~ vaap$na Avayava paDNa o.dÜna vagaa - Mcyaa vajaabaakIca o sa U~ vaap$na Avayava paDNa o.dÜna vagaa - Mcyaa vajaabaakIca o sa U~ vaap$na Avayava paDNa o.dÜna vagaa - Mcyaa vajaabaakIca o sa U~ vaap$na Avayava paDNa o.dÜna vagaa - Mcyaa vajaabaakIca o sa U~ vaap$na Avayava paDNa o. [Factorization Involving
Difference of Two square]

x2 – y2 = (x + y)(x – y) ho AapNaasa maaihtI Aahoca.

mhNaUna (x + y) (x – y) ho x2 – y2 cao Avayava Aahot.

]da. ]da. ]da. ]da. ]da. 4.....9 Á Á Á Á Á Avayava paDa.

1) 9x2 – 16y2 2) x4 – 81y4

3) a4 – (2b – 3c)2 4) x2 – y2 + 6y – 9

]kla Á  1) 9x2 – 16y2 = (3x)2 – (4y)2  dÜna vagaa-McaI vajaabaakI

= (3x + 4y) (3x – 4y)

2) x4 – 81y4 = (x2)2 – (9y2)2

= (x2 + 9y2)(x2 –9y2)

prMtu x2 – 9y2 = (x)2 – (3y)2 hI dÜna vagaa-McaI vajaabaakI Aaho.

∴      x4 – 81y4 = (x2 + 9y2)[(x)2 – (3y)2]

= (x2 + 9y2) (x + 3y) (x – 3y)

3) a4 – (2b – 3c)2 = (a2)2 – (2b –3c)2

= [a2 + (2b – 3c)][a2 – (2b – 3c)]

= (a2 + 2b – 3c) (a2 – 2b + 3c)

4)   x2 – y2 + 6y – 9 = x2 – (y2 – 6y + 9) hI payarI Qyaanaat Gyaa.

= (x)2 – [(y)2 – 2 × y × 3 + (3)2]

= (x)2 – (y – 3)2

= [x + (y + 3)] [x – (y – 3)]

= [x + y – 3][x – y + 3]

3. pUNa- vagaa-cyaa i~pdIcao Avayava paDNao  . pUNa- vagaa-cyaa i~pdIcao Avayava paDNao  . pUNa- vagaa-cyaa i~pdIcao Avayava paDNao  . pUNa- vagaa-cyaa i~pdIcao Avayava paDNao  . pUNa- vagaa-cyaa i~pdIcao Avayava paDNao  (Factorization of a Perfect Square Trinomial)

]da. ]da. ]da. ]da. ]da. 4.....10 Á Á Á Á Á Avayava paDa.

1) 9x2 +24xy + 16y2 2) x6 – 8x3 + 16

]kla Á]kla Á]kla Á]kla Á]kla Á 1) 9x2 +24xy + 16y2 = (3x)2 + 2(3x)(4y) + (4y)2

= (3x + 4y)2

= (3x + 4y) (3x + 4y)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

yaa bahupdIcao dÜnhI Avayava samaana mhNajao p`%yaokI (3x + 4y) hoca Aahot.

2) x6 – 8x3 + 16 = (x3)2 – 2(x3)(4) + (4)2

= (x3 – 4)2

= (x3 – 4) (x3 – 4)

yaa bahupdIcao dÜnhI Avayava samaana mhNajao p`%yaokI (x3 – 4)Aahot.

4. bahupdIca o $pa Mtr dÜna vagaa - Mcyaa vajaabaakIcyaa sva$pat k$na Avayava paDNa o. bahupdIca o $pa Mtr dÜna vagaa - Mcyaa vajaabaakIcyaa sva$pat k$na Avayava paDNa o. bahupdIca o $pa Mtr dÜna vagaa - Mcyaa vajaabaakIcyaa sva$pat k$na Avayava paDNa o. bahupdIca o $pa Mtr dÜna vagaa - Mcyaa vajaabaakIcyaa sva$pat k$na Avayava paDNa o. bahupdIca o $pa Mtr dÜna vagaa - Mcyaa vajaabaakIcyaa sva$pat k$na Avayava paDNa o

                    (Factorization of a Polynomial Reducible to the Difference of two squares)

]da. ]da. ]da. ]da. ]da. 4.....9     ÁÁÁÁÁ Avayava paDa.

1) x4 + 4y4 2) x4 + x2 + 1

]kla Á 1) x4 + 4y4 = (x2)2 + (2y2)2 + 2 (x2) (2y2) – 2(x2) (2y2)

[ (x2) (2y2)ho pd imaLivalao AaiNa vajaa kolao]

= (x2 + 2y2)2 – (2xy)2

= (x2 + 2y2 + 2xy) (x2 + 2y2 – 2xy)

2)    x4 + x2 + 1 = (x2)2 + (1)2 + 2x2 – x2

[x2ho pd imaLivalao AaiNa vajaa kolao]

= (x2 + 1)2 – (x)2

= (x2 + 1 + x) (x2 + 1 – x)

= (x2 + x + 1) (x2 – x + 1)

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....3

(1) 10xy – 15 xz (2) abc2 – ab2c

(3) 6p2 – 15pq + 27q2 (4) a2 (b – c) + b ( c – b)

(5) 2a (4x – y)3 – b(4x – y)2 (6) x (x + y)3 – 3xy (x + y)

(7) 100 – 25 p2 (8) 1 – 256 y2

(9) (2x + 1)2 – 9x2 (10) (a2 + bc)2 – a2 (b + c)2

(11) 25x2 – 10x + 1 – 36y2 (12) 49x2 – 1 – 14xy + y2

(13) m2 + 14 m + 49 (14) 4x2 – 4x + 1
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(15) 36a2 + 25 + 60a (16) x6 – 8x3 + 16

(17) a8 – 47a4 + 1 (18) 4a4 + 81b4

(19) x4 + 4 (20) 9a4 – a2 + 16

(21) x puZIla ]dahrNaatIla n cyaa ikMmatI kaZa.

(i) 6n = 23 × 23 – 17 × 17 (ii) 536 × 536 – 36 × 36 = 5n

5. pUNa- Gana saM#yaocao Avayava  . pUNa- Gana saM#yaocao Avayava  . pUNa- Gana saM#yaocao Avayava  . pUNa- Gana saM#yaocao Avayava  . pUNa- Gana saM#yaocao Avayava  (Factorization of perfect cube Polynomials)

]da. ]da. ]da. ]da. ]da. 4.....12 Á Á Á Á Á Avayava paDa.

1) x3 + 6x2y + 12xy2 + 8y3 2) x6 – 3x4y2 + 3x2y4 – y6

]kla Á]kla Á]kla Á]kla Á]kla Á 1) x3 + 6x2y + 12xy2 + 8y3

= (x)3 + 3x2 (2y) + 3x (2y)2 + (2y)3

= (x + 2y)3

bahupdIcao tInahI Avayava samaana mhNajao p`%yaokI (x + 2y) ho Aahot.

2) x6 – 3x4y2 + 3x2y4 – y6

= (x2)3 – 3x2y2 (x2 – y2) – (y2)3

= (x2 – y2)3

= [(x + y) (x – y)]3   [∴ x2 – y2= (x + y) (x – y)]

= (x + y)3 (x – y)3

6. pUNa - Gana Asala olyaa pdaMcaI ba orIja ikMvaa vajaabaakI Asala olyaa bahupdIMca o Avaya paDNao.. pUNa - Gana Asala olyaa pdaMcaI ba orIja ikMvaa vajaabaakI Asala olyaa bahupdIMca o Avaya paDNao.. pUNa - Gana Asala olyaa pdaMcaI ba orIja ikMvaa vajaabaakI Asala olyaa bahupdIMca o Avaya paDNao.. pUNa - Gana Asala olyaa pdaMcaI ba orIja ikMvaa vajaabaakI Asala olyaa bahupdIMca o Avaya paDNao.. pUNa - Gana Asala olyaa pdaMcaI ba orIja ikMvaa vajaabaakI Asala olyaa bahupdIMca o Avaya paDNao.

    (Factorization of Polynomials Involving sum or Difference of two cubes)

AapNaasa maahItca Aaho kI¸

(x + y)(x2 – xy + y2) = x2 + y2

(x – y)(x2 + xy + y2) = x2 – y2

∴ x3 + y3 cao Avayava x + y AaiNa x2 – xy + y2

AaiNa x3 – y3 Avayava x – y AaiNa x2 + xy + y2

Aata KalaIla ]dahrNao laxaat Gyaa.
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]da. ]da. ]da. ]da. ]da. 4.....13 : Avayava paDa.

1) 64a3 + 27b3 2) 8x3 – 125y3

3) 8(x + 2y)3 – 343 4) a4 – a13

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 64a3 + 27b3 = (4a)3 + (3b)3

= (4a + 3b) [(4a)2 – (4a)(3b) + (3b)2]

= (4a + 3b) (16a2 – 12ab + 9b2)

2) 8x3 – 125y3 = (2x)3 – (5y)3

= (2x – 5y) [(2x)2 + (2x)(5y) + (5y)2]

= (2x – 5y) (4x2 + 10xy + 25 y2)

3) 8(x + 2y)3 – 343 = [2(x + 2y)]3 – (7)3

= [2 (x + 2y) – 7] [22 (x + 2y)2 + 2 (x + 2y) +72]

= (2x + 4y – 7)(4x2 + 16xy + 16y2 + 14x + 28y + 49)

4) a4 – a13 = a4 (1 – a9)  ³ a4 hI dÜnhI pdaMmaQaIla samaašk saM#yaa´

= a4 [(1)3 – (a3)3]

= a4 (1 – a3) (1 + a3 + a6)

= a4 ( 1 – a) ( 1 + a + a2) (1 + a3 + a6)

³jyaaAqaI- 1 – a3 = (1 – a)(1 + a + a2)]

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....4

Avayava paDa.

(1) a3 + 216b3 (2) a3 – 343

(3) x3 + 12x2y + 48xy2 + 64y3 (4) 8x3 – 36x2y + 54xy2 – 27y3

(5) 8x3 – 125y3 – 60x2y + 150xy2 (6) 64k3 – 144k2 + 108 k – 27

(7) 729x6 – 8 (8) x2 + x2y6

(9) 16a7 – 54ab6 (10) 27b3 – a3 – 3a2 – 3a – 1

(11) (2a – 3b)3 + 64 c3 (12) 64x3 – (2y – 1)3
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

7. i~pdIcyaa maQalyaa pdacaI fÜD k$na Avayava paDNa o.. i~pdIcyaa maQalyaa pdacaI fÜD k$na Avayava paDNa o.. i~pdIcyaa maQalyaa pdacaI fÜD k$na Avayava paDNa o.. i~pdIcyaa maQalyaa pdacaI fÜD k$na Avayava paDNa o.. i~pdIcyaa maQalyaa pdacaI fÜD k$na Avayava paDNa o.

                    (Factorizing trinomials by splitting the Middle term)

Aaplyaalaa maaihtca Aaho kI¸

(x + a)(x + b) = x2 + (a + b) x + ab

= 1.x2 + (a + b) x + ab.

AaiNa (ax + b)(cx + d) = acx2 + (ad + bc) x + bd

sava-saaQaarNapNao ]javyaa baajaUlaa idlaolyaa bahupdI Ax2 + Bx + C yaa sva$pat idlaolaI Asato. yaa
bahupdIcao Avayava paDNyaasaazI AapNa x caa sahgauNak (A) AaiNa itsaro pd (C) yaaMcaa gauNaakar krtÜ.
AaiNa yaa gauNaakaraMcao Asao dÜna Avayava paDtÜ¸ kI %yaaMcaI baOijak baorIja maQalyaa pdacyaa sahgauNakaevaZI
(B) yaavaI. qaÜD@yaat AapNa AC cao Asao dÜna Avayava paDU kI %yaaMcaI baOijak baorIja B yaavaI.

KalaIla ]dahrNaaMmauLo Avayava paDNyaacaIhI pwtI AiQak spYT hÜšla.

]da. 4.14 Avayava paDa.

1) x2 + 3x + 2 2) x2 – 10xy + 24y2

3) 5x2 + 13x – 6 4) 3x2 – x – 2

]kla Á]kla Á]kla Á]kla Á]kla Á 1) x2 + 3x + 2

yaa bahupdI maQyao A = 1, B = 3  AaiNa C = 2.

2 cao Asao Avayava paDU̧  kI jyaacaI baOijak baorIja 3 yaošla.

∴ 2 × 1 = 2

2 + 1 = 3

³AC = 2 cao Avayava 2 AaiNa 1 Aahot. yaacaI baOijak baorIja 3 Aaho.´

AapNaasa hI bahupdI KalaIlap`maaNao ilaihta yaošla.

∴ x2 + (1 + 2) x  + 2

= x2 + 1x + 2x + 2

= x (x + 1) + 2 (x + 1)

= (x + 1) (x + 2)

2) x2 – 10xy + 24y2

yaa bahupdImaQyao AC = 24 y2 AaiNa B = –10y jyaacaI baOijak baorIja –10  AaiNa gauNaakar (1 × 24 = 24)
yaošla Asao Avayava mhNajao –6 AaiNa –4 ho hÜt.
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∴ AapNaasa hI bahupdI KalaIlap`maaNao ilaihta yaošla.

∴ x2 – 4xy – 6xy + 24y2

= x (x – 4y) – 6y (x – 4y)

= (x – 4y)(x – 6y)

3) 5x2 + 13x – 6

yaa bahupdImaQyao AC = 5 × (–6) = –30  AaiNa B = 13 Aaho.

∴ –30 cao dÜna Avayava 15 AaiNa –2 ho Aahot. karNa yaaMcaI baOijak baorIja

†13 ³ B maQalyaa pda[tkI´ Aaho.

∴ AapNaasa hI bahupdI KalaIlap`maaNao ilaihta yaošla.

∴ 5x2 + 15x – 2x – 6

= 5x (x + 3) – 2(x + 3)

= (x + 3) (5x – 2)

4) 3x2 – x – 2

yaa bahupdImaQyao AC Ä 3× –2 = –6  AaiNa B Ä –1 Aaho.

–6 cao dÜna Avayava –3 AaiNa  2 ho Aahot. yaaMcaI baOijak baorIja –1 Aaho.

∴ AapNaasa hI bahupdI KalaIlap`maaNao ilaihta yaošla.

∴ 3x2 – 3x + 2x – 2

= 3x (x – 1) + 2 (x – 1)

= (x – 1) (3x + 2)

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....5

Avayava paDa.

(1) x2 + 11x + 24 (2) x2 – 15xy + 54x

(3) 2x2 + 5x – 3 (4) 6x2 – 10xy – 4y2

(5) 2x4 – x2 – 1 (6) x2 + 13xy – 30y2

(7) 2x2 + 11x + 14 (8) 10y2 + 11y – 6

(9) 2x2 – x – 1 (10) (m – 1)(1 – m) + m + 109
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(11) (2a – b)2 – (2a – b) – 30  [ TIp (2a – b) = x  maanaa.]

(12) (2x + 3y)2 – 2 (2x + 3y)(3x – 2y) –3 (3x – 2y)2

TIp 2x + 3y = a AaiNa 3x – 2y = b maanaa

4.....4 bahupdIMcaa ma.saa.iva. AaiNa la.saa.iva.  bahupdIMcaa ma.saa.iva. AaiNa la.saa.iva.  bahupdIMcaa ma.saa.iva. AaiNa la.saa.iva.  bahupdIMcaa ma.saa.iva. AaiNa la.saa.iva.  bahupdIMcaa ma.saa.iva. AaiNa la.saa.iva. [ HCF and LCM of Polynomials]

(1) bah updI Mcaa ma.saa.iva. ³mah<ama saaQaarNa ivaBaajak´bah updI Mcaa ma.saa.iva. ³mah<ama saaQaarNa ivaBaajak´bah updI Mcaa ma.saa.iva. ³mah<ama saaQaarNa ivaBaajak´bah updI Mcaa ma.saa.iva. ³mah<ama saaQaarNa ivaBaajak´bah updI Mcaa ma.saa.iva. ³mah<ama saaQaarNa ivaBaajak´

AMkgaiNatamaQyao naOsaiga-k saM#yaaMcaa ma.saa.iva. ksaa kaZtat ho AapNaasa maaihtI Aahoca.

ma.saa.iva. mhNajao ASaI maÜz\yaat maÜzI saM#yaa kI jaI idlaolyaa p`%yaok saM#yaocaa Avayava Asaola.

]da. 8 AaiNa 12 yaaMcaa ma.saa.iva. 4 Aaho. karNa 8 AaiNa 12 yaaMcao saamaašk Avayava 1¸ 2 AaiNa 4
Aahot. AaiNa 4 hI %yaaMcyaamaQaIla savaa-t maÜzI saM#yaa Aaho.

%yaacap`maaNao baIjagaiNatamaQyaodoKIla idlaolyaa dÜna ikMvaa AiQak bahupdIMcaa ma.saa.iva. mhNajao idlaolyaa
bahupdIMmaQyao samaašk AsaNaaáyaa pdaMcaa maÜz\yaat maÜza Gaat va samaašk AsaNaaáyaa sahgauNakatIla maÜz\yaat
maÜzI saM#yaa yaaMcaa gauNaakar hÜya.

]da. 4(x + 1)2 AaiNa 6(x + 1)3  caa ma.saa.iva. 2(x + 1)2  Aaho.

ekpdIMcaa ma.saa.iva. mhNajao samaašk AsaNaaáyaa sahgauNakatIla maÜz\yaat maÜzI saM#yaa va samaašk AsaNaaáyaa
calaaMcaa maÜz\yaat maÜza Gaat yaaMcaa gauNaakar hÜya.

]da. 12x2y3, 18xy4  AaiNa 24x3y5 yaaMcaa ma.saa.iva. 6xy3 Aaho. karNa 12¸ 18¸24 yaaMcaa ma.saa.iva.
6 AaiNa samaašk AsaNaaáyaa calaaMcaa maÜz\yaat maÜza Gaat x AaiNa y3 ha Aaho AaiNa yaaMcaa gauNaakar mhNajao
ma.saa.iva. 6xy3 Aaho.

Aapa AapNa kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 4.....15 Á Á Á Á Á ma.saa.iva. kaZa.

1) 4x2y AaiNa x3y2 2) (x – 2)3(2x – 3) AaiNa (x – 2)2 (x – 3)3

1. sahgauNak 4 AaiNa 1 yaaMcaa masaaiva 1 Aaho.

idlaolyaa pdamaQyao x ha Avayava kmaItkmaI 2 vaoLa AaiNa y ha Avayava kmaIt kmaI 1 vaoLa yaotÜ.

 ∴ masaaiva Ä 1 × x2 × y = x2y.

2) (x – 2)3 (2x – 3) AaiNa (x – 2)2 (x – 3)3 sahgauNak 1 AaiNa 1 yaaMcaa masaaiva 1 Aaho.
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idlaolyaa bahupdIMmaQyao ( x – 2)  ha Avayava kmaIt kmaI 2 vaoLa AaiNa ( 2x – 3) ha Avayava
kmaIt kmaI 1 vaoLa yaotÜ.

 ∴ idlaolyaa bahupdIMcaa masaaiva Ä

1 × ( x – 2)2 × (2x – 3) = (x – 2)2 (2x – 3)

4.15 (2) yaa ]dahrNaava$na Aaplyaa Asao laxaat yaoto kI¸ jyaa bahupdIMcao Avayava sahjapNao pDtat¸ ASaa
bahupdI AapNa AvayavaaMcyaa gauNaakaracyaa sva$pat maaMDtÜ AaiNa ASaa bahupdIMcaa ma.saa.iva. mhNajao sava-
bahupdIMcaa sahgauNakaMcaa ma.saa.iva. AaiNa sava- bahupdIMmaQyao samaa[-k AsaNaaáyaa ³kMsaacaa´ gauNakaMcaa
maÜz\yaat maÜza Gaat yaaMcaa gauNaakar hÜya.

AiQak KulaaSaasaazI ]da. Ë. 4.16 baarkašnao AByaasaa.

]da. ]da. ]da. ]da. ]da. 4.....16 Á Á Á Á Á ma.saa.iva. kaZa.

1) x2 – 4 AaiNa x2 + 4x + 4

2) 4x4 – 16x3 + 12x2  AaiNa 6x3+ 6x2 – 72x

]kla Á]kla Á]kla Á]kla Á]kla Á

1)  x2 – 4 = (x + 2) (x  – 2)

x2 + 4x + 4 = (x + 2)2

sahgauNakaMcaa ma.saa.iva. Ä 1

bahupdIMcaa ma.saa.iva. Ä (x + 2)1 = x + 2

∴ ma.saa.iva. Ä x + 2

2) 4x2 – 16x3 + 12x2 = 4x2 (x2 – 4x + 3)

= 4x2 (x – 1) (x – 3)

6x3 + 6x2 – 72x = 6x (x2 + x – 12)

= 6x (x + 4) (x – 3)

 ∴ ma.saa.iva. = 2x (x – 3)³sahgauNakaMcaa masaaiva 2 Aaho.´

= 2x2 – 6x

2..... bah updI Mcaa la.saa.iva. ³laGa u<ama saaQaarNa ivaBaajya´bah updI Mcaa la.saa.iva. ³laGa u<ama saaQaarNa ivaBaajya´bah updI Mcaa la.saa.iva. ³laGa u<ama saaQaarNa ivaBaajya´bah updI Mcaa la.saa.iva. ³laGa u<ama saaQaarNa ivaBaajya´bah updI Mcaa la.saa.iva. ³laGa u<ama saaQaarNa ivaBaajya´

masaaiva p`maNaoca AMkgaiNatamaQyao naOsaiga-k saM#yaacaa lasaaiva ksaa kaZtat¸ ho AapNaasa maaihtI Aahoca.

lasaaiva mhNajao ASaI lahanaat lahana saM#yaa kI jaI idlaolyaa p`%yaok saM#yaocaa gauNak Asaola.
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

]dahrNaaqa- Á 8 AaiNa 12 yaa saM#yaaMcaa lasaaiva 24 Aaho.

karNa 8 AaiNa 12 yaaMcyaa gauNakaMmaQyao 24 hI savaa-t lahana samaašk saM#yaa Aaho.

8 cao gauNak Ä 8¸ 16¸24¸ 32¸ 40¸48¸ 56¸ 64¸72¸ 80¸ ......

12 cao gauNak Ä 12¸24¸ 36¸48¸ 60¸72¸ 84¸ 96¸ .....

8 AaiNa 12 cao samaašk gauNak Ä 24¸ 48¸ 72¸ ......

AMkgaiNatap`maaNaoca baIjagaitatdoKIla dÜna ikMvaa AiQak bahupdIMcaa lasaaiva mhNajao savaa-t lahana AMkgauNak
va savaa-t kmaI kÜTI AsalaolaI bahupdI yaaMcaa gauNaakar AsatÜ. AMkgauNak AaiNa savaa-t kmaI kÜTI
AsalaolaI bahupdI yaaMcaa gauNaakar ha sava- saMgat bahupdIMcaa gauNak Asatao.

]da. 4(x + 1)2  AaiNa 6(x + 1)3  yaaMcaa lasaaiva 12 (x + 1)3 ha Aaho.

ekpdIMcaa lasaaiva mhNajao ekpdIMcyaa sahgauNakaMcaa lasaaiva AaiNa ekpdIMmaQaIla sava- calaaMcyaa pdaMcaa
maÜz\yaat maÜza Gaat yaaMcaa gauNaakar hÜya.

]dahrNaaqa- 12x2y2z, 18x2yz   yaaMcaa lasaaiva 36x2y2z ha Aaho. karNa 12 AaiNa 18 yaa sahgauNakaMcaa
lasaaiva 36 AaiNa x,y,z yaa calaaMcaa maÜz\yaat maÜza GaataMk AnauËmao x2, y2 AaiNa z ha Aaho AaiNa yaaMcaa
gauNaakar mhNajaoca lasaaiva 36x2y2z ha Aaho.

Aata AapNa kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 4.....17 Á Á Á Á Á lasaaiva kaZa.

1) 4x2y AaiNa x3y2 2) (x – 2)3 (2x – 3) AaiNa (x – 2)3 (2x – 3)3

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 4x2y AaiNa x3y2

sahgauNak 4 AaiNa 1 yaaMcaa lasaaiva Ä 4

x caa maÜz\yaat maÜza GaataMk x3 AaiNa

y caa maÜz\yaat maÜza GaataMk y2

∴ lasaaiva Ä 4x3y2

2) (x – 2)3 (2x – 3) AaiNa (x – 2)3 (2x – 3)3

AMksahgauNak 1 AaiNa 1 yaaMcaa lasaaiva 1 yaošla.

idlaolyaa bahupdIMmaQyao (x – 2)yaa bahupdIcaa maÜz\yaat maÜza GaataMk (x – 2)3

AaiNa (2x – 3) maÜz\yaat maÜza GaataMk (2x – 3)3 Aaho.

∴ idlaolyaa bahupdIMcaa lasaaiva. = 1 × (x – 2)3 × (2x – 3)3
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

4.17 2) yaa ]dahrNaava$na Aaplyaa Asao laxaat yaošla kI¸ jyaa bahupdIMcao Avayava sahjapNao pDtat ASaa
bahupdI AapNa AvayavaaMcyaa gauNaakaraMcyaa sva$pat maaMDtÜ AaiNa ASaa bahupdIMcaa lasaaiva mhNajao
AMksahgauNakaMcaa lasaaiva AaiNa ]rlaolyaa sava- bahupdIMcaa maÜzat maÜza GaataMk yaaMcaa gauNaakar hÜya.

AiQak KulaaSaasaazI ]da. 4.18 baarkašnao AByaasaa

]da. ]da. ]da. ]da. ]da. 4.....18ÁÁÁÁÁ lasaaiva kaZa.

1) (x – 2)(x2 – 3x + 2) AaiNa x2 – 5x + 6

2) 8(x3 – 27) AaiNa 12 (x5 + 27x2)

]kla Á]kla Á]kla Á]kla Á]kla Á 1) (x – 2)(x2 – 3x + 2) AaiNa x2 – 5x + 6

(x – 2) (x2 – 3x + 2) = (x – 2) (x – 2) (x – 1)

= (x – 2)2 (x – 1)

         x2 – 5x + 6 = (x – 2)(x – 3)

AMksahgauNakaMcaa lasaaiva Ä 1

]rlaolyaa pdaMcaa lasaaiva = (x – 2)2 (x – 1)(x – 3)

∴ idlaolyaa bahupdIMcaa lasaaiva = (x – 2)2 (x – 1)(x – 3)

2) 8(x3 – 27) AaiNa 12 (x5 + 27x2)

       8 (x3 – 27) = 8(x – 3)(x2 + 3x +9)

12 (x5 + 27x2) = 12x2 (x3 + 27)

= 12x2 (x + 3) (x2 – 3x + 9)

AMksahgauNak 8 AaiNa 12 yaaMcaa lasaaiva Ä 24

]rlaolyaa pdaMcaa lasaaiva     = x2 (x – 3)(x + 3) (x2 + 3x + 9)(x2 – 3x + 9)

idlaolyaa bah updIMcaa lasaaiva. = 24x2 (x – 3)(x + 3) (x2 + 3x + 9)(x2 – 3x + 9)

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....6

1. KalaIla bahupdIMcaa masaaiva kaZa.

1) 27x4y2 AaiNa 3xy3 2) 48y7x9 AaiNa 12y3x5

3) (x + 1)3 AaiNa (x + 1)2(x – 1) 4) x2 + 4x + 4 AaiNa x + 2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

5) 18 (x + 2)3 AaiNa 24 (x3 + 8) 6) (x + 1)2(x + 5)3 AaiNa x2 + 10x + 25

7) (2x – 5)2(x + 4)3 AaiNa (2x – 5)3(x – 4) 8) x2– 1 AaiNa x4 – 1

9) x3 – y3 AaiNa x2 – y2 10) 6 (x2 – 3x + 2) AaiNa 18 (x2 – 4x + 3)

2. KalaIla bahupdIMcaa lasaaiva kaZa.

1) 25x3y2 AaiNa 15xy 2) 30xy2 AaiNa 48x3y4

3) (x + 1)2 AaiNa (x + 1)2 (x – 1) 4) x2 + 4x + 4 AaiNa x + 2

5) 18 (x + 2)3 AaiNa 24 (x3 + 8) 6) (x + 1)2(x + 5)3 AaiNa x2 + 10x + 25

7) (2x – 5)2 (x + 4)2  AaiNa (2x – 5)3(x – 4) 8) x2 – 1 AaiNa x4 – 1

9) x3 – y3 AaiNa x2 – y2 10) 6 (x2 – 3x + 2) AaiNa 18 (x2 – 4x + 3)

4.....5 pirmaoya raSaI   pirmaoya raSaI   pirmaoya raSaI   pirmaoya raSaI   pirmaoya raSaI  (Rational Expressions)

Aaplyaalaa pUNaa-Mk saM#yaa AaiNa pirmaoya saM#yaa yaaMcaI maaihtI Aahoca.

p AaiNa  q yaa pUNaa-Mk saM#yaa AaiNa  q ≠ 0, Asao Asatanaa jaI saM#yaa  p/q yaa sva$pat saaMgata yaoto̧  %yaa
saM#yaosa pirmaoya saM#yaa Asao mhNatat.

P AaiNa  Q yaa SaUnyao<ar bahupdI Asatanaa jaI raSaI  P/Q yaa sva$pat saaMgata yaoto̧  %yaa raSaIsa pirmaoya
raSaI mhNatat.

KalaI ek ikMvaa dÜna calaatIla pirmaoya raSaI idlaolyaa Aahot.

1x
1x

−
+

, 
5x

5x3x
2

2

−

+−
, 

ba
6
5ba

2
1 22

+

−+
, yx3

y2x 22

−

+

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á

(1) x2 + 1 hI bahupdI pirmaoya raSaI Aaho̧  karNa hI bahupdI 
1

1x2 +  yaa sva$pat ilaihta yaoto.CodsqaanaI

Asalaolaa isqaraMk 1 hI SaUnya kÜTIcaI bahupdI Aaho̧  ho AapNaasa maahIt Aahoca.

(2) bahupdI 7 hIsauwa pirmaoya raSaI Aaho. karNa tI AapNaasa 
1
7

ASaI ilaihta yaoto. 7 AaiNa 1 yaa

SaUnya kÜTIcyaa bahupdI Aahot.

(3) pirmaoya raSaI hI bahupdI AsalaIca paihjao Asao naahI. ]da. 
x
1

 = x–1) hI bahupdI naahI. prMtu

pirmaoya raSaI Aaho. yaa]laT p`%yaok bahupdI hI pirmaoya raSaI Asato.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

x1
2x

−
+ , x2 + 2 x  + 3, 

22

3
2

baba
b
1a

++

−

yaa pirmaoya raSaI Aahot.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....7

(1) KalaIla baOijak raSaIMpOkI kÜNa%yaa raSaI pirmaoya raSaI Aahot¸ to saaMgaa.

1) 
1x4
3x2

−
−

2) 22 yx
8
+

3) 
7

5x32 2 +
4) 

x6
3xx2 2 +−

5) 200 + 11 6) 3
1

b
b
1a ÷⎥⎦
⎤

⎢⎣
⎡ +

7)  y3 + 3y2 (y + z) + z3 8) 5 ÷  (a + 3b)

(2) p`%yaokacaI dÜna ]dahrNao saaMgaa.

1) ekpdIya pirmaoya raSaI

2) iWpdIya pirmaoya raSaI

3) jyaa pirmaoya raSaIcaa AMSa iWpdI AaiNa Cod i~pdI Aaho̧  ASaI raSaI

4) jyaa pirmaoya raSaIcaa AMSa isqarpdI AaiNa Cod vaga- bahupdI Aaho̧  ASaI raSaI

5) jyaa pirmaoya raSaImaQyao dÜna calapdo Aahot AaiNa ijacaa AMSa itsaáyaa kÜTIcaI bahupdI AaiNa
Cod pacavyaa kÜTIcaI bahupdI Aaho̧  ASaI raSaI

6) ASaI raSaI kI baOijak raSaI Aaho̧  prMtu pirmaoya raSaI naahI.

4.....6 pirmaoya raSaIMvarIla iËyaa   pirmaoya raSaIMvarIla iËyaa   pirmaoya raSaIMvarIla iËyaa   pirmaoya raSaIMvarIla iËyaa   pirmaoya raSaIMvarIla iËyaa  (Operations on Rational Expressions)

gaiNatatIla caar maUlaBaUt p`iËyaa AapNa jyaa pwtInao pirmaoya saM#yaaMvar krtÜ. %yaaca pwtInao %yaaca p`iËyaa
AapNa pirmaoya raSaIMvardoKIla k$ SaktÜ.

1. pirma oya raSaI M maQaIla ba orIja AaiNa vajaabaakI Á pirma oya raSaI M maQaIla ba orIja AaiNa vajaabaakI Á pirma oya raSaI M maQaIla ba orIja AaiNa vajaabaakI Á pirma oya raSaI M maQaIla ba orIja AaiNa vajaabaakI Á pirma oya raSaI M maQaIla ba orIja AaiNa vajaabaakI Á

pirmaoya raSaIMmaQaIla baorIja hI pirmaoya saM#yaaMmaQaIla baorjaop`maaNaoca Asato. %yaacaI kahI ]dahrNao pahU.
pirmaoya saM#yaa AaiNa pirmaoya raSaI yaaMcyaamaQyao vajaabaakI¸ gauNaakar¸ Baagaakar yaa p`iËyaaMmaQyaosauwa saamya
Asato̧  ho laxaat Gyaa.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

]da. ]da. ]da. ]da. ]da. 4.....19 Á Á Á Á Á baorIja kra.

1) 8
3

6
5
+ 2) 

1x
2x

1x
1x2

+
+

+
−
+

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 8
3

6
5
+ =

24
3345 ×+×

  6 AaiNa 8 yaaMcaa lasaaiva.

= 
24

920+

=
24
29

2)
1x
2x

1x
1x2

+
+

+
−
+

= )1x)(1x(
)1x)(2x()1x)(1x2(

+−
−++++

  (x + 1) AaiNa =(x – 1) yaaMcaa lasaaiva.

= )1x)(1x(
)2x2xx()1xx2x2( 22

+−
−+−++++

= )1x)(1x(
2xx1x3x2 22

+−
−++++

= 
1x

1x4x3
2

2

−

−+

]da. ]da. ]da. ]da. ]da. 4.....20 Á Á Á Á Á 1x3
2x3

+
−

 naQaUna 
1x
1x

+
−

 vajaa kra.

]kla Á]kla Á]kla Á]kla Á]kla Á 1x3
2x3

+
−

– 
1x
1x

+
−

= )1x)(1x3(
)1x3)(1x()2x3)(1x(

++
+−−−+

= )1x)(1x3(
)1x3xx3()2x3x2x3( 22

++
−−+−−+−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

= )1x)(1x3(
)1x2x3()2xx3( 22

++
−−−−+

= )1x)(1x3(
1x2x32xx3 22

++
++−−+

= )1x)(1x3(
1x3
++

−

TIp Á TIp Á TIp Á TIp Á TIp Á dÜna pirmaoya raSaIMcaI baorIja AaiNa vajaabaakI k$na yaoNaarI raSaIdoKIla pirmaoya raSaIca Asato.

jyaa AqaI- dÜna pirmaoya raSaIMcaI baorIja AaiNa vajaabaakI pirmaoya raSaIca Asato AaiNa x  va 
x
1

 yaa pirmaoya

raSaI Aaho̧  %yaaAqaI-

x +
x
1

 (x ≠ 0) AaiNa x –
x
1

 (x ≠ 0) yaadoKIla pirmaoya raSaIMca hÜtIla.

%yaacap`maaNao x2 + 2x
1

 , x3 + 3x
1

 , x2 – 2x
1

, x3– 3x
1

yaa doKIla pirmaoya raSaIca Aahot.

x +
x
1

  ikMvaa x –
x
1

 yaa raSaIMcaI ikMmat idlaI Asata.

AapNa x2 + 2x
1

 , x2 – 2x
1

, x3 + 3x
1

, x3– 3x
1

 yaa raSaIMcyaa ikMmatI kaZU SaktÜ. kahI vaoLa yaa ]laThI

p`iËyaa AapNa k$ SaktÜ.

KalaIla ]dahrNaaMkDo baarkašnao laxa Va.

]da. ]da. ]da. ]da. ]da. 4.....21 Á Á Á Á Á ikMmat kaZa.

1) jar x –
x
1

 = 1, tr x2 + 2x
1

 = ? 2) jar x +
x
1

 = 4, tr x4 + 4x
1

 = ?

3) jar x4 + 4x
1

 = 119, tr x –
x
1

 = ? 4) jar x +
x
1

 = 3, tr x3 + 3x
1

 = ?

5) jar x –
x
1

 = 5, tr x3 – 3x
1

 = ?
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

]kla Á]kla Á]kla Á]kla Á]kla Á 1) jar x –
x
1

 = 1, tr x2 + 2x
1

 = ?

x –
x
1

  = 1

2

x
1x ⎟
⎠
⎞

⎜
⎝
⎛ − = (1)2

⇒ x2 + 2x
1

– 2  = 1

x2 + 2x
1

 = 1 + 2

x2 + 2x
1

 = 3

2) jar x +
x
1

 = 4, tr x4 + 4x
1

 = ?

x +
x
1

 = 4

2

x
1x ⎟
⎠
⎞

⎜
⎝
⎛ + = (4)2

⇒ x2 + 2x
1

+ 2 = 16

⇒ x2 + 2x
1

 = 16 – 2

⇒ x2 + 2x
1

 = 14

⇒
2

2
2

x
1x ⎟
⎠

⎞
⎜
⎝

⎛
+  = (14)2

⇒ x4 + 4x
1

+ 2 = 196

⇒ x4 + 4x
1

+ 2 = 196 – 2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ x4 + 4x
1

 = 194

3) jar x4 + 4x
1

 = 119, tr x –
x
1

 = ?

x4 + 4x
1

 = 119

⇒ (x2)2 + 
2

2x
1
⎟
⎠

⎞
⎜
⎝

⎛
+ 2 = 119 + 2

⇒ (x2)2 + 
2

2x
1
⎟
⎠

⎞
⎜
⎝

⎛
+ 2 = 119 + 2 = 121

⇒
2

2
2

x
1x ⎟
⎠

⎞
⎜
⎝

⎛
+ + 2 = (11)2

⇒ x2 + 2x
1

 = 11 ³ x2 AaiNa 2x
1

 hI Qana pdo Aahot.´

⇒ x2 + 2x
1

  – 2 = 11 – 2

⇒ x2 + 2x
1

 – 2  = 9

⇒
2

x
1x ⎟
⎠
⎞

⎜
⎝
⎛ + = (3)2

x + 
x
1

 = ± 3

4) jar x +
x
1

 = 3, tr x3 + 3x
1

 = ?

x +
x
1

 = 3

∴
3

x
1x ⎟
⎠
⎞

⎜
⎝
⎛ + = (3)3
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

⇒ x3 + 3x
1

 × 3 × x + 
x
1 ⎟

⎠
⎞

⎜
⎝
⎛ +

x
1x   = 27

⇒ x3 + 3x
1

 + 3 × (3)  = 27

∴ x3 + 3x
1

+ 9 = 27

∴ x3 + 3x
1

 = 27 – 9

∴ x3 + 3x
1

 = 18

5) jar x –
x
1

 = 5, tr x3 – 3x
1

 = ?

x –
x
1

 = 5

∴
3

x
1x ⎟
⎠
⎞

⎜
⎝
⎛ −  = (5)3

⇒ x3 – 3x
1

– 3 × x × 
x
1 ⎟

⎠
⎞

⎜
⎝
⎛ −

x
1x   = 125

⇒ x3 – 3x
1

– 3(5) = 125

∴ x3 – 3x
1

 – 15 =125

∴ x3 – 3x
1

 = 140

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....8

1. KalaIla baOjaIk raSaIMcaI baorIja kra.

1) 
2x
1x2

−
+  AaiNa 

2x
1x2

−
− 2) 3x

2x
+
+

 AaiNa 
2x
1x

−
−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

3) 2)1x(
1x

−

+
 AaiNa 

1x
1
+

4) 
16x
2x3

2 −

+
 AaiNa 2)4x(

5x
+

−

5) 3x
2x

+
−

 AaiNa 3x
2x

+
+

6) 
2x
2x

−
+

 AaiNa 
2x
2x

+
−

7) 
2x
1x

+
+

 AaiNa 
1x
1x

2

2

+

−
8) 2x3

1x23 +
 AaiNa 2x2

1x22 +−

2. vajaabaakI kra.

1) 
2x
4x

+
+

 maQaUna 
2x
1x

−
−

2) 
1x2
1x2

−
+

 maQaUna 
1x2
1x2

+
−

3) x maQaUna 
x
1

4) 
1x

1x
2 −

+
 maQaUna 

x
2

5) 
4x

3x2 2

−
+  maQaUna 

4x
1x2

−
+ 6) 22

23

)2x(
3xx2

+

++
 maQaUna 

2x
1

2 +

7) 2)3x(
2x

+

−
 maQaUna )9x(2

2x
2 −

+
8) 

1x
x4

2 −
 maQaUna 

1x
1x

−
+

3. ikMmat kaZa.

1) jar a + a
1

 = 2, tr a2 + 2a
1

 = ? 2) jar a – a
1

 = 2, tr a2 + 2a
1

 = ?

3) jar a + a
1

 = 2, tr a3 + 3a
1

 = ? 4) jar a + a
1

 = 5, tr a3 + 3a
1

 = ?

5) jar a – a
1

 = 5 , tr a3 – 3a
1

 = ? 6) jar 2a + a3
1

 = 5, tr 8a3 + 3a27
1

 = ?

7) jar a + a
1

 = 3  , tr a3 + 3a
1

 = ? 8) jar a2 + 2a
1

 = 7(a > 0) , tr a3 + 3a
1

 = ?

9) jar a4 + 4a
1

 = 727,  tr a – a
1

 = ? 10) jar a4 + 4a
1

 = 34 (a > 0), tr a3 – 3a
1

 = ?

2. pirma oya raSaI Mcaa ga uNaakar AaiNa Baagaakarpirma oya raSaI Mcaa ga uNaakar AaiNa Baagaakarpirma oya raSaI Mcaa ga uNaakar AaiNa Baagaakarpirma oya raSaI Mcaa ga uNaakar AaiNa Baagaakarpirma oya raSaI Mcaa ga uNaakar AaiNa Baagaakar

dÜna pirmaoya saM#yaaMcaa gauNaakar¸ samajaa 3
2

 AaiNa 7
5

, 3
2

× 7
5

= 73
52

×
×

=
21
10

  yaa pwtInao krtat.

%yaacap`maaNao dÜna pirmaoya raSaIMcaa gauNaakar¸ samajaa Q
P

 AaiNa S
R
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

[P, Q, R, S yaa bahupdI AaiNa  Q, S ≠ 0´ Q
P

 × S
R

= QS
PR

 yaa pwtInao krtat.

dÜna pirmaoya raSaIMcaa gauNaakar k$na imaLNaara raSaIdoKIla pirmaoya raSaIca AsatÜ.

]da. ]da. ]da. ]da. ]da. 4.....22 : gauNaakar kra.

1) 1x5
3x5

−
+

× 
1x
1x2

+
−

. 2) 
1x
1x2

−
+

× 3x
1x

+
−

3) 2

2

)4x(
10x7x

−

+−
×

5x
12x7x2

−
+−

]kla Á]kla Á]kla Á]kla Á]kla Á 1) 1x5
3x5

−
+

× 
1x
1x2

+
−

. = )1x)(1x5(
)1x2)(3x5(

+−
−+

= 
1x4x5

3xx10
2

2

−+

−+

2)
1x
1x2

−
+

× 3x
1x

+
−

= )1x(
)1x2(

−
+

× )3x(
)1x(

+
−

= 3x
1x2

+
+

AMSasqaanaI AaiNa CodsqanaI samaašk Asalaolaa

    (x – 1) raSaI kaZUna TakUna

3) 2

2

)4x(
10x7x

−

+−
×

5x
12x7x2

−
+− = 

)5x()4x(
)12x7x)(10x7x(

2

22

−−

+−+−

= )5x()4x(
)3x)(4x)(5x)(2x(

2 −−

−−−−

= )4x(
)3x)(2x(

−
−−

³AMSasqaanaI AaiNa CodsqaanaI samaašk

    Asalaolao  (x – 4) (x – 5) raSaI kaZUna TakUna´

= 
4x

6x5x2

−
+−

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á Aalaolyaa ]<aratIla AMSasqaana AaiNa CodsqaanaatIla masaaiva kaZUna Taklaa Asata ]rlaolao ]<ar
AitsaMixaPt $pat yaoto.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

pirmaoya saM#yaaMcaa Baagaakar AapNaasa maaihtI Aahoca. 3
2

 yaa pirmaoya saM#yaolaa 7
5

 nao Baagalao Asata¸

3
2

÷ 7
5

= 3
2

× 5
7

= 15
14

  yaa izkaNaI 5
7

 ha 7
5

 caa vyastaMk Aaho.

%yaacap`maaNao Q
P

 yaa baOijak raSaIlaa SaUnya ikMmat nasaNaaáyaa S
R

 yaa baOijak raSaInao Baagalao Asata¸

Q
P

÷ S
R

= Q
P

×
R
S

  yaa izkaNaI P, Q, R, S yaa bahupdI Aahot. 
R
S

 ha S
R

 caa vyastaMk Aaho.

]da. ]da. ]da. ]da. ]da. 4.....23 Á  Á  Á  Á  Á KalaIla pirmaoya raSaIMcao vyastaMk ilaha.

1) 
6x5x

20x
2

2

++

+
2) 5y

y2
2 −

− 3) x3 + 8

]kla Á]kla Á]kla Á]kla Á]kla Á 1)
6x5x

20x
2

2

++

+
 caa vyastaMk 

20x
6x5x

2

2

+

++

2) 5y
y2

2 −
−  caa vyastaMk y2

5y2 −
− = y2

y5 2−

3) x3 + 8 = 
1

8x3 +  mhNaUna vyastaMk 
8x

1
3 +

]da. ]da. ]da. ]da. ]da. 4.....24 Á Á Á Á Á Baagaakar kra.

1)
1x
1x2

−
+  laa

2x
1x

+
−

 nao Baagaa.

2)
25x
1x

2

2

−

−
 laa 

5x4x
5x4x

2

2

−+

−−
nao Baagaa. Aalaolao ]<ar AitsaMixaPt Épat ilaha.

]kla Á]kla Á]kla Á]kla Á]kla Á 1)
1x
1x2

−
+ ÷

2x
1x

+
−

= 
1x
1x2

−
+  ×

1x
2x

−
+

= 2

2

)1x(
)2x)(1x(

−

++
 = 

1x2x

2xx2x
2

23

+−

+++
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

2)
25x
1x

2

2

−

−
 ÷ 

5x4x
5x4x

2

2

−+

−−
= 

)5x4x)(25x(
)5x4x)(1x(

22

22

−−−

−+−

= )5x)(1x)(5x)(5x(
)1x)(5x)(1x)(1x(

−++−
−++−

= )5x)(5x(
)1x)(1x(

−−
−−

 [(x + 1) (x + 5)

    ha masaaiva kaZUna TakUna]

= 
25x10x
1x2x

2

2

+−

+−

Aalaolao ]<ar 
25x10x
1x2x

2

2

+−

+−
 ho AitsaMixaPt $p Aaho.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 4.....9

1. KalaIla gauNaakar kra AaiNa ]<ar AitsaMixaPt $pat maaMDa.

1) 
1x3x2

2x7
2 ++

+
 × 

2x5x7
1x

2 −−

+
2) 

1x
1x

4

3

+

+
 × 

1x
1x

4

3

−

−

3) 
4x2

18x15x3 2

−
+−  × 

9x6x
3x17

2 +−

+
4) 2x5

3x5
+
−

 × 6x
2x

+
+

5) 
1x
1x2

−
+  × 

1xx
1x

2 +−

+
6) 

1x
1x3

−
+  × 

x2
1x −

7) 
4x
3x

−
−

 × 
3x2x
4x5x

2

2

−−

+−
8) 

3x2x
12x7x

2

2

−−

+−
 × 

16x
24x2x

2

2

−

−−

2. KalaIla pirmaoya raSaIMcao vyastaMk maaMDa.

1) 
1x
2x2

−
+ 2) a1

a3
−

−

3) 2xx21
7
−−

− 4) x4 + 1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

3. Baagaakar k$na ]<ar pirmaoya raSaIMcyaa AitsaMixaPt $pat maaMDa.

1) 
117x4x

18x11x
2

2

−−

++
÷ 

13x12x
10x7x

2

2

−−

++
2) 

15x7x2
1xx6

2

2

−−

−+
÷ 

9x4
1x4x4

2

2

−

++

3) 
9x

1xx
2

2

−

++
÷ 

3x4x
1x

2

3

+−

−
4) 

12xx
24x2x

2

2

−−

−+
÷ 

9x
6xx

2

2

−

−−

5) 
2x3x
5x14x3

2

2

+−

−+
÷ 

2x3x3
1x2x3

2

2

−−

−+
6) 2

2

)1x(
3xx2

−

−+
÷ 

1x
3x5x2

2

2

−

++

����� baIjagaiNatamaQyao KalaIla saU~aMcaa ]pyaÜga naohmaI kolaa jaatÜ.

1) (x + y)2 = x2 + 2xy + y2 2) (x – y)2 = x2 – 2xy + y2

3) (x + y)(x – y) = x2 – y2 4) (x + a)(x + b) = x2 + (a + b)x + ab

5) (ax + b)(cx + d) = acx2 +(ad + bc)x + bd

6) (x + y)3 = x3 + 3xy(x + y) + y3 7) (x – y)3 = x3 – 3xy(x – y) – y3

8) (x + y)(x2 –xy + y2) = x3 + y3 9) (x – y)(x2 + xy + y2) = x3 – y3

����� bahupdIcao Avayava paDNao mhNajao idlaolaI bahupdI dÜna ikMvaa AiQak bahupdIMcaa gauNaakar Aaho̧  ho
daKivaNao hÜya. gauNaakaratIla p`%yaok bahupdIlaa maUL bahupdIcaa Avayava Asao mhNatat.

����� bahupdIMcyaa paDlaolyaa AvayavaaMcao AjaUna Avayava pDt nasatIla¸ pDlaolyaa AvayavaaMcao %yaacaa ?Na
Avayava¸ 1 ikMvaa –1 yaapoxaa dusaro Avayava nasatIla¸ tr idlaolyaa bahupdIcao pUNa- Avayava pDlaolao
Aahot¸ Asao mhNatat.

����� saU~aMva$na Avayava paDNyaacyaa pwtIKorIja AapNa ivatrNaacaa inayama vaap$na idlaolyaa bahupdIMmaQaIla
kahI bahupdIMmaQyao saamaašk AsaNaarI ikMvaa sava- bahupdIMmaQyao samaašk AsaNaarI pdo ³mhNajaoca
ekpdI´ vaogaLI kaZUna Avayava paDU SaktÜ.

����� idlaolyaa dÜna ikMvaa AiQak bahupdIMcaa masaaiva mhNajao idlaolyaa bahupdIMmaQyao samaašk AsaNaaáyaa
pdacaa maÜz\yaat maÜza Gaat va samaašk AsaNaaáyaa sahgauNakatIla maÜzat maÜzI saM#yaa yaaMcaa
gauNaakar hÜya.

����� dÜna ikMvaa AiQak bahupdIMcaa lasaaiva ha savaa-t lahana AMkgauNak AaiNa savaa-t kmaI kÜTI
Asalaolyaa bahupdIMcaa gauNaakar AsatÜ.

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

����� P AaiNa Q yaa bahupdI AaiNa Q SaUnyao<ar bahupdI Asatanaa jaI baOijak raSaI Q
P

 yaa sva$pat

ilaihta yaoto̧  %yaa baOijak raSaIsa pirmaoya raSaI Asao mhNatat.

����� gaiNatatIla caar maUlaBaUt p`iËyaa AapNa jyaa pwtInao pirmaoya saM#yaaMvar krtÜ¸ %yaaca pwtInao
%yaaca p`iËyaa AapNa pirmaoya raSaIMvar doKIla k$ SaktÜ.

pirmaoya raSaIMcaI baorIja¸ vajaabaakI¸ gauNaakar¸ Baagaakar k$na Aalaolao ]<ar pirmaoya raSaIca
Asato.

����� pirmaoya raSaIMcyaa AMSasqaanaI AaiNa CodsqaanaI AsalaolaI samaana pdo kaZUna TakUna pirmaoya raSaIlaa
AitsaMixaPt $p dota yaoto.

1. yaÜgya pyaa-yaalaa √ hI KUNa kra.

1) jar 1202 – 202 Ä 25 p tr  p Ä

(A) 16 (B) 140 (C) 560 (D) 14000

2) (2a2 + 3)2 – (2a2 – 3)2 =

(A) 24a2 (B) 24a4 (C) 72a2 (D) 72a4

3) (a2 + b2)2 + (a2 – b2)2 =

(A) 2(a2 + b2) (B) 4(a2 + b2) (C) 4(a4 + b4) (D) 2(a4 + b4)

4) jar m– m
1

= – 3 , tr m3 – 3m
1

=

(A) 0 (B) 6 3 (C) – 6 3 (D) – 3 3

5) 323327
323323327327

+
×−×

 =

(A) 650 (B) 327 (C) 323 (D) 4

6) 8m3 – n3 =

(A) (2m –n) (4m2 – 2mn + n2) (B) (2m – n) (4m2 + 2mn  + n2)

(C) (2m – n) (4m2 – 4mn + n2) (D) (2m – n) (4m2 + 4mn + n2)

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

7) 

(A) 66 (B) 198 (C) 1000 (D) 3000

8) 36a5b2 AaiNa 90a3b4  yaaMcaa masaaiva.

(A) 36a3b2 (B) 18a3b2 (C) 90a3b4 (D) 180a5b4

9) x2– 1  AaiNa x2 – x – 2 yaaMcaa lasaaiva.

(A) (x2– 1)(x – 2) (B) (x2– 1)(x + 2)

(C) (x– 1)2(x + 2) (D) (x + 1)2(x –2)

10 ) KalaIlapOkI kÜNata raSaI pirmaoya raSaI naahI.

(A) (B)  

(C) 8

x

+ 6 y (D) 
5x
3x

+

−

2. gauNaakar kra.

1) (am + an)(am – an) 2) (x + y + 2)(x – y + 2)

3) (2x + 3y) (2x + 3y) 4) (3a – 5b)(3a – 5b)

5) (5x + 2y) (25x2 – 10xy + 4y2) 6) (2x – 5y)(4x2 + 10xy + 25y2)

7) ⎟
⎠
⎞

⎜
⎝
⎛ +

4
5a ⎟

⎠
⎞

⎜
⎝
⎛ +

5
4a 8) (2z2 + 3)(2z2 – 5)

9) 99 × 99 × 99 10) 103 × 103 × 103

11) (a + b – 5) (a + b – 6) 12) (2x + 7z)(2x + 5z)

3. jar x = a – b AaiNa y = b – c tr¸ (a – c)(a + c – 2b) = x2 – y2 ho daKvaa.

4. jar 4x – 5z = 16 AaiNa xz =12 tr¸ 64x2 – 125z3 yaa bahupdIcaI ikMmat kaZa.

5. Avayava paDa.

1) x7y6 + x22 y20 2) 3a5b – 243ab5

3) 3a6 + 12a4b2 + 12a2b4 4) a4 – 8a2b3 + 16b6

5) 3x4 + 12y4 6) x8 + 14x4 + 81
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

7) x2 + 16x + 63 8) x2 – 12x + 27

9) 7x2 + xy – 6y2 10) 5x2 – 8x – 4

11) x6 – 729y6`12) 12a6 + 64b6

6. masaaiva kaZa.

1) x3 – x5 AaiNa x4 – x7 2) 30(x2 – 3x + 2) AaiNa 50(x2 –2x + 1)

7. lasaaiva kaZa.

1) x3 + y3 AaiNa x2 – y2 2) x4 + x2y2 + y4 AaiNa x2 + xy + y2

8. saÜDvaa.

1) 1x
1

)1x(
1x

2 +
+

−

+
2) 2x

1x
6xx

7x2x2
2

2

−
−

−
−+

−+

3) 
4x
1x3

2x
1x

2 −

+
×

−
−

4) 
5x4x
5x4x

25x
1x

2

2

2

2

−+

−−
÷

−

−

9. saÜpo $p Va.

1a
8

1a
4

1a
2

1a
2

42 +
−

+
−

+
−

−

³TIp Á 
1a

4
1a

2
1a

2
2 −

=
+

−
−  Aata yaapuZIla pd imaLvaa.AaiNa tIca pìkyaa` puZo kra.´

10. jar, m = 
1x
1x

−
+

AaiNa n = 
1x
1x

+
−

 tr¸ m2 + n2 – mn  caI ikMmat kaZa.

4.....1

1. 1) 25x2 + 20xy + y2 2) x2 – 6x + 9 3) a2b2 + 2abcd + c2d2

4) 4x2 – 20xy + 5y2 5) 
9

x2
+ 3

2
x + 1 6) 

4
z2

– 3
1

 z + 9
1

7) a4 – 25 8) x2y2 – 1 9) x2 +
12
25

 x + 1

10) 9
4

x4 – 9
25

 x2 – 1 11) 6x2 + 13xy + 6y2 12) 21x2 + 8xy – 5y2

AaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaa – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

2. 1) 40x2 2) 2a6 + 18 3) 2(a2x2 + b2y2)

4) 32p2q2

3. 1) 10404 2) 11664 3) 4761

4) 996004 5) 6384 6) 22451

7) 89964 8) 249936 9) 11445

10) 5621 11) 8930 12) 989028

4.....2

1. 1) 27x3 + 36x2y + 36xy2 + 64y3 2) p3 – 3p2qr + 3pq2r2 – q3r3

3) a3 + a2b + 
3

ab2
+ 

27
b3

4) 
27
a3

– 
3
ba2

+ ab2 – b3

5) 
8

a6
+

2
1

a4b2 + 3
2

a2b4 + 27
8

b6 6) 
27
xa 96

– 3
2

a4b3x6y2 + 4a2b6x3y4 – 8b9y6

2. 1) 512 2) 1728 3) 5832

4) 12167 5) 148877 6) 110592

7) 357911 8) 328509 9) 912663

10) 970299

3. 1) 8x3 + y6 2) x3 – 8 3) x3 + 1

4) 8y3 – 27z2 5) 64x3 + 27y3 6) 27x3 – 343
1

y3

4. 1) 100 2) 1115

5. 1) 15616 2) 125
27027

6. 1) 120x2 + 250 2) 100y3 3) 19x3 – 19y3

4) –117x3 –126

7. 1) 1000 2) 444

4.....3

1) 5x(2y – 3z) 2) abc (c – b)

3) 3p(2p – 5q + 9) 4) (b – c) (a2 –b)

5) (4x – y)2(8ax – 2ay – b) 6) x(x + y)(x2 – xy + y2)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

7) 25(2 + 5p)(2 – 5p) 8) (1 + 16y4)(1 + 4y2)(1 + 2y)(1 – 2y)

9) (5x + 1)(1 – x) 10) (a2 + bc + ab + ac) (a2 + bc – ab – ac)

11) (5x + 6y – 1)(5x – 6y – 1) 12) (7x – y + 1)(7x – y – 1)

13) (m + 7)2 14) (2x – 1)2

15) (6a + 5)2 16) (x3 – 4)2

17) (a4 + 7a2 +1)(a2 + 3a +1)(a2 – 3a + 1)

18) (2a2 + 6ab + 9b2)(2a2 – 6ab + 9b2)

19) (x2 + 2x +2)(x2 – 2x + 2) 20) (3a2 + 5a + 4)(3a2 – 5a + 4)

21) 1) 40  (2) 57200

4.....4

1) (a + 6b)(a2 – 6ab + 36b2) 2) (a – 7)(a2 + 7a + 49)

3) (x + 4y)3 4) (2x – 3y)3

5) (2x – 5y)3 6) (4k – 3)3

7) (9x2 – 2)(81x4 + 18x2 + 4) 8) x2 (1 + y2)(1 – y2 + y4)

9) 2a(2a2 – 3b2)(4a2 + 6a2b2 + 9b4)

10) (3b – a – 1)(9b2 + 3ab +3b +a2 + a + 1)

11) (2a – 3b + 4c)(4a2 + 9b2 – 6ab – 8ac + 12bc + 16c2)

12) (4x – 2y + 1)(16x2 + 8xy – 4x + 4y2 – 4y + 1)

4.....5

1) (x + 3)(x + 8) 2) (x – 6y)(x – 9y) 3) (x + 3)(2x – 1)

4) 2(x – 2y)(3x + y) 5) (2x2 + 1))(x + 1) (x – 1) 6) (x + 15y)(x – 2y)

7) (x + 2)(2x + 7) 8) (2y – 3) (5y – 2) 9) (x – 1)(2x + 1)

10) (12 – m)(m + 9) 11) (2a – b – 6)(2a – b + 5) 12) (9y – 7)(5x + y)

4.....6

1. 1) 3xy2 2) 12x3y5 3) (x + 1)2 4) x + 2 5) 6 (x + 2)

6) (x + 5)2 7) (2x – 5)2 8) x2 – 1 9) x – y 10) 6(x – 1)

2. 1) 75x3y2 2) 240x3y4 3) (x – 1)(x + 1)3

4) x2 + 4x + 4 5) 72(x + 2)3(x2 – 2x + 4) 6) (x + 1)2(x + 5)3

7) (x – 4)(x + 4)2(2x – 5)3 8) x4 – 1 9) (x – 1)(x + 1)(x2 + x + 1)

10) 18(x – 1)(x – 2)(x – 3)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

g a i N atg a i N atg a i N atg a i N atg a i N at

4.....7

1. 1´¸ 2´¸ 3´¸ 5´¸ 6´ AaiNa 8´

4.....8

1. 1) 
2x

x2 2

−
2) 

6xx
7x2x2

2

2

−+

−+
3) 

1xxx
2x2

23

2

+−−

+

4) 
64x16x4x

28x5x4
23

2

+−+

++
5) 3x

x2
+

6) 
4x
8x2

2

2

−

+

7) 
2xx2x

1x3x2
23

23

+++

−+
8) 2x6

5

2. 1) 
4x

6x
2 −

−
2) 

1x4
x8

2 −
3) 

x
1x2 −

4) 
xx

x2
2 −

−
5) 

4x
2x2

−
+ 6) 22

3

)2x(

1x2

+

+

7) 
)27x9x3x(2

16x15x
23

2

−−+

+−
8) 

x1
x1

+
−

3. 1) 2 2) 6 3) 2 4) 110 5) 8 15

6) 115 7) 0 8) 18 9) ± 5 10) 14

4.....9

1. 1) 
1xx2

1
2 −−

2) 
1xxx

1xx
246

24

+++

++
3) 6x2

9x51
−
+

4) 
12x32x5
6x7x5

2

2

++

−+
5) 

1x2x2x
1xxx

23

23

−+−

+++
6) 

x2
1x3 +

7) 
1x
1x

+
−

8) 
1x
6x

+
−

2. 1) 
2x

1x
2 +

−
2) a3

1a −
3) 

7
1x2x2 −+

4) 
1x

1
4 +
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

sa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayavasa U~ o AaiNa Avayava

3. 1) 5x
1x

+
+

2) 
5x9x2
3x11x6

2

2

−−

+−
3) 3x

1
+

4) 
2x
6x

+
+

5) 
1x

5x11x2
2

2

−

++
6) 1

1. 1) C 2) A 3) D 4) A 5) D 6) B 7) C 8) B 9) A 10) C

2. 1) a2m – a2n 2) x2 – y2 + 4x + 4 3) 4x2 + 12xy + 9y2

4) 9a2 – 30ab + 25b2 5) 125x2 + 8y3 6) 8x3 – 125y3

7) a2 + 20
41

a + 1 8) 4z4 – 4z2 – 15 9) 970299

10) 1092727 11) a2 + 2ab – 11a + 30 12) 4x2 + 24xz + 35z2

4. 15616

5. 1) x7y6 ( 1 + x15y14) 2) 3ab(a – 3b)(a + 3b)(a2 + 9b2)

3) 3a2(a2 + 2b2)2 4) (a2 – 4b3)2

5) 3(x2 + 2xy + 2y2) 6) (x4 – 2x2 + 9)(x4 + 2x2 + 9)

7) (x + 9)(x + 7) 8) (x – 3)(x – 9)

9) (x + y)(7x – 6y) 10) (x – 2)(5x + 2)

11) (x – 3y)(x + 3y)(x2 – 3xy + 9y2)(x2 + 3xy + 9y2)

12) (5a2 + 4b2)(25a4 – 20a2b2 + 16b4)

6. 1) x3 (1 – x) 2) 10 (x – 1)

7. 1) (x2 – y2)(x2 – xy + y2) 2) x4 + x2y2 + y4

8. 1) 
1xxx

2x2
23

2

+−−

+
2) 3x

2x
+
+

3) 
8x4x2x

1x2x3
23

2

−−+

−−
4) 

25x10x
1x2x

2

2

+−

+−

9.
1a

16
8 −

10.
1x2x
1x14x

24

24

+−

++

� � �� � �� � �� � �� � �

sa MkINa- sa MkINa- sa MkINa- sa MkINa- sa MkINa- p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` h – ]<aroh – ]<aroh – ]<aroh – ]<aroh – ]<aro
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

5

ekroYaIya samaIkrNaoekroYaIya samaIkrNaoekroYaIya samaIkrNaoekroYaIya samaIkrNaoekroYaIya samaIkrNao

isqar saM#yaa AaiNa cala saM#yaa yaaMcyaaivaYayaIcao saMbaÜQa AapNa AByaasalao Aahotca. tsaoca baOijak raSaI¸
bahupdI yaaMcaI sauwa maaihtI AapNa GaotlaI Aaho. eka saM#yaocyaa dup+ImaQyao 6 imaLivalao Asata ]<ar 20
yaoto. tr tI saM#yaa kÜNatIÆ yaasaarKI Anaok ]dahrNao AapNa paihlaI Aahot. ho ]dahrNa saÜDivaNyaasaazI
Aaplyaalaa tI saM#yaa x maanaavaI laagato AaiNa idlaolyaa maaihtIva$na samaIkrNa tyaar kravao laagato va
samaIkrNa saÜDvaUna ]<ar kaZavao laagato. cala AaiNa Acala saM#yaa vaap$na idlaolyaa maaihtIcaa ]pyaÜga
k$na samaIkrNa tyaar krNyaaivaYayaI AapNa maaihtI GaoNaar AahÜt. yaa pazat AapNa ek cala va dÜna
calao vaap$na samaIkrNa tyaar krNyaacyaa pwtI AByaasaNaar AahÜt. ek cala vaap$na samaIkrNa ksao
tyaar kravao AaiNa baIjagaiNatacyaa pwtInao to ksao saÜDvaavao ho AapNa pahNaar AahÜt. tsaoca dÜna calao
vaap$na tI samaIkrNao baIjagaiNatacyaa saahayyaanao AapNa AalaoK pwtInao kSaI saÜDivata yaotat yaacaIhI
maaihtI GaoNaar AahÜt.

 ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla baabaIMcao &ana hÜšla.

����� idlaolyaa samaIkrNaaMcyaa samaUhamaQaUna ekroYaIya samaIkrNao AÜLKta yaotIla.

����� ekroYaIya samaIkrNaaMcaI ]dahrNao dota yaotIla.

����� ekcalaIya ekroYaIya samaIkrNao tyaar krta yaotIla AaiNa tI saÜDivata yaotIla.

����� iWcalaIya samaIkrNaaMcaI ]dahrNao dota yaotIla AaiNa tI samaIkrNa $pat maaMDta yaotIla.

����� iWcalaIya samaIkrNaaMcaa AalaoK kaZta yaošla.

����� iWcalaIya samaIkrNao baIjagaiNatacyaa tsaoca AalaoKacyaa saahayyaanao saÜDivata yaotIla.

����� vyavaharatIla yaa p`karcyaa samasyaa ek cala AaiNa dÜna calao vaap$na maaMDta yaotIla AaiNa
saÜDivata yaotIla.
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

Apoixat pUva -&ana ÁApoixat pUva -&ana ÁApoixat pUva -&ana ÁApoixat pUva -&ana ÁApoixat pUva -&ana Á

����� cala AaiNa isqar saM#yaaMcaa saMbaÜQa

����� baOijak raSaI AaiNa %yaavarIla p`iËyaa

����� bahupdI¸ bahupdIcaI SaUnya ikMmat AaiNa bahupdIMvarIla p`iËyaa

5.....1 ekroYaIya samaIkrNao ekroYaIya samaIkrNao ekroYaIya samaIkrNao ekroYaIya samaIkrNao ekroYaIya samaIkrNao (Linear Equations)

Aaplyaalaa baOijak raSaI va bahupdIMcaI maaihtI Aahoca. baOijak raSaIMmaQyao Asalaolyaa cala saM#yaaMcyaa ikMmatIvarca
baOijak raSaIMcaI ikMmat AvalaMbaUna Asato. ek cala samaIkrNao va %yaaMcaI kÜTI yaa gaÜYTIsauwa AapNaasa
maaihtI Aahot. jyaa bahupdImaQyao calaacaI kÜTI ek Asato̧  ASaa bahupdIsa ek cala ekroYaIya samaIkrNa
Asao mhNatat. jaovha dÜna raSaIMmaQyao Ä icanh Asato̧  tovha %yaa raSaIMnaa samaIkrNa Asao mhNatat. mhNajaoca
p`%yaok samaIkrNaamaQyao Ä ho icanh AavaSyak Aaho. Ä ho icanh ]javyaa baajaUcaI raSaI Davyaa baajaUcyaa
raSaIbarÜbar ho dSa-ivato.

³DabaI baajaU Ä ]javaI baajaU̧  Da.baa. Ä ].baa.´

]da. Á]da. Á]da. Á]da. Á]da. Á

3x + 2 = 14 ......  (1)

2y – 3 = 3y + 4 ...... (2)

z2 – 3z + 2 = 0 ..... (3)

3x2 + 2 = 1 ......  (4)

hI sava- samaIkrNao Aahot¸ karNa p`%yaokamaQyao Ä ho icanh ‘AaiNa calaraSaI Aahot.

samaIkrNa ³1´ maQyao DavaI baajaU Ä  3x + 2 AaiNa ]javaI baajaU Ä 14 Aaho. yaamaQaIla cala saM#yaa  x hI
Aaho.

samaIkrNa ³2´ maQyao DavaI baajaU Ä 2y – 3 AaiNa ]javaI baajaU Ä 3y + 4 Aaho. hI dÜnhI samaIkrNao
ekcala ekroYaIya samaIkrNao Aahot.

samaIkrNa ³3´ AaiNa samaIkrNa ³4´ maQyao Davyaa baajaUlaa dusaáyaa kÜTIcaI bahupdI AaiNa ]javyaa baajaUlaa
saM#yaa Aahot.

samaIkrNa ³1´ ihcaI DavaI baajaU hI ekcala ekkÜTI bahupdI AaiNa ]javaI baajaU saM#yaa Aaho̧  ho Aaplyaa
laxaat yaoto.

samaIkrNa ³2´ maQyao DavaI baajaU AaiNa ]javaI baajaU yaa ek cala ekroYaIya samaIkrNa Aahot. samaIkrNa
³3´ AaiNa samaIkrNa ³4´ yaa vaga- bahupdI Aahot. samaIkrNa ³1´ AaiNa samaIkrNa ³2´ hI ekroYaIya
samaIkrNao Aahot. tr samaIkrNa ³3´ AaiNa samaIkrNa ³4´ hI ekroYaIya samaIkrNao naahIt.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

samaIkrNaamaQyao AsaNaaáyaa calaaMnaa ATI paLavyaa laagatat. samaIkrNaamaQyao DavaI raSaI ]javyaa raSaIbarÜbar
AsaNao hI AavaSyak AT Aaho. samaIkrNaacyaa dÜnapOkI eka raSaImaQyao cala pd AsaNao AavaSyak Aaho.

3x – 4 = 4x + 6 AaiNa  4x + 6 = 3x – 4 hI dÜnhI samaIkrNao saarKIca Aahot. DavaI baajaU AaiNa ]javaI
baajaU yaaMcaI Adlaabadla kolaI¸ trI samaIkrNa badlat naahI. yaa gauNaQamaa-caa ]pyaÜga samaIkrNa saÜDivatanaa
hÜtÜ.

dÜnhI cala pdo pihlyaa kÜTIcaI AaiNa calapdaMcaa gauNaakar nasaNaaáyaa raSaIMnaa iWpdIya roYaIya samaIkrNao
Asao mhNatat.

]da. 2x + 3y = 4 AaiNa  2 – 2y + 2 = 3x + y + 6 hI dÜnhI iWpdIya roYaIya samaIkrNao Aahot. prMtu
3x2 + y = 5 ho samaIkrNa iWpdIya roYaIya samaIkrNa naahI. karNa  x yaa pdacaI kÜTI 2 Aaho. %yaacap`maaNao
xy + x = 5 ho sauwa iWpdIya roYaIya samaIkrNa naahI karNa yaamaQaIla pd  xy ho  x AaiNa  y yaa pdaMcaa
gauNaakar Aaho.

ekpdIya roYaIya samaIkrNaacao sava-saamaanya sva$p¸ ax + b = 0 yaoqao  a ≠ 0 AaiNa  a AaiNa  b hI isqarpdo
Asao Asato.

iWpdIya roYaIya samaIkrNaacao sava-saamaanya sva$p¸ ax + by + c = 0 yaoqao  a, b AaiNa  c yaa vaastva saM#yaa
AaiNa %yaapOkI va ikMvaa b hI SaUnyaotr saM#yaa¸ Asao Asato.

]da. ]da. ]da. ]da. ]da. 5.....1 Á Á Á Á Á KalaIlapOkI kÜNatI samaIkrNao ekpdIya roYaIya samaIkrNao AahotÆ %yaaMcaI DavaI baajaU tsaoca
]javaI baajaU ilaha.

1. 2x + 5 = 8

2. 3y – z = y + 5

3. x2 – 2x = x + 3

4. 3x – 7 = 2x + 3

5. 2 + 4 = 5 + 1.

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 2x + 5 = 8

ho ekpdIya roYaIya samaIkrNa Aaho. cala pd x caI ek kÜTI Aaho.

DavaI baajaU Ä 2x + 5¸ ]javaI baajaU Ä 8

2. 3y – z = y + 5

ho ekpdIya roYaIya samaIkrNa naahI. karNa y AaiNa  z hI dÜna calapdo Aahot.

DavaI baajaU Ä 3y – z¸ ]javaI baajaU Ä y + 5
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

3. x2 – 2x = x + 3

ho roYaIya samaIkrNa naahI¸ karNa x pdacaI kÜTI 2 Aaho.

DavaI baajaU Ä x2 – 2x¸ ]javaI baajaU Ä x + 3

4. 3x – 7 = 2x + 3

ho ekpdIya roYaIya samaIkrNa Aaho̧  karNa Davyaa AaiNa ]javyaa baajaUlaa Asalaolyaa calapdaMcaI
x kÜTI ek Aaho.

DavaI baajaU Ä 3x – 7¸ ]javaI baajaU Ä 2x +

5. 2 + 4 = 5 + 1

ho roYaIya samaIkrNa naahI karNa yaamaQyao ekhI calapd naahI.

DavaI baajaU Ä 2 † 4¸ ]javaI baajaU 5 † 1

]da ]da ]da ]da ]da 5.....2 Á Á Á Á Á KalaIlapkI kÜNatI samaIkrNao iWpdIya roYaIya samaIkrNao AahotÆ

1. 2x + z = 5

2. 3y – 2 = x + 3

3. 3t + 6 = t – 1

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 2x + z = 5

ho iWpdIya roYaIya samaIkrNa Aaho. calapdo x AaiNa  t

2. 3y – 2 = x + 3

ho iWpdIya roYaIya samaIkrNa Aaho calapdo y AaiNa  x

3. 3t + 6 = t – 1

ho iWpdIya roYaIya samaIkrNa naahI. karNa yaoqao ek cala pd t Aaho.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....1

1. KalaIlapOkI kÜNatI samaIkrNao ekpdIya roYaIya samaIkrNao AahotÆ

1´ 3x – 6 = 7

2´ 2x – 1 = 3z +2

3´ 5 – 4 = 1

4) y2 = 2y – 1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

2. KalaIlapOkI kÜNatI samaIkrNao iWpdIya roYaIya samaIkrNao AahotÆ

1´ 3y – 5 = x + 2

2´ x2 + y = 2y – 3

3´ x + 5 = 2x – 3

5.....2 ekpdIya roYaIya samaIkrNa tyaar krNao   ekpdIya roYaIya samaIkrNa tyaar krNao   ekpdIya roYaIya samaIkrNa tyaar krNao   ekpdIya roYaIya samaIkrNa tyaar krNao   ekpdIya roYaIya samaIkrNa tyaar krNao  (Formation of Linear Equations in one
variable)

KalaIla baabaI ivacaarat Gyaa.

1. 11 hI saM#yaa x poxaa 4 nao AiQak Aaho.

2. y yaa saM#yaolaa 7 nao Baagalao Asata Baagaakar 2 yaotÜ.

3. rInaakDo kahI safrcaMdo Aahot. %yaapOkI 5 itnao Aaplyaa baihNaIlaa idlaI. itcyaakDo 3 safrcaMdo
]rlaI. tr saurvaatIlaa itcyaakDo iktI safrcaMdo hÜtIÆ

4. dÜna AMkI saM#yaot dSaksqaanacaa AMk ekksqaanacyaa AMkacyaa duPpT Aaho. AMkaMcaI Adlaabadla
kolaI Asata tyaar hÜNaarI saM#yaa maUL saM#yaopoxaa 18 nao kmaI Aaho. tr maUL saM#yaa kÜNatIÆ

1. yaa izkaNaI x + 4 = 11 ho samaIkrNa maaMDta yaoto.

x = 7 nao samaIkrNa sa%ya hÜto. ∴ ]<ar x Ä 7

2. samaIkrNa 2
7
=

y
 ∴ ]<ar y Ä 14

3. jaI saM#yaa SaÜQaavayaacaI Aaho̧  tI saM#yaa x maanaa

∴ rInaakDo x safrcaMdo Aahot¸ Asao maanaU.

    %yaapOkI 5 itnao Aaplyaa baihNaIlaa idlaI.

∴ itcyaakDo  x - 5 safrcaMdo ]rlaI

∴ samaIkrNa Ä x -5 = 3. ∴ x = 8

4. ekksqaanacaa AMk x Aaho̧  Asao maanaU.

∴ dSaksqaanacaa AMk 2x yaošla.

∴ saM#yaa Ä 10(2x) + x = 20x + x = 21x

  AMkaMcaI Adlaabadla kolaI. Asata ekksqaanacaa AMk 2x AaiNa dSaksqaanacaa AMk x yaošla.

  navaIna saM#yaa maUL saM#yaopoxaa 18 nao kmaI Aaho.

∴ samaIkrNa Ä
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

21x – 12x = 18

∴ 9x = 18

∴ x   =  2
9
18 =

∴ maUL saM#yaa  dSaksqaana 2x ekksqaana x

   4       2

∴ maUL saM#yaa Ä 42

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....2

yaÜgya %yaa cala pdaMcaa vaapr k$na ekroYaIya samaIkrNao tyaar kra.

1. 15 maQaUna eka saM#yaocaI duPpT vajaa kolaI Asata 7 ]rtat

2. ek iklaÜmaITr AMtr jaaNyaasaazI maÜTarbaÜTIlaa 0.1 ilaTr [MQana laagato. eko idvaSaI maÜTarbaÜTInao
x ik.maI. AMtr kaplao. %yaasaazI 10 ilaTr [MQana vaaprlao. yaacao samaIkrNa tyaar kra.

3. eka AayatacaI laaMbaI ÉMdIcyaa duPpT Aaho. AayatacaI pirimatI 96 maI. Aaho. ³AayatacaI ÉMdI
y maI. maanaa´

4. AajapasaUna 15 vaYaa-naMtr salamaacao vaya itcyaa Aajacyaa vayaacyaa caÝpT hÜšla. ³salamaacao Aajacao
vaya t vaYao- maanaa´

5.....3 ekpdIya roYaIya samaIkrNa saÜDivaNao  ekpdIya roYaIya samaIkrNa saÜDivaNao  ekpdIya roYaIya samaIkrNa saÜDivaNao  ekpdIya roYaIya samaIkrNa saÜDivaNao  ekpdIya roYaIya samaIkrNa saÜDivaNao (Solution of Linear Equations in One Variable)

KalaIla ekpdIya roYaIya samaIkrNa ivacaarat Gyaa.

 x – 3 =  – 2

DavaI baajaU Ä x – 3¸ ]javaI baajaU Ä –2

x cyaa kahI ikMmatI gaRhIt Qa$na AapNa DavaI baajaU AaiNa ]javaI baajaU yaaMcaI tulanaa k$.

x caI ikMmat DavaI baajaU ]javaI baajaU

0 –3 –2

1 –2 –2

3 0 –2

4 1 –2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

t@%yaava$na Asao laxaat yaoto kI¸ x caI ikMmat 1 Asatanaaca DavaI baajaU AaiNa ]javaI baajaU samaana yaoto. x
cyaa [tr ikMmatIlaa DavaI baajaU ≠ ]javaI baajaU x = 1 hI ikMmatca samaIkrNa sa%ya krto. mhNaUna x = 1 laa
samaIkrNaacaI ]kla Asao mhNatat.

samaIkrNaamaQyao Asalaolyaa calapdacyaa jaagaI jaI saM#yaa Gaatlyaanao samaIkrNaacaI DavaI baajaU ]javyaa baajaUbarÜbar
hÜto̧  %yaa saM#yaÜsa %yaa samaIkrNaacaI ]kla Asao mhNatat. calapdacyaa vaogavaogaL\yaa ikMmatI Gao}na AapNa
‘cauka AaiNa iSaka’  (trial and error) pwtInao samaIkrNaacaI ]kla kaZU SaktÜ.

Aata AapNa gaiNatI pwtInao samaIkrNaacaI ]kla kSaI kaZta yaoto to pahU.

samaIkrNaacaI tulanaa AapNa trajaubarÜbar k$ SaktÜ. samaIkrNaacaI DavaI baajaU AaiNa ]javaI baajaU mhNajao
trajaUcaI dÜna parDI AsalyaasaarKI Asatat Ä ho icanh hI dÜnhI parDI samatÜla Asalyaacao dSa-ivatat.

trajaU samatÜla Asatanaa trajaUcyaa dÜnhI parD\yaat saarKoca vastUmaana Taklao ikMvaa dÜnhI prD\yaatUna
saarKoca vastumaana kaZUna Gaotlao̧  trI trajaU samatÜlaca rahtÜ. hIca vastuisqatI samaIkrNaacyaa baabatIthI
KrI Aaho.

1. samaIkrNaacyaa dÜnhI baajaUsa ekca saM#yaa imaLvaa.

2. samaIkrNaacyaa dÜnhI baajaUtUna ekca saM#yaa vajaa kra.

3. samaIkrNaacyaa dÜnhI baajaUlaa ekaca SaUnyaotr saM#yaonao gauNaa.

4. samaIkrNaacyaa dÜnhI baajaUlaa ekaca SaUnyaotr saM#yaonao Baagaa.

trIhI samaIkrNaacaI ikMmat badlat naahI.

Aata AapNa kahI ]dahrNao pahU.Aata AapNa kahI ]dahrNao pahU.Aata AapNa kahI ]dahrNao pahU.Aata AapNa kahI ]dahrNao pahU.Aata AapNa kahI ]dahrNao pahU.

]da. ]da. ]da. ]da. ]da. 5.....3 : saÜDvaa.

5 + x = 8

]kla Á]kla Á]kla Á]kla Á]kla Á samaIkrNaacyaa dÜnhI baajaUtUna 5 vajaa k$na¸

5 + x – 5  =  8 – 5

 ∴ x + 0 = 5

∴ x  = 5

x = 3 hI samaIkrNaacaI ]kla Aaho.

taLa ÁtaLa ÁtaLa ÁtaLa ÁtaLa Á x = 3¸ Asatanaa DavaI baajaU 5 +x = 5 + 3 Ä 8

]javaI baajaU  Ä 8

∴ DavaI baajaU Ä ]javaI baajaU

DavaI baajaU ]javaI baajaU
AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

]da. ]da. ]da. ]da. ]da. 5.....4 Á Á Á Á Á saÜDvaa.

y – 2 = 7

]kla Á]kla Á]kla Á]kla Á]kla Á samaIkrNaacyaa dÜnhI baajaUt 2 imaLvaUna¸

∴ y – 2 + 2 = 7 +2

∴ y  = 9

∴ y = 9 hI samaIkracaI ]kla Aaho.

taLa ÁtaLa ÁtaLa ÁtaLa ÁtaLa Á y = 9 Asatanaa¸ DavaI baajaU Ä y – 2 = 9 – 2

]javaI baajaU Ä 7

∴ DavaI baajaU Ä ]javaI baajaU

]da ]da ]da ]da ]da 5.....5 Á Á Á Á Á     saÜDvaa.

7x + 2 = 8

]kla Á]kla Á]kla Á]kla Á]kla Á samaIkrNaaca dÜnhI baajaUtUna 2 vajaa k$na¸

7x + 2 – 2 = 8 – 2

 7x =  6

∴ 7
6

7
7

=
x

 ³dÜnhI baajaUMnaa 7 nao BaagaUna´

∴ x = 7
6

∴ x = 7
6

 hI samaIkrNaacaI ]kla Aaho..

]da. ]da. ]da. ]da. ]da. 5.....6 Á Á Á Á Á saÜDvaa.

93
2
3

=−
y

]kla Á]kla Á]kla Á]kla Á]kla Á samaIkrNaacyaa dÜnhI baajaUsa 3 imaLvaUna¸

3933
2
3

+=+−
y

∴ 2
3y

 = 12
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ 2
2
3

×
y

 Ä 12 × 2 ³dÜnhI baajaUMnaa 2 nao gauNaUna´

∴ 3y = 24

∴ 3
3y

 Ä 3
24

 ³dÜnhI baajaUMnaa 3 nao BaagaUna´

∴ y Ä 8

y = 8 hI samaIkrNaacaI ]kla Aaho.

]da. ]da. ]da. ]da. ]da. 5.....7 Á Á Á Á Á samaIkrNa saÜDvaa.

2(x+3) = 3(2x-7)

]kla Á]kla Á]kla Á]kla Á]kla Á ho samaIkrNa AsaohI ilaihta yaošla.

2x + 6 = 6x – 21

∴ 6x – 21 = 2x + 6 ³DavaI va ]javaI baajaU yaaMcaI Adlaabadla´

∴ 6x – 21 +21 = 2x + 6 + 21 ³dÜnhI baajaUmaQyao 21 imaLvaUna´

∴ 6x = 2x + 27

∴ 6x – 2x = 2x + 27 – 2x ³dÜnhI baajaUMmaQaUna 2x vajaa k$na´

∴ 4x = 27

∴ x = 4
27

∴ x = 4
27

 hI samaIkrNaacaI ]kla Aaho.

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á

1. AapNa dÜnhI baajaUMvar baorIja¸ vajaabaakI¸ gauNaakar¸ Baagaakar yaasaar#yaa iËyaa krtÜ. %yaacaa
tpSaIla ilaihNao AavaSyak naahI.

2. yaa p`iËyaolaa Davyaa baajaUkDUna ]javyaa baajaUkDo ikMvaa ]javyaa baajaUkDUna Davyaa baajaUkDo pdaMcaI
Adlaabadla krNao Asao mhNatat.

3. pdacaI Adlaabadla krtanaa icanh badla hÜtÜ. mhNajaoca † cao – ikMvaa – cao † Asao icanh hÜto.

4. ekpdIya ekroYaIya samaIkrNa ax + b = 0 yaa sva$pat ilaihtanaa yaoto. yaa izkaNaI a AaiNa b
ho isqaraMk tr x ho cala pd Asato.

yaa samaIkrNaacaI ]kla x = )0a(
a
b

≠−  hI Asato.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

]da. ]da. ]da. ]da. ]da. 5.....8 Á Á Á Á Á saÜDvaa.

3x – 5 = x + 3

]kla Á]kla Á]kla Á]kla Á]kla Á 3x – 5 = x + 3

           ∴ 3x = x +3 + 5

        ∴ 3x – x = 3 + 5

           ∴ 2x = 8

         ∴ x = 4, hI samaIkrNaacaI ]kla Aaho.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....3

KalaIla samaIkrNao saÜDvaa.

1. x – 5 = 8

2. 19 = 7 + y

3. 3z  + 4 = 5z + 4

4. 129
3
1

=+y

5. 5(x-3) = x +5

5.....4 Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao (Word Problems)

ekpdIya ekroYaIya samaIkrNa kSaI tyaar krtat¸ ho AapNa paihlao Aahoca. ekroYaIya samaIkrNaacao
]pyaÜjana ksao krtat¸ ho Aata AapNa pahU.

]da ]da ]da ]da ]da 5.....9 Á Á Á Á Á ja^kÜbacyaa Aajacyaa vayaacyaa tInapT ja^kÜbacyaa vaiDlaaMcao vaya Aaho. paca vaYaa-naMtr %yaa
dÜGaaMcyaa vayaatIla AMtr 30 vaYao- hÜšla. tr dÜGaaMcaI AajacaI vayao kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á ja^kÜbajao Aajacao vaya x vaYao- Aaho̧  Asao maanaU.

∴ ja^kÜbacyaa vaiDlaaMcao Aajacao vaya 3x vaYao- hÜšla.

paca vaYaa-naMtr

ja^kÜbacao vaya Ä (x+5) vaYao-

ja^kÜbacyaa vaiDlaaMcao vaya Ä (3x + 5) vaYao-

paca vaYaa-naMtr %yaaMcyaa vayaatIla AMtr
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

Ä (3x+5)- (x+5) Ä 30 vaYao- hÜšla.

∴ samaIkrNa Ä

∴( 3x + 5 ) – (x+5) Ä 30

∴ 3x + 5 – x – 5 = 30

∴ 3x – x = 30

∴ 2x = 30

∴ x = 15

∴ ja^kÜbacao Aajacao vaya Ä x Ä 15 vaYao-

∴ ja^kÜbacyaa vaiDlaaMcao Aajacao vaya = 3x = 3 × 15 Ä 45 vaYao-

taLa ÁtaLa ÁtaLa ÁtaLa ÁtaLa Á paca vaYaa-naMtr¸

ja^kÜbacao vaya 15 † 5 Ä 20 vaYao-

ja^kÜbacyaa vaiDlaaMcao 45 † 5 Ä 50 vaYao-

∴ %yaaMcyaa vayaatIla AMtr Ä 50 – 20 Ä 30 vaYao-

]da. ]da. ]da. ]da. ]da. 5.....10 Á Á Á Á Á tIna Ëmavaar sama saM#yaaMcaI baorIja 36 Aaho. tr %yaa saM#yaa kÜNa%yaaÆ

]kla Á]kla Á]kla Á]kla Á]kla Á savaa-t lahana sama saM#yaa x Aaho̧  Asao maanaU

∴ %yaapuZIla dÜna Ëmavaar samasaM#yaa x +2 AaiNa x + 4 yaotIla.

%yaacaI baorIja 36 Aaho.

∴ samaIkrNa Ä

 x + (x+2) + (x+4) = 36

∴ x + x + 2 + x + 4 = 36

∴ 3x + 6 = 36

∴ 3x = 36 – 6

∴ 3x = 30

∴ x = 10

∴ %yaa saM#yaa x = 10 = 10

x +2 = 10 +2 =  12

x +4 = 10 +4 = 14

∴ %yaa saM#yaa 10¸ 12¸ 14 Aahot.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

]da. ]da. ]da. ]da. ]da. 5.....11 Á Á Á Á Á eka AayatacaI laaMbaI ÉMdIpoxaa 3 saomaI nao jaast Aaho. AayatacaI pirimatI 34 saomaI
Asalyaasa¸ AayatacaI laaMbaI va ÉMdI kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á AayatacaI ÉMdI x saomaI Aaho̧  Asao maanaU

∴ AayatacaI laaMbaI x +3 saomaI yaošla.

∴ AayatacaI pirimatI 34 saomaI Aaho.

∴ samaIkrNa Ä

2(x +3 + x) = 34

∴ 2x + 6 + 2x = 34

∴ 4x = 34 – 6

∴ 4x =  28

∴ x = 7

∴ AayatacaI ÉMdI Ä x Ä 7 Ä 7 saomaI.

∴ AayatacaI laMbaI Ä x + 3 Ä 7 † 3 Ä 10 saomaI.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....4

1. dÜna saM#yaaMcaI baorIja 85 Aaho. ek saM#yaa dusarIpoxaa 7 nao maÜzI Aaho. tr %yaa saM#yaa kaZa.

2. vaiDlaaMcao Aajacao vaya maulaacyaa Aajacyaa vayaacyaa dupTIpoxaa 20 nao jaast Aaho. %yaaMcyaa vayaaMcaI
baorIja 63 Aaho. tr %yaaMcaI AajacaI vayao kaZa.

3. eka AayatacaI laaMbaI ÉMdIcyaa duPpT Aaho. AayatacaI pirimatI 66 saoMmaI Aaho. tr AayatacaI
laaMbaI va ÉMdI kaZa.

4. eka vagaa-t maulaIMcyaa 5
2

 pT maulao Aahot. jar vagaa-maQyao 10 maulagao AsatIla¸ tr vagaa-maQaIla

maulaIMcaI saM#yaa kaZa.

5.....5 iWpdIya roYaIya samaIkrNao   iWpdIya roYaIya samaIkrNao   iWpdIya roYaIya samaIkrNao   iWpdIya roYaIya samaIkrNao   iWpdIya roYaIya samaIkrNao  (Linear Equations in Two Variables)

naoha poinsala AaiNa pona AaNaNyaasaazI baajaarat gaolaI. eka poinsalacaI ikMmat    2 va eka ponacaI ikMmat
aa4 Aaho. %yaasaazI itnao   50 Kca- kolao. tr itnao iktI poinsalaI va iktI ponsa KrodI kolaI¸ to kaZa.

itnao iktI poinsalaI va iktI ponsa KrodI kolaI¸ to kaZavayaacao Aaho.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

itnao x poinsalaI AaiNa y ponsa KrodI kolaI¸ Asao maanaU

∴ x poinsalaIMcaI ekUNa ikMmat Ä  2x

∴ y ponsacaI ekUNa ikMmat Ä  4y

ekUNa ikMmat Ä  50.

∴ 2x + 4y Ä 50 .... ³1´

ho iWpdIya roYaIya samaIkrNa Aaho. yaamaQyao cala pdo x AaiNa y hI Aahot. ho ax + by + c = 0 yaa
sva$patIla samaIkrNa Aaho.

samaIkrNa ³1´ caI ]kla kaZNyaasaazI AapNa x AaiNa y cyaa vaogavaogaL\yaa ikMmatI Gao}.

1. jar x = 1, y = 12 tr DavaI baajaU Ä 2 × 1 + 4 × 12 = 2 + 48 = 50  AaiNa ]javaI baajaU Ä 50

∴ x = 1 AaiNa y = 12 hI samaIkrNaacaI ]kla Aaho.

2. jar x = 3, y = 12 tr DavaI baajaU Ä 2 × 3 + 4 × 11 = 6 + 44 = 50 AaiNa ]javaI baajaU 50

∴ x = 3 AaiNa y = 11 hIsauwa samaIkrNaacaI ]kla Aaho.

3. jar x = 4, y = 10 tr DavaI baajaU Ä 2 × 4 + 4 × 10 = 8 + 40 = 48 AaiNa ]javaI baajaU Ä 50

∴ x = 4 AaiNa y = 10 hI samaIkrNaacaI ]kla naahI.

dÜna calapdo Asalaolyaa roYaIya samaIkrNaalaa ekapoxaa jaast ]klaI AsaU Saktat.

ek calapd mhNajao x Asalaolao roYaIya samaIkrNa ax + b = 0 AaiNa a ≠ 0 yaa sva$pat Asato. yaa

samaIkrNaalaa f> ekca ]kla Asato. tI mhNajaoo x = a
b

−

dÜna calapdo̧  mhNajao x AaiNa y Asalaolao roYaIya samaIkrNa

ax + by + c Ä 0 ..... ³1´

yaoqao a, b AaiNa c isqaraMk AaiNa a ikMvaa b yaapOkI ek SaUnyao<ar saM#yaa yaa sva$pat Asato.

∴ samaIkrNa ³1´ KalaIla p`karo maaMDta yaoto.

ax = - by – c

ikMvaa x = a
cy

a
b

−

yaa samaIkrNaamaQyao y cyaa p`%yaok ikMmatIsaazI x vaogaLI ikMmat imaLto. ASaa táhonao dÜna calapdo Asalaolyaa
roYaIya samaIkrNaalaa AnaMt ]klaI Asatat.



i T p ai Tp ai Tp ai Tp ai Tp a

g a i N atg a i N atg a i N atg a i N atg a i N at 166

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á ax + c = 0, a ≠ 0, ho roYaIya samaIkrNa dÜna pdo Asalaolyaa roYaIya samaIkrNaacyaa $pat doKIla maaMDta
yaoto.

ax + 0y + c = 0

yaoqao y caa sahgauNak 0 Gyaavaa laagatÜ. yaa samaIkrNaasadoKIla AnaMt ]klaI Asatat. ]da.

x = 1,;0, ===− y
a
cxy

a
c

 [.

yaa samaIkrNaat y cyaa p`%yaok ikMmatIsaazI x caI ikMmat – a
c

−  yaošla.

]da. ]da. ]da. ]da. ]da. 5.....12 Á Á Á Á Á dÜna pUNaa-Mk saM#yaaMcaI baorIja 15 Aaho.

yaasaazI dÜna cala pdo vaap$na roYaIya samaIkrNa tyaar kra.

]kla Á]kla Á]kla Á]kla Á]kla Á tI cala pdo x AaiNa y Aahot Asao maanaU.

∴ %yaaMcaI baorIja = x + y

prMtu %yaacaI baorIja 15 idlaolaI Aaho.

∴ samaIkrNa Ä

x + y Ä 15

]da. ]da. ]da. ]da. ]da. 5.....13 : 4x – 5y = 2 yaa samaIkrNaacyaa

(i) x = 3, y = 2 AaiNa  (ii) x = 4, y = 1 yaa ]klaI Aahot ka to saaMgaa.

]kla Á]kla Á]kla Á]kla Á]kla Á

1. 4x – 5y = 2

samaIkrNaamaQyao x = 3 AaiNa y = 2 yaa ikMmatI GaalaUna¸

DabaI baajaU Ä 4x – 5y

Ä 4³3´ – 5³2´

Ä 12 – 10

Ä 2

Ä ]javaI baajaU

∴ x = 3 AaiNa y = 2 yaa idlaolyaa samaIkrNaacyaa ]klaI Aahot.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

2. 4x – 5y = 2

samaIkrNaamaQyao x = 4 AaiNa y = 1 yaa ikMmatI GaalaUna¸

DavaI baajaU Ä 4 –5

Ä 4(4) – 5(1)

Ä 11

prMtu ]javaI baajaU Ä 2

∴ DavaI baajaU ≠ ]javaI baajaU

∴ x = 4 AaiNa y = 1 yaa idlaolyaa samaIkrNaacyaa ]klaI naahIt.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....5

1. Avya> saM#yaosaazI yaÜgya tI cala pdo vaap$na iWpdIya samaIkrNa tyaar kra.

1. eka AayatacaI pirimatI 98 saoMmaI. Aaho. ³laaMbaI x va ÉMdI y Qara.´

2. vaiDlaaMcao vaya maulaacyaa vayaacyaa dupIpoxaa 10 nao AiQak Aaho.

3. ek saM#yaa dusaáyaa saM#yaopoxaa 10 nao maÜzI Aaho.

4. 2 iklaÜ safrcaMdo AaiNa 3 iklaÜ maÜsaMbaI yaaMcaI ikMmat 120 Aaho.

³1 iklaÜ safrcaMdaMcaI ikMmat . x AaiNa 1 iklaÜ maÜsaMbaIcaI ikMmat .y Aaho̧  Asao maanaÚ

2. KalaIla ivaQaanao sa%ya ka Asa%ya to saaMgaa.

1. 3x + 2y – 6 = 0, yaa samaIkrNaacaI x = 0, y = 3 hI ]kla Aaho.

2. 5x + 2y = 10, yaa samaIkrNaacaI x = 2, y = 5 hI ]kla Aaho.

5.....6 iWpdIya roYaIya samaIkrNaaMcaa AalaoK   iWpdIya roYaIya samaIkrNaaMcaa AalaoK   iWpdIya roYaIya samaIkrNaaMcaa AalaoK   iWpdIya roYaIya samaIkrNaaMcaa AalaoK   iWpdIya roYaIya samaIkrNaaMcaa AalaoK  (Gvaph of Linear Equation in Two Variables)

dÜna cala pdo Asalaolyaa roYaIya samaIkrNaacaa AalaoK ksaa kaZavaa¸ ho Aata AapNa pahNaar AahÜt.

2x + 3y = 12 ho samaIkrNa ivacaarat Gyaa.

ho samaIkrNa puZIlap`maaNaohI ilaihta yaoto.

2x = 12 – 3y  ikMvaa 3y = 12 – 2x

∴ x = 2
312 y−

 ikMvaa y = 

3
212 x−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

p`%yaok y cyaa ikMvaa x cyaa ikMmatIsaazI Aaplyaalaa saMbaMiQat idlaolyaa samaIkrNaacyaa x AaiNa y cyaa ]klaI
Asalaolao kÜYTk AapNa tyaar k$.

2x + 3y = 12

x 0 6 3 9 -3

y 4 0 2 - 2 6

x = 0, y = 4; x = 6 , y = 0; x = 3, y = 2; x = 9 ; y = -2; AaiNa x = -3, y = 6 yaa sava- ikMmatI
samaIkrNaacyaa ]klaI Aahot.

yaa sava- ]klaI jaÜDI $pat maaMDa.

³0¸4´¸ ³6¸0´¸ ³3¸ 2´¸ ³9¸ –2´ AaiNa ³–3¸6´

kMsaatIla pihlaI ikmaMt x calaacaI AaiNa dusarI ikMmat saMbaMiQat y yaa calaacaI Aaho. AalaoKkagadavar yaa
ikMmatI Gao}na ibaMdU sqaapna kra. AaiNa ibaMdU jaÜDa. 2x = 3y = 12  yaa samaIkrNaacyaa AalaoKat jao ibaMdU
]kla Asatat¸ Asaoca ibaMdU AalaoKroYaovar yaotat. jao ibaMdU ]kla nasatat¸ Asao ibaMdU maa~ AalaoKroYaovar yaot
naahIt. p`%yaokI ibaMdUcyaa ikMmatIcaI samaašk jaÜDI Asato. AalaoKroYaovarIla ibaMdU samaIkrNaacaI ]kla
Asatat. roYaovar nasaNaaro ibaMdU samaIkrNaacaI ]kla nasatat.

dÜna calao AsaNaaáyaa roYaIya samaIkrNaacaa AalaoK kaZNyaasaazI ho ibaMdU AapNaasa p`tlaavar Gyaavao laagatIla
%yaasaazI puZIla ÌtI k$.

payarI payarI payarI payarI payarI 1 Á Á Á Á Á     prspraMsa kaTkÜnaat O ibaMdUt CodNaaáyaa X’ O X AaiNa Y’ O Y yaa roYaa kaZa. O ibaMdU
SaUnya samajaUna AaiNa dÜnhI roYaa saM#yaaroYaa Aahot¸ Asao samajaUna saM#yaaroYaaMcao saarKo Baaga kra.
³AaÌtI. Ë. 5.2 pha´.

yaa dÜna roYaaMmauLo p`tlaacao caar Baaga
hÜtat. p`%yaok Baagaasa carNa Asao
mhNatat ho Baaga p`qama carNa¸ iWtIya
carNa¸ tRtIya carNa AaiNa catuqa- carNa
mhNaUna AÜLKlao jaatat. saM#yaaroYaa
X’ O X laa X Axa AaiNa saM#yaaroYaa
Y’ O Y laa Y Axa Asao mhNatat.

prspraMnaa laMba AsaNaaro X Axa AaiNa
Y Axa jyaa p`tlaat Asatat¸ %yaa
p`tlaalaa inado-Sak p`tla Asao mhNatat.

p`tlaat ibaMdU sqaapna k$na AalaoK
kaZNyaacaI pwt ÍoMca gaiNatt& kaTo-

–4   –3   –2   –1          1    2    3    4

4

3

2

1

–1

–2

–3

–4

O
XX'

Y'

Y

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....2
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

iSaAna DosakaTo-sa yaanao SaÜQaUna kaZlaI. %yaacyaa sanmaanaaqa- yaa p`tlaasa kaTo-iSaAna p`tla AsaohI
mhNatat.

payarI payarI payarI payarI payarI 2 Á Á Á Á Á samajaa ³3¸ 2´ ha ibaMdU sqaapna kravayaacaa Aaho. X AxaavarIla 3 yaa ibaMdUtUna X Axaalaa
kaTkÜnaat CodNaarI ³AaiNa Y Axaalaa samaaMtr AsaNaarI´ roYaa l kaZa.

Y AxaavarIla 2 yaa ibaMdUtUna Y Axaalaa kaTkÜnaat CodNaarI ³AaiNa X Axaalaa samaaMtr AsaNaarI´
roYaa m kaZa. hI roYaa roYaa l laa P ibaMdUt imaLopya-Mt vaaZvaa. ibaMdU P ha p`tlaatIla ibaMdU ³3¸2´
cao sqaana dSa-ivatÜ.

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....3

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á

1. ibaMdU inado-Sak Ëmaainvat jaÜDI (a, b) maQaIla a laa X inado-Sak AaiNa b laa Y inado-Sak Asao
mhNatat.

2. X AxaavarIla p`%yaok ibaMdUcaa Y inado-Sak O Asalyaanao tÜ AapNa (a,O) Asaa ilaihtÜ. tsaoca Y
AxaavarIla p`%yaok ibaMdUcaa X inado-Sak O Asalyaanao tÜ AapNa (O, b) Asaa ilaihtÜ. ibaMdU O cao
inado-Sak (0, 0) Asatat.

3. p`qama carNaat X AaiNa Y inado-Sak Qana Asatat. iWtIya carNaat X inado-Sak ?Na AaiNa Y inado-
Sak Qana AsatÜ. tRtIya carNaat X AaiNa Y inado-Sak ?Na Asatat. catuqa- carNaat X inado-Sak
Qana AaiNa Y inado-Sak ?Na AsatÜ.

]da. ]da. ]da. ]da. ]da. 5.....14 Á Á Á Á Á ³–2¸ 3´ ha ibaMdU inado-Sak p`tlaat sqaapna kra.

]kla Á]kla Á]kla Á]kla Á]kla Á eka p`tlaavar X - Axa AaiNa Y - Axa kaZa. Axaavar ibaMdU ³1¸ 2¸ 3 .....´
sqaapna kra.

4

3

2

1

 –2   –1        1    2    3      4

X' X

Y

Y'

O

P
(3, 2)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

x AxaavarIla –2 yaa ibaMdUtUna jaaNaarI AaiNa  y Axaalaa
samaaMtr AsaNaarI roYaa  l kaZa. y AxaavarIla 3 yaa
ibaMdUtUna jaaNaarI AaiNa  x Axaalaa samaaMtr AsaNaarI
roYaa  b kaZa. hI roYaa roYaa  l laa  P ibaMdUt imaLopya-
Mt vaaZvaa. ibaMdU  P ha p`tlaatIla ibaMdU ³–2¸ 3´ cao
sqaana dSa-ivatÜ. ³–2¸ 3´ ho ibaMdU  P cao inado-Sak
Aahot.

Aata AapNa dÜna cala pdo AsaNaaáyaa r oYaIya
samaIkrNaacaa AalaoK ksaa kaZtat to pahU..

dÜna cala pdo AsaNaaáyaa roYaIya samaIkrNaacaa AalaoK
sarL roYaa Asato. AaiNa roYaovarIla p`%yaok ibaMdUcao inado-Sak ho samaIkrNaacao ]klasaMca Asatat. jar eKada
ibaMdU AalaoKroYaovar nasaola tr tÜ %yaa samaIkrNaacaa ]klasaMca nasatÜ.

idlaolyaa dÜna ibaMdUtUna jaaNaarI f> ek AaiNa ekca sarL roYaa kaZta yaoto̧  ho AapNaasa maahIt Aahoca.
%yaamauLo x AaiNa y cyaa ]klaI AsaNaaro dÜna ibaMdUMcao inado-Sak Gaotlao trI caalatIla.

ibaMdU sqaapna k$na kaZlaolao roYaIya samaIkrNa caukU nayao mhNaUna dÜna eovajaI tIna ibaMdU Gyaavaot.

]da. ]da. ]da. ]da. ]da. 5.....15 Á Á Á Á Á 2x – 3y = 6 yaa samaIkrNaacaa AalaoK kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á  2x – 3y = 6 yaa samaIkrNaacyaa ]klaI AsaNaaro ibaMdU x AaiNa saMbaMiQat ibaMdU y cyaa ikMmatI Gyaa.

KalaIla pwtInao samaIkrNa maaMDlao Asata ikMmatI kaZNao AapNaasa saÜyaIcao jaato.

2x = 3y + 6 ikMvaa 3y = 2x – 6

⇒ x = 2
63 +y

 ikMvaa y = 3
62 −x

Aata ibaMdU x caa inarinaraL\yaa ikMmatI Gao}na %yaacyaaSaI saMgat AsaNaaáyaa y ibaMdUcyaa ikMmatI kaZa.

AapNa x cyaa inarinaraL\yaa ikMmatI y = 3
62 −x

 yaa samaIkrNaat Gaatlyaasa AapNaasa %yaacyaaSaI saMgat y

ibaMdUcaI ikMmat imaLto. jar x = 0 tr %yaacyaaSaI saMgat y ibaMdUcaI ikMmat y = -2  imaLto.

x = 2 Gaotlyaasa y = 0 AaiNa x = - 3 Gaotlyaasa y = - 4 hI ikMmat imaLto.

yaa ikMmatI AapNa kÜYTkat maaMDU.

x 0 3 - 3

y - 2 0  - 4

–3  –2    –1    1    2    3

4

3

2

1

Y'

Y

X' X
O

P m

l

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....4
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

p`tlaatIla ibaMdUMcaI ikMmat ³0¸ –2´¸ ³3¸ 0´ AaiNa ³–3¸ –4´ Aaho. ibaMdU sqaapna kolyaanaMtr ho ibaMdU jaÜDUna
AapNaasa sarL roYaa imaLto. hI roYaa 2x – 3y = 6 ho samaIkrNa dSa-ivato.

tInahI ibaMdU roYaovarca Aahot ho Qyaanaat Gyaa.

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....5

]da. ]da. ]da. ]da. ]da. 5.....16 Á  Á  Á  Á  Á x = 3 yaa samaIkrNaacaa AalaoK kaZa.

]kla Á ]kla Á ]kla Á ]kla Á ]kla Á x = 3, ho ek cala AsaNaaro roYaIya samaIkrNa Asalao̧  trI AapNa to dÜna cala Asalaolao roYaIya
samaIkrNa mhNaUna puZIlap`maaNao maaMDU SakU.

x + oy Ä 3

Aata x AaiNa y cyaa ikMmatI maaMDUna kÜYTk tyaar kra.

x 3 3  3

y 3 0 1

y cyaa kÜNa%yaahI ikMmatIsaazI x caI ikMmat 3 hIca kayama Aaho. ho laxaat Gyaa.

sqaapna kravayaacyaa ibaMdUcao inado-Sak ³3¸ 3´¸ ³3¸ 0´¸ ³3¸ 1´ ho Aahot.

X' X

Y'

Y

A (0, –2)

O

C (–3, –4)

B (3, 0)

2x – 3y = 6

–1

–2

–3

–4

4

3

2

1

–4   –3   –2   –1               1    2     3      4
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....6

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....6

1. kaTo-iSaAna p`tlaat KalaIla ibaMdU sqaapna kra.

1´ ³3¸ 4´¸ 2´ ³–3¸ –2´¸ 3´ ³–2¸ 1´¸

4´ ³2¸ –3´¸ 5´ ³4¸ 0´¸ 6´ ³0¸ –3´

2. dÜna cala Asalaolyaa roYaIya samaIkrNaaMcao AalaoK kaZa.

1) x + y = 5 2) 3x + 2y = 6

3) 2x + y = 6 4) 5x + 3y = 4

5.....7 dÜna cala AsalaolaI roYaIya samaIkrNa p`NaalaI   dÜna cala AsalaolaI roYaIya samaIkrNa p`NaalaI   dÜna cala AsalaolaI roYaIya samaIkrNa p`NaalaI   dÜna cala AsalaolaI roYaIya samaIkrNa p`NaalaI   dÜna cala AsalaolaI roYaIya samaIkrNa p`NaalaI  (System of Linear Equations in Two
Variables)

naohanao 2 poinsalaI AaiNa 3 ponsa 19 laa KrodI kolaI.

maorInao 2 poinsalaI AaiNa 2 ponsa 16 laa KrodI kolaI.

tr poinsala va pona yaaMcaI p`%yaokI ikMmat iktIÆ

eka poinsalacaI ikMmat x AaiNa ek ponacaI ikMmat y maanaU.

X' X

Y'

Y

C(3, 3,)

B(3, 1)
A(3, 0)

x 
= 

3

1 2      3          4

3

2

1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

mhNaUna naohacyaa baabatIt 2x + 3y = 19 AaiNa

maorIcyaa baabatIt 3x + 2y Ä 16

ASaI samaIkrNao tyaar hÜtIla.

1 poinsala AaiNa 1 pona yaaMcaI ikMmat kaZNyaasaazI samaIkrNao saÜDvaUna dÜnhI samaIkrNao sa%ya hÜtIla. ASaa x
AaiNa y yaa calaacyaa ikMmatI kaZavyaa laagatIla.

2x + 3y Ä 19

3x – 2y Ä 16

yaa dÜna samaIkrNaaMnaa dÜna calao AsalaolaI roYaIya samaIkrNa p`NaalaI AaiNa dÜnhI samaIkrNao sa%ya hÜtIla.
ASaa x AaiNa y yaa calaacyaa ikMmatIMnaa ]kla Asao mhNatat.

hI samaIkrNao saÜDivaNyaacyaa Anaok pwtI Aahot. AalaoK pwtI AaiNa baOijak pwtI yaa dÜna pwtI
Aaho. saurvaatIlaa AapNa AalaoK pwtI va naMtr baOijak pwtI pahNaar AahÜt.

5.....7.....1 Aala oK pwtI Aala oK pwtI Aala oK pwtI Aala oK pwtI Aala oK pwtI

yaa pwtIt dÜnhI roYaIya samaIkrNaacao AalaoK ekaca AalaoK kagadavar kaZavao laagatat. ho AalaoK
tInap`karcao AsaUna Saktat–

1. prspraMnaa CodNaaáyaa roYaa ÁprspraMnaa CodNaaáyaa roYaa ÁprspraMnaa CodNaaáyaa roYaa ÁprspraMnaa CodNaaáyaa roYaa ÁprspraMnaa CodNaaáyaa roYaa Á yaa dÜnhI roYaaMcaa CodnaibaMdU mhNajao dÜnhI samaIkrNaaMcaI ]kla
Asato. CodnaibaMdUcaa x inado-Sak samaIkrNaatIla x caI ikMmat dSa-ivatÜ AaiNa Codna ibaMdUcaa y inado-
Sak samaIkrNaatIla y caI ikMmat dSa-ivatÜ.

yaa p`NaalaIt samaIkrNaaMcaI ek AiNa ekca ]kla Asato.

2. ek$p roYaa Áek$p roYaa Áek$p roYaa Áek$p roYaa Áek$p roYaa Á yaa izkaNaI dÜnhI roYaa ekca Asatat. %yaamauLo yaa p`NaalaIt samaIkrNaaMcyaa AnaMt
]klaI Asatat.

3. samaaMtr roYaa ÁsamaaMtr roYaa ÁsamaaMtr roYaa ÁsamaaMtr roYaa ÁsamaaMtr roYaa Á yaa izkaNaI dÜnhI roYaa prMspraMnaa samaaMtr Asatat. dÜnhI samaIkrNaaMmaQyao
kÜNatahI ibaMdU saamaašk nasatÜ. %yaamauLo yaa p`NaalaIt samaIkrNaacaI ]kla nasato.

]da. ]da. ]da. ]da. ]da. 5.....17 Á Á Á Á Á KalaIla eksaamaašk samaIkrNa p`NaalaI saÜDvaa.

x –  2y = 0 ....... (1)

3x + 4y = 20 ......(2)

]kla Á]kla Á]kla Á]kla Á]kla Á yaa samaIkrNaaMcao AalaoK kaZa. %yaasaazI p`%yaok samaIkrNaacyaa x AaiNa y ikMmatIcyaa kmaItkmaI
dÜna Ëimat jaÜD\yaa Gyaa.

%yaa ikMmat kÜYTkat maaMDa.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

 x –  2y = 0 3x + 4y = 20

X 0 2 -2 x 0 4 6

y 0 1 -1 y 5 2 2
1

ho ibaMdU ekaca AalaoK kagadavar sqaaipt kra. ho dÜna AalaoK P yaa ibaMdUmaQyao Codtat. P ibaMdUcao inado-Sak
³4¸ 2´ ho Aahot. mhNaUna samaIkrNaacaI ]kla x = 4, y = 2 daonhIM samaIkrNaamaQyao x = 4, y = 2 yaa ikmatI
Gaatlyaasa dÜnhI samaIkrNao sa%ya hÜtat¸ yaacaa pDtaLa Gyaa.

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....7

]da. ]da. ]da. ]da. ]da. 5.....18 Á Á Á Á Á KalaIla eksaamaaiyak samaIkrNa p`NaalaI saÜDvaa.

x +  y = 8 .....(1)

2x – y = 1 ....(2)

]kla Á]kla Á]kla Á]kla Á]kla Á AalaoK kaZNyaasaazI dÜna samaIkrNaaMcyaa x AaiNa y cyaa ikMmatIcaa t>a tyaar kra.

x +  y = 8 2x – y = 1

–3     –2      –1      1       2 3        4       5         6       7

7

6

5

4

3

2

1

–1

Y'

X' X

P

O

Y

(0, 5)

(2, 1) (4, 2)

(–2, –1)
x – 2y =0

3x + 4y = 20

(6,     )
2

1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

X 3 4 5 X 0 1 2

y 5 4 3 y -1 1 3

x + y = 8 yaa samaIkrNaacaa AalaoK imaLivaNyaasaazI ³3¸ 5´¸ ³4¸ 4´¸ ³5¸ 3´ ho ibaMdU AalaoKkagadavar
sqaapna kra. va to jaÜDUna roYaa kaZa. 2x – y = 1 caa AalaoK imaLivaNyaasaazI ³0¸ –1´¸ ³1¸ 1´¸ ³2¸
3´ ho ibaMdU %yaaca AalaoK kagadavar sqaapna kra. va to jaÜDUna roYaa kaZa. yaa dÜna roYaa P yaa ibaMdUt
prspraMnaa Codtat. ibaMdU P cao inado-Sak ³3¸ 5´ ho Aahot.

∴ x = 3, y = 5 ha yaa samaIkrNa p`NaalaIcaa ]klasaMca Aaho.

x = 3, y = 5 yaa ikMmatImauLo dÜnhI samaIkrNao sa%ya hÜtat.yaacaa pDtaLa Gyaa.

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....8

]da. ]da. ]da. ]da. ]da. 5.....19 Á Á Á Á Á KalaIla eksaamaašk samaIkrNa p`NaalaI saÜDvaa.

x +  y = 2 .....(1)

2x + 2y = 4 .....(2)

]kla Á]kla Á]kla Á]kla Á]kla Á dÜnhI samaIkrNaaMcyaa x AaiNa y cyaa ikMmatIcaI kÜYTko tyaar kra.

x +  y = 2       2x + 2y = 4

x 0 2 1 X 0 2 1

y 2 0 1 y 2 0 1

 –2      –1      1       2       3         4       5

5

4

3

2

1

–1

–2

X' X

Y

T'

O

P

(1, 1)

(3, 5)

(4, 4)

(5, 3)

(0, –1)

2x
 –

 y
 =

 1

x + y = 8(2, 3)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

Aata ibaMdU sqaapna k$na AalaoK kaZa.

dÜnhI samaIkrNaacaa AalaoK ekca roYaa
AalaI Aaho¸ ho Aaplyaa laxaat Aalao
Asaolaca.

mhNaUna yaa samaIkrNaaMnaa AnaMt ]klaI
Aahot.

]da. x = 0, y = 2 ; x = 1, y = 1 ; x =
2, y = 0 [. hI dÜnhI samaIkrNao saarKIca
samaIkrNao Aahot. hohI laxaat Gyaa.

]da. ]da. ]da. ]da. ]da. 5.....20 Á Á Á Á Á     KalaIla eksaamaaiyak samaIkrNa p`NaalaI saÜDvaa.

2x –  y = 4 .....(1)

4x – 2y = 6 .....(2)

]kla Á]kla Á]kla Á]kla Á]kla Á dÜnhI samaIkrNaaMcyaa x AaiNa y ikMmatIcyaa ËmaIt jaaoD\yaa Gao}na AalaoK kaZa.

2x –  y = 4   4x – 2y = 6

x 0 2 - 1 x 0 1.5 2

y - 4 0 -6 y - 3 0 1

dÜnhI samaIkrNaaMcao AalaoK prspraMnaa samaaMtr Aahot. %yaaMcyaamaQyao ekhI ibaMdU saamaašk naahI.
mhNaUna yaa samaIkrNa p`NaalaIlaa ]kla naahI.

AaÌtI. AaÌtI. AaÌtI. AaÌtI. AaÌtI. 5.....10

 1      2        3

3

2

1

–3

–2

–1

X
X'

Y'

Y

O

x + y = 2
2x+2y=4

AaÌtI AaÌtI AaÌtI AaÌtI AaÌtI 5.....9

 1      2         3–2    –1

3

2

1

–1

–2

–3

–4

X' X

Y

Y'

O

2x
 –

 y 
= 

4

4x
 –

 2
y =

 6
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....7

AalaoKacyaa saahayyaanao KalaIla eksaamaaiyak samaIkrNap`NaalaI saÜDvaa tsaoca samaIkrNa p`NaalaIlaa ek
AaiNa ekca ikMvaa AnaMt ]klaI Aahot ikMvaa ekhI ]kla naahI to saaMgaa.

1. x – y = 3

x + y = 5

2. 2x + 3y = 1

3x – y = 7

3. x + 2y = 6

2x + 4y = 12

4. 3x + 2y = 6

6x + 4y = 18

5. 2x + y = 5

3x + 2y = 8

5.....7.....2 baOijak pwtI   baOijak pwtI   baOijak pwtI   baOijak pwtI   baOijak pwtI  (Algrebraic Method)

dÜna calapdo AsaNaarI roYaIya samaIkrNa p`NaalaI saÜDivaNyaacyaa puYkL pwtI Aahot. yaapOkI AapNa
AalaoK pwtI paihlaI Aahoca. Aata AapNa dÜna pwtI pahNaar AahÜt. yaa baOijak pwtI Aahot. %yaa
mhNajao¸

1. eka calaacaI ikMmat dusaáyaa calaacyaa $pat kaZNao  (Substitution Method)

2. inarsana pwtI  (Elimination Method)

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á jyaa vaoLosa samaIkrNa p`NaalaIlaa ek AaiNa ekca ]kla Asato̧  %yaavaoLI yaapwtI ]pyau> zrtat.

1. yaa pwtIt AapNa pihlyaa samaIkrNaava$na eka calaacaI ikMmat kaZtÜ AaiNa tI ikMmat dusaáyaa
samaIkrNaat GaalatÜ. %yaamauLo dusaro samaIkrNa eka calaatIla roYaIya samaIkrNa hÜto. to AapNa
saÜDvaUna ikMmat kaZU SaktÜ.

kahI ]dahrNaaM$na hI pwtI samajaavaUna Gao}.

]da. ]da. ]da. ]da. ]da. 5.....21 Á  Á  Á  Á  Á KalaIla eksaamaaiyak samaIkrNa p`NaalaI eka calaacaI ikMmat dusaáyaa calaacyaa $pat
kaZUna saÜDvaa.

5x + 2y = 8 ….. (1)

3x – 5y = 11 ……(2)
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

]kla Á]kla Á]kla Á]kla Á]kla Á samaI. ³1´ va$na¸

5x + 2y = 8

∴     2y = 8 – 5x

∴       y = ( )x58
2
1 −  ………(3)

y caI ikMmat samaI. ³2´ maQyao GaalaUna¸

3x – 5y = 11

∴ 3x - ( ) 1158
2
5 =− x

∴ 6x – 5 (8 -5x) = 22 [dÜnhI baajaUMnaa 2 nao gauNaUna]

∴ 6x – 40 + 25x = 22

∴ 31x – 40 = 22

∴ 31x = 22 + 40

∴ x = 2
31
62 =

x caI 2 hI ikMmat samaI. ³3´ maQyao GaalaUna¸

y = ( )x58
2
1 −

=  ( )258
2
1

×−

=  ( )108
2
1 −

=  ( )2
2
1 −

=  
2
2−

– 1

∴ ]klasaMca x  = 2, y = –1
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

]da. ]da. ]da. ]da. ]da. 5.....22 Á Á Á Á Á KalaIla eksaamaaiyak samaIkrNa p`NaalaI ekcalaacaI ikMmat dusaáyaa calaacyaa $pat kaZUna
saÜDvaa.

2x + 3y = 7 .....(1)

3x + y = 14 .....(2)

]kla Á]kla Á]kla Á]kla Á]kla Á samaI. ³2´ va$na¸

3x + y = 14

∴ y = 14 – 3x .....(3)

y caI ikMmat samaI. ³1´ maQyao GaalaUna¸

2x + 3y  = 7

2x + 3(14 – 3x) = 14

2x + 42 – 9x = 14

∴ 2x – 9x = 7 – 42

∴  –7x = –35

∴ x = 7
35
−
−

∴ x = 5

x caI 5 hI ikMmat samaI. (3) maQyao GaalaUna¸

y = 14 – 3x

∴ y = 14 – 3(5)

∴ y = 14 – 15

∴ y = –1

]klasaMca  x = 5, y = –1

taLa ÁtaLa ÁtaLa ÁtaLa ÁtaLa Á x = 5, y = –1 yaa ikMmatI GaalaUna dÜnhI samaIkrNao sa%ya hÜtat. yaacaa pDtaLa Gyaa.

 ApalaI p`gatI tpasaa  ApalaI p`gatI tpasaa  ApalaI p`gatI tpasaa  ApalaI p`gatI tpasaa  ApalaI p`gatI tpasaa 5.....8

KalaIla eksamaaiyak samaIkrNa p`NaalaI eka calaacaI ikMmat dusaáyaa calaacyaa $pat kaZUna saÜDvaa.

1) x + y = 14 2)  2x + 3y = 11

x – y = 2      2x – 4y = –24
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

3) 3x + 2y = 11 4)  7x – 2y = 1

2x + 3y = 4       3x + 4y = 15

inarsana pwtI inarsana pwtI inarsana pwtI inarsana pwtI inarsana pwtI [ Elimination Method]

yaa pwtIt AapNa eka calapdacaa laÜp krtÜ. yaasaazI AapNa dÜnhI samaIkrNaaMnaa yaÜgya %yaa SaUnyao<ar
isqaraMkanao gauNatÜ AaiNa eka calapdacaa sahgauNak samaana krtÜ. naMtr AapNa ja$rInausaar samaIkrNaaMcaI
baorIja ikMvaa vajaabaakI krtÜ. AaiNa ek calapdacaa laÜp krtÜ. %yaamauLo ekca calapd Asalaolao
samaIkrNa iSallak rahto va Aaplyaalaa calapdacaI ikMmat kaZta yaoto.

kahI ]dahrNaaMva$na hI pwtI samajaavaUna Gao}.

]da. ]da. ]da. ]da. ]da. 5.....23 Á Á Á Á Á inanarsana pwtInao eksaamaaiyak samaIkrNa p`NaalaI saÜDvaa.

3x –  5y = 4 ......(1)

9x – 2y = 7 ......(2)

]kla Á]kla Á]kla Á]kla Á]kla Á x caa laÜp krNyaasaazI samaIkrNa ³1´ laa 3 nao gauNaa

%yaamauLo x cao sahgauNak samaana hÜtIla.

∴ 9x – 15y = 12 .....(3)

9x – 2y = 7 .....(4)

samaIkrNa ³4´ maQaUna ³3´ vajaa k$na¸

9x – 15y – (9x – 2y) = 12 – 7

∴ 9x – 15y – 9x + 2y = 5

∴ –13y = 5

∴ y = 13
5

−

y = 13
5

−  hI ikMmat samaIkrNa ³1´ maQyao GaalaUna¸

3x – 5y = 4

∴ 3x – 5× ⎟
⎠

⎞
⎜
⎝

⎛−
13
5

= 4

∴ 3x + 13
25

= 4

∴ 3x = 
1
4

– 13
25
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ 3x = 13
27

∴ x = 13
27

× 3
1

∴ x = 13
9

]klasaMca = x = 13
9

, y = 13
5

−

]da. ]da. ]da. ]da. ]da. 5.....24 Á Á Á Á Á laÜp pwtInao eksaamaaiyak samaIkrNa p`NaalaI saÜDvaa.

2x +  3y = 13 .....(1)

5x – 7y = –11 ......(2)

]kla Á]kla Á]kla Á]kla Á]kla Á y yaa calapdacaa laÜp krNyaasaazI samaIkrNa ³1´ laa 7 nao

AaiNa samaIkrNa ³2´ laa 3 nao gauNaUna¸

14x +  21y = 91 .....(3)

15x – 21y = –33 .....(4)

samaIkrNa ³3´ va samaIkrNa ³4´ yaaMcaI baorIja k$na¸

29 x  = 58

∴ x  = 29
58

∴ x = 2

x caI 2 hI ikMmat samaIkrNa ³1´ maQyao GaalaUna¸

2x +  3y = 13

∴ 2(2) + 3y = 13

∴ 4 + 3y = 13

∴ 3y = 13 – 4

∴ 3y = 9

∴ y = 3
9

∴ y = 3

]klasaMca Ä x = 2, y = 3
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

 AaplaI p`gait tpasaa  AaplaI p`gait tpasaa  AaplaI p`gait tpasaa  AaplaI p`gait tpasaa  AaplaI p`gait tpasaa 5.....9

KalaIla eksaamaaiyak samaIkrNa p`NaalaI inarsana pwtInao saÜDvaa.

1) 3x + 4y = –6 2) x + 2y = 5

3x – y  = 9 2x + 3y = 8

3) x – 2y = 7 4) 3x + 4y = 15

3x + y  = 35 7x – 2y = 1

5) 2x + 3y = 4 6) 3x – 5y = 23

3x + 2y = 11 2x – 4y = 16

5.....8 Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao [Word Problems]

]da. ]da. ]da. ]da. ]da. 5.....25 Á Á Á Á Á eka AayataÌit baagaocaI pirimatI 20 maI Aaho. baagaocaI laaMbaI ÉMdIpoxaa 4 maI nao jast
Asalyaasa baagaocaI laaMbaI va ÉMdI kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á baagaocaI laaMbaI x maI. Aaho Asao maanaU̧

∴ baagaocaI ÉMdI (x – 4) maI yaošla. baagaocaI pirimatI 20 maI Aaho.

∴ samaIkrNa =

2[x +(x –4)] = 20

∴ 2 (2x – 4) = 20

∴ 2x – 4 = 2
20

∴ 2x – 4 = 10

∴ 2x = 10 + 4

∴ 2x = 14
∴ x = 7

baagaocaI laaMbaI = x = 7 = 7 maI

baagaocaI ÉMdI Ä x – 3 Ä 7 – 3 Ä 4 maI.

hoca ]dahrNa AapNa dÜna calaaMcaa vaapr k$nasauwa saÜDvaU SaktÜ. to puZIlap`maaNao

baagaocaI laaMbaI x maI va baagaocaI ÉMdI y maI Aaho̧  Asao maanaU

samaIkrNa Ä

x = y + 4 ......(1)

baagaocaI pirimatI 20 maI Aaho.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ 2(x + y) = 20

∴ x + y = 2
20

∴ x + y = 10 ....... (2)

samaIkrNa ³1´ va samaIkrNa ³2´

          x= y + 4

∴ x – y = 4

x + y = 10

∴ 2x = 14

∴ x =  
2

14
= 7

∴ y = 10 – 7 = 3

∴ laaMbaI Ä 7 maI ÉMdI Ä 3 maI

]da. ]da. ]da. ]da. ]da. 5.....26 Á Á Á Á Á AaSaa ra^baT--poxaa 5 vaYaa-MnaI maÜzI Aaho. paca vaYaa-pUvaI-¸ AaSaacao vaya ra^baT-cyaa %yaa
vaoLcyaa vayaacyaa duPpT hÜto. tr %yaaMcaI AajacaI vayao kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á AaSaacao Aajacao vaya x vaYao- AaiNa

ra^baT-cao Aajacao vaya y vaYao- Aaho̧  Asao maanaU̧

∴ x = y + 5

∴ x – y = 5 .....(1)

5 vaYaa-MpUvaI- –

AaSaacao vaya Ä (x – 5) vaYao-

ra^baT-cao vaya Ä (y – 5)  vaYao-

∴ x – 5  = 2 ( y – 5)

∴ x – 5  = 2y – 10

∴ x – 2y = –10 + 5

∴ x – 2y = –5 ....(2)

samaIkrNa ³1´ va samaIkrNa ³2´ saÜDvaUna imaLalaolao ]<ar

y = 10 AaiNa x = 15

∴ AaSaacao Aajacao vaya Ä 15 vaYao-

∴ ra^baT-cao Aajacao vaya Ä 10 vaYao-
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

]da. ]da. ]da. ]da. ]da. 5.....27 Á Á Á Á Á A AaiNa B yaa dÜna izkaNaaMmaQaIla AMtr 100 ikmaI Aaho. ekaca vaoLI A AaiNa B yaa
dÜna izkaNaaMva$na p`%yaokI ek maÜTar inaGato. jar %yaa maÜTarI eka idSaonao p`vaasa krt
AsatIla¸ tr %yaa ekmaokIMnaa 5 tasaanao BaoTtIla. prMtu %yaa ivaÉw idSaonao p`vaasa krt
AsatIla tr eka tasaanao prspraMnaa BaoTtIla. tr dÜnhI maÜTarIMcaa dr taSaI vaoga kaZa. A
izkaNaahUna inaGaalaolyaa maÜTarIcaa vaoga B izkaNaahUna inaGaalaolyaa maÜTarIcyaa vaogaapoxaa
jaast Aaho̧  ho gaRhIt Qara.

]kla Á]kla Á]kla Á]kla Á]kla Á A izkaNaahUna inaGaalaolyaa maÜTarIcaa taSaI vaoga x ikmaI  Aaho AaiNa

B izkaNaahUna inaGaalaolyaa maÜTarIcaa taSaI vaoga y ikmaI Aaho̧  Asao maanaU̧

∴ A izkaNaahUna inaGaalaolyaa maÜTarInao 5 tasaat kaZlaolao AMtr Ä 5x ikmaI

∴ B izkaNaahUna inaGaalaolyaa maÜTarInao 5 tasaat kaZlaolao AMtr Ä 5y ikmaI

dÜnhI maÜTarI ekaca idSaonao p`vaasa krt Aahot AaiNa 5 tasaanao ekmaokIMnaa BaoTtIla yaacaaca Aqa- Asaa B
maÜTarIpoxaa A maÜTarInao 100 ikmaI AMtr jaast kaplao Aaho.

∴ 5x – 5y  = 100

∴ x – y      = 20 .....(1)

maÜTarI ivaÉw idSaonao p`vaasa krt AsatIla tr ek tasaanao prspraMnaa BaoTtIla. yaacaaca Aqa- Asaa kI A
AaiNa B yaa izkaNaahUna inaGaalaolyaa dÜnhI maÜTarIMnaI imaLUna eka tasaaca kaZlaolao AMtr 100 ikmaI Aaho.

∴ x  + y = 100 .....(2)

samaIkrNa ³1´ va samaI ³2´ saÜDvaUna x = 60 AaiNa y = 40 Asao ]<ar

∴ A izkaNaahUna inaGaalaolyaa maÜTarIcaa taSaI vaoga 60 ikmaI.

∴ B izkaNaahUna inaGaalaolyaa maÜTIcaa taSaI vaoga 40 ikmaI.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 5.....10

1) rhImacyaa vaiDlaaMcao Aajacao vaya rihmacyaa Aajacyaa vayaacyaa itPpT Aaho. %yaaMcyaa vayaaMcaI baorIja
56 vaYao- Aaho. tr %yaa dÜGaaMMMcaI AajacaI vayao kaZa.

2) irTakDo 18 maI kapD Aaho. itnao %yaa kapDacao dÜna tukDo kolao. %yaapOkI ek tukDa dusaáyaa
tukD\yaapoxaa 4 maITrnao maÜza Aaho. tr lahana tukD\yaacaI laaMbaI kaZa.

3) baixasaacaI r@kma 50¸000 ekMdr 200 baixasa ivajao%yaaMnaa vaaTavayaacaI Aaho. p`%yaok baixasa
500 ikMvaa 100 caoca Aaho. tr 500 caI va 100 caI p`%yaokI iktI baixasao idlaI to

kaZa.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

4) eka paikTat 50 AaiNa 100 cyaa naÜTa imaLUna 2500 [tkI r@kma hÜtI. 50 cyaa
naÜTaMcyaa saM#yaopoxaa 100 cyaa naÜTaMcaI saM#yaa eknao jaast hÜtI. tr paikTat 50 va 100
cyaa p`%yaokI iktI naÜTa hÜ%yaa¸ to kaZa.

����� jyaa bahupdImaQyao calaacaI kÜTI ek Asato¸ %yaa bahupdIsa ekcala ekroYaIya samaIkrNa Asao
mhNatat.

����� ekcala ekroYaIya samaIkrNaacao sava-saamaanya $p ax + b = 0yaoqao a ≠ 0, a AaiNa b isqarpdo̧  Asao
Asato.

����� calapdacyaa jyaa ikMmatInao roYaIya samaIkrNa sa%ya hÜto %yaa ikMmatIsa %yaa samaIkrNaacaI ]kla ikMvaa
maUL Asao mhNatat.

����� Saaibdk ]dahrNao saÜDivaNyaasaazI idlaolyaa maaihtIva$na baOijak ivaQaana ³samaIkrNa´ tyaar kravao
AaiNa to saÜDvaavao.

����� iWcala ekroYaIya samaIkrNaacao sava-saamaanya $p¸ ax + by + c = 0 yaoqao a, b  AaiNa c isqaraMk
AaiNa a ikMvaa b yaapOkI ek SaUnyao<ar saM#yaa¸ Asao Asato.

����� ax + c = 0 ho samaIkrNa dÜna calapdo Asalaolyaa roYaIya samaIkrNaacyaa sva$pat maaMDta yaoto.

ax + oy + c = 0 ho to sva$p hÜya.

����� dÜna calapdo AsaNaaáyaa roYaIya samaIkrNaacaa AalaoK kaZNyaasaazI %yaa samaIkrNaacaI ]kla AsaNaaro
kmaIt kmaI dÜna inado-Sak ibaMdU AalaoK p`tlaat sqaaipt kravao AaiNa AalaoK kaZavaa.

����� dÜna cala AsaNaaáyaa roYaIya samaIkrNaacaa AalaoK ek roYaa Asato.

����� dÜna cala AsaNaarI dÜna eksaamaaiyak samaIkrNao saÜDivaNyaasaazI %yaa dÜna samaIkrNaaMcao AalaoK
ekaca AalaoK kagadavar kaZavaot.

1) to AalaoK ekmaokaMnaa Codtat. CodibaMdUcaI ikMmat mhNajao samaIkrNaaMcaI ek AaiNa ekca
]kla Asato.

2) AalaoKacyaa dÜnhI roYaa ekca Asatat. samaIkrNaaMcyaa AnaMt ]klaI Asatat.

3) AalaoKacyaa dÜnhI roYaa prspraMnaa samaaMtr Asatat. samaIkrNaacaI ]kla nasato.

����� roYaIya samaIkrNa p`NaalaI saÜDivaNyaacyaa dÜna baOijak pwtI Aahot.

1) eka calaacaI ikMmat dusaáyaa calaacyaa $pat kaZNao.

2) inarsana pwtI

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

1. yaÜgya pyaa-ya inavaDa.

1) KalaIlapOkI ekcalaroYaIya samaIkrNa kÜNatoÆ

(A) 2x + 1 = y – 3 (B) 3t –  1 = 2t + 5

(C) 2x – 1 = x2 (D) x2 – x + 1 = 0

2) KalaIlapOkI kÜNato samaIkrNa roYaIya samaIkrNa naahI.

(A) 5 + 4x = y + 3 (B) x + 2y = y – x

(C) 3 – x = y2 + 4 (D) x + y = 0

3) KalaIlapOkI kÜNatI saM#yaa 2(x + 3) = 18 yaa samaIkrNaacaI ]kla AahoÆ

 (A) 6 (B) 12 (C) 13 (D) 21

4) 2x – (4 – x) = 5 – x ho samaIkrNa sa%ya hÜNyaasaazI x caI ikMmat ........ AsaavaI.

 (A) 4.5 (B) 3 (C) 2.25 (D) 0.5

5) x – 4y = 5 yaa samaIkrNaalaa

 (A) ekhI ]kla naahI. (B) f> ek AaiNa ekca ]kla Aaho.

(C) dÜna ]klaI Aahot. (D) AnaMt ]klaI Aahot.

2. KalaIla samaIkrNao saÜDvaa.

1) 2z + 5 = 15 2) 3
2x +

 = – 2

3) +
2

1y +
 = 1 4) 2.5x – 3 = 0.5x + 1

3. eka saM#yaot 8 imaLivalao Asata ]<ar 26 yaoto. tr tI saM#yaa kaZa.

4. rInaa AaiNa maInaa yaaMcyaa Aajacyaa vayaacao gauNaÜ<ar 4Á5 Aaho. 8 vaYaa-naMtr hoca gauNaÜ<ar 5 Á 6
hÜšla. tr %yaaMcaI AajacaI vayao kaZa.

5. ek pirmaoya saM#yaocaa Cod AMSaapoxaa 8 nao maÜza Aaho. jar Cod 1 nao kmaI kolaa AaiNa AMSa 17 nao

vaaZivalaa¸ tr 
2
3

 hI saM#yaa imaLto. tr maUL pirmaoya saM#yaa kaZa.

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh
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ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

6. AalaoKacyaa saahayyaanao KalaIla samaIkrNa p`NaalaI saÜDvaa.

1) x – 2y  = 7 2) 4x + 3y = 24

x + y = – 2 3y – 2x =  6

3) x + 3y = 6 4) 2x – y   = 1

2x –y = 5 x + y  = 8

7. KalaIla samaIkrNa p`NaalaI saÜDvaa.

1) x + 2y – 3 = 0 2) 2x + 3y = 3

x – 2y + 1 = 0 3x + 2y = 2

3) 3x – y = 7 4) 5x – 2y = –7

4 x – 5y =  2 2x + 3y = – 18

8. eka dÜna AMkI saM#yaotIla AMkaMcaI baorIja 11 Aaho. jar AMkaMcaI Adlaabadla kolaI tr tyaar
hÜNaarI saM#yaa maUL saM#yaopoxaa 27 nao kmaI Aaho. tr maUL saM#yaa kaZa.

9. tIna vaYaa-pUvaI- Atulacao vaya paÉlacyaa vayaacyaa caÝpT hÜto. AajapasaUna paca vaYaa-MnaI Atulacao vaya
paÉlacyaa %yaa vaoLcyaa vayaacyaa duPpT Asaola. tr dÜGaaMcaI AajacaI vayao saaMgaa.

10. eka AayataÌit BaUKMDacaI pirimatI 32 maI Aaho. jar laaMbaI 2 maInao vaaZivalaI AaiNa ÉMdI 1 maInao
kmaI kolaI tr BaUKMDacyaa xao~fLat badla hÜt naahI. BaUKMDacaI laaMbaI va ÉMdI kaZa.

5.....1

1. 1) 2. 1)

5.....2

1) 15 – 2x = 7 2) 0.1x = 10

3) 6y  = 96 4) t + 15 = 4t

5.....3

1) x = 13 2) y = 12 3) z = 0

4) y = 9 5) x = 5

5.....4

1) 39¸ 46 2) 15 vaYao-̧  50 vaYao-

3) 22 saoM. maI.¸ 11 saoM. maI. 4) 25

p`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<arop`SnaaMcaI ]<aro
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

5.....5

1. 1) 2 (x + y) = 98

2) y = 2x + 10, maulaacao vaya Ä x vaYao-̧  vaiDlaaMcao vaya Ä y vaYao-

3) x + 10 = y

4) 2x + 3y = 120

2. 1´ sa%ya 2´ Asa%ya

5.....7

1) x = 4, y = 1 f> ek AaiNa ekca ]kla

2) x = 2, y = –1f> ek AaiNa ekca ]kla

3) AnaMt ]klaI

4) ]kla naahI.

5) x = 2, y = 1 f> ek AaiNa ekca ]kla

5.....8

1) x = 8, y = 6 2) x = –2, y = 5

3) x = 5, y = –2 4) x = 1, y = 3

5.....9

1) x = 2, y = –3 2) x = 1, y = 2

3) x = 11, y = 2 4) x = 1, y = 3

5) x = 5, y = – 2 6) x = 6, y = –1

5.....10

1) 14 vaYao-̧  42 vaYao-

2) 7 maI.

3) 500 caI 75 AaiNa 100 caI 125 baixasao

4) 100 cyaa 17 AaiNa 50 cyaa 16 naÜ

1. 1´ B 2´ C 3´ A 4´ C 5´ D

2. 1´ z = 5 2) x = –8 3) y = 5 4) x = 2

sa MkINa- sa MkINa- sa MkINa- sa MkINa- sa MkINa- p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` h – ]<aroh – ]<aroh – ]<aroh – ]<aroh – ]<aro
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ekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa oekroYaIya samaIkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

3. 18

4. rInaacao vaya 32 vaYao-̧  maInaacao vaya 40 vaYao-

5. 13À21

6. 1) x = 1, y = –3 2) x = 3, y = 4

3) x = 3, y = 1 4) x = 3, y = 5

7. 1) x = 1, y = 1 2) x = 0, y = 1

3) x = 3, y = 2 4) x = –3, y = –4

8. 74

9. Atula 19 vaYao-̧  paÉla 7 vaYao-

10. 10 maI¸ 60 maI.

� � �� � �� � �� � �� � �
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

6

vaga-samaIkrNaovaga-samaIkrNaovaga-samaIkrNaovaga-samaIkrNaovaga-samaIkrNao

yaa pazat AapNa vaga-samaIkrNaaMcaI maaihtI GaoNaar AahÜt. idlaolyaa samaIkrNaaMmaQaUna vaga-samaIkrNao kÜNatI
ho AÜLKNyaasa iSakNaar AahÜt. vaga-samaIkrNao %yaacyaa saamaanya $pat maaMDavayaasa iSakNaar AahÜt.
AapNa vaga-samaIkrNao saaoDivaNyaasa iSakNaar AahÜt. tsaoca vaga-samaIkrNaaMcaa ]pyaÜga k$na Saaibdk
]dahrNao saÜDivaNaar AahÜt.

 ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á

yaa pazacaa AByaasa kolyaana Mtr AapNaasa KalaIla baabaI Mca o &ana hÜšla.yaa pazacaa AByaasa kolyaana Mtr AapNaasa KalaIla baabaI Mca o &ana hÜšla.yaa pazacaa AByaasa kolyaana Mtr AapNaasa KalaIla baabaI Mca o &ana hÜšla.yaa pazacaa AByaasa kolyaana Mtr AapNaasa KalaIla baabaI Mca o &ana hÜšla.yaa pazacaa AByaasa kolyaana Mtr AapNaasa KalaIla baabaI Mca o &ana hÜšla.

����� idlaolyaa samaIkrNaaMcyaa samauhamaQaUna vaga-samaIkrNao vaogaLI AÜLKta yaotIla.

����� vaga-samaIkrNao saamaanya $pat ilahIta yaotIla.

����� vaga-samaIkrNao ³1´ Avayava paDUna ³2´ saU~ vaap$na saÜDivata yaotIla.

����� vaga-samaIkrNaacaa vaapr k$na Saaibdk ]dahrNao saÜDivata yaotIla.

Apoixat pUva -&anaApoixat pUva -&anaApoixat pUva -&anaApoixat pUva -&anaApoixat pUva -&ana

����� bahupdI

����� bahupdIcaI SaUnya ikMmat

����� roYaIya samaIkrNaaMcaI ]kla

����� bahupdIcao Avayava

5.....1 vaga-samaIkrNao   vaga-samaIkrNao   vaga-samaIkrNao   vaga-samaIkrNao   vaga-samaIkrNao  (Quadratic Equations)

dusaáyaa kÜTIcyaa bahupdIMcaI maaihtI Aaplyaalaa Aahoca. jyaa bahupdIcaI kÜTI dÜna Asato̧  ASaa bahupdIlaaca
vaga-bahupdI Asao mhNatat. yaa pazat AapNa f> ekca cala Asalaolao vaga-samaIkrNa pahNaar AahÜt.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

idlaolyaa samaIkrNaapOkI samauhamaQaUna vaga-samaIkrNao kSaI AÜLKavaIt¸ ho AapNa Aa<aa pahNaar AahÜt.

]da. ]da. ]da. ]da. ]da. 6.....1 Á  Á  Á  Á  Á KalaIla samakINaa Mp OkI vaga -samaIkrNa o kÜNatI AahotÆKalaIla samakINaa Mp OkI vaga -samaIkrNa o kÜNatI AahotÆKalaIla samakINaa Mp OkI vaga -samaIkrNa o kÜNatI AahotÆKalaIla samakINaa Mp OkI vaga -samaIkrNa o kÜNatI AahotÆKalaIla samakINaa Mp OkI vaga -samaIkrNa o kÜNatI AahotÆ

1) 3x2 = 5 2) x2 + 2x + 3 = 0

3) x3 + 1 = 3x2 4) (x + 1) (x + 3) = 2x + 1

5) x + 
2

5

x

1 = 6) x2 + x  + 1 = 0

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 3x2 = 5

ho vaga-samaIkrNa Aaho. 3x2 = 5 hI bahupdI

3x2 – 5 = 0 ASaIhI maaMDta yaošla.

AaiNa 3x2 – 5 hI vaga-bahupdI Aaho.

2) x2 + 2x + 3 = 0

ho vaga-samaIkrNa Aaho. karNa x2 + 2x + 3 hI vaga-bahupdI Aaho.

3) x3 + 1 = 3x2

hI bahupdI x3 – 3x2 + 1 = 0 ASaIhI ilaihta yaošla.

Davyaa baajaUcyaa bahupdIcaI ]ccatma kÜTI 3 Aaho.

hI vaga-bahupdI naahI mhNaUna ho vaga-samaIkrNa naahI.

4) (x + 1) (x + 3) = 2x + 1

∴ x2 + 4x + 3 = 2x + 1

x2 + 2x + 2 = 0

Davyaa baajaUcaI ]ccatma kÜTI 2 Aaho.

∴ (x +1) (x + 3) = 2x + 1 ho vaga-samaIkrNa Aaho.

5) x + 
2

5

x

1 =  yaa izkaNaI 
x

1  caa GaataMk –1 Aaho.

mhNaUna ho vaga-samaIkrNa naahI.

trIsauwa hI bahupdI AapNa vaga-samaIkrNaacyaa sva$pat maaMDU SaktÜ.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

x + 
2

5

x

1 =

2
5

x
1x2

=+  x ≠ 0

ikMvaa 2(x2 + 1) = 5x ,    x ≠ 0

ikMvaa 2x2 – 5x + 2 = 0,   x ≠ 0

6) x2 + x  + 1 = 0 ho vaga-samaIkrNa naahI. karNa x2 + x  +1 hI vaga-bahupdI naahI.
³karNa saaMgaa´

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 6.....1

1. KalaIla samaIkrNaaMpOkI vaga-samaIkrNao kÜNatI AahotÆ

1) 3x2 + 5 = x3 + x 2) 3  x2 + 5x + 2 = 0

3) (5y + 1) (3y – 1) = y + 1 4) 
2
5

1x
1x2

=
+
+

5) 3x + 2x2 = 5x – 4

6.....2 vaga-samaIkrNaacao saamaanya $p   vaga-samaIkrNaacao saamaanya $p   vaga-samaIkrNaacao saamaanya $p   vaga-samaIkrNaacao saamaanya $p   vaga-samaIkrNaacao saamaanya $p  (Standard Form of a quadratic Equation)

ax2 + bx + c = 0, jaoqao a, b AaiNa c ho isqaraMk AaiNa a > 0 AaiNa x ho calapd Asatoo̧  ASaa maaMDNaIlaa
vaga-samaIkrNaacao saamaanya $p Asao mhNatat. kÜNatohI vaga-samaIkrNa saamaanya $pat ilahIta yaoto.

]da. ]da. ]da. ]da. ]da. 6.....2 : KalaIlapOkI kÜNatI vaga-samaIkrNao saamaanya $pat AahotÆ jaI vaga-samaIkrNao saamaanya $pat
naahIt¸ tI saamaanya $pat ilaha.

1)  2 + 3x + 5x2 = 0 2) 3x2 – 5x + 2 = 0

3) 7y2 – 5y = 2y + 3 4) (z + 1) (z + 2) = 3z + 1

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 2 + 3x + 5x2 = 0

ho vaga-samaIkrNa saamaanya $pat naahI.

yaa vaga-samaIkrNaacao saamaanya $p 5x2 + 3x + 2 = 0 ho Aaho.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

2) 3x2 – 5x + 2 = 0

ho vaga-samaIkrNa saamaanya $pat Aaho.

3) 7y2 – 5y = 2y + 3

ho vaga-samaIkrNa saamaanya $pat naahI.

ho saamaanya $pat maaMDU

7y2 – 5y = 2y + 3

∴ 7y2 – 5y – 2y – 3 = 0

∴ 7y2 – 7y – 3 = 0

ho saamaanya $patIla vaga-samaIkrNa tyaar Jaalao.

4) (z + 1) (z + 2) = 3z + 1

ho samaIkrNa saamaanya $pat naahI.

ho saamaanya $pat maaMDU.

(z + 1) (z + 2) = 3z + 1

∴ z 2 + 3z + 2 = 3z + 1

∴ z2 + 3z + 2 – 3z – 1 = 0

∴ z2 – 1 = 0

∴ z2 + 0z – 1 = 0

ho saamaanya $patIla vaga-samaIkrNa tyaar Jaalao.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 6.....2

1) KalaIlapOkI kÜNatI vaga-samaIkrNao saamaanya $pat Aahot. jaI vaga-samaIkrNao saamaanya $pat
naahIt¸ tI vaga-samaIkrNao saamaanya $pat ilaha.

1) 3y2 – 2 = y + 1 2) 5 – 3x – 2x2 = 0

3) (3t – 1) (3t + 1) = 0 4) 5 – x – 3x2

6.....3 vaga-samaIkrNa saÜDivaNao  vaga-samaIkrNa saÜDivaNao  vaga-samaIkrNa saÜDivaNao  vaga-samaIkrNa saÜDivaNao  vaga-samaIkrNa saÜDivaNao (Solution of a Quadratic Equation)

bahupdIcaI SaUnya ikMmat mhNajao kaya¸ ho AapNa paihlao Aahoca.bahupdIcaI SaUnya ikMmat mhNajao ASaI vaastva
saM#yaa¸ kI jaI saM#yaa bahupdItIla cala pdaeovajaI GaatlaI Asata bahupdIcaI ikMmat SaUnya yaoto. vaga-
samaIkrNaacyaa baabatIt calapdacyaa jyaa ikMmatImauLo vaga-samaIkrNaacaI DavaI AaiNa ]javaI baajaU samaana hÜto̧
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

%yaa ikMmatIsa %yaa vaga-samaIkrNaacao maUL Asao mhNatat. AapNaasa ho maahIt Aaho kI bahupdI p(x) caI SaUnya
ikMmat α Asalyaasa bahupdI p(x) caa (x – α) ha Avayava AsatÜ. yaa]laT jyaa bahupdIcaa (x – α) ha
Avayava AsatÜ¸ %yaa bahupdIcaI SaUnya ikMmat α Asato. yaa maaihtIcaa vaapr AapNaasa vaga-samaIkrNao
saÜDivatanaa krta yaošla. vaga-samaIkrNao saÜDivaNyaacyaa dÜna baOijak pwtI Aahot. ³1´ Avayava pwtI
³2´ saU~ pwtI

1. Avayava pwtI ÁAvayava pwtI ÁAvayava pwtI ÁAvayava pwtI ÁAvayava pwtI Á

vaga-samaIkrNaacao Avayava paDUna vaga-samaIkrNa saÜDivata yaoto. yaa pwtIcaI kahI ]dahrNao saÜDvaU.

]da. ]da. ]da. ]da. ]da. 6.....3 : (x – 4) (x + 3) = 0 ho samaIkrNa saÜDvaa.

]kla Á]kla Á]kla Á]kla Á]kla Á (x – 4) (x + 3) = 0

∴ (x – 4) ikMvaa x + 3 = 0

∴ x = 4 ikMvaa x = – 3

∴ x = 4 AaiNa x = – 3 yaa vaga-samaIkrNaacyaa ]klaI Aahot.

]da. ]da. ]da. ]da. ]da. 6.....4 Á  Á  Á  Á  Á Avayava pwtInao 6x2 + 7x – 3 = 0 vaga-samaIkrNa saÜDvaa.

]kla Á]kla Á]kla Á]kla Á]kla Á 6x2 + 7x – 3 = 0

maQalyaa pdacaI fÜD k$na¸

6x2 + 9x – 2x – 3 = 0 [6 ×  – 3 = –18 AaiNa  – 18 = 9 × (–2)]

∴ 3x (2x + 3) – 1(2x + 3) = 0

∴ (2x + 3) (3x – 1) = 0

∴ 2x + 3 = 0 ikMvaa 3x – 1 = 0

∴ x = 
2

3−  ikMvaa x = 
3

1

∴ x = 
2

3−  AaiNa x = 
3

1  yaa vaga-samaIkrNaacyaa ]klaI Aahot.

]da. ]da. ]da. ]da. ]da. 6.....5 Á  Á  Á  Á  Á saÜDvaa. x2 + 2x + 1 = 0

]kla Á]kla Á]kla Á]kla Á]kla Á x2 + 2x + 1 = 0

∴ (x + 1)2 = 0

∴ x + 1 = 0

∴ x = –1

x = –1 hI ek AaiNa ekca ]kla Aaho.
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

TIp ÁTIp ÁTIp ÁTIp ÁTIp Á ]da. 6.3 AaiNa 6.4 maQyao dÜna vaogavaogaL\yaa ]klaI Aahot. prMtu ]da 6.5 maQyao maa~ ekca
]kla Aaho. pNa yaa ]dahrNaalaasauwa dÜna ]klaI Aahot. prMtu %yaa dÜnhIhI ]klaI yaÜgaayaÜgaanao ek$p
Aahot¸ Asao mhNata yaošla.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 6.....3

1. Avayava pwtInao KalaIla samaIkrNao saÜDvaa.

1) (2x  + 3) (x + 2) = 0 2) x2 + 3x – 18 = 0

3) 3x2 – 4x – 7 = 0 4) x2 – 5x – 6 = 0

5) 25x2 – 10x + 1 = 0 6) 4x2 – 8x + 3 = 0

vagaI-ya saU~ pwtI vagaI-ya saU~ pwtI vagaI-ya saU~ pwtI vagaI-ya saU~ pwtI vagaI-ya saU~ pwtI (Quadratic Formula)

vaga- samaIkrNa saÜDivaNyaasaazI saU~ tyaar krNyaaivaYayaIcaI maaihtI AapNa GaoNaar AahÜt.%yaasaazI AapNa
saamaanya vaga-samaIkrNa ax2 + bx + c = 0 yaacaa vaapr k$.

ax2 + bx + c = 0

samaIkrNaacyaa dÜnhI baajaUsa 4a yaa pdanao gauNaU mhNajao x2 caa sahgauNak ho pUNa-vagaa-cao pd Asaola.

∴ 4a2 x2 + 4abx + 4ac = 0

∴ (2ax)2 + 2(2ax)b + 4ac = 0

∴ (2ax)2 + 2 (2ax) b + 4ac + b2 = b2  dÜnhI baajaUkDo b2 imaLvaU

∴ (2ax)2 + 2 (2ax)b + b2 = b2 – 4ac

(2ax +b)2 = 
2

2 ac4b
⎭
⎬
⎫

⎩
⎨
⎧ −±

∴ 2ax + b = ± ac4b2 −

∴ x = 
a2

ac4bb 2 −±−

yaa saU~amauLo ax2 + bx + c = 0 vaga-samaIkrNaacyaa dÜna ]klaI ikMvaa dÜna mauLo imaLtat.

∴  vaga-samaIkrNaacaI dÜna mauLo Ä

a2

ac4bb 2 −+−  AaiNa 
a2

ac4bb 2 −−−
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

(b2 – 4ac) yaa raSaIlaa ivavaocak Asao mhNatat. hI raSaI D yaa Axaranao dSa-ivalaI jaato.vaga-samaIkrNaaMcyaa
mauLaMcao sva$p (b2 – 4ac) yaa raSaIva$na inaiScat kolao jaato. vaga-samaIkrNa ax2 + bx + c = 0   a ≠ 0,

saazI

1) jar D = b2 – 4ac > 0, tr vaga- samaIkrNaasa dÜna vaastva mauLo Asatat. tI mhNajao̧

a2

ac4bb 2 −+−  AaiNa 
a2

ac4bb 2 −−−

2) jar D = b2 – 4ac = 0 tr vaga-samaIkrNaasa dÜna samaana mauLo Asatat. p`%yaok maUL Ä 
a2

b−

3) D = b2 – 4ac < 0, tr vaga-samaIkralaa vaastva mauLo AsaNaar naahIt. karNa ?Na vaastva saM#yaocao
vaga-maUL kaZtaca yaot naahI. vaga-samaIkrNaasa jaastIt jaast dÜna mauLo Asatat.

]da. ]da. ]da. ]da. ]da. 6.....5 Á Á Á Á Á vaga-samaIkrNaaMcaI mauLo na kaZta KalaIla vaga-samaIkrNaaMcyaa mauLaMcao sva$p saaMgaa.

1) 3x2 – 5x – 2 = 0

2) 2x2 + x + 1 = 0

3) x2 + 2x + 1 = 0

]kla Á]kla Á]kla Á]kla Á]kla Á

1) 3x2 – 5x – 2 = 0

samaIkrNaacaI ax2 + bx + c = 0 yaa samaIkrNaaSaI tulanaa k$na a = 3, b = – 5, c = – 2

∴ ivavaocak D = b2 – 4ac

Ä (–5)2 – (4 × 3 × –2)

Ä 25 † 24

Ä 49

D > 0

∴ vaga-samaIkrNaalaa dÜna vaastva mauLo Aahot.

2) 2x2 + x + 1 = 0

samaIkrNaacaI ax2 + bx + c = 0 yaa samaIkrNaaSaI tulanaa k$na

a = 2, b = 1, c = 1

ivavaocak D = b2 – 4ac
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vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

Ä (1)2 – 4 (2 ×1)

Ä 1 – 8

Ä –7

D < 0    ∴ vaga-samaIkrNaalaa vaastva mauLo AsaNaar naahIt.

3) x2 + 2x + 1 = 0

samaIkrNaacaI ax2 + bx + c = 0 yaa samaIkrNaaSaI tulanaa k$na

a = 1, b = 2, c = 1

∴ ivavaocak D = b2 – 4ac

Ä (2)2 – 4 (1 × 1)

Ä 4 – 4 Ä 0

D = 0

∴ vaga-samaIkrNaalaa dÜna samaana mauLo Aahot.

]da. ]da. ]da. ]da. ]da. 6.....7 Á Á Á Á Á saU~acyaa saahayyaanao 6x2 – 19x + 15 caI mauLo kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á 6x2 – 19x + 5

samaIkrNaacaI ax2 + bx + c = 0 yaa samaIkrNaaSaI baulanaa k$na¸

a = 6, b = – 19, c = 15

ivavaocak D = b2 – 4ac

= (–19)2 – 4 (6 × 15)

Ä 361 – 360

Ä 1

∴ samaIkrNaacaI mauLo Ä

a2

2

=

= 
12

1)19( ±−−



i T p ai T p ai T p ai T p ai T p a

g a i N atg a i N atg a i N atg a i N atg a i N at 198

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

∴ mauLo 
3

5

12

20

12

119 ==+

AaiNa 

1

∴ mauLo  AaiNa 
2

3

]da. ]da. ]da. ]da. ]da. 6.....8 Á Á Á Á Á vaga-samaIkrNaacaI mauLo samaana Asalyaasa¸ 3x2 + mx – 5 = 0 maQaIla m caI ikMmat kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á 3x2 + mx – 5 = 0

samaIkrNaacaI ax2 + bx + c = 0 yaa samaIkrNaaSaI tulanaa k$na¸

a = 3, b = m, c = – 5

samaana mauLo Asalyaasa,

ivavaocak D = b2 – 4ac = 0

∴ m2 – 4 (3 × – 5) = 0

∴ m2 = 60

∴ m = 15215460 =×=

∴ m = ± 2 15

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 6.....4

1.  vaga-samaIkrNaaMcaI mauLo na kaZta KalaIla vaga-samaIkrNaaMcyaa mauLaMcao sva$p saaMgaa.

1) 3x2 – 7x + 2 = 0 2) 4x2 – 12x + 9 = 0

3) 25x2 + 20x + 4 = 0 4) x2 – x + 1 = 0

2. vagaI-ya saU~acaa vaapr k$na vaga-samaIkrNao saÜDvaa.

1) y2 – 14y – 12  0 2) x2 – 5x = 0 3) x2 – 15x + 50 = 0

3. vaga-samaIkrNaacaI mauLo samaana Asalyaasa vaga-samaIkrNaatIla m caI ikMmat kaZa.

1) 2x2 – mx + 1 = 0 2) mx2 + 3x – 5 = 0

3) 3x2 – 6x + m = 0 4) 2x2 + mx – 1 = 0
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g a i N atg a i N atg a i N atg a i N atg a i N at

6.....4 Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao  Saaibdk ]dahrNao (Word Problems)

jyaamaQyao vaga-samaIkrNaacaa ]pyaÜga kravaa laagaola¸ ASaI kahI ]dahrNao Aata AapNa saÜDvaU.

]da. ]da. ]da. ]da. ]da. 6.....9 Á Á Á Á Á dÜna Ëmaagat naOsaiga-k ivaYama saM#yaaMcyaa vagaaM-caI baorIja 74 Aaho. tr %yaa saM#yaa kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á dÜna Ëmaagat naOsaiga-k ivaYama saM#yaa

AnauËmao x AaiNa x + 2 Aahot¸ Asao maanaU̧

%yaaMcyaa vagaaM-caI baorIja 74 Aaho.

∴ samaIkrNa Ä

x2 + (x + 2)2 = 74

∴ x2 + x2 + 4x + 4 = 74

∴ 2x2 + 4x + 4 – 74 = 0

∴ 2x2 + 4x – 70 = 0

∴ 2 [x2 + 2x – 35] = 0

∴ x2 + 7x – 5x – 35 = 0

∴ x (x + 7) (x – 5) = 0

∴ x + 7 = 0 ikMvaa x – 5 = 0

∴ x = –7 ikMvaa x = 5

x hI naOsaiga-k saM#yaa

∴ tI ?Na AsaU Sakt naahI.

∴ x = 5 = 5

∴ x + 2 = 5 + 2 = 7

∴ saM#yaa Ä 5 AaiNa 7

]da.]da.]da.]da.]da.6.....10 Á Á Á Á Á dÜna caÝrsaaÌtI jaagaaMcyaa xao~fLaMcaI baorIja 468 caÝ maI Aaho. jar caÝrsaaMcyaa pirimatImaQaIla
frk 24 maI Asalyaasa %yaa caÝrsaacyaa baajaUMcaI laaMbaI kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á  maÜz\yaa caÝrsaacyaa baajaUcaI laaMbaI x maI va lahana caÝrsaacyaa baajaUcaI laaMbaI y maI. Aaho̧  Asao maanaU̧

∴ maÜz\yaa caÝrsaacaI pirimatI Ä 4x

∴ lahana caÝrsaacaI pirimatI Ä 4y
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vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

∴ pirimatImaQaIla frk Ä 24

∴ 4x – 4y Ä 24

∴ x – y Ä 6

∴ x = y + 6 ........ (1)

dÜna caÝrsaaMcyaa xao~fLaMcaI baorIja 468 caÝmaI Aaho.

∴ x2 + y2 Ä 468 ........ (2)

samaIkrNa ³1´ maQaIla x = y + 6 hI ikMmat samaIkrNa ³2´ maQyao GaalaUna¸

(y + 6)2 + y2 = 468

∴ y2 + 12y + 36 + y2 = 468

∴ 2y2 + 12y + 36 – 468 = 0

∴ 2y2 + 12y – 432 = 0

∴ 2[y2 + 6y – 216] = 0

∴ y2 + 6y – 216 = 0

∴ y = 
2

864366 +±−

= 
2

9006 ±−

= 
2

306 ±−

∴ y =  ikMvaa 

∴ y =  ikMvaa 
2

36−

∴ y = 12 ikMvaa –18

caÝrsaacaI baajaU ?Na nasato.

y = 12

x = y + 6 = 12 + 6 = 18

∴ caÝrsaacyaa baajaU 18 maI va 12 maI.
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]da. ]da. ]da. ]da. ]da. 6.....11 Á Á Á Á Á eka dÜna AMkI saM#yaotIla AMkaMcaa gauNaakar 12 Aaho. saM#yaot 9 imaLivalao Asata
saM#yaotIla AMkaMcaI Adlaabadla hÜto. tr tI saM#yaa kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á saM#yaocyaa dSaksqaanacaa AMk x

AaiNa ekksqaanacaa AMk y Aaho̧  Asao maanaU

∴ saM#yaa Ä 10x + y

AMkaMcaI Adlaabadla k$na AalaolaI saM#yaa Ä 10y + x

∴ 10x + y + 9 = 10y + x

∴ 10x + y – 10y – x = – 9

∴ 9x – 9y = – 9

∴ x – y = – 1 ......(1)

AMkaMcaa gauNaakar 12 Aaho.

xy = 12 ........(2)

samaIkrNa ³1´ maQaIla x caI ikMmat samaIkrNa ³2´ maQyao GaalaUna¸

∴ (y – 1) y = 12

∴ y2 – y = 12

∴ y2 – y – 12 = 0

∴ (y – 4) (y + 3) = 0

∴ y – 4 = 0 ikMvaa y + 3 = 0

∴ y = 4 ikMvaa y = – 3

saM#yaa ?Na AsaU Sakt naahI.

∴ y = 4

x = y – 1 = 4 – 1 = 3

∴ tI saM#yaa Ä 34

]da. ]da. ]da. ]da. ]da. 6.....12 Á Á Á Á Á dÜna naOsaiga-k saM#yaaMcaI baorIja 12 Aaho. %yaaMcyaa vyastaMkaMcaI baorIja    Aaho. tr %yaa

saM#yaa kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á ek saM#yaa x Aaho̧  Asao maanaU̧

∴ dusarI saM#yaa 12 – x yaošla.

%yaaMcyaa vyastaMkaMcaI baorIja  Aaho.
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∴ x ≠ 0, 12 – x ≠ 0

∴ 9

4

)x12(x

xx12 =
−
+−

∴ 

1

      = 12x – x2

∴ 27 = 12x – x2

∴ x2 – 12x + 27 = 0

∴ (x – 3) (x – 9) = 0

∴ x – 3 = 0 ikMvaa x – 9 = 0

∴ x = 3 ikMvaa x = 9

jaovha pihlaI saM#yaa 3 Asato̧  tovha dusarI saM#yaa 12 – 3 Ä 9 yaošla.

jaovha pihlaI saM#yaa 9 Asato̧  tovha dusarI saM#yaa 12 – 9 Ä 3 yaošla.

∴ %yaa saM#yaa 3 va 9

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 6.....5

1. dÜna Ëmaagat sama naOsaiga-k saM#yaaMcyaa vagaa-McaI baorIja 164 Aaho. tr %yaa saM#yaa kaZa.

2. eka AayataÌtI baagaocaI laaMbaI ÉMdIpoxaa 7 maI nao jaast Aaho. baagaocao xao~fL 144 caÝmaI Aaho.
tr baagaocaI laaMbaI va ÉMdI kaZa.

3. eka dÜna AMkI saM#yaotIla AMkaMcaI baorIja 13 Aaho. %yaa AMkaMcyaa vagaa-McaI baorIja 39 Asalyaasa¸
tI saM#yaa kaZa.

4. eka dÜna AMkI saM#yaotIla dSaksqaanacaa AMk ekk sqaanacyaa AMkacyaa dupTIpoxaa 2 nao maÜza
Aaho. AMkaMcaa gauNaakar 24 Asalyaasa tI saM#yaa kaZa.

5. dÜna saM#yaaMcaI baorIja 15 Aaho. %yaaMcyaa vyastaMkaMcaI baorIja  Aaho. tr %yaa saM#yaa kaZa.

����� ax2 + bx + c = 0 jaoqao a ≠ 0 AaiNa a, b, c yaa vaastva saM#yaa Asatat¸ ASaa samaIkrNaalaa vaga-
samaIkrNaacao saamaanya $p Asao mhNatat.

tumhI kaya iSaklaaÆtumhI kaya iSaklaaÆtumhI kaya iSaklaaÆtumhI kaya iSaklaaÆtumhI kaya iSaklaaÆ



i T p ai T p ai T p ai T p ai T p a

 203

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

g a i N atg a i N atg a i N atg a i N atg a i N at

����� calapdacyaa jyaa ikMmatImauLo vaga-samaIkrNaacao samaaQaana hÜto¸ %yaa ikMmatIsa %yaa vaga-samaIkrNaacaI
]kla ikMvaa maUL Asao mhNatat.‘

����� bahupdIcaI SaUnya ikMmat mhNajao saMbaMiQat vaga- samaIkrNaacaI ]kla ikMvaa mauLo Asatat.

����� ax2 + bx + c = 0, a ≠ 0 yaa bahupdIcao roYaIya samaIkrNaap`maaNao Avayava paDlao Asata¸ ax2 + bx

+ c = 0 yaa vaga-samaIkrNaacaI mauLo p`%yaok Avayava Ä 0 samajaUna kaZta yaotat.

����� vaga-samaIkrNa ax2 + bx + c = 0, a ≠ 0 caI mauLo  nao kaZta yaotat.

����� ax2 + bx + c = 0, a ≠ 0 yaa samaIkrNaacyaa baabatIt b2 – 4ac laa vaga-samaIkrNaacaa ivavaocak
Asao mhNatat. tÜ D yaa Axaranao        dSa-ivatat.

1. jar D > 0, tr vaga-samaIkrNaasa dÜna Asamaana vaastva mauLo Asatat.

2. jar D = 0, tr vaga-samaIkrNaasa dÜna samaana mauLo Asatat.

3. jar D < 0, tr vaga-samaIkrNaasa vaastva mauLo nasatat.

1. KalaIla samaIkrNaaMpOkI vaga-samaIkrNao kÜNatI AahotÆ

1) y (

5

 y – 3) = 0 2) 5x2 – 3 x  + 8 = 0

3) 3x – 
x

1
 = 5 4) x (2x + 5) = x2 + 5x + 7

2. KalaIla samaIkrNao Avayava pwtInao saÜDvaa.

1) (x – 8) (x + 4) = 13 2) 3y2 – 7y = 0

3) x2 + 3x – 18= 0 4) 6x2 + x – 15 = 0

3. 5x2 – 3x + m = 0 yaa vaga-samaIkrNaacaI mauLo samaana AsatIla¸ tr m caI ikMmat kaZa.

4. x2 – mx – 1 = 0, yaa vaga-samaIkrNaacaI mauLo samaana AsatIla¸ tr m caI ikMmat kaZa.

5. KalaIla vaga-samaIkrNao saU~acyaa saahayyaanao saÜDvaa.

1) 6x2 – 19x + 15 = 0 2) x2 + x – 1 = 0

3) 21 + x = 2x2 4) 2x2 – x – 6 = 0

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh
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vaga - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa ov ag a - s a m a IkrNa o

6. kaTkÜna i~kÜNaacyaa baajaU AnauËmao x – 1, x AaiNa x + 1 ASaa Aahot. x caI ikMmat kaZa.
i~kÜNaacyaa baajaU kaZa.

7. dÜna Ëmaagat ivaYama pUNaa-MkaMcyaa vagaa-McaI baorIja 290 Aaho. to pUNaa-Mk kaZa.

8. eka kaTkÜna i~kÜacyaa kNaa-caI laaMbaI 13 saoM. maI. Aaho. ]rlaolyaa dÜna baajaUMcyaa laaMbaItIla
frk 7 Asalyaasa %yaa baajaUMcaI laaMbaI kaZa.

9. dÜna caÝrsaaÌtI jaagaaMcyaa xao~fLaMcaI baorIja 41 caÝsaoMmaI Aaho. %yaa caÝrsaacyaa pirimatIcaI baorIja
36 saoM.maI. Asalyaasa %yaa caÝrsaacyaa baajaUMcaI laaMbaI kaZa.

10. 5 saoM. maI. i~jyaa Asalaolyaa vatu-Lat ek samaiWBauja kaTkÜna i~kÜNa AaMtrilaiKt kolaa Aaho.
%yaa i~kÜNaacyaa baajaU kaZa.

6.1

1. 2¸ 3¸ 5

6.2

1. 1´ saamaanya $pat naahI. saamaanya $p 3y2 – y – 3 = 0

2´ saamaanya $pat naahI. saamaanya $p 2x2 + 2x – 5 = 0

3´ saamaanya $pat naahI. saamaanya $p 6t2 + t – 1 = 0

4´ saamaanya $pat naahI. saamaanya $p 3x2 + x – 5 = 0

6.3

1. 1´ 
2

3 ¸ –2 2´ 3¸ –6 3´ 
3

7
¸ –1

4´ 2¸ 3 5´ 
5

1
,

5

1
6´ 

2

1
,

2

3

6.4

1. 1´ 2 vaastva Asamaana mauLo 2´ 2 vaastva samaana mauLo

3´ 2 vaastva samaana mauLo 4´ vaastva mauLo naahIt.

2. 1´ 377 ± 2´ 0¸ 5 3´ 5¸ 10

AaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaa – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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3. 1´ 22± 2´ 
20

9
3´ 3 4´ mauLo naahIt.

6.5

1.  8¸ 10 2.  16 maI.¸ 9 maI.¸ 3.  85¸ 38

4.  83 5.  5¸ 10

1. 1¸ 4

2. 1´ 8¸ 4 2´ 0¸ 
3

7
3´ 3¸ –6 4´ 

3

5
,

2

3
 

3.
20

9

4. vaastva mauLo naahIt.

5. 1´ 
3

5
,

2

3
2´ 

2

51±−
3´ 

2

7 ,, – 3 4´ 2, 
2

3

6. 3¸ 4¸ 5

7. 11¸ 13 ikMvaa –13¸ –11

8. 5 saoMmaI.¸ 12 saoMmaI.

9. 5 saoM.maI¸ 4 saoM.maI.

10. 25  saoMmaI.¸ 25  saoMmaI.¸ 10 saoMmaI.

� � �� � �� � �� � �� � �

saMkINa- saMkINa- saMkINa- saMkINa- saMkINa- p`p`p`p`p`SnasaMgaSnasaMgaSnasaMgaSnasaMgaSnasaMga `` `` `hhhhh – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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7

AMkgaiNatI EaoZIAMkgaiNatI EaoZIAMkgaiNatI EaoZIAMkgaiNatI EaoZIAMkgaiNatI EaoZI

AapNa baarkašnao inarIxaNa kolao Asata inasagaa-laa baáyaaca gaÜYTIMmaQyao ivaiSaYT AaÌtIbaMQa AsatÜ¸ ho
Aaplyaa laxaat yaoto. ]da. fulaaMcyaa pakL\yaaMcaI rcanaa¸ maQamaaSaIcyaa pÜL\yaacaI rcanaa¸ Ananasaacyaa
DÜL\yaaMcaI rcanaa [. yaa pazat AapNa ivaiSaYT p`karcaa AaÌitbaMQa AsaNaaáyaa saM#yaasamauhacaa AByaasa
krNaar AahÜt. yaa saM#yaasamauhalaa AMkgaiNat EaoZI (A.P) Asao mhNatat. tsaoca EaoZIcao saamaanya pd
kaZNao AaiNa pihlyaa ‘n’ pdaMcaI baorIja krNao yaacaasauwa AByaasa krNaar AahÜt.

 ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á ]i_YTo Á

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla baabaIMcao &ana hÜšla.

����� idlaolyaa saM#yaaMcyaa gaTamaQaUna AMkgaiNat EaoZI saM#yaa gaT vaogaLa AÜLKta yaošla.

����� AMkgaiNat EaoZIcao saamaanya pd kaZta yaošla.

����� AMkgaiNat EaoZImaQyao Asalaolyaa saM#yaagaTacyaa pihlyaa n pdaMcaI baorIja saaMgata yaošla.

Apoixat pUva -&anaApoixat pUva -&anaApoixat pUva -&anaApoixat pUva -&anaApoixat pUva -&ana

����� saM#yaap`NaalaI

����� saM#yaaMvarIla caar maUlaBaUt p`iËyaa

7.....1 saM#yaa AaÌtIbaMQa   saM#yaa AaÌtIbaMQa   saM#yaa AaÌtIbaMQa   saM#yaa AaÌtIbaMQa   saM#yaa AaÌtIbaMQa  (Some Number Patterns)

KalaIla ]dahrNaaMkDo laxa Va.

1. dsaadSao 10 dranao irTanao baÐkot  1000 zovalao Aahot. pihlyaa¸ dusaáyaa¸ itsaáyaa AaiNa caÝqyaa
vaYaa-cyaa SaovaTI hI r@kma AnauËmao  1100¸  1200¸  1300¸  1400 hÜšla. yaa
AakD\yaat Aaplyaalaa kahI AaÌtIbaMQa idsatÜ kaÆ r@kma drvaYaI-  100 yaa ekaca dranao
vaaZt Aaho. ho Aaplyaalaa laxat yaoto.
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2. 1¸ 2¸ 3¸ 4¸ .... ekk baajaU Asalaolyaa caÝrsaamaQyao p`%yaokI 1 caÝrsa ekkacao AnauËmao 1¸ 4¸
9¸ 16 ........ caÝrsa Asatat.

yaamaQyao kahI AaÌtIbaMQa laxaat yaotÜ kaÆ

1 Ä 12¸ 4 Ä 22¸ 9 Ä 32¸ 16 Ä 42¸ ........

ho sava- naOsaiga-k saM#yaaMcao vaga- Aahot.

Aata KalaIla kahI saM#yaa samaUh pha. %yaamaQaIla AaÌtIbaMQa AÜLKta yaotÜ ka to pha.

1¸ 3¸ 5¸ 7¸ 9 .......... (1)

2¸ 4¸ 6¸ 8¸ 10 .......... (2)

1¸ 4¸ 7¸ 10¸ 13 .......... (3)

5¸ 3¸ 1¸ -1¸ -3 .......... (4)

1¸ 3¸ 9¸ 27¸ 81 .......... (5)

2¸ 3¸ 5¸ 7¸ 11¸ 13 .......... (6)

Aaplyaa Asao laxaat yaošla kI yaadI Ë. ³1´ maQaIla sava- saM#yaa ivaYama naOsaiga-k saM#yaa Aahot.

pihlaI saM#yaa 1¸ dusarI saM#yaa 3 itsarI saM#yaa 5 [. yaa sava- saM#yaa ivaiSaYT AaÌtIbaMQa paLtat.

tÜ AaÌtIbaMQa mhNajao pihlyaa saM#yaoKorIja [tr sava- saM#yaa %yaa AgaÜdrcyaa saM#yaot dÜna imaLvaUna tyaar
hÜtat.

yaadI ËmaaMk ³2´¸ ³3´ AaiNa ³4´ maQyao̧  pihlyaa saM#yaoKorIja [tr sava- saM#yaa %yaa AgaÜdrcyaa saM#yaot
AnauËmao 2¸ 3¸ AaiNa –2 imaLvaUna tyaar hÜtat.

yaadI ËmaaMk ³5´ maQyao pihlyaa saM#yaoKorIja [tr sava- saM#yaa %yaa AgaÜdrcyaa saM#yaosa 3 nao gauNaUna tyaar
hÜtat.yaadI ËmaaMk ³6´ maQyao sava- saM#yaa naOsaiga-k maUL saM#yaa Aahot. jyaa inayamaanao yaapuZIla maUL saM#yaa
inaiScatpNao saaMgata yaošla. Asaa kÜNatahI inayama naahI.

yaadImaQaIla saM#yaa sava- saaQaarNapNao

a
1
, a

2
, a

3
, .............. a

n
, ...............

ikMvaa t
1
, t

2
, t

3
, .............. t

n
, ...............

yaa pwtInao ilaihlyaa jaatat. AaiNa pihlao pd¸ dusaro pd¸ itsaro pd¸ n vao pd ASaa saMbaÜiQalyaa jaatat.
yaa yaaVaMnaa Ëimaka Asao mhNatat.
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7.....2 AMkgaiNat EaoZI  AMkgaiNat EaoZI  AMkgaiNat EaoZI  AMkgaiNat EaoZI  AMkgaiNat EaoZI (Arithmetic Progression)

AapNa vaogavaogaLo AaÌtIbaMQa paihlao Aahot. kahI AaÌtIbaMQaaMmaQyao ³ËimakaMmaQyao´ ivaiSaYT gaiNatI
inayamaanausaar puZcao pd tyaar hÜto. Aata AapNa saM#yaaMcyaa ivaiSaYT AaÌtIbaMQaaMcaa AByaasa krNaar
AahÜt.

KalaIla AaÌtIbaMQa punha laxaat Gyaa.

1¸ 3¸ 5¸ 7¸ 9 .......... (1)

2¸ 4¸ 6¸ 8¸ 10 .......... (2)

1¸ 4¸ 7¸ 10¸ 13 .......... (3)

Aaplyaa Asao laxaat yaošla kI yaadI ËmaaMk ³1´ AaiNa ³2´ maQyao pihlyaa saM#yaoKorIja [tr sava- saM#yaa %yaa
AgaÜdrcyaa saM#yaot ³pdat´ 2 imaLvaUna tyaar hÜtat. yaadI Ë. ³3´ maQyao pihlyaa saM#yaoKorIja [tr sava-
saM#yaa %yaa AgaÜdrcyaa saM#yaot ³pdat´ 3 imaLvaUna tyaar hÜtat. saM#yaaMsamauhatIla p`%yaok saM#yaolaa pd Asao
mhNatat.

maagaoca saaMigatlyaap`maaNao hI pdo

a
1
, a

2
, a

3
, .............. a

n
, ...............

t
1
, t

2
, t

3
, .............. t

n
, ...............

yaa pwtInao ilahIlaI jaatat.

pdaMnaa laagaUna Asalaolaa AMk %yaa pdacaa %yaa saM#yaa samaUhatIla Ëma dSa-ivatÜ. ]da. a
n
 ikMvaa t

n
 mhNajao %yaa

saM#yaasamaUhatIla n vao pd hÜya.

jyaa saM#yaa AaÌtIbaMQaamaQyao pihlyaa saM#yaoKorIja ³pdaKorIja´ [tr sava- saM#yaa ³pdo´ %yaa AgaÜdrcyaa
saM#yaot ³pdat´ ek inaiScat saM#yaa ³Qana ikMvaa ?Na´ imaLvaUna kaZta yaotat, %yaalaa AMkgaiNatI EaoZI (A,

P) Asao mhNatat. yaa EaoZItIla pihlao pd sava- saaQaarNapNao ‘a’ yaa Axaranao dSa-ivatat AaiNa dÜna
saM#yaotIla frkalaa saaQaarNa frk  (d) Asao mhNatat.

AMkgaiNat EaoZIcao p`maaiNat $p

a, a + d, a + 2d, a + 3d, .................... Asao Asato.

]da. ]da. ]da. ]da. ]da. 7.....1 Á Á Á Á Á KalaI idlaolyaa saM#yaa gaTaMmaQaUna AMkgaiNat EaoZI Asalaolao gaT AÜLKa. %yaa gaTacao pihlao
pd AaiNa saaQaarNa frk saaMgaa.

1)  2¸ 7¸ 12¸ 17¸ 22¸ .......... 2)  4¸ 0¸ –4¸ –8¸ –12¸ .........

3)  3¸ 7¸ 12¸ 18¸ 25 ......... 4)  2¸ 6¸ 18¸ 54¸ 162¸ .......
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]kla Á]kla Á]kla Á]kla Á]kla Á

1) 2¸ 7¸ 12¸ 17¸ 22¸ ..........

7 – 2 Ä 5¸ 12 – 7 Ä 5¸ 17 – 12 Ä 5

pihlyaa pdaKorIja [tr sava- pdo %yaa AgaÜdrcyaa pdat 5 imaLvaUna tyaar hÜtat.

∴ hI AMkgaiNat EaoZI Aaho.

∴ pihlao pd = a = 2¸ saaQaarNa frk Ä d Ä 5

2) 4¸ 0¸ –4¸ –8¸ –12¸ .........

0 – 4 Ä 4¸ – 4 – 0 Ä – 4¸ –8 – ³–4´ Ä –4¸ –12 – ³–8´ Ä –4

pihlyaa pdaKorIja [tr sava- pdo %yaaAgaÜdrcyaa pdatUna –4 vajaa k$na tyaar hÜtat.

∴ hI AMkgaiNat EaoZI Aaho.

∴ pihlao pd Ä a Ä 4¸ saaQaarNa frk Ä –4

3) 3¸ 7¸ 12¸ 18¸ 25¸ ........

7 – 3 Ä 4¸ 12 – 7 Ä 5¸ 18 – 12 Ä 6¸ 25 – 18 Ä 7

dÜna lagatcyaa saM#yaomaQaIla sava-saaQaarNa frk saarKa naahI.

∴ hI AMkgaiNat EaoZI naahI.

4) 2¸ 6¸ 18¸ 54¸ 162 ...................

6 – 2 Ä 4¸ 18 – 6 Ä 12¸ 54 – 18 Ä 36¸ 162 – 54 Ä 108

dÜna lagatcyaa saM#yaomaQaIla sava-saaQaarNa frk saarKa naahI.

∴ hI AMkgaiNat EaoZI naahI.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 7.....1

KalaI idlaolyaa saM#yaa gaTaMmaQaUna AMkgaiNat EaoZI Asalaolao gaT AÜLKa. AMkgaiNat EaoZI Asalyaasa pihlao
pd AaiNa saaQaarNa frk saaMgaa.

1)  –5¸ –1¸ 3¸ 7¸ 11¸ ........ 2)  6¸ 7¸ 8¸ 9¸ 10¸ ........

3)  1¸ 4¸ 6¸ 7¸ 6¸ 4 ......... 4)  –6¸ –3¸ 0¸ 3¸ 6¸ 9¸ ........
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7.....5 AMkgaiNat EaoZIcao saamaanya pd ikMvaa  AMkgaiNat EaoZIcao saamaanya pd ikMvaa  AMkgaiNat EaoZIcao saamaanya pd ikMvaa  AMkgaiNat EaoZIcao saamaanya pd ikMvaa  AMkgaiNat EaoZIcao saamaanya pd ikMvaa n vao pd   vao pd   vao pd   vao pd   vao pd  (General (nth) term of an AP)

jyaa AMkgaiNat EaoZIcao pihlao pd ‘a’ AaiNa saaQaarNa frk ‘d’ Aaho. ASaI EaoZI ivacaarat Gyaa yaa EaoZIcaI
pdo t

1
, t

2
, t

3
, ............ t

n
 ASaI Aahot. %yaamaQaIla t

n
 ho pd n vao pd dSa-ivato. pihlao pd ‘a’ Aaho. dusaro

pd %yaamaQyao d imaLvaUna tyaar hÜto. ∴ dusaro pd = a + d itsaro pd dusaáyaa pdat (a + d) maQyao d imaLvaUna
imaLto. ∴ itsaro pd Ä (a + d) + d = a + 2d

yaap`maaNao puZIla pdo imaLivata yaotat.

pihlao pd t
1
 = a = a + (1 – 1) d

dusaro pd t
2
 = a + d = a + (2  – 1) d

itsaro pd t
3
 = a + 2d = a (3 – 1) d

caÝqao pd t
4
 = a + 3d = a + (4 – 1) d

yaamaQaIla AaÌtIbaMQa laxaat yaotÜ kaÆ yaamaQaIla p`%yaok pd a + ³pdËmaaMk –1´ d Asao Aaho. yaa
EaoZImaQaIla 10 vao pd saaMgaa.

t
10

 = a + (10 – 1) d  = a + 9d

Aata yaa EaoZIcao saamaanya pd ikMvaa n vao pd saaMgaU Sakala kaÆ Aqaa-tca to pd

t
n
 = a + (n – 1) d ho yaošla.

]da. ]da. ]da. ]da. ]da. 7.....2 Á Á Á Á Á 16¸ 11¸ 6¸ 1¸ –4¸ –9, ...............

yaa AMkgaiNat EaoZIcao 15 vao pd AaiNa saamaanya pd ³n vao pd´ saaMgaa.

]kla Á]kla Á]kla Á]kla Á]kla Á 16¸ 11¸ 6¸ 1¸ –4¸ –9, ................

a Ä 16¸ d Ä 11 – 16 Ä –5

tn = a + (n – 1) d

∴ t
15

 = a + (15 – 1) d

Ä 16 † 14 ³–5´

Ä 16 – 70

Ä –54

∴ 15 vao pd –54 yaošla.

t
n
 = a + (n – 1) d
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Ä 16 + (n – 1) × (–5)

Ä 16 –5n † 5

Ä 21 –5n

∴ saamaanya pd Ä n vao pd Ä t
n
 = (21 – 5n)

]da. ]da. ]da. ]da. ]da. 7.....3 Á Á Á Á Á eka AMkgaiNat EaoZIcao pihlao pd –3 AaiNa 12 vao pd 41 Aaho. tr EaoZIcaa saaQaarNa
frk kaZa.‘

]kla Á]kla Á]kla Á]kla Á]kla Á AMkgaiNat EaoZIcao pihlao pd ‘a’ saaQaarNa frk ‘d’ maanaU.

tn = a + (n – 1) d

∴ t
12

 = a + (12 – 1) d = 41

∴ a + 11d = 41

∴ – 3 + 11d = 41 [∵  a = – 3]

∴ 11d = 41 + 3

∴ 11d = 44

∴ d =

∴ d = 4

∴ saaQaarNa frk Ä 4

]da. ]da. ]da. ]da. ]da. 7.....4 Á Á Á Á Á eka AMkgaiNat EaoZIcaa saaQaarNa frk 5 AaiNa 10 vao pd 43 Aaho. tr EaoZIcao pihlao pd
kaZa.

tn = a + (n – 1) d

]kla Á]kla Á]kla Á]kla Á]kla Á t
10

 = a + (10 – 1) d

∴ 43 = a + 9d

∴ 43 = a + 9 × 5    [∵  d = 5]

∴ 43 = a + 45

∴ 43 – 45 = a

∴ – 2 = a

∴ a = – 2

∴ pihlao pd Ä – 2

44
11
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

]da. ]da. ]da. ]da. ]da. 7.....5 Á Á Á Á Á ek AMkgaiNat EaoZIcao pihlao pd –2 AaiNa 11 vao pd 18 Aaho. tr EaoZIcao 15 vao pd
kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á 15 vao pd SaÜQaNyaasaazI Aaplyaalaa EaoZIcaa saaQaarNa frk kaZavaa laagaola.

tn = a + (n – 1) d

∴ t
11

 = a + (11 – 1) d

∴ 18 = a + 10d

∴ 18 = – 2 + 10d

∴ 18 + 2 = 10d

∴ 20 = 10d

∴        = d

∴ 2 = d

Aata t
15

 = a + (15 – 1) d

∴ t
15

 = a + 14 d

∴ t
15

 = – 2 + (14 × 2)

∴ t
15

 = – 2 + 28

∴ t
15

 = 26

∴ pMQaravao pd Ä 26

]da. ]da. ]da. ]da. ]da. 7.....6 Á Á Á Á Á AMkgaiNat EaoZImaQyao p yaa pdacaa p Gaat AaiNa q yaa pdacyaa q GaatabarÜbar Aaho. tr yaa
EaoZIcao (p + q)) vao pd 0 Aaho̧  ho isaw kra. (p ≠ q)

]kla Á]kla Á]kla Á]kla Á]kla Á t
p
 = a + (p – 1) d

t
q
 = a + (q – 1) d

AaiNa  = qq t

∴ p[a + (p – 1) d] = q[a + (q–1) d]

∴ pa + p(p – 1) d = qa + q (q – 1) d

∴ pa + p(p – 1) d – qa – q (q – 1) d = 0

∴ (p – q) a + (p2 – q2) d – pd + qd = 0

∴ (p – q) a + (p2 – q2) d – (p – q) d = 0

10

20
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ (p – q) a + (p +q) (p – q) d – (p – q) d = 0

∴ (p – q) [a + (p + q) d – d] = 0

∴ a (p + q) d – d = 0 (p – q ≠ 0)

∴ a + (p + q – 1) d = 0

DavaI baajaU ho (p + q) vao pd Aaho.

∴ t
p+q

 Ä 0 (isaw)

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 7.....2

1) eka AMkgaiNat EaoZIcao pihlao pd 4 AaiNa saaQaarNa frk –3 Aaho. tr itcao 12 vao pd kaZa.

2) eka AMkgaiNat EaoZIcao pihlao pd 2 AaiNa 9 vao pd 26 Aaho. tr saaQaarNa frk kaZa.

3) eka AMkgaiNat EaoZIcao 12 vao pd –28 AaiNa 18 vao pd –46 Aaho. tr EaoZIcao pihlao pd AaiNa
saaQaarNa frk kaZa.

4) AMkgaiNat EaoZI 5¸ 2¸ –1¸ .... maQyao –22 ho iktvyaa ËmaaMkacao pd AahoÆ

5) eka AMkgaiNat EaoZIcaI p, q AaiNa r vaI pdo AnauËmao x, y AaiNa z Asalyaasa isaw kra kI¸

x(q – r) + y (r – p) + z (p – q) = 0

7.....4 AMkgaiNat EaoZIcyaa pihlyaa  AMkgaiNat EaoZIcyaa pihlyaa  AMkgaiNat EaoZIcyaa pihlyaa  AMkgaiNat EaoZIcyaa pihlyaa  AMkgaiNat EaoZIcyaa pihlyaa n pdaMcaI baorIja   pdaMcaI baorIja   pdaMcaI baorIja   pdaMcaI baorIja   pdaMcaI baorIja  (Sum of first n terms of an AP)

jaÜhana kala- ÍoiDk gaa^sa ho qaÜr jama-na gaiNatI hÜto. to p`aqaimak SaaLot Asatanaa %yaaMcyaa iSaxakaMnaI %yaaMcyaa
vagaa-laa 1 to 100 pya-Mtcyaa sava- naOsaiga-k saM#yaaMcaI baorIja krNyaasa saaMigatlao. sava- vaga- baorIja krNyaat
gauMtlaa¸ prMtu gaa^sa yaaMnaI yaa p`Snaacao tabaDtÜba ]<ar saaMigatlao.

%yaaMnaI to ]<ar ksao kaZlao to pahU.

 s Ä 1 † 2 † 3 † ................... † 99 † 100 ³1´

hIca pdo ]laT Ëmaanao maaMDUna¸

s Ä 100 † 99 † 98 † .................. † 2 † 1 ³2´

samaIkrNa ³1´ AaiNa samaIkrNa ³2´ pdËmaaMkanausaar baorIja k$na¸

2s Ä 101 † 101 † 101 † ................. † 101 † 101 ³100 vaoLa´

Ä 100 × 101

∴ s Ä 
2

101100×  Ä 5500
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

AapNa hIca pwt AMkgaiNatI EaoZIcyaa pihlyaa n pdaMcyaa baorjaosaazI vaap$.

AMkgaiNatI EaoZIcaI pihlaI n pdo Ä

a, a + d,  a + 2d, ................. a + (n – 2)d, a + (n – 1)d

yaa sava- pdaMcaI baorIja Sn nao dSa-vaU.

∴ Sn = a + (a + d) + (a + 2d) + .......... [a + (n – 2)d] + [a + (n – 1)d] (3)

hIca pdo ]laT Ëmaanao maaMDUna¸

∴ Sn = [a + (n – 1)d] + [a + (n – 2)d] + .............. + (a + d) + a (4)

samaIkrNa ³3´ AaiNa samaIkrNa ³4´ yaaMcaI pdËmaaMkanausaar baorIja k$na¸ yaa p`%yaok pdaMcaI baorIja 2n + (n

– 1) d yaoto̧

∴ 2Sn = (2a + (n – 1) d] + .............. [2a + (n – 1) d] + [2a + (n – 1)d ] n vaoLa

∴ 2Sn = n[2a + (n – 1)d]

∴ Sn =      [2a + (n – 1) d]

ho AMkgaiNatI EaoZIcyaa pihlyaa n pdaMcaI baorIja kaZNyaacao saU~ Aaho.

ho saU~ AsaohI ilaihta yaoto.

Sn =  ( ){ }[ ]dnaa 1−++

Sn =      (a + tn)     [  n vao pd = tn = a + (n – 1) d]

kQaIkQaI n vyaa pdalaa SaovaTcao pd Asao mhNatat.

SaovaTcao pd l yaa AxaraMnao dSa-ivalao jaato.

∴ Sn =  (a + l) ....... (4)

]da. ]da. ]da. ]da. ]da. 7.....7 Á Á Á Á Á KalaIla AMkgaiNatI EaoZIcyaa pihlyaa 12 pdaMcaI baorIja kra.

1)  11¸ 16¸ 21¸ 26

2)  –151¸ –148¸ –145¸ –142 ............

]kla Á]kla Á]kla Á]kla Á]kla Á 1) 11¸ 16¸ 21¸ 26 ............

idlaolaI AMkgaiNatI EaoZI Ä

2

n

2

n
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AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

g a i N atg a i N atg a i N atg a i N atg a i N at

11¸ 16¸ 21¸ 26, .................

yaoqao p`qama pd = a Ä 11¸ saaQaarNa frk Ä d Ä 16 – 11 Ä 5¸ n Ä 12.

AMkgaiNatI EaoZIcyaa pihlyaa n pdaMcyaa baorjaocao saU~ vaap$na¸

Sn = 
2

n
 [2a + (n – 1) d]

∴ S
12

 = 
2

12
 [2 × 11 † ³12 – 1´ 5]

Ä 6 [22 † (11) 5]

Ä 6 [22 † 55]

Ä 6 × 77

Ä 462

∴ pihlyaa 12 pdaMcaI baorIja Ä 462

2) –151¸ 148¸ –145¸ –142

idlaolao AMkgaiNatI EaoZI Ä

–151¸ –148¸ –145¸ –142

yaoqao p`qama pd Ä a Ä –151¸ saaQaarNa frk = d Ä –148 – ³151´ Ä 3¸ n Ä 12

AMkgaiNatI EaoZIcyaa pihlyaa n pdaMcyaa baorjaocao saU~ vaap$na¸

Sn = 
2

n
 [2a + (n – 1) d]

= 
2

12
 [2 × (-151) + (12 -1) 3]

= 6 [–302 + (11)3]

= 6 [–302 + 33]

= 6 [-269]

= – 1614

∴ pihlyaa 12 pdaMcaI baorIja Ä –1614
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

]da. ]da. ]da. ]da. ]da. 7.....8 Á Á Á Á Á 2¸ 4¸ 6¸ 8¸ 10 ............. yaa AMkgaiNatI EaoZIcaI iktI pdo GaotlaI Asata baorIja 210

yaošlaÆ

]kla Á]kla Á]kla Á]kla Á]kla Á yaoqao a = 2, d = 4 – 2 = 2,    n = ? Sn = 210

Sn = 
2

n
 [2a + (n – 1) d]

∴ 210 = 
2

n
 [2 × 2 + (n –1) 2]

∴ 420 = n[4 + 2n –2]

∴ 420 = n[2 + 2n]

∴ 420 = 2n + 2n2

∴ 210 = n + n2

∴ n2 + n – 210 = 0

∴ n2 + 15n – 14n – 210 = 0

∴ n(n + 15) – 14 (n + 15) = 0

∴ (n + 15) (n – 14) = 0

∴ n + 15 = 0 ikMvaa n – 14 = 0

∴ n = – 15 ikMvaa n = 14

n ?Na AsaU Sakt naahI.

∴ n = 14

∴ baorIja 210 yaoNyaasaazI pihlaI 14 pdo laagatIla.

]da. ]da. ]da. ]da. ]da. 7.....9 : – 2 † 5 † 8 † 11 † ................. † 59

yaa AMkgaiNatI EaoZIcyaa pdaMcaI baorIja saaMgaa.

]kla Á]kla Á]kla Á]kla Á]kla Á AMkgaiNatI EaoZI –

2¸ 5¸ 8¸ 11

yaoqao a = 2, d = 5 – 2 = 3, tn = 59

baorIja SaÜQaNyaasaazI p`qama n caI ikMmat kaZU.

∴ tn = a + (n – 1) d
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AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ 59 = 2 + (n – 1) 3

∴ 59 = 2 + 3n – 3

∴ 59 = 3n – 1

∴ 59 + 1 = 3n

∴ 60 = 3n

∴ n = 
3

60

∴ n = 20

Aata

Sn = 
2

n
 [2a + (n – 1) d]

∴ S
20

 = 
2

20
 [2 × 2 + (20 – 1) 3]

∴ S
20

 = 10 [4 + (19) 3]

∴ S
20

 = 10 (4 + 57)

∴ S
20

 = 10 (61)

∴ S
20

 = 610

∴ pdaMcaI baorIja Ä 610

]da. ]da. ]da. ]da. ]da. 7.....10 Á Á Á Á Á 1 to 1000 yaa naOsaiga-k saM#yaamaQaIla 7 nao Baaga jaaNaaáyaa saM#yaaMcaI baorIja kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á 7 nao Baaga jaaNaarI pihlaI saM#yaa 7 SaovaTcaI saM#yaa 994 baorIja kravyaa laagaNaaáyaa saM#yaa
Ä 7¸ 14¸ 21, ............... 994

yaoqao a = 7, d = 14 – 7 = 7, tn = 994

∴ t
n
 = a + (n – 1) d

∴ 994 = 7 + (n – 1) 7

∴ 994 = 7 + 7n – 7

∴ 994 = 7n

∴ 
7

994
 = n

∴ 142 = n
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

∴ n Ä 142

Aata Sn = 
2

n
 [a + l)

= 
2

142
 [7 + 994]

= 71 [1001]

= 71071

∴ baorIja Ä 710710

]da. ]da. ]da. ]da. ]da. 7.....11 Á Á Á Á Á AMkgaiNatI EaoZIcyaa pihlyaa tIna pdaMcaI baorIja 36 Aaho AaiNa %yaaMcaa gauNaakar 1620 tr
tI AMkgaiNatI EaoZI kaZa.

]kla Á]kla Á]kla Á]kla Á]kla Á AMkgaiNatI EaoZIcaI pihlaI tIna pdo a, a + d, a + 2d Aahot¸ Asao maanaU̧  prMtu yaa pdaMcaa
gauakar itsaáyaa kÜTIcaa yaošla AaiNa %yaamauLo dÜna eksaamaašk samaIkrNao saÜDivaNao kzINa
va vaoLKa} zrola. mhNaUna AapNa pihlaI tIna pdo AnauËmao a – d, a AaiNa a + d Aahot
Asao maanaU.

∴ a – d + a + a + d = 36

∴ 3a = 36

∴ a = 
3

36

∴ a = 12

yaa pdaMcaa gauNaakar 1620 Aaho.

∴ (a – d) × a × (a + d) = 1620

∴ (12 – d) × 12 × (12 + d) = 1620

∴(12 – d) (12 + d) = 
12

1620

∴ (12 – d) (12 + d) = 135

∴ 122 – d2 = 135

∴ 144 – d2 = 135

∴ 9 = d2

∴ d = 9  = + 3 ikMvaa – 3
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AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

g a i N atg a i N atg a i N atg a i N atg a i N at

d = 3 Gao}na¸

a – 3          a a + 3

= 12 – 3 12 12 + 3

= 9 12 15

d = – 3 Gao}na¸

a – 3  a a + 3

= 12 – (–3) 12 12 + (–3)

= 12 + 3 12 12 – 3

15 12 9

∴ AMkgaiNatI EaoZIcaI pihlaI tIna pdo

9¸ 12¸ 15 ikMvaa 15¸ 12¸ 9 hI yaotIla.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 7.....3

1) puZIla AMkgaiNatI EaoZIcyaa pihlyaa 15 pdaMcaI baorIja kaZa.

1) 11, 6, 1, – 4, – 9 ........... 2) 7, 12, 17, 22, 27

2) 25, 28, 31, 34, .............. yaa AMkgaiNatI EaoZIcaI iktI pdo GaotlaI Asata baorIja 1070 yaošlaÆ

3) KalaIla baorIja kra.

1 + 4 + 7 + 10 + ............ + 118

4) 1 to 100 yaa naOsaiga-k saM#yaaMmaQaIla 3 nao Baaga jaaNaaáyaa saM#yaaMcaI baorIja kaZa.

5) AMkgaiNatI EaoZIcyaa tIna Ëmaagat pdaMcaI baorIja 21 Aaho. AaiNa %yaaMcaa gauNaakar 231 Aaho. tr
AMkgaiNatI EaoZIcaI tI tIna pdo kaZa.

6) KalaIla AMkgaiNatI EaoZIcyaa ]dahrNaaMmaQyao l, a, n, d, Sn yaapOkI ekacaI ikMmat idlaI naahI.
p`%yaok ]dahrNaat na idlaolyaa AxaracaI ikMmat kaZa.

1) a = –2, d = 5, Sn = 568 2) l = 8, n = 8, S
8
 = – 20

3) a = – 3030, l = – 1530, n = 5 4) d = 
3

2
, l = 10, n = 20
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ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

����� jyaa saM#yaa AaÌtIbaMQaamaQyao pihlyaa pdaKorIja [tr sava- pdo %yaa AgaÜdrcyaa pdat ek inaiScat
pd imaLvaUna kaZta yaotat¸ %yaalaa AMkgaiNatI EaoZI (A. P.) Asao mhNatat.

����� AMkgaiNatI EaoZItIla pihlao pd ‘a’ yaa Axaranao dSa-ivatat. dÜna pdatIla frkalaa saaQaarNa
frk Asao mhNatat. tÜ ‘d’ yaa Axaranao   dSa-ivatat.

����� AMkgaiNatI EaoZI maQaIla n vao pd¸

tn = a + (n – 1) d

yaa saU~anao kaZta yaoto.

����� AMkgaiNat EaoZImaQaIla pihlyaa ‘n’ pdaMcaI baorIja¸

Sn = 
2

n
 [2a + (n – 1) d]

yaa saU~anao kaZta yaoto.

����� AMkgaiNatI EaoZIcao pihlao pd ‘a’ AaiNa SaovaTcao pd l Asalyaasa %yaa sava- pdaMcaI baorIja

Sn = 
2

n
 (a + l)

yaa saU~anao imaLto.

1. KalaIlapOkI kÜNato AaÌtIbaMQa AMkgaiNatI EaoZI AahotÆ

1) 2, 5, 8, 12, 15, ......... 2) –3, 0, 3, 6, 9, ..........

3) 1, 2, 4, 8, 16, ..........

2. KalaIla AMkgaiNatI EaOZIcao n vao pd kaZa.

1) 5, 9, 13, 17, ............. 2) –7, –11, –15, –19, ............

3. AMkgaiNatI EaoZIcao caÝqao pd itcyaa pihlyaa pdacyaa itPpT AaiNa itcao saatvao pd itsaáyaa
pdacyaa dupTIpoxaa 1 nao jaast Aaho. itcao p`qama pd AaiNa saaQaarNa frk kaZa.

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ
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AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

g a i N atg a i N atg a i N atg a i N atg a i N at

4.  eka AMkgaiNatI EaoZIcao pacavao pd 23 AaiNa baaravao pd 37 Aaho. itcao p`qama pd AaiNa
saaQaarNa frk kaZa.

5. eka i~kÜNaacao kÜna AMkgaiNatI EaoZImaQyao Aahot. i~kÜNaacaa savaa-t lahana kÜna i~kÜNaacyaa
maÜz\yaa kÜnaacyaa 1À3 Aaho. tr i~kÜNaacyaa kÜnaaMcaI maapo kaZa.

6. 1) 100, 95, 90, 85 ............. yaa AMkgaiNatI EaoZIcao – 25 ho iktvao pd AahoÆ

2) 
4

5
,1,

4

3
,

2

1
,

4

1  yaa AMkgaiNat EaoZIcao 
4

25  ho iktvao pd AahoÆ

7. AMkgaiNatI EaoZIcao n vao pd t
a
 = a + bn yaa saU~anao idlao jaato. hI AMkgaiNatI EaoZI Aaho̧  ho isaw

kra. EaoZIcao pihlao pd AaiNa saaQaarNa frk kaZa.

8. AMkgaiNatI EaoZIcyaa 7 vyaa pdacaI saatpT hI 11 vyaa pdacyaa Akra pTIbarÜbar Asalyaasa itcao
18 vao pd 0 Aaho. ho isaw kra.

9. eka AMkgaiNatI EaoZIcao pihlao pd ‘a’ AaiNa saaQaarNa frk d Aaho. yaa EaoZItIla p`%yaok pdacaI
duPpT kolaI. tr tyaar hÜNaara AaÌtIbaMQa AMkgaiNatI EaoZI Asaola kaÆ Asalyaasa itcao p`qama
pd AaiNa saaQaarNa frk saaMgaa.

10. eka AMkgaiNatI EaoZIcaI k + 2, 4k – 6 AaiNa 3k – 2 hI tIna Ëmaagat pdo Aahot. tr k caI
ikMmat kaZa.

11. 1) 1, 4, 7, 10, .............. yaa AMkgaiNatI EaoZIcyaa iktI pdaMcaI baorIja 715 hÜšlaÆ

2) –10, –7, –4, –1, .......... yaa AMkgaiNatI EaoZIcyaa iktI pdaMcaI baorIja 104 hÜšlaÆ

12. pihlyaa 100 ivaYama naOsaiga-k saM#yaaMcaI baorIja kaZa.

13. eka AMkgaiNatI EaoZImaQyao a = 2, yaa EaoZItIla pihlyaa paca pdaMcaI baorIja puZcyaa paca pdaMcyaa

baorjaocyaa 
4

1  Aaho. tr EaoZIcao 20 vao pd –12 Aaho. ho daKvaa.

³saUcanaa – jar AMkgaiNatI EaoZI a, a + d, a + 2d Asaola tr¸ S
5
 = 

3

5
 [a + (a + 4d)]

puZcyaa 5 pdaMmaQaIla pihlao pd a + 5d AaiNa SaovaTcao pd = a + 9d ´

14. AMkgaiNatI EaoZItIla pihlyaa n pdaMcaI baorIja 2n + 3n2 Aaho. tr EaoZItIla r vao pd kaZa.

[saUcanaa – t
r
 = s

r
 = s

r-1
]

15. 4 nao BaagalyaanaMtr 1 baakI ]rNaaáyaa tIna AMkI naOsaiga-k saM#yaaMcaI baorIja kaZa.

[saUcanaa – pihlao pd Ä 101¸ SaovaTcao pd Ä 997]



i T p ai T p ai T p ai T p ai T p a

g a i N atg a i N atg a i N atg a i N atg a i N at 222

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

7.....1

1) a = –5, d = 4 2) a = 6, d = 1

3) AMkgaiNatI EaoZI naahI. 4) a = –6, d = 3

7.....2

1) – 29 2) 3 3) 5, –3 4) 10 vao pd

7.....3

1) 1) – 360 2) 630

2) 20

3)  2380

4) 1689

5) 3, 7, 11 ikMvaa 11, 7, 3

6) 1) n = 16, l = 73 2) a = – –3, d = 3

3) d = 375, Sn = – 11400 4) a = 
8

3− , Sn = 
3

220

1) 2

2) 1) tn = 4n + 1 2) tn = – 4n – 3

3) 3, 2

4) 15, 2

5) 30°, 60°, 90°

6) 1) 26 vao pd 2) 25 vao pd

7) a + b, b

9) tI AMkgaiNatI EaoZI Aaho. pihlao pd Ä a = 2a

saaQaarNa frk Ä d = 2d

10) 3

11) 1) 22 pdaMcaI 2) 13 pdaMcaI
12) 10,000

14) 6r – 1

15) 123525

AaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaa – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro

sa MkINa- saMkINa- saMkINa- saMkINa- saMkINa- p`p`p`p`p`SnasaMgaSnasaMgaSnasaMgaSnasaMgaSnasaMga `` `` `hhhhh – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

g a i N atg a i N atg a i N atg a i N atg a i N at

maaQyaimak AByaasaËmamaaQyaimak AByaasaËmamaaQyaimak AByaasaËmamaaQyaimak AByaasaËmamaaQyaimak AByaasaËma

g a i N atg a i N atg a i N atg a i N atg a i N at

caacaNaI prIxaa caacaNaI prIxaa caacaNaI prIxaa caacaNaI prIxaa caacaNaI prIxaa – baIjagaiNat baIjagaiNat baIjagaiNat baIjagaiNat baIjagaiNat

ekUNa gauNa ekUNa gauNa ekUNa gauNa ekUNa gauNa ekUNa gauNa –     24 vaoL vaoL vaoL vaoL vaoL –     45 imainaTo imainaTo imainaTo imainaTo imainaTo

sa Ucanaa sa Ucanaa sa Ucanaa sa Ucanaa sa Ucanaa –

1. sava- p`SnaaMcaI ]<aro vaogaL\yaa ]<ar puistkot ilaha.

2. Aaplyaa ]<ar puistkovar KalaIla maaihtI AcaUk Bara.

naava

naaoMdNaI ËmaaMk

ivaYaya

caacaNaI prIxaaGaTk

saMpUNa- p<aa

3. caacaNaI prIxaa ]<arpi~ka AVyana koMd`acyaa ivaYayaiSaxakaMkDUna tpasaUna Gyaa. %yaaMcyaakDUna
Aaplyaalaa AByaasaabaabat yaÜgya %yaa saUcanaa idlaa jaatIla.

caacaNaI prIxa ocyaa ]<arpi~ka caacaNaI prIxa ocyaa ]<arpi~ka caacaNaI prIxa ocyaa ]<arpi~ka caacaNaI prIxa ocyaa ]<arpi~ka caacaNaI prIxa ocyaa ]<arpi~ka (N.I.O.S) ya oqa o pazva U naya ot. ya oqa o pazva U naya ot. ya oqa o pazva U naya ot. ya oqa o pazva U naya ot. ya oqa o pazva U naya ot.

1. a6 – ax5 + x4 – ax3 + 3x – a + 2 yaa bahupdIcaa (x – a) ha Avayava Aaho. ∴ a =

A) a = 1 B) a = – 1 C) a = 2 D) a = – 2

2. 2)5/3(

1
−−  yaa saM#yaocaa vyastaMk 2

A) 
2

5

3
⎟
⎠
⎞

⎜
⎝
⎛− B) 

2

3

5
⎟
⎠
⎞

⎜
⎝
⎛ −

C) 
2

3

5 −
⎟
⎠
⎞

⎜
⎝
⎛ −

D) 
2

5

3 −
⎟
⎠
⎞

⎜
⎝
⎛

3. eka AMkgaiNatI EaoZImaQaIla pihlyaa tIna pdaMcaI baorIja 15 AaiNa %yaaMcaa gauNaakar 45 Aaho. tr
saM#yaa ........... 1

A) 1, 3, 15 B) 2, 4, 9 C) 1, 5, 9 D) 0, 5, 9



i T p ai T p ai T p ai T p ai T p a

g a i N atg a i N atg a i N atg a i N atg a i N at 224

ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1ivaBaaga 1
b a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN atb a Ij a g a iN at

AMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZIAMkgaiNatI Ea oZI

4. jar y = 
1x

1x

+
−

 tr 2y –        =   1

A) B) 
1x

1x10x3
2

2

−

+−

C) 
)1x(2

3x10x3
2

2

−

++
D) 

)1x(2

3x10x3
2

2

−

+−

5.
15x11x2

25x4
2

2

++

−
 cao AitsaMixaPt $p.   1

A) 
3x

5x2

+
−

B) C) D) 

6. jar                                      tr x caI ikMmat kaZa. 2

7.  AaiNa 8  yaa saM#yaaMcyaa drmyaanatIla kÜNa%yaahI tIna Apirmaoya saM#yaa kaZa.   2

8. dÜna bahupdIMcaa masaaiva (x + 2) Aaho. %yaaMcaa lasaaiva. x4 + 2x3 – 8x – 16 Aaho. %yaapOkI ek
bahupdI x3 – 8 Aaho. tr dusarI bahupdI kaZa.   2

9.  ek saM#yaa va itcaa vyastaMk yaaMcaI baorIja 
7

50  Aaho. tr tI saM#yaa kaZa.  2

10. eka AayatacaI laaMbaI %yaacyaa ÉMdIcyaa dupTIpoxaa 5 sao. maI. nao kmaI Aaho. AayatacaI pirimatI
110 saoM.maI. Asalyaasa Aayatacao xao~fL kaZa. 2

11. eka AMkgaiNat EaoZIcao pihlao pd a dusaro pd b AaiNa SaovaTcao pd c Aaho. tr yaa EaoZIcaI baorIja

)ab(2

)a2cb()ca(

−
−++

 hI Aaho̧  ho isaw kra. 4

12. 30 gauNaaMcyaa caacaNaImaQyao Ajayalaa ijatko gauNa imaLalao̧  %yaapoxaa 10 jaast gauNa imaLalao Asato tr
yaa gauNaaMcaI na} pT %yaalaa p`xa%ya imaLalaolyaa gauNaaMcyaa vagaa-evaZI JaalaI AsalaI. tr %yaalaa
caacaNaIt iktI gauNa imaLalaoÆ 6

� � �� � �� � �� � �� � �

3

52

+
+

x

x

x

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛

−−

8

7

7

8

8

7
113
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

GaTk 2GaTk 2GaTk 2GaTk 2GaTk 2
vyaavaharIk gaiNatvyaavaharIk gaiNatvyaavaharIk gaiNatvyaavaharIk gaiNatvyaavaharIk gaiNat

]%pnnaapoxaa Kca- naohmaI kmaI kra ha ]pdoSa Aaplyaalaa maaozyaaMkDUna kolaa jaatao. yaacaaca gaiBataqa-
Asaa kI¸ ADcaNaIcyaa kaLasaazI kahI iSallak Taka. pxaI AaiNa p`aNaI Aaplyaa GarTyaat AaiNa
gauhot KaVpdaqa- saazvaUna pavasaaLyaacaI trtUd krt Asatat. yaa ]dahrNaava$na ivadyaaqyaa-Mnaa
bacatIcao mah%va AaiNa garja samajaavaUna saaMgaNyaacaa p`ya%na yaa GaTkat kolaa Aaho.

vyaavaharIk gaiNatavar jaunyaa kaLatIla BaartIya gaiNat t&aMnaI KUp kama kolao Aaho. yaaoDaoxaU

³[sapUva- 370´ yaa gaiNatt&anao ApUNaa-Mk AaiNa gauNaao<ar p`maaNa yaavar kama kolao Aaho. sama`aT

ASaaok AaiNa sama`aT caMd`gauPtacyaa kaLat ³gaiNatavar AaQaarIt´ kr AakarNaI haot haotI. Aaya-
Ba+¸ mahavaIr¸ ba`mhgauPt¸ EaIQaracaaya- yaasaar#yaa Anaok gaiNat t&anaI vyaavaharIk gaiNatavar saMSaaoQana
kolao. baxaalaI yaoqao saapDlaolyaa hstilaiKtat vyaavaharIk gaiNatavar AaQaarIt puYkL ]dahrNao
idlaI Aahot.

AaplaI bacat saurixat raKNao ho AvaGaD kama Aaho. baÐka AaiNa kahI ivai<aya saMsqaa Aaplyaa
ga`ahkaMcao pOsao saurixat zovatat AaiNa maudtInaMtr zovalaolyaa pOSaapoxaa kahI jaada r@kma ga`ahkalaa prt
dotat. yaa jaada rkmaolaaca vyaaja Asao mhNatat.yaamauLoca laaokaMnaa pOSaacaI bacat krNao va saazivaNao

yaa gaaoYTIMnaa caalanaa imaLto. yaasaazIca baÐkotIla zovaIMvar imaLNaaro vyaaja kaZNyaacyaa pQdtIcaa
AMtBaa-va AByaasaËmaat krNyaat Aalaa Aaho.

Saasana naagairkaMnaa sauivaQaa ]plabQa k$na doto. %yaasaazI naagairkaMvar kahI kr Aakarlao jaatat.
yaa kahI kraMpOkI ivaËIkr ha ek kr Aaho. yaa kracaI AaoLK yaa GaTkat k$na idlaI Aaho.

naFyaasaazIca vastU KrodI – ivaËIcao vyavahar haot Asatat. maagaNaIpoxaa purvaza jaast Jaalaa ikMvaa
kmaI djaa-cyaa vastU ivaËIsa Aalyaa tr taoTa saaosaUna vyavahar kravaa laagatao. %yaamauLo yaa GaTkat
nafa¸ taoTa AaiNa %yaaMcaI T@kovaarI yaaMcaI AaoLK k$na idlaI Aaho. AaplyaakDo purosao pOsao nasalyaamauLo
AapNaasa kahI vastU hP%yaanao Gyaavyaa laagatat mhNaUnaca hP%yaanao vastU Gaotlyaa Asata %yaavar iktI
vyaaja Vavao laagaola¸ yaasaMbaMQaIcaI AakDomaaoD kSaI kravaI yaacao &ana ivaVaqyaa-Mnaa yaa GaTkat idlao

Aaho. AapNa ]sanao Gaotlaolao ³vyaajaanao Gaotlaolao pOsaó  vaoLovar prt k$ Sakt naahI. ASaa vaoLI
]sanao pOsao doNaara %yaa pOSaacyaa Jaalaolyaa vyaajaavar vyaaja AakarNao. yaa vyaaja AakarNaIsa ‘caËvaaZ
vyaaja AakarNaI’ Asao mhNatat. %yaamauLo caËvaaZ vyaaja kaZNyaacao saU~ vaap$na AapNa vastUMcyaa
ikMmatIt haoNaarI vaaZ ikMvaa GaT kaZU Saktao.



Mukta Vidya Vani

Mukta Vidya Vani is a pioneering initiative of the National Institute of Open

Schooling (NIOS) for using Streaming Audio for educational purposes. This

application of ICT will enhance accessibility as well as quality of programme

delivery of NIOS Programmes. This is a rare accomplishment of NIOS as the first

Open and Distance Learning Institute to start a two way interaction with its

learners, using streaming audio and the internet.

Keeping in mind the fact that the transmission is done through the web, the

NIOS website (www.nios.ac.in) has a link that will take any user to the Mukta Vidya Vani. Mukta Vidya

Vani thus enables a two way communication with any audience that has access to an internet connection,

from the studio at its Headquarters in NOIDA, where NIOS has set up a state-of-art studio, which will be

used for this purpose as well as for recording educational audio programmes meant for NIOS learners,

though others can also take advantage of this facility.

Mukta Vidya Vani is a modern interactive, participatory and cost effective programme, involving an

academic perspective along with the technical responsibilities of production of audio and video

programmes, which are one of the most important components of the multi channel package offered

by the NIOS. These programmes will attempt to present the topic/ theme in a simple, interesting and

engaging manner, so that the learners get a clear understanding and insight into the subject matter.

NIOS has launched a scheme to motivate the learners to participate in the Mukta Vidya Vani by sending

their Audio CD’s  to the respective regional centre on various subjects such as-

1. Poetry / Shloka recitation

2. Story telling

3. Radio Drama

4. Music

5. Talks on various topic related to the NIOS curriculum including Painting, Vocational Subjects etc.

6. Quiz

7. Mathematics puzzles etc.

The selected CD can be webcast on Mukta Vidya Vani and the winner participant

be rewarded suitably.

Learners may visit the NIOS website and participate in live programmes from

2pm to 5pm on all week days and from 10.30am to 12.30pm on Saturdays, Sundays

and all Public Holidays. The Subject Experts in the Studio will respond to their

telephonic queries during this time. A weekly schedule of the programmes for

webcast is available on the NIOS website. The Studio telephone number are

0120-4626949 and Toll Free No. 1800-180-2543.
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

8

T@kovaarI AaiNa itcao ]pyaaojanaT@kovaarI AaiNa itcao ]pyaaojanaT@kovaarI AaiNa itcao ]pyaaojanaT@kovaarI AaiNa itcao ]pyaaojanaT@kovaarI AaiNa itcao ]pyaaojana
(Percentage and It’s Applications)

‘saola ! 60% pya-Mt saUT’ ASaa p`karcyaa jaaihratI AapNa naohmaI vat-maanap~atUna vaacatao. iTvhI var
pahtao. jaaihrat flakavar doKIla pahtao. %yaacap`maaNao vat-maanap~a%aUna¸ ‘inavaDNaUkImaQyao 70% poxaa

jaast matdana Jaalao’. baÐkaMnaI maudt zovaIcaa dr 8.5% va$na 7% kolaa. baaolatanaa ‘rmaoSalaa baaravaIcyaa
prIxaot 93% gauNa imaLalao’ Asao mhNatao.

varIla p`karcyaa ivaQaanaaMmaQyao mah%vaacaa Sabd T@ko (%) ha Aaho. [Mga`jaImaQaIla prsaoMT (Percent) ha Sabd
la^iTna BaaYaomaQaIla per centum yaa Sabdava$na Aalaa Aaho. yaacaa Aqa- SaMBaralaa ikMvaa SaMBarcyaa Baagaalaa
Asaa haotao.

 ]i_YTo  ]i_YTo  ]i_YTo  ]i_YTo  ]i_YTo :-

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla baabaIMcao &ana hao[-la.

����� T@kovaarIcaa saMbaaoQa Qyaanaat yao[-la.

����� idlaolyaa maaihtIcaI ikMvaa pirmaaNaacaI T@kovaarI kaZta yao[-la.

����� T@kovaarIvar AaQaarIt ]dahrNao saaoDivata yaotIla.

����� nafa AaiNa taoTa yaavar AaQaairt ]dahrNao saaoDivata yaotIla.

����� nagaacaI CapIla ikmaMt¸ ivaËIcaI ikMmat¸ saUT ikMvaa SaokDa saUT kaZta yao[-la.

����� sauTIvar AaQaarIt vyast ]dahrNao (inverse problems)  saaoDivata yaotIla.

����� ivaiSaYT r@kma¸ ivaiSaYT dranao̧  ivaiSaYT kaLasaazI gauMtivalyaanaMtr %yaavar imaLNaaro vyaaja AaiNa
ekUNa r@kma kaZta yao[-la.

����� sarL vyaaja AaiNa caËvaaZ vyaaja yaasaMbaMQaIcao saMbaaoQa Qyaanaat yaotIla.
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vya a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ik

g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

����� ivaiSaYT r@kma¸ ivaiSaYT dranao̧  ivaiSaYT kaLasaazI sarL vyaajaanao AaiNa tIca r@kma %yaaca dranao
%yaaca kaLasaazI¸ caËvaaZ vyaajaanao gauMtivalyaasa sarLvyaaja AaiNa caËvaaZ vyaaja yaamaQaIla frk
laxaat yao[-la.

����� caËvaaZ vyaaja kaZNyaacao saU~ vaap$na vyavaharatIla gaaoYTImaQyao inayaimatpNao ikMvaa badlalaolyaa
p`maaNaat haoNaarI vaaZ ikMvaa GaT maaojata yao[-la.

Apoixat pUva -&ana Apoixat pUva -&ana Apoixat pUva -&ana Apoixat pUva -&ana Apoixat pUva -&ana :

����� pUNaa-Mk¸ vyavaharI ApUNaa-Mk AaiNa dSaaMSa ApUNaa-Mk yaaMcyaava$na krNyaat yaoNaa–yaa baorIja¸ vajaabaakI¸
gauNaakar¸ Baagaakar yaa maUlaBaUt iËyaa

����� daona ApUNaa-MkacaI tulanaa

8.1 SatmaanaSatmaanaSatmaanaSatmaanaSatmaana

 mhNajao 4 samaana BaagaaMpOkI 3 Baaga

 mhNajao 13 samaana BaagaaMpOkI 7 Baaga

23/100 mhNajao 100 samaana BaagaaMpOkI 23 Baaga

h o Qyaanaat Gyaah o Qyaanaat Gyaah o Qyaanaat Gyaah o Qyaanaat Gyaah o Qyaanaat Gyaa

jyaa ApUNaa-Mkacaa Cod 100 Asatao, tao ApUNaa-Mk T@kovaarI daKivatao.

]da.  ha ApUNaa-Mk ‘23 T@ko’ Asaa vaacatat.

SatmaanaasaazI %  ho icanh vaaprtat.

jyaa gauNaao<aramaQyao dusara AMk 100 Asatao, %yaalaahI T@ko Asaoca mhNatat.

]da : 33:100 mhNajao ‘33T@ko’ haoya.

 AaiNa  yaa gauNaao<araMcaI tulanaa krNyaasaazI AapNa la.saa.iva. kaZUna Cod saarKa krtao ho laxaat

Gyaa.

mhNajaoca    AaiNa
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

Aata tulanaonao̧

∴  

yaaca ]dahrNaamaQyao AapNa Cod 100  k$.

ikMvaa 60 %

AaiNa ikMvaa 50 %

60% ho 50% poxaa jaast Asalyaanao

 

8.2 ApUNaa -kaMca o Satmaana ikMvaa Satmaanaaca o ApUNaa - Mkat $paMtr krNao ApUNaa -kaMca o Satmaana ikMvaa Satmaanaaca o ApUNaa - Mkat $paMtr krNao ApUNaa -kaMca o Satmaana ikMvaa Satmaanaaca o ApUNaa - Mkat $paMtr krNao ApUNaa -kaMca o Satmaana ikMvaa Satmaanaaca o ApUNaa - Mkat $paMtr krNao ApUNaa -kaMca o Satmaana ikMvaa Satmaanaaca o ApUNaa - Mkat $paMtr krNao

maagaIla Baagaat AapNa ApUNaa-Mkacao Satmaanaat $paMtr ksao krtat to paihlao. AapNa ApUNaa-Mkacaa Cod
100 yao[-la ASaa pQdtInao ApUNaa-Mkacyaa AMSa va Codalaa ekaca saM#yaonao gauNatao AaiNa ApUNaa-Mkacyaa AMSaapuZo
%  ho icanh ilaihtao.

]da :-

%75
100

1
75

100

75

25

25

4

3

4

3 =×==×=  and

%16
100

1
16

100

16

4

4

25

4

25

4 =×==×=

sa Ucanaa sa Ucanaa sa Ucanaa sa Ucanaa sa Ucanaa :-

ApUNaa-Mkacao Satmaanaat $paMtr krtanaa ApUNaa-Mkalaa 100 nao gauNaa va ApUNaa-Mkalaa saaopo $p Va AaiNa
Aalaolyaa ]<arapuZo % ho icanh ilaha.

%16%100
25

4

25

4 =×=
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vya a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ik

g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

yaa]laT krtanaa¸

Satmaanaacao ApUNaa-Mkat $paMtr krtanaa % ho icanh kaZUna Taka AaiNa AakDyaalaa nao gauNaa ³ikMvaa

AakDyaalaa 100 nao Baagaa´ AaiNa saaopo $p Va.

]da.:

100

3
%3,

100

17

100

1
17%17,

100

47

100

1
47%47 ==×==×=

100
%,

10

21

100

210
%210,

20

9

100

45

100

1
45%45

x
x =====×=

8.3  dSaaMSa ApUNaa - Mkaca o Satmaana ikMvaa Satmaanaaca o dSaa MSa ApUNaa - Mkat $paMtr krNaodSaa MSa ApUNaa - Mkaca o Satmaana ikMvaa Satmaanaaca o dSaa MSa ApUNaa - Mkat $paMtr krNaodSaa MSa ApUNaa - Mkaca o Satmaana ikMvaa Satmaanaaca o dSaa MSa ApUNaa - Mkat $paMtr krNaodSaa MSa ApUNaa - Mkaca o Satmaana ikMvaa Satmaanaaca o dSaa MSa ApUNaa - Mkat $paMtr krNaodSaa MSa ApUNaa - Mkaca o Satmaana ikMvaa Satmaanaaca o dSaa MSa ApUNaa - Mkat $paMtr krNao

puZIla ]dahrNao laxaat Gyaa

%35
100

1
35

100

35
35.0 =×==

%470
100

1
470

100

470

10

47
7.4 =×===

%9.45
100

1

10

459

1000

459
459.0 =×==

%63.0
100

1

100

63

10000

63
0063.0 =×==

ASaa t–honao dSaaMSa ApUNaa-Mkacao Satmaanaat $paMtr krtaMnaa dSaaMSa icanh daona Garo ]javaIkDo sarkvaavao
AaiNa saMM#yaopuZo %  ho icanh ilaha.

yaa]laT

Satmaanaacao dSaaMSa ApUNaa-Mkat $paMtr krtanaa % ho icanh kaZUna Taka AaiNa dSaaMSa icanh daona Garo
DavaIkDo sarkvaa.

]da :-

43% = 0.43 75% = 0.75 12% = 0.12

9% = 0.09 115% = 1.15 327% = 3.27

0.75% = 0.0075 4.5% = 0.045 0.2% = 0.002
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ivaBaaga 2ivaBaaga 2ivaBaaga 2ivaBaaga 2ivaBaaga 2
vya a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ik

g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

yaa pQdtIcaI AaNaKI kahI ]dahrNao pahU .

]da.]da.]da.]da.]da.8.1 Svaotalaa caacaNaImaQyao Svaotalaa caacaNaImaQyao Svaotalaa caacaNaImaQyao Svaotalaa caacaNaImaQyao Svaotalaa caacaNaImaQyao 25 pOkI pOkI pOkI pOkI pOkI 18 gauNa imaLalao tr itlaa iktI T@ko gauNa imaLalaoÆgauNa imaLalao tr itlaa iktI T@ko gauNa imaLalaoÆgauNa imaLalao tr itlaa iktI T@ko gauNa imaLalaoÆgauNa imaLalao tr itlaa iktI T@ko gauNa imaLalaoÆgauNa imaLalao tr itlaa iktI T@ko gauNa imaLalaoÆ

]kla :]kla :]kla :]kla :]kla : ekUNa gauNa =  25

imaLalaolao gauNa = 18

imaLalaolao gauNa ApUNaa-Mkat = 

imaLalaolao gauNa Satmaanaat = 
25

18
 × 

100

72

4

4 = = 72%

dusa–yaa pQdtInao̧

imaLalaolao gauNa Satmaanaat = 
25

18
 × 100% = 72%

]da : ]da : ]da : ]da : ]da : 8.2 – dukanaamaQya o Asala olyaa ba uTa Mp OkI dukanaamaQya o Asala olyaa ba uTa Mp OkI dukanaamaQya o Asala olyaa ba uTa Mp OkI dukanaamaQya o Asala olyaa ba uTa Mp OkI dukanaamaQya o Asala olyaa ba uTa Mp OkI ¼ ba UT savalatIcyaa drana o ivaËIsa zovala o ba UT savalatIcyaa drana o ivaËIsa zovala o ba UT savalatIcyaa drana o ivaËIsa zovala o ba UT savalatIcyaa drana o ivaËIsa zovala o ba UT savalatIcyaa drana o ivaËIsa zovala o
Aahot. tr na ohmaIcyaa drana o ivaËIsa Asala olyaa ba uTa McaI T@kovaarI kaZa.Aahot. tr na ohmaIcyaa drana o ivaËIsa Asala olyaa ba uTa McaI T@kovaarI kaZa.Aahot. tr na ohmaIcyaa drana o ivaËIsa Asala olyaa ba uTa McaI T@kovaarI kaZa.Aahot. tr na ohmaIcyaa drana o ivaËIsa Asala olyaa ba uTa McaI T@kovaarI kaZa.Aahot. tr na ohmaIcyaa drana o ivaËIsa Asala olyaa ba uTa McaI T@kovaarI kaZa.

]kla :]kla :]kla :]kla :]kla : ekUNa bauTaMpOkI savalatIcyaa dranao ivaËI haoNaaro bauT   (ApUNaa-Mkat)

∴ naohmaIcyaa dranao ivaËI AsaNaaro baUT ³ApUNaa-Mkat´ = 
4

3

4

1
1 =−

= %75
100

75

25

25

4

3 ==×   ikMvaa %75%100
4

3 =×

]da: ]da: ]da: ]da: ]da: 8.3 – vagaa -tIla vagaa -tIla vagaa -tIla vagaa -tIla vagaa -tIla 40 ivaVaqyaa - MpOkI  ivaVaqyaa - MpOkI  ivaVaqyaa - MpOkI  ivaVaqyaa - MpOkI  ivaVaqyaa - MpOkI 32 ivaVaqaI - sahlaIlaa ga ola o. tr sahlaIlaa ga ola olyaaivaVaqaI - sahlaIlaa ga ola o. tr sahlaIlaa ga ola olyaaivaVaqaI - sahlaIlaa ga ola o. tr sahlaIlaa ga ola olyaaivaVaqaI - sahlaIlaa ga ola o. tr sahlaIlaa ga ola olyaaivaVaqaI - sahlaIlaa ga ola o. tr sahlaIlaa ga ola olyaa
ivaVaqyaa - McaI T@kovaarI kaZa.ivaVaqyaa - McaI T@kovaarI kaZa.ivaVaqyaa - McaI T@kovaarI kaZa.ivaVaqyaa - McaI T@kovaarI kaZa.ivaVaqyaa - McaI T@kovaarI kaZa.

]kla :]kla :]kla :]kla :]kla : vagaa-tIka ekUNa ivaVaqaI- = 40

sahlaIlaa gaolaolao ivaVaqaI- = 32

∴ sahlaIlaa gaolaolyaa ivaVaqyaa-McaI T@kovaarI

= %80%100
40

32 =×
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ivaBaaga 2ivaBaaga 2ivaBaaga 2ivaBaaga 2ivaBaaga 2
vya a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ik

g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da : ]da : ]da : ]da : ]da : 8.4 : ARITHMETIC yaa SabdaMmaQaIla yaa SabdaMmaQaIla yaa SabdaMmaQaIla yaa SabdaMmaQaIla yaa SabdaMmaQaIla I yaa AxaracaI T@kovaarI kaZayaa AxaracaI T@kovaarI kaZayaa AxaracaI T@kovaarI kaZayaa AxaracaI T@kovaarI kaZayaa AxaracaI T@kovaarI kaZa

]<ar :]<ar :]<ar :]<ar :]<ar : SabdamaQaIla ekUNa Axaro = 10

SabdamaQaIla ekUNa I Axaro = 2

∴ I AxaracI T@kovaarI = %20%100
10

2 =×

]da : ]da : ]da : ]da : ]da : 8.5 : A^isaD AaiNa paNaI yaa Mcyaa A^isaD AaiNa paNaI yaa Mcyaa A^isaD AaiNa paNaI yaa Mcyaa A^isaD AaiNa paNaI yaa Mcyaa A^isaD AaiNa paNaI yaa Mcyaa 80 ilaTr imaEaNaat ilaTr imaEaNaat ilaTr imaEaNaat ilaTr imaEaNaat ilaTr imaEaNaat 20 ilaTr A^isaD Aaho. trilaTr A^isaD Aaho. trilaTr A^isaD Aaho. trilaTr A^isaD Aaho. trilaTr A^isaD Aaho. tr
imaEaNaat iktI T@ko paNaI Aaho to kaZa.imaEaNaat iktI T@ko paNaI Aaho to kaZa.imaEaNaat iktI T@ko paNaI Aaho to kaZa.imaEaNaat iktI T@ko paNaI Aaho to kaZa.imaEaNaat iktI T@ko paNaI Aaho to kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : imaEaNaacao ekUNa Aakarmaana = 80 ilaTsa-

A^isaDcao ekUNa Aakarmaana = 20 ilaTsa-

∴  paNyaacao ekUNa Aakarmaana = 80-20 = 60 ilaTsa-

∴  imaEaNaatIla paNyaacaI T@kovaarI = %75%100
80

60 =×

 AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa :

1. KalaIla ApUNaa-Mkacao T@kovaarIt $paMtr kra.

(a) 
25

12
(b) 

20

9
(c) 

12

5
(d) 

15

6
(e) 

625

125

(f) 
10

3
(g) 

300

108
(h) 

150

189
(i) 

25

72
(j) 

1250

1231

2. KalaIla Satmaanaacao ApUNaa-Mkat $paMtr kra.

(a) 53%          (b) 85%            (c) 16           (d) 3.425%   (e) 6.25%

(f) 70%          (g) 15           (h) 0.0025%      (i) 47.35%    (j) 0.525%

3. KalaIla dSaaMSa ApUNaa-Mkacao Satmaanaat $paMtr kra.
(a) 0.97          (b) 0.735            (c) 0.03            (d) 2.07         (e) 0.8

(f) 1.75          (g) 0.0250          (h) 3.275          (i) 0.152        (j) 3.0015

 4.  KalaIla T@kovaarIcao dSaaMSa ApUNaa-Mkat $paMtr kra.

(a) 72%          (b) 41%            (c) 4                (d) 125 %       (e) 9 %

(f) 410%         (g) 350%           (h) 102.5%          (i) 0.025%      (j) 10.25%
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ivaBaaga 2ivaBaaga 2ivaBaaga 2ivaBaaga 2ivaBaaga 2
vya a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ik

g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

 5. gau$p`Itnao prIxaot ivacaarlaolyaa AQyaa- p`SnaaMcaI ]<aro baraobar idlaI. tr itnao iktI T@ko
p`SnaaMcaI ]<aro baraobar idlaI Æ

6. eka caacaNaImaQyao p`Krlaa 20 pOkI 18 gauNa imaLalao tr %yaalaa iktI T@ko gauNa imaLalao Æ

7. hrISalaa maaisak 14,400 vaotna imaLto yaapOkI tao 900 caI bacat krtao. tr tao iktI
T@ko bacat krtao Æ

8. inavaDNaukImaQyao eka ]maodvaaralaa 47,500 mato pDlaI. tao inavaDNaukIt 5000 mataMnaI praBaUt
Jaalaa. jar daonaca ]maodvaar ]Ba AsatIla AaiNa ekhI mat baad Jaalao nasaola¸ tr ivajayaI
]maodvaarasa iktI T@ko mato pDlaI¸ to kaZa.

9. PERCENTAGE  yaa SabdatIla  E yaa AxaracaI T@kovaarI kaZa.

10.  40 ivaVaqyaa-cyaa vagaa-t 10 ivaVaqyaa-Mnaa p`qama EaoNaI 15 ivaVaqyaa-Mnaa ivdtIya EaoNaI va 13  ivaVaqyaa-
Mnaa tRtIya EaoNaI imaLalaI tr iktI T@ko ivaVaqaI- Anau,<aINa- Jaalao to kaZa.

8.4 idla olyaa pirmaaNaaca o ikMvaa sa M#ya oca o Satmaana kaZNa oidla olyaa pirmaaNaaca o ikMvaa sa M#ya oca o Satmaana kaZNa oidla olyaa pirmaaNaaca o ikMvaa sa M#ya oca o Satmaana kaZNa oidla olyaa pirmaaNaaca o ikMvaa sa M#ya oca o Satmaana kaZNa oidla olyaa pirmaaNaaca o ikMvaa sa M#ya oca o Satmaana kaZNa o

Satmaana idlao Asata p`qama Satmaanaacao vyavaharI ApUNaa-Mk ikMvaa dSaaMSa ApUNaa-Mkat $paMtr k$na doNaa–yaa
ApUNaa-Mkasa idlaolyaa saM#yaonao gauNaavao.

90 cao 25% = 
100

25
 × 90 = 22.50

ikMvaa 90 cao 25% = 0.25 × 90 = 22.50

  120 cao 60% = 0.60 ×   120 = Rs. 72.00

80 iklaaocao 120% = 1.20 X 80  iklaao = 96 iklaao

Aata raojacyaa vyavaharatIla kahI ]dahrNao pahU.

]da: ]da: ]da: ]da: ]da: 8.6 : prIxaot inatulaa prIxa ot inatulaa prIxa ot inatulaa prIxa ot inatulaa prIxa ot inatulaa 62 % ga uNa imaLalao. prIxaa ekuNa ga uNa imaLalao. prIxaa ekuNa ga uNa imaLalao. prIxaa ekuNa ga uNa imaLalao. prIxaa ekuNa ga uNa imaLalao. prIxaa ekuNa 600 ga uNaa McaI Asaola¸ trgauNaa McaI Asaola¸ trgauNaa McaI Asaola¸ trgauNaa McaI Asaola¸ trgauNaa McaI Asaola¸ tr
inatUlaa imaLala ola o ga uNa kaZainatUlaa imaLala ola o ga uNa kaZainatUlaa imaLala ola o ga uNa kaZainatUlaa imaLala ola o ga uNa kaZainatUlaa imaLala ola o ga uNa kaZa

]<ar :]<ar :]<ar :]<ar :]<ar : Aaplyaalaa 600 cao 62% kaZavayaacao Aahot.

∴ 600 cao 62% = 0.62 X 600 = 372 gauNa

∴ inatUlaa 372 gauNa imaLalao.

]da: ]da: ]da: ]da: ]da: 8.7 : naroSalaa drmaha naroSalaa drmaha naroSalaa drmaha naroSalaa drmaha naroSalaa drmaha 30,800 imaLtat. %yaapOkI tao imaLtat. %yaapOkI tao imaLtat. %yaapOkI tao imaLtat. %yaapOkI tao imaLtat. %yaapOkI tao 50% r@kma GarKcaa-saazI¸r@kma GarKcaa-saazI¸r@kma GarKcaa-saazI¸r@kma GarKcaa-saazI¸r@kma GarKcaa-saazI¸
15% r@kma va Oyai@tk Kcaa -saazI va r@kma va Oyai@tk Kcaa -saazI va r@kma va Oyai@tk Kcaa -saazI va r@kma va Oyai@tk Kcaa -saazI va r@kma va Oyai@tk Kcaa -saazI va 20% r@kma ma ulaa MvarIlaKcaa -saazI vaaprtao. tr taor@kma ma ulaa MvarIlaKcaa -saazI vaaprtao. tr taor@kma ma ulaa MvarIlaKcaa -saazI vaaprtao. tr taor@kma ma ulaa MvarIlaKcaa -saazI vaaprtao. tr taor@kma ma ulaa MvarIlaKcaa -saazI vaaprtao. tr tao
drmaha iktI bacat krtao¸ to kaZa.drmaha iktI bacat krtao¸ to kaZa.drmaha iktI bacat krtao¸ to kaZa.drmaha iktI bacat krtao¸ to kaZa.drmaha iktI bacat krtao¸ to kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : GarKca- = 50%
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

vaOyai@tk Kca- = 15%

maulaaMvarIla Kca- = 20%

ekUNa Kca- = (50+15+20)% = 85%

∴ bacat = (100-85)%   = 15%

∴ 30,800 cao 15%   = ∴ (0.15 X 30,800)

  = ∴ 4,620 

]da: ]da: ]da: ]da: ]da: 8:8 -      144  ho  ho  ho  ho  ho 360 cao iktI T@ko Aahot Æ cao iktI T@ko Aahot Æ cao iktI T@ko Aahot Æ cao iktI T@ko Aahot Æ cao iktI T@ko Aahot Æ

]<ar :]<ar :]<ar :]<ar :]<ar : samajaa  360 cao x % = 144 Aahot.

 144360
100

=×∴ x

ikMvaa %40100
360

144 =×=x

dusa–yaa rItInao̧

360 cao 144  mhNajao 
360

144
 ha ApUNaa-Mk  haoya.

∴ T@kovaarI = %40%100
360

144 =×

]da: 8.9 : jar jar jar jar jar 120 hI saM#yaa hI saM#yaa hI saM#yaa hI saM#yaa hI saM#yaa 96 kolaI tr tI saM#yaa iktI T@ko kmaI kolaI ÆkolaI tr tI saM#yaa iktI T@ko kmaI kolaI ÆkolaI tr tI saM#yaa iktI T@ko kmaI kolaI ÆkolaI tr tI saM#yaa iktI T@ko kmaI kolaI ÆkolaI tr tI saM#yaa iktI T@ko kmaI kolaI Æ

]<ar :]<ar :]<ar :]<ar :]<ar : ekUNa kpat = 120 – 96 = 24

∴ kpatIcaI T@kovaarI = %20%100
120

24 =×

]da: ]da: ]da: ]da: ]da: 8.10 : eka vastUcaI ikMmat eka vastUcaI ikMmat eka vastUcaI ikMmat eka vastUcaI ikMmat eka vastUcaI ikMmat 450 haotI. tI haotI. tI haotI. tI haotI. tI haotI. tI 495 kolaI. tr %yaa vastUcyaa ikMmatImaQyaokolaI. tr %yaa vastUcyaa ikMmatImaQyaokolaI. tr %yaa vastUcyaa ikMmatImaQyaokolaI. tr %yaa vastUcyaa ikMmatImaQyaokolaI. tr %yaa vastUcyaa ikMmatImaQyao
iktI T@ko vaaZ JaalaI to kaZa.iktI T@ko vaaZ JaalaI to kaZa.iktI T@ko vaaZ JaalaI to kaZa.iktI T@ko vaaZ JaalaI to kaZa.iktI T@ko vaaZ JaalaI to kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : ikMmatIt JaalaolaI vaaZ = (495 – 450)

= 45

vaaZIcaI T@kovaarI =  %10100
450

45 =×
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vya a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ikvy a a v ah ar Ik

g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

]da : ]da : ]da : ]da : ]da : 8.11 : eka SaaLot eka SaaLot eka SaaLot eka SaaLot eka SaaLot 60% maulaI Aahot. maulaIMcaI saM#yaa maulaI Aahot. maulaIMcaI saM#yaa maulaI Aahot. maulaIMcaI saM#yaa maulaI Aahot. maulaIMcaI saM#yaa maulaI Aahot. maulaIMcaI saM#yaa 690 Asalyaasa SaaLotIla ekUNaAsalyaasa SaaLotIla ekUNaAsalyaasa SaaLotIla ekUNaAsalyaasa SaaLotIla ekUNaAsalyaasa SaaLotIla ekUNa

ivaVaqaI - sa M#yaa kaZa. SaaLot AsaNaaivaVaqaI - sa M#yaa kaZa. SaaLot AsaNaaivaVaqaI - sa M#yaa kaZa. SaaLot AsaNaaivaVaqaI - sa M#yaa kaZa. SaaLot AsaNaaivaVaqaI - sa M#yaa kaZa. SaaLot AsaNaa––––– yaa ma ulaa McaI sa M#yaa kaZa.yaa ma ulaa McaI sa M#yaa kaZa.yaa ma ulaa McaI sa M#yaa kaZa.yaa ma ulaa McaI sa M#yaa kaZa.yaa ma ulaa McaI sa M#yaa kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : SaaLoocaI ekUNa ivaVaqaI- saM#yaa x Aaho Asao maanaU.

x cao 60% = 690

1150
60

100690
or    690

100

60 =×==×∴ xx

∴ SaaLocaI ekUNa ivaVaqaI-saM#yaa  = 1150

∴ SaaLotIla maulaaMcaI saM#yaa = 1150 – 690 = 460

]da : ]da : ]da : ]da : ]da : 8.12 : A caoo ]%pnna caoo ]%pnna caoo ]%pnna caoo ]%pnna caoo ]%pnna B  cyaa ]%pnnaapoxaa  cyaa ]%pnnaapoxaa  cyaa ]%pnnaapoxaa  cyaa ]%pnnaapoxaa  cyaa ]%pnnaapoxaa 25% naI jaast Aaho. naI jaast Aaho. naI jaast Aaho. naI jaast Aaho. naI jaast Aaho. B cao ]%pnna cao ]%pnna cao ]%pnna cao ]%pnna cao ]%pnna C  cyaa cyaa cyaa cyaa cyaa
]%pnnaapoxaa ]%pnnaapoxaa ]%pnnaapoxaa ]%pnnaapoxaa ]%pnnaapoxaa 8 % naI jaast Aaho. naI jaast Aaho. naI jaast Aaho. naI jaast Aaho. naI jaast Aaho. A cao ]%pnna ca o ]%pnna ca o ]%pnna ca o ]%pnna ca o ]%pnna 20,250 Asalyaasa Asalyaasa Asalyaasa Asalyaasa Asalyaasa C ca oca oca oca oca o
]%pnna kaZa.]%pnna kaZa.]%pnna kaZa.]%pnna kaZa.]%pnna kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : C  cao ]%pnna  x Aaho Asao maanaU.

∴ B  cao ]%pnna = cao x + 8%

= x
x

x ×=+
100

108

100

8

∴ A cao ]%pnna =  
100

108
  of  25%

100

108 xx +

= 
100

125

100

108 ×x

20250
100

125

100

108 =××∴ x

ikMvaa 15000
125

100

108

100
20250 =××=x

∴ C cao ]%pnna = 15,000

]da: ]da: ]da: ]da: ]da: 8. 13 :  cahacyaa Baavaat  cahacyaa Baavaat  cahacyaa Baavaat  cahacyaa Baavaat  cahacyaa Baavaat 10% kpat kolyaamauLo eka vyaapakpat kolyaamauLo eka vyaapakpat kolyaamauLo eka vyaapakpat kolyaamauLo eka vyaapakpat kolyaamauLo eka vyaapa–––––yaalaa yaalaa yaalaa yaalaa yaalaa 22,500 maQyao maQyao maQyao maQyao maQyao 25

iklaa o jaast caha imaLta o. tr kpatIna Mtrcaa cahacaa iklaa ocaa dr kaZa.iklaa o jaast caha imaLta o. tr kpatIna Mtrcaa cahacaa iklaa ocaa dr kaZa.iklaa o jaast caha imaLta o. tr kpatIna Mtrcaa cahacaa iklaa ocaa dr kaZa.iklaa o jaast caha imaLta o. tr kpatIna Mtrcaa cahacaa iklaa ocaa dr kaZa.iklaa o jaast caha imaLta o. tr kpatIna Mtrcaa cahacaa iklaa ocaa dr kaZa.
tsa oca cahacaa  kpatIpUvaI -caa dr kaZa.tsa oca cahacaa  kpatIpUvaI -caa dr kaZa.tsa oca cahacaa  kpatIpUvaI -caa dr kaZa.tsa oca cahacaa  kpatIpUvaI -caa dr kaZa.tsa oca cahacaa  kpatIpUvaI -caa dr kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : 22,500 caa 10% = =× 22500
100

10
 2250

∴ 25 Kg cahacaI kpatInaMtrcaI ikMmat =  2250

 cao
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

∴ kpatInaMtrcaI cahacaI ikMmat dr iklaaocaI ikMmat  =  
25

2250

     = 90

∴ kpatInaMtrcyaa cahacaa iklaaocaa dr = 90

kpat 10% Aaho.

∴ cahacaa kpatIpUvaI-caa dr = 100

]da: ]da: ]da: ]da: ]da: 8.14 : eka ivaVaqyaa -laa eka ivaYayaat eka ivaVaqyaa -laa eka ivaYayaat eka ivaVaqyaa -laa eka ivaYayaat eka ivaVaqyaa -laa eka ivaYayaat eka ivaVaqyaa -laa eka ivaYayaat 45% AaiNa dusaAaiNa dusaAaiNa dusaAaiNa dusaAaiNa dusa––––– yaa ivaYayaat yaa ivaYayaat yaa ivaYayaat yaa ivaYayaat yaa ivaYayaat 70% ga uNaga uNaga uNaga uNaga uNa

imaLala o tr ekUNa T@kovaarI imaLala o tr ekUNa T@kovaarI imaLala o tr ekUNa T@kovaarI imaLala o tr ekUNa T@kovaarI imaLala o tr ekUNa T@kovaarI 60  haoNyaasaazI %yaalaa itsa haoNyaasaazI %yaalaa itsa haoNyaasaazI %yaalaa itsa haoNyaasaazI %yaalaa itsa haoNyaasaazI %yaalaa itsa––––– yaa ivaYayaat iktIyaa ivaYayaat iktIyaa ivaYayaat iktIyaa ivaYayaat iktIyaa ivaYayaat iktI
ga uNa imaLala o paihja otÆga uNa imaLala o paihja otÆga uNa imaLala o paihja otÆga uNa imaLala o paihja otÆga uNa imaLala o paihja otÆ

]<ar :]<ar :]<ar :]<ar :]<ar : p`%yaok ivaYaya 100  gauNaaMcaa Aaho Asao maanaU

∴ pihlyaa ivaYayaatIla gauNa 100 pOkI 45% = 45

dusa–yaa ivaYayaatIla gauNa 100 pOkI 70% = 70

itnhI ivaYayaatIla ekUNa gauNa 300 pOkI 60%

         = 180300
100

60 =×

∴ itsa–yaa ivaYayaatIla gauNa = 180 – (45+70)

          = 180 – 115

          = 65

]da: ]da: ]da: ]da: ]da: 8.15 : 15% vaaZImauLo ek r@kma vaaZImauLo ek r@kma vaaZImauLo ek r@kma vaaZImauLo ek r@kma vaaZImauLo ek r@kma  19, 320  haoto. tr tI r@kma iktI Æ haoto. tr tI r@kma iktI Æ haoto. tr tI r@kma iktI Æ haoto. tr tI r@kma iktI Æ haoto. tr tI r@kma iktI Æ

]<ar :]<ar :]<ar :]<ar :]<ar : hI r@kma   x Aaho Asao maanaU

∴ x + 15% of x = 19320

19320
100

115
or19320

100

15 ==+ x
    

x
x

16800
115

10019320 =×=∴ x

∴ tI r@kma =  16,800
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana
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 AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa 8:2

1. ikMmat kaZa – (i) 1250 cao 16% (ii) 1200 cao 47%

2. eka kuTUMbaacao maaisak AMdajap~k  7500 cao Aaho. %yaapOkI 35% Kca- Annapdaqaa-Mvar haotao.
tr Annapdaqaa-Mvar iktI r@kma Kca- haoto Æ

3. eka baagaomaQyao 500 vaRxa Aahot. %yaapOkI 35%  vaRxa 20% JauDpo 25% AaOYaQaI vanasptI AaiNa
]rlaolyaa vaolaI Aahot. tr p`%yaok p`karcyaa vanasptIMcaI saM#yaa kaZa.

4. 60 cao 45 maQyao $paMtr kolao. tr iktI T@ko GaT JaalaI Æ

5. 80  cao 125 $paMtr kolao̧  tr iktI T@ko vaaZ JaalaI Æ

6. prIxaot ]<aINa- haoNyaasaazI 40% gauNa AavaSyak Aahot. rmaNalaa 178 gauNa pDlao. prIxaa
]<aINa- haoNyaasaazI %yaalaa 22 gauNa kmaI pDlao tr ekUNa prIxaa iktI gauNaaMcaI haotI Æ

7. malaa SaaLot jaaNyaasaazI 45 imainaTo laagatat. %yaapOkI 80% vaoL maI basamaQyao Asatao. tr
basamaQaIla p`vaasaacaa vaoL iktI Asaola Æ

8. eka inavaDNaukImaQyao 25% matdaraMnaI matdana kolao naahI. ]Bao Asalaolyaa daona ]maodvaaraMpOkI
ekalaa 40% mato pDlaI va tao 900 mataMnaI praBaUt Jaalaa tr ekUNa matdaraMcaI saM#yaa iktI haotI
to kaZa.

9. saaKrocyaa ikMmatIt 25% vaaZ JaalyaamauLo  225 laa pihlyaapoxaa 1.5 ik.ga`̂. saaKr kmaI
imaLto tr dr iklaao saaKrocaa maUL Baava va vaaZlaolaa Baava kaZa Æ

10. ek saM#yaa 20% nao vaaZivalaI AaiNa naMtr 20% nao kmaI kolaI tr Aalaolyaa ]<arat iktI T@ko
vaaZ ikMvaa GaT JaalaI Æ

11. pihlyaa prIxaot A laa 12 AaiNa B laa 10  gauNa imaLalao. dusa–yaa prIxaot A laa 14 tr B laa
12  gauNa imaLalao. tr kaoNa%yaa ivaVaqyaa-McaI gauNaat jaast p`gatI JaalaI Æ

12. eka spQaa- prIxaolaa ekUNa 30,000  ivaVaqaI- basalao. %yaapOkI 40% maulaI ]rlaolao maulagao haoto.
yaapOkI 10% maulagao AaiNa 12 % maulaI baxaIsapa~ zrlyaa. tr ekUNa baxaIsapa~ ivaVaqyaa-McaI
T@kovaarI kaZa.

13. sauinalacao ]%pnna SaOlaoSacyaa ]%pnnaapoxaa 10% jaast Aaho. SaOlaoSacao ]%pnna svaamaIcyaa ]%pnnaapoxaa
20% jaast Aaho. svaamaIlaa sauinalapoxaa  3200 kmaI imaLtat. tr p`%yaokacao ]%pnna kaZa.

8.5 T@kovaarIca o ]pyaa ojanaT@kovaarIca o ]pyaa ojanaT@kovaarIca o ]pyaa ojanaT@kovaarIca o ]pyaa ojanaT@kovaarIca o ]pyaa ojana

raojacyaa vyavaharat Anaok izkaNaI AapNa T@kovaarIcaI saMklpnaa vaaprtao. ]da. nafa taoTa¸ saUT¸
sarLvyaaja¸ caËvaaZ vyaaja¸ vaaZIcaa ikMvaa GaTIcaa dr¸ ASaasaar#yaa ]pyaaojanaaMcaI AapNa cacaa- krNaar
Aahaot.
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

8.5.1 nafa nafa nafa nafa nafa ––––– taoTa taoTa taoTa taoTa taoTa

nafa – taoTa saMdBaa-tIla vyaa#yaa AaiNa saU~o yaaMcaI AapNa ]jaLNaI k$.

� KrodI ikMmat KrodI ikMmat KrodI ikMmat KrodI ikMmat KrodI ikMmat (Cost Price C.P) - jyaa ikMmatIlaa vastU KrodI krtat. %yaa ikMmatIlaa vastUcaI
KrodI ikMmat Asao mhNatat.

� ivaËI ikMmat ivaËI ikMmat ivaËI ikMmat ivaËI ikMmat ivaËI ikMmat (Selling Price S.P) - jyaa ikMmatIlaa vastU ivaktat %yaa ikMmatIlaa vastUcaI
ivaËI ikMmat Asao mhNatat.

� nafa nafa nafa nafa nafa – ivaËI ikMmat    KrodI ikMmat Asao Asalyaasa nafa haotao.

nafa Ä ivaËI ikMmat – KrodI ikMmat

� taoTa taoTa taoTa taoTa taoTa –––––     KrodI ikMmat   ivaËI ikMmat Asao Asalyaasa taoTa haotao.

taoTa Ä KrodI ikMmat – ivaËI ikMmat

� saU~o saU~o saU~o saU~o saU~o –––––          naFyaacaI T@kovaarI Ä

taoTyaacaI T@kovaarI Ä

  = ³KrodI ikMmat ´ X ³100 - SaokDa taoTa´

   100

     ivaËI ikMmat X 100

     (100 + SaokDa nafa)

        ivaËI ikMmat X 100

        (100 - SaokDa taoTa)

TIp : TIp : TIp : TIp : TIp : SaokDa nafa ikMvaa SaokDa taoTa naohmaI KrodI ikMmatIvarca kaZlaa jaatao.

ivaËI ikMmat Ä
³KrodI ikMmat ́  X ³100 + SaokDa nafa´

100

 KrodI ikMmat =

=

)  taoTa

KrodI ikMmat( X 100

%

)  nafa

KrodI ikMmat( X 100

%
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varIla saU~aMcaa vaapr k$na nafa– taoTyaacyaa saMdBaa-t kahI ]dahrNao AapNa pahU yaa.

]da : ]da : ]da : ]da : ]da : 8.16 : eka dukanadaranao eka dukanadaranao eka dukanadaranao eka dukanadaranao eka dukanadaranao  360 KrodI ikMmat AsalaolaI vastU KrodI ikMmat AsalaolaI vastU KrodI ikMmat AsalaolaI vastU KrodI ikMmat AsalaolaI vastU KrodI ikMmat AsalaolaI vastU  270 laa ivaklaI. trlaa ivaklaI. trlaa ivaklaI. trlaa ivaklaI. trlaa ivaklaI. tr
%yaalaa Sa okDa iktI nafa ikMvaa taoTa Jaalaa Æ%yaalaa Sa okDa iktI nafa ikMvaa taoTa Jaalaa Æ%yaalaa Sa okDa iktI nafa ikMvaa taoTa Jaalaa Æ%yaalaa Sa okDa iktI nafa ikMvaa taoTa Jaalaa Æ%yaalaa Sa okDa iktI nafa ikMvaa taoTa Jaalaa Æ

]kla :]kla :]kla :]kla :]kla : KrodI ikMmat =  360, ivaËI ikMmat =  270

KrodI ikMmat Å ivaËI ikMmat

∴ dukanadaralaa taoTa Jaalaa.

∴ taoTa Ä K.ikM.>  iva.ikM

Ä 360     -    270

Ä  90

SaokDa taoTa Ä 
%

⎟
⎠
⎞

⎜
⎝
⎛ ×100  

K.ikM.

taoTa

= ⎟
⎠
⎞

⎜
⎝
⎛ ×100

360

90
  

=   25%

]da : ]da : ]da : ]da : ]da : 8.17 : sauQaanao sauQaanao sauQaanao sauQaanao sauQaanao 4,52,000 laa Gar Gaotlao. %yaa Garacyaa du$stIsaazI itnao laa Gar Gaotlao. %yaa Garacyaa du$stIsaazI itnao laa Gar Gaotlao. %yaa Garacyaa du$stIsaazI itnao laa Gar Gaotlao. %yaa Garacyaa du$stIsaazI itnao laa Gar Gaotlao. %yaa Garacyaa du$stIsaazI itnao 28,000
Kca- kolao. itnao to Gar Kca- kolao. itnao to Gar Kca- kolao. itnao to Gar Kca- kolao. itnao to Gar Kca- kolao. itnao to Gar 4,92,000 laa ivaklao. tr itlaa SaokDa iktI nafalaa ivaklao. tr itlaa SaokDa iktI nafalaa ivaklao. tr itlaa SaokDa iktI nafalaa ivaklao. tr itlaa SaokDa iktI nafalaa ivaklao. tr itlaa SaokDa iktI nafa
ikMvaa taoTa Jaalaa ÆikMvaa taoTa Jaalaa ÆikMvaa taoTa Jaalaa ÆikMvaa taoTa Jaalaa ÆikMvaa taoTa Jaalaa Æ

]kla :]kla :]kla :]kla :]kla : K. ikM. Ä K.ik.+ du$stIcaa Kca-

=  4,52,000 +  28,000

=  48,00,000

iva.ikM. Ä  4, 92,000

iva.ikM. Å  K.ikM.

∴ nafa Ä  iva.ikM. – K. ikM.

= 4,92,000 – 4,80,000

=  12,000

⎟
⎠
⎞

⎜
⎝
⎛ ×100  

K.ikM.

nafa
  nafaSaokDa = 

 K.ikM.Ä %5.2%
2

5

480000

10012000 ==×
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da: ]da: ]da: ]da: ]da: 8.18 : ek pustk ek pustk ek pustk ek pustk ek pustk  258 laa ivaklyaanao p`kaSakalaa laa ivaklyaanao p`kaSakalaa laa ivaklyaanao p`kaSakalaa laa ivaklyaanao p`kaSakalaa laa ivaklyaanao p`kaSakalaa 20% nafa haotao. tr nafa haotao. tr nafa haotao. tr nafa haotao. tr nafa haotao. tr 30%
nafa ha oNyaasaazI %yaana o pustkacaI ikMmat iktI zovaavaI Ænafa ha oNyaasaazI %yaana o pustkacaI ikMmat iktI zovaavaI Ænafa ha oNyaasaazI %yaana o pustkacaI ikMmat iktI zovaavaI Ænafa ha oNyaasaazI %yaana o pustkacaI ikMmat iktI zovaavaI Ænafa ha oNyaasaazI %yaana o pustkacaI ikMmat iktI zovaavaI Æ

]kla :]kla :]kla :]kla :]kla : iva.ik. =  258

nafa      = 20%

iva.ik. X 100

100 + SaokDa nafa

       

                
120

100258×
 =  = 215

Aata K.ik. =  215, SaokDa nafa = 30

³K.ik.´ × ³100 + SaokDa nafa´
      100

                                 =  
100

130215×

         =  279.50

]da: ]da: ]da: ]da: ]da: 8.19 :  eka ivaËo%yaanao  eka ivaËo%yaanao  eka ivaËo%yaanao  eka ivaËo%yaanao  eka ivaËo%yaanao  100 laa laa laa laa laa 25 yaa dranao saM~I KrodI kolaI AaiNa yaa dranao saM~I KrodI kolaI AaiNa yaa dranao saM~I KrodI kolaI AaiNa yaa dranao saM~I KrodI kolaI AaiNa yaa dranao saM~I KrodI kolaI AaiNa  100 laalaalaalaalaa
20 yaa Baavaana o ivaklaI tr %yaalaa SaokDa iktI nafa ikMvaa taoTa Jaalaa Æyaa Baavaana o ivaklaI tr %yaalaa SaokDa iktI nafa ikMvaa taoTa Jaalaa Æyaa Baavaana o ivaklaI tr %yaalaa SaokDa iktI nafa ikMvaa taoTa Jaalaa Æyaa Baavaana o ivaklaI tr %yaalaa SaokDa iktI nafa ikMvaa taoTa Jaalaa Æyaa Baavaana o ivaklaI tr %yaalaa SaokDa iktI nafa ikMvaa taoTa Jaalaa Æ

]kla :]kla :]kla :]kla :]kla : 25 saMHyaaMcaI K. ik. = 100

∴ 1 saMHyaacaI K. ik. =   =  4

eka saMHyaacI iva.ik. =   =  5

∴ eka saMHyaavar Jaalaolaa nafa =  (5-4) =  1

K.ik. =

∴ iva.ik. =

∴ SaokDa nafa = nafa
K.ik.

X 00

1

4
x 100 = 25%=
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana
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]da: ]da: ]da: ]da: ]da: 8.20 : eka maaNasaanao daona GaaoDo p`%yaokI eka maaNasaanao daona GaaoDo p`%yaokI eka maaNasaanao daona GaaoDo p`%yaokI eka maaNasaanao daona GaaoDo p`%yaokI eka maaNasaanao daona GaaoDo p`%yaokI  29,700 laa ivaklao. %yaamauLo %yaalaa ekalaa ivaklao. %yaamauLo %yaalaa ekalaa ivaklao. %yaamauLo %yaalaa ekalaa ivaklao. %yaamauLo %yaalaa ekalaa ivaklao. %yaamauLo %yaalaa eka

Gaa oDyaacyaa ivaËIt Gaa oDyaacyaa ivaËIt Gaa oDyaacyaa ivaËIt Gaa oDyaacyaa ivaËIt Gaa oDyaacyaa ivaËIt 10% taoTa AaiNa dusataoTa AaiNa dusataoTa AaiNa dusataoTa AaiNa dusataoTa AaiNa dusa––––– yaa Gaa oDyaacyaa ivaËIt yaa Gaa oDyaacyaa ivaËIt yaa Gaa oDyaacyaa ivaËIt yaa Gaa oDyaacyaa ivaËIt yaa Gaa oDyaacyaa ivaËIt 10% nafanafanafanafanafa
Jaalaa. tr yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa Jaalaa ÆJaalaa. tr yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa Jaalaa ÆJaalaa. tr yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa Jaalaa ÆJaalaa. tr yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa Jaalaa ÆJaalaa. tr yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa Jaalaa Æ

]kla :]kla :]kla :]kla :]kla : pihlyaa GaaoDyaacaI iva.ik. =  29, 700

                   SaokDa taoTa = 10

   ³iva.ik.´ X  100

       ³100  – SaokDa taoTa )

  =

  =  

  =  33,000

dusa–yaa GaaoDyaacaI iva.ik.   =  29, 700

  SaokDa nafa =  10

  ³iva.ik.´ X (100 + SaokDa nafa )

                      100

  =  

  =

  =  27,000

    ekUNa K. ik.=  (33,000 + 27,000)

  = 60,000

   ekUNa iva. ik. = (2 X 29,700)

  = 59,400

    ∴ ekUNa taoTa Ä 60,000 -  59,400 =  600

        taoTa

       KrodI

∴ K. ik. =

∴ K. ik. =

∴ K. ik. =

(29,700 x 100)

100

600
60,000

x 100 = 1%=x 100

(29,100) x (100)

100
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da: ]da: ]da: ]da: ]da: 8.21 : 15 vastUMcaI K.ik. vastUMcaI K.ik. vastUMcaI K.ik. vastUMcaI K.ik. vastUMcaI K.ik. 12 vastU Mcyaa ivaËI ikMmatIbaraobar Aaho tr SaokDa nafavastU Mcyaa ivaËI ikMmatIbaraobar Aaho tr SaokDa nafavastU Mcyaa ivaËI ikMmatIbaraobar Aaho tr SaokDa nafavastU Mcyaa ivaËI ikMmatIbaraobar Aaho tr SaokDa nafavastU Mcyaa ivaËI ikMmatIbaraobar Aaho tr SaokDa nafa
kaZ a.kaZa.kaZa.kaZa.kaZa.

]kla :]kla :]kla :]kla :]kla : 15 vastUMcaI K. ik.  15 Aaho Asao maanaU

∴12 vastUMcaI iva.ik.  15 yao[-la.

∴ 15 vastUMcaI iva.ik. =             yao[-la.

∴ nafa Ä iva.ik – K.ik

= 

= 
4

15

= 100
15

4/15 ×

= 25%

]da: ]da: ]da: ]da: ]da: 8.22 : ek GaDyaaL ek GaDyaaL ek GaDyaaL ek GaDyaaL ek GaDyaaL 12% naFyaana o ivakla o. jar GaDyaaLacaI iva.ik. naFyaana o ivakla o. jar GaDyaaLacaI iva.ik. naFyaana o ivakla o. jar GaDyaaLacaI iva.ik. naFyaana o ivakla o. jar GaDyaaLacaI iva.ik. naFyaana o ivakla o. jar GaDyaaLacaI iva.ik. 33 na o na o na o na o na o
vaaZivalaI AsatI tr nafa vaaZivalaI AsatI tr nafa vaaZivalaI AsatI tr nafa vaaZivalaI AsatI tr nafa vaaZivalaI AsatI tr nafa 14% Jaalaa Asata¸ tr GaDyaaLacaI KrodI ikMmatJaalaa Asata¸ tr GaDyaaLacaI KrodI ikMmatJaalaa Asata¸ tr GaDyaaLacaI KrodI ikMmatJaalaa Asata¸ tr GaDyaaLacaI KrodI ikMmatJaalaa Asata¸ tr GaDyaaLacaI KrodI ikMmat
kaZa.kaZa.kaZa.kaZa.kaZa.

]kla :]kla :]kla :]kla :]kla : GaDyaaLacaI KrodI ikMmat x Aaho Asao maanaU

∴ iva.ik. = 
100

112

100

112 x x =×

GaDyaaLacaI iva.ik.  33 nao vaaZivalaI.

∴ navaIna iva.ik. =

∴ navaIna nafa = 14%

∴ K.ik. = x =

=‘.

∴ SaokDa nafa =
nafa

K.ik.

) 112 x

100
+ 33(

) 112 x

100
+ 33( x 100

100
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

∴ 114 x = 112 x + 3300

∴ 114 x - 112 x = 3300

∴ 2 x  =  3300

∴ = 3300/2 = 1650

³ ∴ GaDyaaLacaI K.ik. 1650´

 AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa 8.3

1. eka dukanadaranao ek kpaT  4500 laa KrodI kola ova 6000 laa ivaklao. %yaa vyavaharat
%yaalaa SaokDa nafa ikMvaa taoTa iktI Jaalaa to kaZa.

2. eka dukanadaranao ek kUlar  3800 laa KrodI kolaa. %yaacaa vaahtUk Kca-  200 Jaalaa.
%yaanao tao kUlar  4400 laa ivaklaa tr %yaalaa SaokDa iktI nafa Jaalaa tao kaZa.

3. eka ivaËo%yaanao 5 ilaMbaaMnaa  7 yaa dranao ilaMbao KrodI kolaI. %yaanao ek ilaMbaU 1.75 nao ivaklao
tr %yaalaa Jaalaolaa SaokDa nafa kaZa.

4. eka ivaËo%yaanao  5 laa 2 yaa dranao saM~I KrodI kolaI AaiNa  8 laa 3 yaa dranao ivaklaI.
yaamauLo %yaalaa  20 imaLalao. tr %yaanao iktI saM~I KrodI kolaI to kaZa.

5. ek saayakla  2024 laa ivaklyaanao dukanadarasa 12% taoTa Jaalaa. 12% nafa haoNyaasaazI
%yaanao saayaklacaI ivaËI ikMmat iktI zovaavaI Æ

6. 45  saM~I 160 laa ivaklyaanao fLo ivakNaa–yaa baa[-laa 20% taoTa Jaalaa. yaa sava- vyavaharat
20% nafa GaoNyaasaazI itnao 112 laa iktI saM~I ivakavaIt Æ

7. eka ivaËo%yaanao daona yaM~o p`%yaokI 2400 laa ivaklaI. %yaalaa eka yaM~acyaa ivaËIt 20% nafa

va dusa–yaa yaM~acyaa ivaËIt 20% taoTa Jaalaa. tr yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa
taoTa Jaalaa Æ

8. hrISanao ek Tobala  960 Gaotlao to 5% nafa Gao}na ramanalaa ivaklao. 10% nafa Gao}na ramananao
to maukulalaa ivaklao. tr maukulanao to Tobala iktI $pyaaMnaa Gaotlao to kaZa.

9. eka maaNasaanao  5 laa 6  koLI yaa dranao kahI koLI va ittkoca DJana koLI  15 DJana Baavaanao
ivakt GaotlaI. %yaanao tI sava- koLI 14 DJana yaa Baavaanao ivaklaI. tr yaa vyavaharat %yaalaa
SaokDa nafa ikMvaa taoTa iktI Jaalaa to kaZa.

10. 20 vastUcaI ivaËI ikMmat 23 vastUMcyaa KrodI ikMmatIbaraobar Aaho. tr yaa vyavaharatIla SaokDa
nafa ikMvaa taoTa kaZa.
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

8.5.2. saUT  saUT  saUT  saUT  saUT (Discount)

saola idvaaLI Qamaaka

50% pya-Mt saUT sava- vastUMvar 20%  saUT

yaa p`karcyaa jaaihratI AapNa saNaasaudIcyaa kaLat pahtao.

eKaVa vastUcaI ikMmat CapIla ikMmatIpoxaa kmaI ikMmat GaoNao mhNajao saUT haoya. 20%  saUT mhNajao vastUcyaa
CapIla ikMmatIpoxaa 20% kmaI dranao tI vastU ivakNao haoya. ]da. eka vastUcaI CapIla ikMmat 100

Aaho. tI vastU  80 laa ivaklaI mhNajaoca CapIla ikMmatIpoxaa  20 kmaI Gaotlao.

yaa saMdBaa-t vaaprNyaat yaoNaa–yaa kahI saM&aMcyaa vyaa#yaa AapNa pahU.

CapIla ikMmat CapIla ikMmat CapIla ikMmat CapIla ikMmat CapIla ikMmat (Market Price or List Price) –

vastU jyaa ikMmatIsa ivakavayaacaI Asato̧  tI ikMmat vastUvar CaplaolaI Asato̧  itlaa %yaa vastUcaI CapIla ikMmat
Asao mhNatat.

saUT saUT saUT saUT saUT (Discount) –

eKaVa vastUcyaa CapIla ikMmatIpoxaa kmaI ikMmat GaoNao mhNajao saUT haoya.

ivaËI ikMmat ikMvaa raoK ikMmat ivaËI ikMmat ikMvaa raoK ikMmat ivaËI ikMmat ikMvaa raoK ikMmat ivaËI ikMmat ikMvaa raoK ikMmat ivaËI ikMmat ikMvaa raoK ikMmat (Net Selling Price) –

vastUcyaa CapIla ikMmatImaQaUna saUT vajaa k$na AalaolaI ikMmat mhNajao %yaa vastUcaI raoKIcaI ikMmat haoya.

AiQak maaihtIsaazI AapNa KalaIla ]dahrNa o pahU yaaAiQak maaihtIsaazI AapNa KalaIla ]dahrNa o pahU yaaAiQak maaihtIsaazI AapNa KalaIla ]dahrNa o pahU yaaAiQak maaihtIsaazI AapNa KalaIla ]dahrNa o pahU yaaAiQak maaihtIsaazI AapNa KalaIla ]dahrNa o pahU yaa

]da ]da ]da ]da ]da 8.23 : eka kaoTacaI CapIla ikMmat eka kaoTacaI CapIla ikMmat eka kaoTacaI CapIla ikMmat eka kaoTacaI CapIla ikMmat eka kaoTacaI CapIla ikMmat  2400 Aaho. %yaavar Aaho. %yaavar Aaho. %yaavar Aaho. %yaavar Aaho. %yaavar 12% saUT idlyaasa %yaacaIsaUT idlyaasa %yaacaIsaUT idlyaasa %yaacaIsaUT idlyaasa %yaacaIsaUT idlyaasa %yaacaI
ra oK ikMmat iktI hao[-la.raoK ikMmat iktI hao[-la.raoK ikMmat iktI hao[-la.raoK ikMmat iktI hao[-la.raoK ikMmat iktI hao[-la.

]kla :]kla :]kla :]kla :]kla : kaoTacaI CapIla ikMmat =  2400

saUT =  12%

raoK ikMmat = CapIla ikMmat -  saUT

=   2400 -  2400 cao 12 %

=  2400 - 

= (2400 – 288)

=  2112

∴ kaoTacaI raoKIcaI ikMmat =  2112

}
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

]da ]da ]da ]da ]da 8.24 : eka yaM~acaI CapIla ikMmat eka yaM~acaI CapIla ikMmat eka yaM~acaI CapIla ikMmat eka yaM~acaI CapIla ikMmat eka yaM~acaI CapIla ikMmat  8400 Aaho. yaM~acaI raoK ikMmat Aaho. yaM~acaI raoK ikMmat Aaho. yaM~acaI raoK ikMmat Aaho. yaM~acaI raoK ikMmat Aaho. yaM~acaI raoK ikMmat ‘.6300
Aaho. tr yaM~Naavar iktI T@ko saUT idlaI Aaho¸ to kaZa.Aaho. tr yaM~Naavar iktI T@ko saUT idlaI Aaho¸ to kaZa.Aaho. tr yaM~Naavar iktI T@ko saUT idlaI Aaho¸ to kaZa.Aaho. tr yaM~Naavar iktI T@ko saUT idlaI Aaho¸ to kaZa.Aaho. tr yaM~Naavar iktI T@ko saUT idlaI Aaho¸ to kaZa.

]kla :]kla :]kla :]kla :]kla : yaM~acaI CapIla ikMmat =  8400

yaM~acaI raoK ikMmat =  6300

∴  saUT =  (8400 – 6300)

=  2100

∴ % saUT = %%=25100
8400

2100 ×

ivaSaoYa saUcanaa ivaSaoYa saUcanaa ivaSaoYa saUcanaa ivaSaoYa saUcanaa ivaSaoYa saUcanaa ––––– saUT naohmaI CapIla ikMmatIvarca idlaI jaato.

]da: ]da: ]da: ]da: ]da: 8.25 : Gaa}k ivaËo%yaakDo eka pM#yaacaI CapIla ikMmat Gaa}k ivaËo%yaakDo eka pM#yaacaI CapIla ikMmat Gaa}k ivaËo%yaakDo eka pM#yaacaI CapIla ikMmat Gaa}k ivaËo%yaakDo eka pM#yaacaI CapIla ikMmat Gaa}k ivaËo%yaakDo eka pM#yaacaI CapIla ikMmat  1250 Aaho. ivaËota taoAaho. ivaËota taoAaho. ivaËota taoAaho. ivaËota taoAaho. ivaËota tao
pMKa ikrkaoL dukanadarasa pMKa ikrkaoL dukanadarasa pMKa ikrkaoL dukanadarasa pMKa ikrkaoL dukanadarasa pMKa ikrkaoL dukanadarasa 20% saUT do}na ivaktao. ikrkaoL dukanadaranao taosaUT do}na ivaktao. ikrkaoL dukanadaranao taosaUT do}na ivaktao. ikrkaoL dukanadaranao taosaUT do}na ivaktao. ikrkaoL dukanadaranao taosaUT do}na ivaktao. ikrkaoL dukanadaranao tao
pMKa kovaZyaalaa ivakavaa mhNajao %yaalaa pMKa kovaZyaalaa ivakavaa mhNajao %yaalaa pMKa kovaZyaalaa ivakavaa mhNajao %yaalaa pMKa kovaZyaalaa ivakavaa mhNajao %yaalaa pMKa kovaZyaalaa ivakavaa mhNajao %yaalaa 15%  nafa hao[-la Æ nafa hao[-la Æ nafa hao[-la Æ nafa hao[-la Æ nafa hao[-la Æ

]kla :]kla :]kla :]kla :]kla : pM#yaacaI CapIla ikMmat =   1250

saUT =   1250 var 20%

=   1250
100

20 ×

=  250

∴ ikrkaoL dukanadaracaI raoK ikMmat =    (1250-250)

=    1000

                                  nafa = 15%

raoK ikMmat (100 + % nafa )
              100

= 
100

1151000×

=   1150

]da: ]da: ]da: ]da: ]da: 8.26 : ek dukanadar vastUcyaa ma UL ikMmatIcyaa ek dukanadar vastUcyaa ma UL ikMmatIcyaa ek dukanadar vastUcyaa ma UL ikMmatIcyaa ek dukanadar vastUcyaa ma UL ikMmatIcyaa ek dukanadar vastUcyaa ma UL ikMmatIcyaa 25% jaast r@kma CapIla ikMmatjaast r@kma CapIla ikMmatjaast r@kma CapIla ikMmatjaast r@kma CapIla ikMmatjaast r@kma CapIla ikMmat
mhNaUna laavatao. CapIla ikMmatIvar tao mhNaUna laavatao. CapIla ikMmatIvar tao mhNaUna laavatao. CapIla ikMmatIvar tao mhNaUna laavatao. CapIla ikMmatIvar tao mhNaUna laavatao. CapIla ikMmatIvar tao 10% saUT dotao. yaa vyavaharat %yaalaasa UT dotao. yaa vyavaharat %yaalaasa UT dotao. yaa vyavaharat %yaalaasa UT dotao. yaa vyavaharat %yaalaasa UT dotao. yaa vyavaharat %yaalaa
iktI T@ko nafa ikMvaa taoTa haotao. tao kaZa.iktI T@ko nafa ikMvaa taoTa haotao. tao kaZa.iktI T@ko nafa ikMvaa taoTa haotao. tao kaZa.iktI T@ko nafa ikMvaa taoTa haotao. tao kaZa.iktI T@ko nafa ikMvaa taoTa haotao. tao kaZa.

]kla :]kla :]kla :]kla :]kla : vastUcaI maUL ikMmat  = 100

vastUcaI CapIla ikMmat  =  100 + 100 cao 25%

∴ ivaËI ikMmat =
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

= 125

idlaolaI saUT = 10 %

∴ ivaËI ikMmat =  125 – 125  cao 25%

=  125 - 

=  (125.00 – 12.50)

=  112.50

∴ Jaalaolaa nafa =  (112.50 – 100.00) =  12.50

∴ %  nafa

∴ %yaalaa 12.50% nafa Jaalaa.

]da: ]da: ]da: ]da: ]da: 8.27 : ikrkaoL pustk ivaËota p`kaSakakDUna ikrkaoL pustk ivaËota p`kaSakakDUna ikrkaoL pustk ivaËota p`kaSakakDUna ikrkaoL pustk ivaËota p`kaSakakDUna ikrkaoL pustk ivaËota p`kaSakakDUna  300 sa ek yaap`maaNao pustko Gaotao vasa ek yaap`maaNao pustko Gaotao vasa ek yaap`maaNao pustko Gaotao vasa ek yaap`maaNao pustko Gaotao vasa ek yaap`maaNao pustko Gaotao va
tao tao tao tao tao  400 sa ek yaap`maaNa o ivaktao. tao ga `ahkalaa kahI T@ko sa UT dotao.sa ek yaap`maaNa o ivaktao. tao ga `ahkalaa kahI T@ko sa UT dotao.sa ek yaap`maaNa o ivaktao. tao ga `ahkalaa kahI T@ko sa UT dotao.sa ek yaap`maaNa o ivaktao. tao ga `ahkalaa kahI T@ko sa UT dotao.sa ek yaap`maaNa o ivaktao. tao ga `ahkalaa kahI T@ko sa UT dotao.
trIsauQda %yaalaa trIsauQda %yaalaa trIsauQda %yaalaa trIsauQda %yaalaa trIsauQda %yaalaa 30% nafa imaLtao. tr %yaanao ga`ahkalaa iktI T@ko saUT idlaInafa imaLtao. tr %yaanao ga`ahkalaa iktI T@ko saUT idlaInafa imaLtao. tr %yaanao ga`ahkalaa iktI T@ko saUT idlaInafa imaLtao. tr %yaanao ga`ahkalaa iktI T@ko saUT idlaInafa imaLtao. tr %yaanao ga`ahkalaa iktI T@ko saUT idlaI
to kaZa.to kaZa.to kaZa.to kaZa.to kaZa.

]kla :]kla :]kla :]kla :]kla : pustkacaI KrodI ikMmat =  300

ivaËI ikMmat =  400

nafa = 30%

    KrodI ikMmat (100 + % nafa)
     100

=  

∴ ga‘ahkalaa idlaolaI sauT = (400- 390) =  10

∴ %  saUT =  %

 AaplaI p`gait Aajamaavaa  AaplaI p`gait Aajamaavaa  AaplaI p`gait Aajamaavaa  AaplaI p`gait Aajamaavaa  AaplaI p`gait Aajamaavaa 8.4

1. eka SaTa-caI CapIla ikMmat  375 Aaho. %yaavar 15% saUT idlaI¸ tr %yaacaI ivaËIcaI ikMmat
kaZa.

2.  60 CapIla ikMmat Asalaolyaa payamaaojaacaI jaaoDI  48 laa imaLto. tr yaa vyavaharat iktI
T@ko saUT iMMmaLto to kaZa.

ivaËI ikMmat =

) 10
100

x 125(

10

400
x 100 = 2.5%=

12.50

100
x 100 = 12.50%=
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

3. Qaulaa[- yaM~acyaa CapIla ikMmatIvar 10%  saUT idlaI jaato. pOsao raoK idlao Asata %yaavar AaNaKI
5%  saUT idlaI jaato. eka Qaulaa[- yaM~acI CapIla ikMmat 18,000 Asalyaasa %yaacyaa ivaËIcaI
ikMmat kaZa.

4.  2800 CapIla ikMmat Asalaolao yaM~  2100 sa imaLto. tr yaM~avar iktI T@ko saUT imaLto
to kaZa.

5. eka pM#yaacaI CapIla ikMmat  850 Aaho. ikrkaoL ivaËo%yaalaa %yaavar 25%  saUT imaLto. %yaa
ivaËo%yaanao tao pMKa kovaZyaalaa ivakavaa mhNajao %yaalaa 15%  saUT imaLola.

6. ek dukanadar vastUcyaa maUL ikMMmatIcyaa 50% jaast r@kma CapIla ikMmat mhNaUna laavatao. CapIla
ikMmatIvar tao 40% saUT dotao. yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa haotao to kaZa.

7. ek vyaaparI 2500 CapIla ikMmat Asalaolao Tobala KrodI krtao. %yaavar %yaalaa 28% saUT
imaLalaI. Tobala AaNaNyaakrIta %yaalaa  100 Kca- Jaalaa. 15%  nafa Gao}na %yaanao tao Tobala
ivaklao. tr TobalaacaI ivaËI ikMmat kaZa.

8. SaT-cyaa karKanyaatUna ek dukanadar  175 laa ek yaap`maaNao SaT- KrodI krtao AaiNa p`%yaok
SaTa-var  250 hI CapIla ikMmat laavatao. ga`ahkalaa kahI saUT do}na sauQda %yaalaa maUL
ikMmatIvar 28% nafa imaLtao. tr %yaanao ga`ahkalaa iktI T@ko saUT idlaI to kaZa.

8.5.3: sarL vyaajasarL vyaajasarL vyaajasarL vyaajasarL vyaaja

eKada maaNaUsa garjaopaoTI ima~¸ naatovaa[-k ikMvaa baÐkokDUna pOsao ]sanao Gaotao. ivaiSaYT kalaavaQaInaMtr tao hI
r@kma va hI r@kma vaaprlyaaba_la qaaoDo jaast pOsao tao prt krtao.

]sanao Gaotlaolyaa pOSaasa mau_la (Principal) Asao mhNatat. to P yaa Axarana dSa-ivatat. jaast idlaolyaa
pOSaasa vyaaja (Interest) Asao mhNatat. to I yaa Axaranao dSa-ivatat.

mau_la AaiNa vyaaja imaLUna rasa (Amount)  haoto. rasa A yaa Axaranao dSa-ivatat.

∴ rasa =  mau_la + vyaaja

∴  A =       P  +  I

m ah%v a ac a om ah%v a ac a om ah%v a ac a om ah%v a ac a om ah%v a ac a o

vyaaja dr dr saala dr SaokDa Asaa saaMigatlaa jaatao.

vyaaja r@kma iktI pOsao (P) ]sanao Gaotlao Aahot AaiNa iktI kalaavaQaIsaazI (T) Gaotlao Aahot yaavar
AvalaMbaUna Asato.

dr

         100
∴ vyaajadr = dr % =
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

R = r % =

mhNajaoca¸

vyaaja = mau_la × vyaajadr × kala

  I   =    P    x    R       x   T

yaa pQdtInao yaoNaa–yaa vyaajaasa sarLvyaaja Asao mhNatat.

sarL vyaajaavarIla kahI ]dahrNao AapNa pahU yaa.

]da: ]da: ]da: ]da: ]da: 8.29 : sarLvyaaja kaZa. sarLvyaaja kaZa. sarLvyaaja kaZa. sarLvyaaja kaZa. sarLvyaaja kaZa.

mau_la (P) dr (R) kalaavaQaI (T)

(a) 8,000 5%  2 vaYao-

(b) 20,000 15% 1 ½  vaYao-

]kla :]kla :]kla :]kla :]kla : I = PRT

(a)  I = 

         = 800

(b)  I = ⎥⎦
⎤

⎢⎣
⎡ ××

2

3

100

15
000,20

   = 4500

]da: ]da: ]da: ]da: ]da: 8.30 : 5000 ma u_laacaI ma u_laacaI ma u_laacaI ma u_laacaI ma u_laacaI 3 vaYa o - ma udtIt vaYa o - ma udtIt vaYa o - ma udtIt vaYa o - ma udtIt vaYa o - ma udtIt 6050 rasa ha oNyaasaazI vyaajadr kayarasa ha oNyaasaazI vyaajadr kayarasa ha oNyaasaazI vyaajadr kayarasa ha oNyaasaazI vyaajadr kayarasa ha oNyaasaazI vyaajadr kaya
Asaavaa laaga ola ÆAsaavaa laaga ola ÆAsaavaa laaga ola ÆAsaavaa laaga ola ÆAsaavaa laaga ola Æ

]kla :]kla :]kla :]kla :]kla :    A  = 6050  P = 5000     T = 3 vaYao-

∴∴∴∴∴ I = (6050 – 5000) = 1050

I = P X R X T ikMvaa r % = 
P X T

I

∴ r =  
 TP 

 I 

×
× 100

∴ r = 
35000

1001050

  

  

×
×

∴ R = 7 %

r

100
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

]da : ]da : ]da : ]da : ]da : 8.31 : eka mau_laaMcaI eka mau_laaMcaI eka mau_laaMcaI eka mau_laaMcaI eka mau_laaMcaI 121/
2
 % dranao dranao dranao dranao dranao 4 vaYaa-t vaYaa-t vaYaa-t vaYaa-t vaYaa-t 4875 rasa haoto tr mau_la kaZa.rasa haoto tr mau_la kaZa.rasa haoto tr mau_la kaZa.rasa haoto tr mau_la kaZa.rasa haoto tr mau_la kaZa.

]kla :]kla :]kla :]kla :]kla : A = 4875,  R = 121/
2   

          % =  , T = 4 vaYao-

I = P X RXT

I = 

= 

∴A = ⎥⎦
⎤

⎢⎣
⎡ +

2

p
p

= 
2

3p

2

3p
= 4875

∴ 3P = 4875 X 2

∴ 3P = 9750

∴ P = 
3

9750

∴ P = 3250

]da : ]da : ]da : ]da : ]da : 8.32 : 2000 mau_laavar dsaadSao mau_laavar dsaadSao mau_laavar dsaadSao mau_laavar dsaadSao mau_laavar dsaadSao 14  dranao  dranao  dranao  dranao  dranao 560 vyaaja haoNyaasa iktI kalaavaQaIvyaaja haoNyaasa iktI kalaavaQaIvyaaja haoNyaasa iktI kalaavaQaIvyaaja haoNyaasa iktI kalaavaQaIvyaaja haoNyaasa iktI kalaavaQaI
laaga ola Ælaaga ola Ælaaga ola Ælaaga ola Ælaaga ola Æ

]kla :]kla :]kla :]kla :]kla : P = 2000        I = 560 R = 14%

I = P X R X T

∴ 560 = 2000 T××
100

14

∴∴∴∴∴T = 
142000

100560

×
×

= 2 vaYao-

2 vaYaa-t 2000 mau_laavar dsaadSao 14 dranao 560 vyaaja imaLalao.

25

2

[ 25
100

x 4p x ]
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da : ]da : ]da : ]da : ]da : 8.33 : eka rkmaocaI eka rkmaocaI eka rkmaocaI eka rkmaocaI eka rkmaocaI 4 vaYaa-t sarLvyaajaanao vaYaa-t sarLvyaajaanao vaYaa-t sarLvyaajaanao vaYaa-t sarLvyaajaanao vaYaa-t sarLvyaajaanao 1300 rasa haoto AaiNa rasa haoto AaiNa rasa haoto AaiNa rasa haoto AaiNa rasa haoto AaiNa 7 vaYaa-t vaYaa-t vaYaa-t vaYaa-t vaYaa-t 1525
rasa haoto. tr hI r@kma AaiNa vyaajadr kaZa.rasa haoto. tr hI r@kma AaiNa vyaajadr kaZa.rasa haoto. tr hI r@kma AaiNa vyaajadr kaZa.rasa haoto. tr hI r@kma AaiNa vyaajadr kaZa.rasa haoto. tr hI r@kma AaiNa vyaajadr kaZa.

]kla :]kla :]kla :]kla :]kla : yaoqao

1300 =                           ..................(i)

AaiNa 1525 = 

samaIkrNa (ii) maQaUna samaIkrNa (i) vajaa k$na¸

225 =
100

3×× RP

ikMvaa 75 = 
100

RP ×

hI ikMmat samaIkrNa (i) maQyao GaalaUna

1300 =

∴ 1300 = (75 X 4) + P

∴ 1300 = 300 + P

∴ 1300-300 = P

∴ 1000 = P

∴ R =                =

= 7.5%

∴ mau_la = 1000,  vyaajadr = 7.5%

hoca ]dahrNa dusahoca ]dahrNa dusahoca ]dahrNa dusahoca ]dahrNa dusahoca ]dahrNa dusa––––– yaa pQdtIna o saa oDva U yaa.yaa pQdtIna o saa oDva U yaa.yaa pQdtIna o saa oDva U yaa.yaa pQdtIna o saa oDva U yaa.yaa pQdtIna o saa oDva U yaa.

4 vaYaa-caI rasa  = 1300

7  vaYaa-caI rasa = 1525

P x R x 4
400

+ P

P x R x 4
400

+ P

75x100

P

75x100

1000

P x R
100

= 75
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

∴  3 vaYaa-cao sarLvyaaja    = [1525 – 1300] = 225

∴ eka vaYaa-cao sarLvyaaja = 

        = 75

∴ 1300 = mau_la + 4 vaYaa-cao vyaaja

= P + 4 X 75

= P + 300

∴ 1300 – 300 = P

∴      1000 = P = mau_la

vyaajadr R =

]da : ]da : ]da : ]da : ]da :  8.34 : sarLvyaajaanao eka mau_laacaI sarLvyaajaanao eka mau_laacaI sarLvyaajaanao eka mau_laacaI sarLvyaajaanao eka mau_laacaI sarLvyaajaanao eka mau_laacaI 10 vaYaa-t dama duPpT haoto. tr %yaaca dranao %yaavaYaa-t dama duPpT haoto. tr %yaaca dranao %yaavaYaa-t dama duPpT haoto. tr %yaaca dranao %yaavaYaa-t dama duPpT haoto. tr %yaaca dranao %yaavaYaa-t dama duPpT haoto. tr %yaaca dranao %yaa
rkmaocaI rkmaocaI rkmaocaI rkmaocaI rkmaocaI 21/

2 
 pT iktI vaYaa-t hao[-la ÆpT iktI vaYaa-t hao[-la ÆpT iktI vaYaa-t hao[-la ÆpT iktI vaYaa-t hao[-la ÆpT iktI vaYaa-t hao[-la Æ

]kla :]kla :]kla :]kla :]kla : samajaa  P = 100, T = 10 vaYao-, A = 200

 ∴ I = A-P = 200 – 100 = 100

I =

∴ 100 =

         ∴ R  = 10%

Aata P = 100 R = 10%  A = 250

∴ I = A-P = 250-100 = 150

∴ 150 = 

∴ T = 15 vaYao-

∴ 15 vaYaa-MmaQyao %yaa rkmaocaI 2 ½ pT hao[-la.

225

3

P x R x T

100

100 x R x 10

100

75 x 100

1000 x 1
= 7.5%
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da : ]da : ]da : ]da : ]da : 8.35 : eka maaNasaanao AaplyaakDIla eka maaNasaanao AaplyaakDIla eka maaNasaanao AaplyaakDIla eka maaNasaanao AaplyaakDIla eka maaNasaanao AaplyaakDIla 70,000 pOkI pOkI pOkI pOkI pOkI 30,000   4% sarL vyaajadranaosarL vyaajadranaosarL vyaajadranaosarL vyaajadranaosarL vyaajadranao
AaiNa AaiNa AaiNa AaiNa AaiNa 20,000 3% sarL vyaajadranao gau Mtivalao. ]rlaolaI r@kma %yaanao iktIsarL vyaajadranao gau Mtivalao. ]rlaolaI r@kma %yaanao iktIsarL vyaajadranao gau Mtivalao. ]rlaolaI r@kma %yaanao iktIsarL vyaajadranao gau Mtivalao. ]rlaolaI r@kma %yaanao iktIsarL vyaajadranao gau Mtivalao. ]rlaolaI r@kma %yaanao iktI
T@ko vyaajadranao VavaI mhNajao saMpUNa- r@kmaovar %yaalaa dsaadSao T@ko vyaajadranao VavaI mhNajao saMpUNa- r@kmaovar %yaalaa dsaadSao T@ko vyaajadranao VavaI mhNajao saMpUNa- r@kmaovar %yaalaa dsaadSao T@ko vyaajadranao VavaI mhNajao saMpUNa- r@kmaovar %yaalaa dsaadSao T@ko vyaajadranao VavaI mhNajao saMpUNa- r@kmaovar %yaalaa dsaadSao 5  dranao vyaaja dranao vyaaja dranao vyaaja dranao vyaaja dranao vyaaja
i m aL o l a.i m aL ol a.i m aL ol a.i m aL ol a.i m aL ol a.

]kla :]kla :]kla :]kla :]kla : saMpUNa- r@kma 70,000  var dsaadSao 5 dranao haoNaaro vyaaja

= 70,000 1
100

5
 ××

= 3500

30,000 var dsaadSao 4 dranao imaLNaaro eka vaYaa-cao vyaaja

= 30,000 1
100

4
 ××

= 1,200

20,000 var dsaadSao 3 dranao imaLNaaro eka vaYaa-cao vyaaja

= 20,000 1
100

3
 ××

= 600

∴ ]rlaolyaa 20,000 var 1  vaYaa-saazI Apoixat vyaaja

= [3500 – 1200 – 600]

= 1700

∴ 1700 = 20,000 1
100

 ×× R

∴ R    = %58
000,20

1001700
. =×

∴ ]rlaolaI r@kma %yaanao dsaadSao 8.5 dranao VavaI.

 tumacyaa p`gatIcaa AaZavaa Gyaa  tumacyaa p`gatIcaa AaZavaa Gyaa  tumacyaa p`gatIcaa AaZavaa Gyaa  tumacyaa p`gatIcaa AaZavaa Gyaa  tumacyaa p`gatIcaa AaZavaa Gyaa 8.5

1. rmaanao Aaplyaa maOi~NaIkDUna 14,000 dsaadSao 8 yaa dranao sarLvyaajaanao Gaotlao. itnao to pOsao 2
vaYaa-naMtr prt kolao. tr itnao Aaplyaa maOi~NaIlaa ekUNa iktI pOsao idlao Æ

2. dsaadSao 8 yaa sarLvyaaja dranao rmaoSanao 15,600 caI gauMtvaNaUk eka kMpnaIt kolaI. tr 3 vaYaa-
naI %yaalaa ekUNa iktI vyaaja imaLolaÆ
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g a i N atg a i N atg a i N atg a i N atg a i N at

3. navaInanao 25,000 Aaplyaa daona ima~aMnaa vyaajaanao idlao. %yaanao dsaadSao 10  dranao 10,000

eka ima~alaa va dsaadSao 12 dranao ]rlaolaI r@kma dusa–yaa ima~alaa idlaI. tr 2 vaYaa-nao %yaalaa
iktI vyaaja imaLolaÆ

4. SaailanaInao eka kMpnaIt 29,000 tIna vaYaa-saazI gauMtivalao. tIna vaYaa-naMtr itlaa 38,570

prt imaLalao. tr sarLvyaajaacaa dr kaya AsaolaÆ

5. dsaadSao 10 yaa sarL vyaajaanao idlaolyaa mau_laacyaa      [tkI r@kma vyaaja mhNaUna jamaa haoNyaasaazI
iktI kalaavaQaI laagaolaÆ

6. 5 vaYaa-maQyao mau_laacyaa inammaI r@kma vyaaja haoNyaasaazI sarLvyaajaacaa dr kaya Asaavaa Æ

7. eka rkmaocaI 3  vaYaa-t sarLvyaajaanao 1265 rasa haoto AaiNa 6 vaYaa-t 1430 rasa haoto tr
tI r@kma AaiNa vyaajadr kaZa.

8. eka maaNasaanao AaplyaakDIla 75,000 pOkI 30,000 laa paca T@ko dranao 24,000

caar T@ko vyaajadranao gauMtivalao. ]rlaolaI r@kma %yaanao iktI T@ko vyaajadranao gauMtvaavaI mhNajao
saMpUNa- rkmaovar %yaalaa dsaadSao 6 dranao vyaaja imaLola Æ

9. sarL vyaajaanao eka mau_laacaI 8  vaYaa-t damaduPPaT haoto. tr %yaaca dranao %yaa rkmaocaI 4 pT iktI
vaYaa-t hao[-la Æ

10. KalaIlapOkI kaoNa%yaa gauMtvaNaukIt jaast vyaaja imaLola Æ

³A´ dsaadSao  4 dranao  5 vaYaa-saazI 5000 gauMtivalao.

³ba´   dsaadSao 5  dranao  6  vaYaa-saazI 4000 gauMtivalao.

8.5.4 :- caËvaaZ vyaajacaËvaaZ vyaajacaËvaaZ vyaajacaËvaaZ vyaajacaËvaaZ vyaaja

maagaIla Baagaat AapNa sarLvyaajaacaa AByaasa kolaa.

saMpUNa- maudtIsaazI Gaotlaolyaa rkmaova$na vyaaja Aakarlao jaato̧  tovha yaa vyaajaasa sarLvyaaja Asao mhNatat.

vyaaja = mau_la X vyaajadr X maudt

I       =    P   X   R       X   T

prMtu idlaolyaa maudtIt vyaaja na idlyaasa to vyaaja mau_laat jamaa haoto AaiNa hI navaI r@kma mau_la jamaa haoto
AaiNa hI navaI r@kma mau_la Qa$na %yaavar puZIla maudtIcaI vyaaja AakarNaI haoto. yaa p`karcyaa vyaaja
AakarNaIsa caËvaaZ vyaaja AakarNaI Asao mhNatat.

jyaa maudtIcao vyaaja mau_laat imaLvaUna yaoNaarI r@kma puZcyaa maudtIsaazI mau_la mhNaUna Qartat. %yaa maudtIlaa
vyaaja AakarNaI kalaavaQaI (Conversion period) Asao mhNatat.

ha kalaavaQaI vaaiYa-k¸ sahamaahI¸ itmaahI ikMvaa maaisak doKIla AsaU Saktao. %yaap`maaNao caËvaaZ vyaaja
AakarNaI vaaiYa-k¸ sahamaahI¸ itmaahI ikMvaa maaisak doKIla AsaU Sakto.
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

Aata ek ]dahrNa pahU.

]da : ]da : ]da : ]da : ]da : 8.36 : dr saala dr Sa okDa  dr saala dr Sa okDa  dr saala dr Sa okDa  dr saala dr Sa okDa  dr saala dr Sa okDa 10 drana o  drana o  drana o  drana o  drana o 2000 ma u_laavar da ona vaYaa -t ha oNaama u_laavar da ona vaYaa -t ha oNaama u_laavar da ona vaYaa -t ha oNaama u_laavar da ona vaYaa -t ha oNaama u_laavar da ona vaYaa -t ha oNaa––––– yaayaayaayaayaa
caËvaaZvyaajaacaI r@kma kaZa.caËvaaZvyaajaacaI r@kma kaZa.caËvaaZvyaajaacaI r@kma kaZa.caËvaaZvyaajaacaI r@kma kaZa.caËvaaZvyaajaacaI r@kma kaZa.

]kla :]kla :]kla :]kla :]kla : mau_la = P = 2000, vyaaja = 10%

Paihlyaa vaYaa-cao vyaaja =

= 2000

= 200

∴ dusa–yaa vaYaa-cao mau_la = mau_la + pihlyaa vaYaa-cao vyaaja

= (2000 + 200)

            = 2200

dusa–yaa vaYaa-cao vyaaja = 2200 

= 220

∴ dusa–yaa vaYaa-cyaa AKorIsa doya AsaNaarI r@kma

= (2200 + 220)

= 2420

∴ dusa–yaa vaYaa-cyaa AKorIsa doya AsaNaaro vyaaja

= (2420 – 2000)

= 420

ikMvaa [ (200 + 240) = 420]

∴ caËvaaZ vyaaja = 420

ASaa irtInao caËvaaZ vyaaja kaZtanaa pihlyaa vaYaa-cao vyaaja mau_laat imaLivatat. puZcyaa vaYaa-saazIhI
r@kma mau_la mhNaUna Qartat AaiNa %yaavar puZIla maudtIcao vyaaja Aakartat.

8.5.4.1 : caËvaaZ vyaaja kaZNyaacao saU~caËvaaZ vyaaja kaZNyaacao saU~caËvaaZ vyaaja kaZNyaacao saU~caËvaaZ vyaaja kaZNyaacao saU~caËvaaZ vyaaja kaZNyaacao saU~

samajaa drsaala dr SaokDa r dranao P hI r@kma n  vaYaa-saazI vyaajaanao GaotlaI.

∴pihlyaa vaYaa-cao vyaaja = P 1
100

 ×× r

10

100
x 1x
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

= 
100

Pr

Paihlyaa vaYaa-AKorIcaI r@kma =  dusa–yaa vaYaa-cao mau_la

= P + 
100

Pr

= P ⎥⎦
⎤

⎢⎣
⎡ +

100
1

r

∴ dusa–yaa vaYaa-cao vyaaja = P ⎥⎦
⎤

⎢⎣
⎡ +

100
1

r
1

100
 ×× r

= 
100

Pr
⎥⎦
⎤

⎢⎣
⎡ +

100
1

r

∴ dusa–yaa vaYaa-AKorIcaI r@kma

P ⎥⎦
⎤

⎢⎣
⎡ +

100
1

r
 + 

100

Pr
 ⎥⎦

⎤
⎢⎣
⎡ +

100
1

r

= P ⎥⎦
⎤

⎢⎣
⎡ +

100
1

r
 ⎥⎦

⎤
⎢⎣
⎡ +

100
1

r

= P 
2

100
1 ⎥⎦

⎤
⎢⎣
⎡ + r

%yaacap`maaNao 3 vaYaa-AKorIcaI r@kma = P 
3

100
1 ⎥⎦

⎤
⎢⎣
⎡ + r

yaacap`maaNao¸

n vaYaa-AKorIcaI r@kma = P 
n

r
⎥⎦
⎤

⎢⎣
⎡ +

100
1

jar¸ AapNa A nao r@kma daKivalaI

R nao r % ikMvaa 
100

r
 daKivalaI.

tr¸
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

AaiNa caËvaaZ vyaaja = A- P

= P [ ] - P+R n1

= P ( )[ ]11 −+ nR

ikMvaa P 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

1
100

1 - 
r

+
n

ivaSaoYa saUcanaa : ivaSaoYa saUcanaa : ivaSaoYa saUcanaa : ivaSaoYa saUcanaa : ivaSaoYa saUcanaa : sarL vyaaja AaiNa caËvaaZ vyaaja yaaMcaI pihlyaa vaYaa-caI ikMvaa pihlyaa hP%yaacaI r@kma
saarKIca Asato.

]da : ]da : ]da : ]da : ]da : 8.37 : vyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao 5  dranao  dranao  dranao  dranao  dranao 20,000 mau_laacao  mau_laacao  mau_laacao  mau_laacao  mau_laacao  3
vaYaa -ca o caËvaaZ vyaaja kaZa.vaYaa -ca o caËvaaZ vyaaja kaZa.vaYaa -ca o caËvaaZ vyaaja kaZa.vaYaa -ca o caËvaaZ vyaaja kaZa.vaYaa -ca o caËvaaZ vyaaja kaZa.

]kla :]kla :]kla :]kla :]kla : mau_la = P = 20,000      vyaajadr = R = 5%  maudt = n =  3 vaYao-

caËvaaZ vyaaja Ä CI = P [³1+R)n  –1]

Ä 20,000 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

1
200

5
1

3

- +

Ä 20,000 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

1
20

21
3

- 

Ä 20,000 ⎥⎦
⎤

⎢⎣
⎡

1
8000

9261
- 

Ä 20,000 ⎥⎦
⎤

⎢⎣
⎡ −

8000

80009261

Ä  3152.50

]da. ]da. ]da. ]da. ]da. 8.38 : dsaadSao dsaadSao dsaadSao dsaadSao dsaadSao 10 dranao  dranao  dranao  dranao  dranao 20,000  ma ud\dlacao ma ud\dlacao ma ud\dlacao ma ud\dlacao ma ud\dlacao 2
11      vaYaa - Mca o caËvaaZ vyaaja kaZa.vaYaa- Mca o caËvaaZ vyaaja kaZa.vaYaa- Mca o caËvaaZ vyaaja kaZa.vaYaa- Mca o caËvaaZ vyaaja kaZa.vaYaa- Mca o caËvaaZ vyaaja kaZa.

vyaaja AakarNaI dr vyaaja AakarNaI dr vyaaja AakarNaI dr vyaaja AakarNaI dr vyaaja AakarNaI dr 6 maihnyaa MnaI ha oto. maihnyaa MnaI ha oto. maihnyaa MnaI ha oto. maihnyaa MnaI ha oto. maihnyaa MnaI ha oto.

]kla :]kla :]kla :]kla :]kla : P Ä maud\dla Ä 20,000 dr Ä 10 % dr vaYaI-

  Ä  5% dr AQa- vaYao-.

A = P [1+R]
n
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

maudt Ä n =1
2

1
= 3 AQa- vaYa-

caËvaaZ vyaaja Ä (CI = P [³1+R)n  -1]

Ä 20,000 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ + 1

100

5
1

3

- 

Ä 20,000 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛

1
20

21
3

- 

Ä 20,000 ⎥⎦
⎤

⎢⎣
⎡ 1
8000

9261
- 

Ä 20,000 ⎥⎦
⎤

⎢⎣
⎡ −

8000

80009261

Ä 3152.50

]da. ]da. ]da. ]da. ]da. 8.39 : dsaadSa o dsaadSa o dsaadSa o dsaadSa o dsaadSa o 4 drana o  drana o  drana o  drana o  drana o 20,000 ma ud \dlaaca o ma ud \dlaaca o ma ud \dlaaca o ma ud \dlaaca o ma ud \dlaaca o 9 maihnyaaca o caËvaaZ vyaaja kaZa. maihnyaaca o caËvaaZ vyaaja kaZa. maihnyaaca o caËvaaZ vyaaja kaZa. maihnyaaca o caËvaaZ vyaaja kaZa. maihnyaaca o caËvaaZ vyaaja kaZa.
vyaaja AakarNaI dr vyaaja AakarNaI dr vyaaja AakarNaI dr vyaaja AakarNaI dr vyaaja AakarNaI dr 3 maihnyaana o ha oto. maihnyaana o ha oto. maihnyaana o ha oto. maihnyaana o ha oto. maihnyaana o ha oto.

]kla :]kla :]kla :]kla :]kla : P = maud\dla Ä 20,000  dr Ä R= 4 %   dr saala

∴ dr Ä 1 %  dr itmaahI.
maudt Ä n = vaYao- 3 pava vaYao-.

caËvaaZ  vyaaja Ä (CI = P [³1+R)n  1]

Ä 20,000

              Ä 20,000

               Ä 20,000

               Ä 20,000

               Ä

Ä 606.02

] 10
100

1+( –1)[
3

] 101

100( –1)[
3

[ ]1030301–1000000

1000000
–1

[ ]30301

1000000

[ ]20,000X30301

1000000
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da. ]da. ]da. ]da. ]da. 8.40 : dsaadSao  dsaadSao  dsaadSao  dsaadSao  dsaadSao 10 dranao $. dranao $. dranao $. dranao $. dranao $.20,000  maud\dlacao maud\dlacao maud\dlacao maud\dlacao maud\dlacao 

1

     vaYaa- Mcao caËvaaZ vyaaja kaZa.vaYaa- Mcao caËvaaZ vyaaja kaZa.vaYaa- Mcao caËvaaZ vyaaja kaZa.vaYaa- Mcao caËvaaZ vyaaja kaZa.vaYaa- Mcao caËvaaZ vyaaja kaZa.

³³³³³ vyaaja AakarNaI vaaiYa -kvyaaja AakarNaI vaaiYa -kvyaaja AakarNaI vaaiYa -kvyaaja AakarNaI vaaiYa -kvyaaja AakarNaI vaaiYa -k ´́́́́

]kla]kla]kla]kla]kla : maud\dla P = $.  12,000  dr Ä R= 10 kala  Ä nÄ 
2

1
1   vaYao-.

vyaaja AakarNaI vaaiYa-k Asalyaanao Êpihlyaa vaYaa-caI rasa kaZU.

rasa Ä A= P 

1

100
1 ⎥

⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ + R

 Ä 20,000 

1

100

1
1 ⎥

⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ +

     Ä 20,000 
10

11×

     Ä 13,200

∴ puZcyaa 6 maihnyaasaazI maud\dla Ä 13,200

 R = vyaajadr Ä 10  %   dr saala

       Ä 5  %   dr sahamaahI

 rasa Ä  A  = 13,200 

Ä 13,200 
20

21×

Ä 13,860

∴ 1     vaYaa-naMtrcaI rasa Ä 13,860.

 caËvaaZ vyaaja Ä ³13860-12000´
Ä 1860.

saUcanaa  : ¹ AapNa 1     vaYaa-Mcao caËvaaZ vyaaja puZIla saU~anao doKIla kaZU Saktao.

A =  12,000 

10

2

1

2

1

2
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

]da. ]da. ]da. ]da. ]da. 8.41 : vyaajaacaI vaaiYa-k AakarNaI kolaI AsataÂ kaoNa%yaa vyaajadranao  $.  vyaajaacaI vaaiYa-k AakarNaI kolaI AsataÂ kaoNa%yaa vyaajadranao  $.  vyaajaacaI vaaiYa-k AakarNaI kolaI AsataÂ kaoNa%yaa vyaajadranao  $.  vyaajaacaI vaaiYa-k AakarNaI kolaI AsataÂ kaoNa%yaa vyaajadranao  $.  vyaajaacaI vaaiYa-k AakarNaI kolaI AsataÂ kaoNa%yaa vyaajadranao  $. 15,625
yaa maud\dlaacaI yaa maud\dlaacaI yaa maud\dlaacaI yaa maud\dlaacaI yaa maud\dlaacaI 3 vaYaa-t $.  vaYaa-t $.  vaYaa-t $.  vaYaa-t $.  vaYaa-t $. 17,576 hI rasa hao[-la ÆhI rasa hao[-la ÆhI rasa hao[-la ÆhI rasa hao[-la ÆhI rasa hao[-la Æ

]kla ]kla ]kla ]kla ]kla : rasa Ä A = 17,576 maud\dla P =15,625   kala  Ä nÄ  3 vaYao-.

samajaaÊ vyaajadr = R = r  %   vaaiYa-k.

∴ 17,576 Ä 15,625

        =           =

       =       ikMvaa        =       - 1 =

ikMvaa  r =           = 4

vyaajadr dsaadSao 4%

]da. ]da. ]da. ]da. ]da. 8.42 : vyaaja AakarNaI AQa-vaaiYa -k Asatanaa caËvaaZ vyaajaana o dsaadSao  vyaaja AakarNaI AQa-vaaiYa -k Asatanaa caËvaaZ vyaajaana o dsaadSao  vyaaja AakarNaI AQa-vaaiYa -k Asatanaa caËvaaZ vyaajaana o dsaadSao  vyaaja AakarNaI AQa-vaaiYa -k Asatanaa caËvaaZ vyaajaana o dsaadSao  vyaaja AakarNaI AQa-vaaiYa -k Asatanaa caËvaaZ vyaajaana o dsaadSao 10 drana o drana o drana o drana o drana o
$. $. $. $. $. 8000 ma ud\dlaacaI $.  maud\dlaacaI $.  maud\dlaacaI $.  maud\dlaacaI $.  maud\dlaacaI $. 9261 rasa haoNyaasa iktI kalaavaQaI laaga ola Æ rasa haoNyaasa iktI kalaavaQaI laaga ola Æ rasa haoNyaasa iktI kalaavaQaI laaga ola Æ rasa haoNyaasa iktI kalaavaQaI laaga ola Æ rasa haoNyaasa iktI kalaavaQaI laaga ola Æ

]kla]kla]kla]kla]kla : rasa Ä  A= 9261  maud\dla  = P = 8000

n = kalaavaQaI = x AQa-vaYa- saM#yaa

R = dr Ä 10 % dr saala Ä  5% AQa-vaaiYa-k.

9265=  8000

ikMvaa            ikMvaa

   X = 3

kalaavaQaI  = 3 AQa-vaYa- = 1        vaYao-.

]r

100
1+[

3

]r

100
1+[

3

( )r

100
1+

)5

100
1+(

x

]9261

8000
 = [

x
21
20 ][

3
21
20

17576
15625

26

25

r

100

26

25( )
3

26

25
1

25

100

25

1

2

G

.GG..
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

]da. ]da. ]da. ]da. ]da. 8.43 : vyaajaacaI AakarNaI AQa-vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI AQa-vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI AQa-vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI AQa-vaaiYa-k Asatanaa dsaadSao vyaajaacaI AakarNaI AQa-vaaiYa-k Asatanaa dsaadSao 4 dranao  dranao  dranao  dranao  dranao 24000 maud\dlaavarmaud\dlaavarmaud\dlaavarmaud\dlaavarmaud\dlaavar
1          vaYaa -t ha oNaar o sarLvyaaja AaiNa caËvaaZvyaaja yaa M m aQya o AsaNaara frkvaYaa -t ha oNaar o sarLvyaaja AaiNa caËvaaZvyaaja yaa M m aQya o AsaNaara frkvaYaa -t ha oNaar o sarLvyaaja AaiNa caËvaaZvyaaja yaa M m aQya o AsaNaara frkvaYaa -t ha oNaar o sarLvyaaja AaiNa caËvaaZvyaaja yaa M m aQya o AsaNaara frkvaYaa -t ha oNaar o sarLvyaaja AaiNa caËvaaZvyaaja yaa M m aQya o AsaNaara frk
kaZa.kaZa.kaZa.kaZa.kaZa.

]%kla]%kla]%kla]%kla]%kla : P = maud\dla 24,000  R = dr Ä 4 dsaadSao  Ä 2 %  AQa- vaaiYa-k

n = maudt Ä 

1

 vaYao- Ä 
2

3
 vaYao- Ä 3 AQa-vaYao-.

sarLvyaaja Ä P× R T

Ä 24000  x

sarLvyaaja Ä SI = Ä $. 1440.

caËvaaZ ¹

A = P

A Ä 24,000 

A = 24,000 

      = 24,000 

= 
125

51515124 ×××

Ä 25468.99

Ä 25469

caËvaaZ vyaaja Ä 25469 - 24,000

Ä 1469.

 vyaajaamaQaIla frk Ä caËvaaZ vyaaja – sarLvyaaja

Ä 

Ä 29

x
4

100

3

2

[1469–1440]

(
x

R

100
1+[ ])
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g a i N atg a i N atg a i N atg a i N atg a i N at

T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

g a i N atg a i N atg a i N atg a i N atg a i N at

]da. ]da. ]da. ]da. ]da. 8.44     : vyaajaacaI AakarNaI vaaiYa -k Asatanaa dsaadSao  vyaajaacaI AakarNaI vaaiYa -k Asatanaa dsaadSao  vyaajaacaI AakarNaI vaaiYa -k Asatanaa dsaadSao  vyaajaacaI AakarNaI vaaiYa -k Asatanaa dsaadSao  vyaajaacaI AakarNaI vaaiYa -k Asatanaa dsaadSao 4 drana o ek r@kma drana o ek r@kma drana o ek r@kma drana o ek r@kma drana o ek r@kma

vaYaa -saazI ga u MtivalaI  vyaajaacaI AakarNaI AQa-vaaiYa -k AsalaI tr $. vaYaa -saazI ga u MtivalaI  vyaajaacaI AakarNaI AQa-vaaiYa -k AsalaI tr $. vaYaa -saazI ga u MtivalaI  vyaajaacaI AakarNaI AQa-vaaiYa -k AsalaI tr $. vaYaa -saazI ga u MtivalaI  vyaajaacaI AakarNaI AQa-vaaiYa -k AsalaI tr $. vaYaa -saazI ga u MtivalaI  vyaajaacaI AakarNaI AQa-vaaiYa -k AsalaI tr $. 20.40
jaast imaLalao Asato tr tI r@kma kaZa.jaast imaLalao Asato tr tI r@kma kaZa.jaast imaLalao Asato tr tI r@kma kaZa.jaast imaLalao Asato tr tI r@kma kaZa.jaast imaLalao Asato tr tI r@kma kaZa.

]%tr ]%tr ]%tr ]%tr ]%tr : tI r@kma $. x Aaho. Asao maanaU.

R = vyaajadr Ä 4% vaaiYa-k ikMvaa 2% AQa-vaaiYa-k

maudt =       vaYao- = 3 AQa- vaYao-

vyaaja AakarNaI vaaiYa-k Asatanaa ¹

A Ä 

Ä  

Ä 
1250

1326x

vyaaja AakarNaI AQa-vaaiYa-k Asatanaa ¹

A Ä 

3

200

2
1 ⎥⎦

⎤
⎢⎣
⎡ +x

Ä  
3

50

51
⎥⎦
⎤

⎢⎣
⎡ x

Ä 
125000

132651

∴ frk Ä 

 Ä 

ikMvaa

Ä 50,000

[ ]132651

125000
x–

132651

125000
x

51x

125000

1

2
1+

2040
100

xx =
125000

51

1
21

1

]4

100
1+[ 2

100
1+[ ]x
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

  8.6   AaplaI p`gait AajamaavaaAaplaI p`gait AajamaavaaAaplaI p`gait AajamaavaaAaplaI p`gait AajamaavaaAaplaI p`gait Aajamaavaa

1. vyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao 4 drana 15625 yaa maud\dlaavar 3 vaYaa-Mcao
haoNaaro caËvaaZvyaaja kaZa.

2. vyaajaacaI AakarNaI sahamaahI Asatanaa dsaadSao 8 dranao 15625 yaa maud\dlaavar 

1

  vaYaa-cao

haoNaaro caËvaaZvyaaja kaZa.

3. vyaajaacaI AakarNaI itmaahI Asatanaa dsaadSao 20 dranao 16000 yaa maud\dlaavar 9 maihnyaat
haoNaaro caËvaaZvyaaja kaZa.

4. caËvaaZvyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao 5 dranao 3 vaYaa-maQyao eka rkmaocaI   27783

rasa haoto. tr tI r@kma kaZa.

5. caËvaaZvyaajaacaI AakarNaI vaaiYa-k Asatanaa dsaadSao 10 dranao 30,000 maud\dlaavar 3 vaYaa-
t haoNaaro sarLvyaaja AaiNa caËvaaZvyaaja yaamaQyao AsaNaara frk kaZa.

6. caËvaaZvyaajaacaI AakarNaI sahamaahI  Asatanaa dsaadSao 8 dranao ek r@kma 2
11  

 
va vaYaa-

saazI gauMtivalaI. yaa rkmaovar yaa maudtIt imaLNaa¹yaa sarLvyaajaapoxaa caËvaaZvyaajaanao  228

jaast imaLalao. tr tI r@kma kaZa.

7. caËvaaZvyaajaacaI AakarNaI sahamaahI Asatanaa dsaadSao 20 dranao ek r@kma 9 maihnyaaMsaazI
gauMtivalaI. jar calanavaaZvyaajaacaI AakarNaI itmaahI kolaI AsatI tr 210 vyaaja jaast
imaLalao Asato tr tI r@kma kaZa.

8. caËvaaZvyaajaacaI AakarNaI sahamaahI Asatanaa dsaadSao 8 dranao 15625 yaa maud\dlaacaI rasa
17576 haoto. tr gauMtvaNaukaIcaa kalaavaQaI kaZa.

9. caËvaaZvyaajaacaI AakarNaI itmaahI Asatanaa 4000 maud\dlaavar 9 maihnao maudtIt 630.50

vyaaja imaLto tr vyaajadr kaZa.

10.  caËvaaZvyaajaacaI AakarNaI vaaiYa-k Asatanaa eka rkmaocaI daona vaYaa-t 17640 rasa haoto.
AaiNa tIna vaYaa-t 18522 rasa haoto. tr tI r@kma AaiNa vyaajadr kaZa.

8.6 ivakasaacaa dr AaiNa Gasaara ikMmat ivakasaacaa dr AaiNa Gasaara ikMmat ivakasaacaa dr AaiNa Gasaara ikMmat ivakasaacaa dr AaiNa Gasaara ikMmat ivakasaacaa dr AaiNa Gasaara ikMmat

raojacyaa vyavaharat AapNa laaoksaM#yaavaaZ¸ vaRxasaM#yaa vaaZ¸ ivaYaaNaUMcaI saM#yaavaaZ yaa gaaoYTI pahat Asatao.
tsaoca yaM~saamaga`I¸ ipko̧  maaoTarsaayakla yaa gaaoYTIcaI kmaI haot jaaNaarI ikMmat mhNajaoca Gasaara ikMmat AapNa
paht Asatao.
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maagaIla p`krNaat caËvaaZ kaZNyaasaazI AapNa jao saU~ vaaprlao haoto̧  toca saU~ vaap$na AapNa vaaZIcaa dr
ikMvaa GaTIcaa dr AapNa kaZU Saktao.

sau$vaatIlaa = ( sau$vaatIcaI vastUcaI ikMmat V
0 
AaiNa ivaiSaYT kalaavaQaInaMtr (n) tI V

a 
haot Asalyaasa

AaiNa vaaZ ikMvaa GaT yaacaa dr r  Qarlyaasa AapNa KalaIla saU~o maaMDU Saktao.

vaaZIsaazI  V
a 
= V

0 

n
r
⎥⎦
⎤

⎢⎣
⎡ +

100
1   AaiNa

GaTIsaazI  V
a 
= V

0 
 

n
r
⎥⎦
⎤

⎢⎣
⎡ −

100
1   AaiNa

jar p`%yaok kalaavaQaIsaazI vaaZ ikMvaa GaT yaaMcaa dr badlat Asaola trÊ

 V
a 
= V

0 
  ⎥⎦

⎤
⎢⎣
⎡ +⎥⎦

⎤
⎢⎣
⎡ +⎥⎦

⎤
⎢⎣
⎡ +

100
1

100
1

100
1 321 rrr

    ho saU~ vaaZIsaazI AaiNa

 V
a 
= V

0
  ⎥⎦

⎤
⎢⎣
⎡ −⎥⎦

⎤
⎢⎣
⎡ −⎥⎦

⎤
⎢⎣
⎡ −

100
1

100
1

100
1 321 rrr

   ho saU~ GaT kaZNyaasaazI vaaprtat.

yaavar AaQaairt kahI ]dahrNao AapNa pahUyaa.

]da. ]da. ]da. ]da. ]da. 8.47 :- eka JaaDacaI ]McaI drmaha eka JaaDacaI ]McaI drmaha eka JaaDacaI ]McaI drmaha eka JaaDacaI ]McaI drmaha eka JaaDacaI ]McaI drmaha 2 % dranao vaaZto. jaanaovaarI dranao vaaZto. jaanaovaarI dranao vaaZto. jaanaovaarI dranao vaaZto. jaanaovaarI dranao vaaZto. jaanaovaarI 2008 cyaa sau$vaatIlaa cyaa sau$vaatIlaa cyaa sau$vaatIlaa cyaa sau$vaatIlaa cyaa sau$vaatIlaa

%yaa JaaDacaI ] McaI %yaa JaaDacaI ] McaI %yaa JaaDacaI ] McaI %yaa JaaDacaI ] McaI %yaa JaaDacaI ] McaI 1.2 m  Asalyaasa eip `la Asalyaasa eip `la Asalyaasa eip `la Asalyaasa eip `la Asalyaasa eip `la 2008 cyaa sa u$vaatIlaa %yaa cyaa sa u$vaatIlaa %yaa cyaa sa u$vaatIlaa %yaa cyaa sa u$vaatIlaa %yaa cyaa sa u$vaatIlaa %yaa
JaaDaMcaI ]McaI iktI Asaola yaaca o ]%tr tIna dSaa MSa sqaLapya - Mt kaZa.JaaDaMcaI ]McaI iktI Asaola yaaca o ]%tr tIna dSaa MSa sqaLapya - Mt kaZa.JaaDaMcaI ]McaI iktI Asaola yaaca o ]%tr tIna dSaa MSa sqaLapya - Mt kaZa.JaaDaMcaI ]McaI iktI Asaola yaaca o ]%tr tIna dSaa MSa sqaLapya - Mt kaZa.JaaDaMcaI ]McaI iktI Asaola yaaca o ]%tr tIna dSaa MSa sqaLapya - Mt kaZa.

]%tr :]%tr :]%tr :]%tr :]%tr : maUL ]McaI = V
0
=1.2 m

dr = r = 2 %

kalaavaQaI = n = 3  maihnao

∴ V
3
 = V

0

= 1.2

r

100][
n

1+

2

100][
3

1+
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= 1.2 

= 1.273m.

 eip`lacyaa sau$vaatIlaa %yaa JaaDacaI ]McaI = 1.273m.

]da. ]da. ]da. ]da. ]da. 8.48 :-  AaOYaQaamauLo eka ivaYaaNaUsamaUhacaI GaT taSaI AaOYaQaamauLo eka ivaYaaNaUsamaUhacaI GaT taSaI AaOYaQaamauLo eka ivaYaaNaUsamaUhacaI GaT taSaI AaOYaQaamauLo eka ivaYaaNaUsamaUhacaI GaT taSaI AaOYaQaamauLo eka ivaYaaNaUsamaUhacaI GaT taSaI 5 % yaa dranao haoto. eko idvaSaIyaa dranao haoto. eko idvaSaIyaa dranao haoto. eko idvaSaIyaa dranao haoto. eko idvaSaIyaa dranao haoto. eko idvaSaI

sakaLI sakaLI sakaLI sakaLI sakaLI 11:00 vaajata %yaa sama UhatIla ivaYaaNa U McaI sa M#yaa  vaajata %yaa sama UhatIla ivaYaaNa U McaI sa M#yaa  vaajata %yaa sama UhatIla ivaYaaNa U McaI sa M#yaa  vaajata %yaa sama UhatIla ivaYaaNa U McaI sa M#yaa  vaajata %yaa sama UhatIla ivaYaaNa U McaI sa M#yaa 2.37 Asalyaasa %yaacaAsalyaasa %yaacaAsalyaasa %yaacaAsalyaasa %yaacaAsalyaasa %yaaca
idvaSaI duparI ek vaajata ivaYaaNa U McaI sa M#yaa iktI Asaola to kaZa.idvaSaI duparI ek vaajata ivaYaaNa U McaI sa M#yaa iktI Asaola to kaZa.idvaSaI duparI ek vaajata ivaYaaNa U McaI sa M#yaa iktI Asaola to kaZa.idvaSaI duparI ek vaajata ivaYaaNa U McaI sa M#yaa iktI Asaola to kaZa.idvaSaI duparI ek vaajata ivaYaaNa U McaI sa M#yaa iktI Asaola to kaZa.

]%tr :]%tr :]%tr :]%tr :]%tr : maUL saM#yaa = V
0
=2.3 7

               dr = r = 5 %

         kalaavaQaI = n = 2

       V
2
= 2.3 7 

2

100

5
1 ⎥⎦

⎤
⎢⎣
⎡ +

= 2.3 7 

2

100

95
1 ⎥⎦

⎤
⎢⎣
⎡ +

= 2.3 7 [0.95]2

= 2.076 7

 ek vaajata AsalaolaI ivaYaaNaUMcaI saM#yaa   = 2.076 7

     AaplaI p`gait Aajamaavaa AaplaI p`gait Aajamaavaa AaplaI p`gait Aajamaavaa AaplaI p`gait Aajamaavaa AaplaI p`gait Aajamaavaa 8.7

1. eka gaavaacaI laaoksaM#yaa 281250 Aaho. laaoksaM#yaavaaZIcaa dr 5 % Asalyaasa 3 vaYaa-Mnatr %yaa

gaavaacaI laaoksaM#yaa iktI Asaola Æ

2. jaanaovaarI 2005  maQyao eka maaoTarIcaI ikMmat $. 4,36,000 haotI. vaaprlyaanao gaaDIcaI ikMmat

pihlyaa vaYaI-  15 %  va %yaapuZIla p`%yaok vaYaI- 10 %  nao kmaI haoto. tr gaaDIcaI jaanaovaarI

2008  maQyao AsaNaarI ikMmat kaZa.

3. eka yaM~acaI ikMmat $. 3,60,000 Aaho. yaM~acaI ikMmat pihlyaa vaYaI- 12 % AaiNa %yaapuZIla

p`%yaok vaYaI-  8 %  nao kmaI haoto. tr yaM~acaI itsa¹yaa vaYaI- AKorIsa AsalaolaI ikMmat kaZa.
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4. Kt vaaprlyaanao ipkacao ]%pnna pihlyaa vaYaI- 10%  dusa¹yaa vaYaI- 5 % va itsa¹yaa vaYaI- 4 % nao
vaaZlao. jar 2005 saalaI ipkacao ]%pnna dr ho@TrI 3.5 Tna Asaola tr 2008 saalaI ipkacao dr

ho@TrI ]%pnna iktI AsaolaÆ

5. AaOYaQaamauLo eka ivaYaaNaU samaUhacaI GaT taSaI 4%   yaa dranao haoto. yaa idvaSaI sakaLI 9:00

vaajata %yaa samaUhatIla ivaYaaNaUMcaI saM#yaa 3.58  Asalyaasa %yaaca idvaSaI duparI 11:00 vaajata
ivaYaaNaUMcaI saM#yaa iktI Asaola Æ

6. tIna vaYaa-pUvaI- eka gaavaacaI laaoksaM#yaa 50,000 haotI. pihlyaa vaYaI- laaoksaM#yaa vaaZIcaa vaoga 5

% haota. dusa¹yaa vaYaI- raogaacaI saaqa Aalyaanao gaavacyaa laaoksa#yaot 10%   GaT JaalaI.

itsa¹yaa vaYaa-t laaoksaM#yaa vaaZIcaa vaoga 4% haota. tr gaavacaI AajacaI laaoksaM#yaa kaZa.

• T@kovaarI mhNajao dr SaMBaramaagao AsaNaarI ikMmat haoya.

• T@kovaarI vyavaharI ApUNaa-Mkat tsaoca dSaaMSa ApUNaa-Mkat sauQda ilaihta yaoto.

• T@kovaarI ApUNaa-Mkat ilaihtanaa AapNa % ho icanh vagaLtao AaiNa saM#yaolaa 100 nao Baagatao.

• ApUNaa-Mkat T@kovaarIt krtanaa AapNa ApUNaa-Mkalaa 100 nao gauNatao. %yaalaa saaopo $p dotao AaiNa

]%trapuZo %  ho icanh ilaihtao.

• eKadaI T@kovaarI idlaI Asata p`qama T@kovaarIcao vyavaharI ApUNaa-Mk ikMvaa dSaaMSa ApUNaa-Mkat

$paMtr k$na yaoNaa¹yaa ApUNaa-Mkasa idlaolyaa saM#yaosa gauNaavao.

• KrodI ikMmatIpoxaa ³K.kI´ ivaËI ikMmat ³iva.kI´jaast Asalyaasa nafa haotao.

• KrodI ikMmatIpoxaa ³K.kI´ ivaËI ikMmat³iva.kI´ kmaI Asalyaasa taoTa haotao.

nafa Ä ivaËI¹K.kI

nafa Ä ivaËI¹K.kI taoTa Ä K.kI¹iva.kI

   100 + (nafa)%                100 – taoTa%

100                                                     100

• maud\dla var dsaadSao R dranao T vaYaa-cao vyaaja  kaZNyaasaazI KalaIla saU~ vaaprtat.

           I= P×R×T.

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ

iva.kI Ä x K.kI iva.kI Ä x K.kI

%  nafa  Ä x 100 %  taoTa  Ä x 100
nafa

K.kI
taoTa

K.kI
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• vastUcyaa CapIla ikMmatIpoxaa kmaI ikMmat mhNajoa saUT  haoya.

• saUT hI naohmaI CapIla ikMmatIvarca kaZlaI jaatao.

• ASaa vaoLI vastUcaI KrodI ikMmat mhNajao ³CapIla ikMmat ¹ saUT´ iga¹ha[-kalaa VavaI laagato.

• daona ikMvaa %yaapoxaa AiQak vaoLa saUT idlaI gaolyaasa %yaalaa saUT p`Naaila Asao mhNatat.

• ASaI saUT p`Naaila ekca saUT p`karat sauQda AaNata yaoto.

• ivaËIkr ha naohmaI CapIla ikMmatIvar Aakarlaa jaatao.

• hPta yaaojanaomauLo saamaanya maaNasaalaa mahaga vastU GaoNao prvaDU Sakto.

• caËvaaZvyaaja kaZNyaasaazI

raSaI Ä maud\dla

      ho saU~ vaapravao.

• caËvaaZvyaaja ho naohmaI sarLvyaajaapoxaa jaastca Asato.

³Apvaad ¹ pihlyaa maudtIcaa´
• V

0  
hI vastUcaI sau$vaatIcaI ikMmat Asaola AaiNa

V
s 

 hI  ‘ n ’ kalaavaQaI naMtrcaI ikMmat Asaola

 r ha vaaZIcaa À GaTIcaa dr Asaola tr Ê

V
s 

 =V
0

ho saU~ vaaZInaMtrcaI ikMmat kaZNyaakrIta vaaprtat.

AaiNa   V
s 

 =V
0

ho saU~ GaTInaMtrcaI ikMmat kaZNyaakrIta vaapravao.

• p`%yaok  maudtIsaazI vaaZIcaa ikMvaa GaTIcaa dr badlata AsalyaasaÊ

V
s 

 =V
0  

 ....................

ho saU~ vaaZInaMtrcaI ikMmat kaZNyaakrIta vaapravao.

V
s 

 =V
0    ⎥

⎦

⎤
⎢
⎣

⎡
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⎦

⎤
⎢
⎣

⎡
−⎥⎦

⎤
⎢⎣
⎡ −

100
1

100
1

100
1

32 rrr
 ....................

ho saU~ GaTInaMtrcaI ikMmat kaZNyaakrIta vaapravao.

)( vyaajadr
100

1+

kalaavaQaI

A=P(1+R)
n
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100
1+

n
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1. KalaIla ApUNaa-Mkacao T@kovaarIt $paMtr kra.

(a) 
20

9
(b) 

10

7
(c) 0.34 (d) 0.06

2. KalaIla T@kovaarIcao dSamaanaat $paMtr kra.

(a) 36 % (b) 410 % (c) 2% (d)  0.35%

3.  KalaIla T@kovaarIcao ApUNaa-Mkat $paMtr kra.

(a) 0.12 % (b) 2.5 % (c) 25.5 % (d) 255%

4. ikMmatI kaZa.

(a) 500 cao  23 % (b) 800 ca 2.5 %

(c) 1000  cao 0.4 % (d) 400 cao 11.5%

5. 294 hI saM#yaa 700 cyaa iktI T@ko AahoÆ

6. 60 hI saM#yaa 45 poxaa iktI T@@yaanao maaozI Aaho Æ

7. ek saM#yaa 10% vaaZivalaI Asata 352 hI saM#yaa imaLto. tr maUL saM#yaa kaZa.

8. eka saM#yaocao 15 % kaZlao Asata 270  ]%tr yaoto. tr maUL saM#yaa kaZa.

9. ek saM#yaa 7 % naI kmaI kolaI Asata 16.74 hI saM#yaa imaLto. tr maUL saM#yaa kaZa.

10. eka vagaa-tIla 4
3  ivadyaaqaI- caYmaa GaalatatÊ tr vagaa-t caYmaa na GaalaNaaro iktI T@ko ivadyaaqaI-

Aahot Æ

11. eka ifjamaQyao AsaNaa¹yaa 20 AMDyaapOkI 6 AMDI krDyaa rMgaacaI Aahot. tr krDa rMga

nasaNaa¹yaa AMDyaacaI T@kovaarI iktIÆ

12. eka vagaa-tIla ivadyaaqaI- maulaIMcyaa saM#yaopOkI 44 %  maulaI Aahot. jar vagaa-tIla maulaIMcaI saM#yaa
maulaaMcyaa saM#yaapoxaa  6 nao kmaI Asaola tr vagaa-t ekUNa iktI ivadyaaqaI- AahotÆ

13. eka inavaDNaukImaQyao gaavaatIla 70 % laaokaMnaI matdana kolao. jar 70,000 laaokaMnaI matdana kolao
Asaola tr gaavacaI laaoksaM#yaa kaZa.

14. ek maaNaUsa pgaaracyaa rkmaomaQaIla 5% r@kma samaajakayaa-saazI Kca- krtao. ]rlaolyaa rkmaopOkI

12 % r@kma tao baM̂kot Taktao. %yaanaMtr %yaacyaakDo 11,704 ]rtat. tr %yaacaa maihnyaacaa
pgaar kaZa.

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh
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15. SainavaarI rtna sTaoAsa- yaa dukanaacaI ivaËI 12,000 JaalaI AaiNa saImaa sTaoAsa- yaa dukanaacaI

ivaËI 15,000 JaalaI. rivavaarI %yaa dukanaaMcaI ivaËI AnauËmao 15,000 AaiNa 17,500

JaalaI. tr ivaËImaQyao jaast p`gatI kaoNa%yaa dukanaacaI JaalaIÆ

16.  100 gauNaaMcyaa 3 p`Snapi~ka AsaNaa¹yaa prIxaomaQyao ]%tINa- haoNyaasaazI ]maod\vaaralaa 45%  gauNa
pDNao AavaSyak Aaho. eka ]maod\vaaralaa pihlyaa p`Snapi~kot 35%  va dusa¹yaa p`Snapi~kot

50% gauNa imaLalao tr prIxaa ]%tINa- haoNyaasaazI %yaalaa itsa¹yaa p`Snapi~kot kmaIt kmaI iktI
gauNa imaLNao AavaSyak AahoÆ

17. saaKrocyaa ikMmatIt 35% vaaZ JaalaI.eka kuTMubaanao iktI saaKr GyaavaI mhNajao %yaaMcyaa saaKrocyaa
drmahacyaa Kcaa-t badla haoNaar naahI.

18. 160 laa 90 baa^lapona ivaklyaasa 20% taoTa haotao.  96 laa %yaanao iktI baa^laponsa

ivakavaIt mhNajao 20%  nafa hao[-la Æ

19. ek ivaËota 5 $pyaasa  6 yaa dranao koLI KrodI krtao. AaiNa 3 $pyaasa 4 yaap`maNao ivaktao. tr
yaa vyavaharat %yaalaa iktI T@ko nafa ikMvaa taoTa hao[-la Æ

20. ek maaNaUsa  18 DJana yaa Baavaanao AaiNa 20  DJana yaa Baavaanao ³saar#yaaca saM#yaonao´ p`%yaokI
ek DJana AMDI ivakt Gaotao AaiNa tI daona p`karcaI AMDI  23.75 DJana yaa Baavaanao ivaktao.
yaa vyahaharat %yaalaa iktI T@ko nafa JaalaaÆ

21. ek ivaËota ek vastU 10%  naFyaanao ivaktao. tI vastU %yaanao 10% kmaI ikMmatIt KrodI k$na

va 10 jaada Gao}na ivaklaI tr %yaasa 25%  nafa haotao. tr %yaa vastUcaI KrodI ikMmat iktIÆ

22. eka payamaaojaacyaa jaaoDIcaI CapIla ikMmat 80 Aaho. itcaI ivaËI $. 64 laa kolyaasa
imaLalaolaI saUT iktI T@ko Aaho to kaZa.

23. ek dukanadar ek Tobala 1800 laa ivakt Gaotao. %yaavar %yaalaa 25%  saUT imaLto. Tobalaacaa

vaahtUk Kca- 150 haotao. dukanadar 10%  nafa Gao}na tao Tobala ivaktao. tr TobalaacaI ivaËI
ikMmat iktIÆ

24. ek dUrica~vaaNaI $. 18,750 do}na ivakt Gaotlaa. ivaËo%yaanao 25%  saUT idlaI. tr dUrica~vaaNaI
saMcaacaI CapIla ikMmat iktI Æ

25. ek r@kma 5 vaYaa-saazI gauMtivalaI. %yaa rkmaovar 12%  dranao vyaaja imaLalao. jar 200 vyaaja
imaLalao Asaola tr gauMtivalaolaI r@kma kaZa.

26. eka rkmaovar sarLvyaajaanao rkmaocyaa 4
3  pT vyaaja imaLalao. sarLvyaajaacyaa dracyaa itPpT

kalaavaQaIsaazI hI r@kma zovalaI haotI. tr vyaajadr kaZa.
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27. dsaadSao 3 dranao 4 vaYaa-saazI 2250 var jaovaZo vyaaja imaLtoÊ tovaZoca vyaaja imaLNyaasaazI
dsaadSao 4 dranao 2700 iktI kalaavaQaIsaazI zovaavaotÆ

28. dsaadSao 10 dranao eka rkmaovar 2 vaYaa-cao imaLNaaro sarLvyaaja AaiNa 3 vaYaa-cao imaLNaaro sarLvyaaja
yaamaQaIla frk 100 Aaho tr tI r@kma kaZa.

29. dsaadSao 4 dranao ek r@kma 3 vaYaa-saazI caËvaaZvyaajaanao zovalaI. 3 vaYaa-naMtr 70304 hI %yaa

rkmaocaI rasa JaalaI. tr tI r@kma kaZa³vyaajadr AakarNaI vaaiYa-k ´.
30. dsaadSao 10 dranao eka rkmaovar daona vaYaa-saazI  imaLNaa¹yaa sarLvyaajaapoxaa caËvaaZvyaajaacaI

r@kma 50 nao jaast Aaho. tr tI r@kma kaZa. ³vyaajadr AakarNaI vaaiYa-k ´.
31. ekaca vyaajadranao caËvaaZvyaajaanao eka rkmaocaI 3 vaYaa-t 18522.00 rasa haoto. AaiNa caar

vaYaa-Mt 19448.10 rasa haoto. ³vyaajadr AakarNaI vaaiYa-k ´.tI r@kma va vyaajadr kaZa.

32.  caËvaaZvyaajaacaI itmaahI AakarNaI Asatanaa dsaadSao 20 dranao saha maihnyaaMmaQyao eka rkmaocaI
26460 rasa haoto. tr tI r@kma kaZa.

33.  caËvaaZvyaajaacaI AakarNaI vaaiYa-k Asatanaa 1220 dranao saha maihnyaaMmaQyao eka rkmaocaI
26460 rasa haoto. tr tI r@kma kaZa.

34.  skUTrcyaa vaapramauLo ivaËI ikMmatIt pihlyaa vaYaI- 20% dusa¹yaa vaYaI- 15% tr itsa¹yaa vaYaI-
10% GaT haoto. tr Aaja 25000 ikmmat AsaNaa¹yaa skUTrcaI tIna vaYaa-naMtrcaI ikMmat

kaZa.

35.  2 vaYaa-pUvaI- eka gaavacaI laaoksaM#yaa 20,000 haotI. pihlyaa vaYaI- laaoksaM#yaa 10% nao vaaZlaI.
prMtu dusa¹yaa vaYaI- tI 10% nao kmaI JaalaI. tr %yaa gaavacaI AajacaI laaoksaM#yaa saaMgaa.

8.1

1. (a) 48% (b) 45% (c) 41
3

2
% (d) 40% (e) 20%

(f) 30% (g) 36% (h) 126% (i) 288% (j) 98.48%

2. (a) 
100

53
(b) 

20

17
(c) 

160

27
(d) 

4000

137
(e) 

16

1

(f) 
10

7
(g) 

400

63
(h) 

40000

1
(i) 

2000

947
(j) 

4000

21

AaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaaAaplaI p`gatI tpasaa – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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T@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojanaT@kovaarI AaiNa itca o ]pyaa ojana

3. (a) 97% (b) 73.5% (c) 3% (d) 207% (e) 80%

(f) 175% (g) 2.5% (h) 325.75% (i) 15.2% (j) 300.15%

4. (a) 0.72 (b) 0.41 (c) 0.04 (d) 1.25 (e) 0.09

(f) 4.1 (g) 3.5 (h) 1.025 (i) 0.00025 (j) 0.1025

5. 50% 6. 90% 7. 6.25% 8. 47.5% 9. 30%

10. 5%

8.2
1. (a) 200 (b) 564

2. 2625 3. 175, 100, 125, 100 4. 25%

5. 56.25% 6. 500 7. 36 imainaTo

8. 6000 9. 40, 32 10. 4% GaT
11. B 12. 10.8%

13. 13200, 12000, 10000

8.3

(1) 33
3

1
% nafa  (2) 10% (3) 25% (4) 120

(5) 2576  (6) 21 (7) 4% taoTa (8) 1108.80

(9) 12% nafa (10) 15% nafa

8.4
(1) 318.75 (2) 20% (3) 15390 (4) 25%

(5) 724.50 (6) 10% taoTa (7) 2185 (8) 10.4%

8.5
(1) 16,240 (2) 3744 (3) 5600 (4)  11%

(5) 4 vaYao- (6) 10% (7) 1100, 5% (8) 
7

5
9 %

(9) 24 vaYao- (10) b

8.6

(1) 1951 (2) 1951 (3) 2522 (4) 24,000

(5) 630 (6) 46, 375 (7) 80,000

(8) 11/
2
  vaYao- (9) 20% (10) 1600, 5%
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8.7

(1) 316368 (2) 300186 (3) 291456

(4) 4.2042 TnaÀ ho@Tr (5) 8102256.3 × (6) 49140

(1)

(a) 45% (b) 70% (c) 34% (d) 6%

(2)

(a) 0.36 (b) 4.10 (c) 0.02 (d) 0.0035

(3)

(a)   
2500

3
(b) 

40

1
(c) 

200

51
(d) 

20

51

(4)

(a) 115 (b) 20 (c) 4 (d) 460

(5) 42 % (6) 25% (7) 320 (8) 1800

(9) 18 (10) 25% (11) 70% (12) 50

(13) 1 laaK (14) 14,000 (15) rtna sTaoAsa- (16)  50

(17) 20% (18) 36 (19) 60% nafa (20) 25%

(21) 400 (22) 20% (23) 1650 (24) 25,000

(25) 2000 (26) 
3

1
3  % (27) 2 ½ vaYao- (28) 3000

(29) 62,500 (30) 5000 (31) 16,000, 5%

(32) 24,000 (33) 10% (34) 13,500

(35) 19800

� � �� � �� � �� � �� � �

saMkINa- saMkINa- saMkINa- saMkINa- saMkINa- p`p`p`p`p`SnasaMgaSnasaMgaSnasaMgaSnasaMgaSnasaMga `` `` `hhhhh – ]<aro – ]<aro – ]<aro – ]<aro – ]<aro
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hPta KrodIhPta KrodIhPta KrodIhPta KrodIhPta KrodI

9

hPta KrodIhPta KrodIhPta KrodIhPta KrodIhPta KrodI

"sa u$vaatIlaa f@t sa u$vaatIlaa f@t sa u$vaatIlaa f@t sa u$vaatIlaa f@t sa u$vaatIlaa f@t 500 Bara AaiNa r MgaIt iT. vhI GarI Ga o}na jaa. ]rla olaI r@kmaBara AaiNa r MgaIt iT. vhI GarI Ga o}na jaa. ]rla olaI r@kmaBara AaiNa r MgaIt iT. vhI GarI Ga o}na jaa. ]rla olaI r@kmaBara AaiNa r MgaIt iT. vhI GarI Ga o}na jaa. ]rla olaI r@kmaBara AaiNa r MgaIt iT. vhI GarI Ga o}na jaa. ]rla olaI r@kma
s a u l a B a  hP % y a a n a o  B ar a."s a u l a B a  hP % y a a n a o  B ar a."s a u l a B a  hP % y a a n a o  B ar a."s a u l a B a  hP % y a a n a o  B ar a."s a u l a B a  hP % y a a n a o  B ar a." ik M v a a  "Aaply a a  Aav aDIc a I  m a a o T ar Gy a a. s a u r v a at Il a a  f@t"Aaply a a  Aav aDIc a I  m a a o T ar Gy a a. s a u r v a at Il a a  f@t"Aaply a a  Aav aDIc a I  m a a o T ar Gy a a. s a u r v a at Il a a  f@t"Aaply a a  Aav aDIc a I  m a a o T ar Gy a a. s a u r v a at Il a a  f@t"Aaply a a  Aav aDIc a I  m a a o T ar Gy a a. s a u r v a at Il a a  f@t

50,000 Bara. ]rla olaI r@kma sa ulaBa hP%yaat Bara."Bara. ]rla olaI r@kma sa ulaBa hP%yaat Bara."Bara. ]rla olaI r@kma sa ulaBa hP%yaat Bara."Bara. ]rla olaI r@kma sa ulaBa hP%yaat Bara."Bara. ]rla olaI r@kma sa ulaBa hP%yaat Bara." ASaa p`karcyaa jaaihratI AapNa
raoja pahtao.

sava–saamaanya maaNaUsa skUTr¸ maaoTar¸ iÍja¸ rMgaIt iT.vhI.yaa saar#yaa mahaga vastU tao Aaiqa–k dRYTyaa duba–
la Asalyaanao Gao} Sakt naahI. prMtU yaa vastU hP%yaavar imaLNyaacaI saaoya saamaanya maaNasaala vastU GaoNyaasaazI
p`vaR<a krto. yaa yaaojanaonausaar vastU KrodIcyaa vaoLI ek ivaiSaYT r@kma BaravaI laagato AaiNa ]rlaolaI r@kma
puZIla kalaavaQaIt saulaBa hP%yaat foDta yaoto. ivaËota va KrodIdar yaamaQyao Jaalaolyaa kraranausaar hPta
maaisak¸ ~Omaaisak¸ AQa-vaaiYa-k ikMvaa vaaiYa-khI AsaU Saktao.

ASaa t–honao sava–saamaanya maaNasaalaa hPta KrodI yaaojanaomauLo Aavaa@yaabaahorcyaa vastU GaoNao Sa@ya haoto. yaa
yaaojanaonausaar ga`ahk saurvaatIlaa kahI r@kma do}na tI vastU Gao}na jaatao AaiNa ga`ahk va ivaËota yaamaQyao

Jaalaolyaa kraranausaar ]rlaolaI r@kma saulaBa hP%yaat foDtao. yaa yaaojanaomauLo ga`ahkalaa ³sava–saamaanya

maaNasaalaa´ hPta foDNyaasaazI ka hao[-naa prMtu bacatIcaI savaya laagato.

yaa pazat AapNa hPta KrodIcyaa vaogavaogaLyaa yaaojanaa pahNaar Aahaot. yaa yaaojanaot iktI vyaaja Aakarlao
jaato ho pahNaar Aahaot va %yaa iktI saulaBa Aahot yaacaI maaihtI GaoNaar Aahaot.

     ]i_YTo]i_YTo]i_YTo]i_YTo]i_YTo

yaa pazacaa AByaasa kolyaanaMtr AapNaasa KalaIla gaaoYTI Sa@ya haoNaar Aahot.

� hP%yaanao vastU KrodI krNyaamaQaIla fayadoÀ taoTo samajaavaUna Gaota yaotIla.

� hP%yaanao vastU GaotlaI Asata idlaolyaa sarLvyaaja dranao p`%yaok hP%yaacaI r@kma kaZta yao[-la.
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� p`%yaok hP%yaacaI r@kma AaiNa hP%yaaMcaI saM#yaa idlaI Asata vyaajadr kaZt yao[-la.

� hP%yaamaQyao caËvaaZ vyaajaacaI AakarNaI itmaahI¸ sahamaahI ikMvaa vaaiYa-k haot Asalyaasa %yaanausaar
hP%yaacaI r@kma kaZta yao[-la.

� hP%yaasaMbaMQaIt ]dahrNao saaoDivata yaotIla.

Apoixat p Uva–&anaApoixat p Uva–&anaApoixat p Uva–&anaApoixat p Uva–&anaApoixat p Uva–&ana

� sarLvyaaja AaiNa caËvaaZ vyaaja

� vyaaja AakarNaI maaisak¸ itmaahI¸ sahamaahI¸ vaaiYa-k Asatanaa vyaaja kaZNao.

9.1 hPtaKrodI yaa ojanaa hPtaKrodI yaa ojanaa hPtaKrodI yaa ojanaa hPtaKrodI yaa ojanaa hPtaKrodI yaa ojanaa –––––  kahI vyaa#yaa kahI vyaa#yaa kahI vyaa#yaa kahI vyaa#yaa kahI vyaa#yaa

� raoK ikMmat raoK ikMmat raoK ikMmat raoK ikMmat raoK ikMmat –––––     KrodIcyaa vaoLI ga`ahkalaa %yaa vastUcaI VavaI laagaNaarI ikMmat (Cash down

Payment)

eKadI vastU hP%yaanao KrodI krtanaa saurvaatIsa jaI r@kma VavaI laagato itlaa (Cash down

Payment)  dukanadar AaiNa ga`ahk yaamaQyao hPtobaMdIcaa krar haotanaa AaiNa ga`ahk vastU GarI
Gao}na jaatanaa idlaI jaaNaarI hI vastUcaI AMSat: ikMmat Asato.

� hPta hPta hPta hPta hPta ––––– ga`ahk inayaimatpNao zraivak kalaavaQaImaQyao ³drmaha¸ drvaYaI–´ vastUcyaa iMkMmatIcaa
kahI Baaga dukanadaralaa dot Asatao. %yaalaa hPta Asao mhNatat.

� hPta KrodI yaaojanaomaQaIla vyaaja hPta KrodI yaaojanaomaQaIla vyaaja hPta KrodI yaaojanaomaQaIla vyaaja hPta KrodI yaaojanaomaQaIla vyaaja hPta KrodI yaaojanaomaQaIla vyaaja ––––– hPta KrodI yaaojanaot ga`ahk AaiNa vastUcyaa ekUNa

ikMmatIpOkI kahI Baagaca dot Asatao.]rlaolaI r@kma tao naMtr doNaar Asatao. yaa naMtr imaLNaa–yaa
pOSaamauLo dukanadar ga`ahkakDUna jaast pOsao vasaUla krtao ho jaast pOsao mhNajao ga`ahkakaDo doya
Asalaolyaa rkmaovar Gaotlao jaaNaaro vyaaja haoya.

9.2 hPta yaa ojana otIla vyaaja kaZNaohPta yaa ojana otIla vyaaja kaZNaohPta yaa ojana otIla vyaaja kaZNaohPta yaa ojana otIla vyaaja kaZNaohPta yaa ojana otIla vyaaja kaZNao

hI p`iËyaa samajaavaUna GaoNyaasaazI AapNa kahI ]dahrNao saaoDvaU.

]da: ]da: ]da: ]da: ]da: 9.1 eka iT.vhI. caI raoKIcaI ikMmat eka iT.vhI. caI raoKIcaI ikMmat eka iT.vhI. caI raoKIcaI ikMmat eka iT.vhI. caI raoKIcaI ikMmat eka iT.vhI. caI raoKIcaI ikMmat 20,000 Aaho. haca iTvhI hP%yaanao GaotlaaAaho. haca iTvhI hP%yaanao GaotlaaAaho. haca iTvhI hP%yaanao GaotlaaAaho. haca iTvhI hP%yaanao GaotlaaAaho. haca iTvhI hP%yaanao Gaotlaa
Asata saurvaatIlaa Asata saurvaatIlaa Asata saurvaatIlaa Asata saurvaatIlaa Asata saurvaatIlaa 6000 Baravao laagatat va %yaanaMtr Baravao laagatat va %yaanaMtr Baravao laagatat va %yaanaMtr Baravao laagatat va %yaanaMtr Baravao laagatat va %yaanaMtr 6 maihnyaaMnaI maihnyaaMnaI maihnyaaMnaI maihnyaaMnaI maihnyaaMnaI 16,800

Vava o laagatat. yaa hP%yaa yaa ojana otIla vyaajadr kaZa.Vava o laagatat. yaa hP%yaa yaa ojana otIla vyaajadr kaZa.Vava o laagatat. yaa hP%yaa yaa ojana otIla vyaajadr kaZa.Vava o laagatat. yaa hP%yaa yaa ojana otIla vyaajadr kaZa.Vava o laagatat. yaa hP%yaa yaa ojana otIla vyaajadr kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : iTivhcaI raoKIcaI ikMmat = 20,000

saurvaatIcaa hPta = 6000

]rlaolaI r@kma = 14,000
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6  maihnyaanaMtr VavaI laagaNaarI r@kma = 16,800 = ?

hPta yaaojanaotIla vyaajadr r% Asalyaasa¸

14,000 + 14,000 X  X  = 16,800

28
10

7 =∴ r

∴ r = 40 ∴ vyaajadr = 40%

]da:]da:]da:]da:]da: 9.2 : eka pM#yaaMcaI raoKIcaI ikMmat eka pM#yaaMcaI raoKIcaI ikMmat eka pM#yaaMcaI raoKIcaI ikMmat eka pM#yaaMcaI raoKIcaI ikMmat eka pM#yaaMcaI raoKIcaI ikMmat 450 Aaho. haca pM#aa hP%yaanao Gaotlaa AsataAaho. haca pM#aa hP%yaanao Gaotlaa AsataAaho. haca pM#aa hP%yaanao Gaotlaa AsataAaho. haca pM#aa hP%yaanao Gaotlaa AsataAaho. haca pM#aa hP%yaanao Gaotlaa Asata
saurvaatIlaa saurvaatIlaa saurvaatIlaa saurvaatIlaa saurvaatIlaa 210 Baravao laagatat va %yaanaMtr drmaha Baravao laagatat va %yaanaMtr drmaha Baravao laagatat va %yaanaMtr drmaha Baravao laagatat va %yaanaMtr drmaha Baravao laagatat va %yaanaMtr drmaha 125 cao daona hPto Vavaocao daona hPto Vavaocao daona hPto Vavaocao daona hPto Vavaocao daona hPto Vavao

laagatat. yaa hP%yaaca o yaa ojana otIla vyaajadr kaZa.laagatat. yaa hP%yaaca o yaa ojana otIla vyaajadr kaZa.laagatat. yaa hP%yaaca o yaa ojana otIla vyaajadr kaZa.laagatat. yaa hP%yaaca o yaa ojana otIla vyaajadr kaZa.laagatat. yaa hP%yaaca o yaa ojana otIla vyaajadr kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : pM#yaacaI raoKIcaI ikMmat = 450

saurvaatIcaa hPta = 210

]rlaolaI r@kma = (450–210) = 240

hPta yaaojanaotIla vyaajadr dsaadSao r Aaho Asao maanaU

daona maihnyaacyaa AKorIsa

240 caI haoNaarI rasa = [240 + 240 X  ]

= ⎥⎦
⎤

⎢⎣
⎡ +

5

2
240

r
 ………….. (i)

ek maihnyaaMnaMtr 125 idlao jaatIla.

∴ ek maihnyaanaMtr = 125 + (125 )

= [125 +  ] ………….. (ii)

daona maihnyaanaMtr 125 idlao jaatIla  = 125 …….. (iii)

125
48

5
125

5

2
240 ++=+∴ rr

  

 =  = 10

 r =  = 33.8 (AMdajao)
∴ vyaajadr Ä 33.8%
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dusarI pQdtdusarI pQdtdusarI pQdtdusarI pQdtdusarI pQdt

pM#yaacaI raoKIcaI ikMmat = 450

saurvaatIcaa hPta = 210

daona hP%yaaMt VavaI laagaNaarI r@kma = (125 X2)

= 250

∴ ekUNa VavaI laagalaolaI r@kma = (210 + 250)

= 460

∴ Vavao laagalaolao vyaaja = (460–450) = 10

Paihlyaa maihnyaacao mau_la = (450 –210) = 240

dusa–yaa maihnyaacao mau_la = (240 – 125) = 115

∴ ek maihnyaasaazIcao ekUNa mau_la = (240 +115)

= 355

∴ 355 X X  = 10

ikMvaa r = 

=    33.8

∴ vyaajadr = 33.8%

]da. ]da. ]da. ]da. ]da. 9.3 : eka maayaËao AaovhnacaI ra oKIcaI ikMmat eka maayaËao AaovhnacaI ra oKIcaI ikMmat eka maayaËao AaovhnacaI ra oKIcaI ikMmat eka maayaËao AaovhnacaI ra oKIcaI ikMmat eka maayaËao AaovhnacaI ra oKIcaI ikMmat 9600 Aaho. hIca maayaËao AaovhnaAaho. hIca maayaËao AaovhnaAaho. hIca maayaËao AaovhnaAaho. hIca maayaËao AaovhnaAaho. hIca maayaËao Aaovhna
hP%yaanao GaotlaI Asata saurvaatIlaa hP%yaanao GaotlaI Asata saurvaatIlaa hP%yaanao GaotlaI Asata saurvaatIlaa hP%yaanao GaotlaI Asata saurvaatIlaa hP%yaanao GaotlaI Asata saurvaatIlaa 4000 Baravao laagatat va p`%yaokI Baravao laagatat va p`%yaokI Baravao laagatat va p`%yaokI Baravao laagatat va p`%yaokI Baravao laagatat va p`%yaokI 2000

ca o tIna maaisak hPto Vava o laagatat. yaa hP%yaayaa ojana otIla vyaajadr kaZa.ca o tIna maaisak hPto Vava o laagatat. yaa hP%yaayaa ojana otIla vyaajadr kaZa.ca o tIna maaisak hPto Vava o laagatat. yaa hP%yaayaa ojana otIla vyaajadr kaZa.ca o tIna maaisak hPto Vava o laagatat. yaa hP%yaayaa ojana otIla vyaajadr kaZa.ca o tIna maaisak hPto Vava o laagatat. yaa hP%yaayaa ojana otIla vyaajadr kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : maayaËaoAaovhnacaI raoKIcaI ikMmat = 9600

sau$vaatIcaa hPta = 4000

3 hP%yaaMcaI r@kma = (3 X 2000)

= 6000

hPtayaaojanaomaQyao BaravaI laagaNaarI r@kma = (4000 + 6000)

= 10,000

∴ idlaolao vyaaja         = (10,000 – 9,600)  = 400
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Paihlyaa maihnyaasaazI mau_la = (9600–4000) = 5600

dusa–yaa maihnyaasaazI mau_la = (5600–2000) = 3600

itsa–yaa maihnyaasaazI mau_la = (3600– 2000) = 1600

∴eka maihnyaasaazI ekUNa mau_la = (5600+3600+1600)
= 10,800

Aata

10,800 X  X  = 400  9R = 400

ikMvaa r =  = 44.4%

∴ vyaajadr = 44.4%

]da: ]da: ]da: ]da: ]da: 9.4 : eka sa MgaNakacaI ra oKIcaI ikMmat eka sa MgaNakacaI ra oKIcaI ikMmat eka sa MgaNakacaI ra oKIcaI ikMmat eka sa MgaNakacaI ra oKIcaI ikMmat eka sa MgaNakacaI ra oKIcaI ikMmat 30,000 Aaho. haca sa M gaNak hP%yaana oAah o. haca sa M gaNak hP%yaana oAah o. haca sa M gaNak hP%yaana oAah o. haca sa M gaNak hP%yaana oAah o. haca sa M gaNak hP%yaana o
Ga otlaa Asata sa urvaatIlaa Ga otlaa Asata sa urvaatIlaa Ga otlaa Asata sa urvaatIlaa Ga otlaa Asata sa urvaatIlaa Ga otlaa Asata sa urvaatIlaa 18,000 Barava o laagatat AaiNa %yaana Mtr p`%ya okIBarava o laagatat AaiNa %yaana Mtr p`%ya okIBarava o laagatat AaiNa %yaana Mtr p`%ya okIBarava o laagatat AaiNa %yaana Mtr p`%ya okIBarava o laagatat AaiNa %yaana Mtr p`%ya okI

2150 cao saha maaisak hPto Vava o laagatat. yaa hPta yaa ojana otIla vyaajadrcao saha maaisak hPto Vava o laagatat. yaa hPta yaa ojana otIla vyaajadrcao saha maaisak hPto Vava o laagatat. yaa hPta yaa ojana otIla vyaajadrcao saha maaisak hPto Vava o laagatat. yaa hPta yaa ojana otIla vyaajadrcao saha maaisak hPto Vava o laagatat. yaa hPta yaa ojana otIla vyaajadr
kaZa.kaZa.kaZa.kaZa.kaZa.

]kla :]kla :]kla :]kla :]kla : saMgaNakacaI raoKIcaI ikMmat = 30,000

saurvaatIcaa hPta = 18,000

6 hP%yaaMcaI r@kma = (6 X 2150) =

= 12,900

hPta yaaojanaomaQyao BaravaI laagaNaarI = 18000 + `. 12,900

= 30,900

∴ idlaolao vyaaja = (30,900 – 30,000)

= 900

Paihlyaa maihnyaasaazI mau_la = (30,000 – 18,000) = 12,000

dusa–yaa maihnyaasaazI mau_la = (12,000 – 2150) = 9850

itsa–yaa maihnyaasaazI mau_la = (9850 – 2150) = 7700
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caaOqyaa maihnyaasaazI mau_la = (7700 – 2150) = 5550

pacavyaa maihnyaasaazI mau_la = (555– – 2150) = 3400

sahavyaa maihnyaasaazI mau_la = (3400 – 2150) = 1250

∴ eka maihnyaasaazI ekUNa mau_la =

(12000 + 9850+7700+5550+3400+1250) = 39750

∴ 39750 X  X  = 900

= 22.17%    ∴ vyaajadr 27.17%

TIp :TIp :TIp :TIp :TIp :––––– ]da. 2,3,4 maQyao Aaplyaa Asao laxaat yaoto kI SaovaTcyaa maihnyaacaI r@kma hI maaisak
hP%yaapoxaa kmaI Asato. SaovaTcyaa maihnyaacyaa r@kmaot vyaaja imaLivalyaasa tI r@kma
maaisak hP%yaasaazI yaoto.

1) eka TobalaacaI raoKIcaI ikMmat 2000 Aaho hoca Tobala hP%yaanao Gaotlao Asata saurvaatIlaa
600 Baravao laagatat. %yaanaMtr 2 maihnyaaMnaI 1500 Vavao laagatat. tr yaa hPta yaaojanaotIla

vyaajadr kaZa.

2) eka saayaklacaI ikMmat 2700 Aaho. haca TI.vhI hP%yaanao Gaotlaa Asata saurvaatIlaa 4000

Baravao laagatat va %yaanaMtr p`%yaokI 3000 cao saha maaisak hPto Vavao laagatat. tr hPta
yaaojanaotIla vyaajadr kaZa.

3) eka TI.vhI.caI raoKIcaI ikMmat 21,000 Aaho. haca TI.vhI. hP%yaanao Gaotlaa Asata
saurvaatIlaa 4000 Baravao laagatat vaa %yaanaMtr p`%yaokI 3000 cao saha maaisak hPto Vavao
laagatat tr hPta yaaojanaotIla vyaajadr kaZa.

4) Ainalanao 6800 raoK ikMmat Asalaolaa saMgaNak hP%yaanao Gaotlaa. %yaasaazI %yaanao saurvaatIlaa
2000 Barlao AaiNa 1000 cao paca maaisak hPto Barlao. tr %yaalaa iktI vyaajadr Vavaa

laagalaa to kaZa.

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 9.....1
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5) eka skUTrcaI raoKIcaI ikMmat 28,000 Aaho. tI hP%yaanao GaotlaI Asata saurvaatIlaa 7400

Baravao laagatat. %yaanaMtr 5200  cao caar maaisak hPto Baravao laagatat. tr hPtayaaojanaotIla
vyaajadr kaZa.

6) eka eAr kMiDSanarcaI raoKIcaI ikMmat 20,000 Aaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaa
12,000 Baravao laagatat. %yaanaMtr p`%yaokI 2200 cao caar maaisak hPto Baravao laagatat.

tr yaa hPtayaaojanaotIla vyaajadr ek dSaaMSa sqaLapya–Mt kaZa.

7) ek vastU raoKInao 25,000 imaLto. tI hP%yaanao GyaavayaacaI Asalyaasa saurvaatIlaa 20% r@kma
raoK BaravaI laagato. %yaanaMtr 3750 cao saha maaisak hPto Baravao laagatat. tr yaa hPta
yaaojanaotIla vyaajadr kaZa.

9.3 hP%yaacaI r@kma kaZNa ohP%yaacaI r@kma kaZNa ohP%yaacaI r@kma kaZNa ohP%yaacaI r@kma kaZNa ohP%yaacaI r@kma kaZNa o

Aata yaa baabaIkDo AapNa dukanadaracyaa najarotUna pahU yaa. ivaËI vaaZavaI mhNaUna dukanadar vastU hP%yaanao
ivakNyaasa tyaar haotat. pOsao hP%yaanao imaLt AsalyaamaULo dukanadar kahI dranao vyaaja Aakartat.
%yaacap`maaNao saurvaatIcaa hPta¸ %yaapuZIla hP%yaaMcaI saM#yaa va p`%yaok hP%yaacaI r@kma zrivatat. hI p`iËyaa
samajaavaUna GaoNyaasaazI AapNa kahI ]dahrNao saaoDvaU.

]da. ]da. ]da. ]da. ]da. 9.5 : eka pM#yaa McaI ra oKIcaI ikMmat eka pM#yaa McaI ra oKIcaI ikMmat eka pM#yaa McaI ra oKIcaI ikMmat eka pM#yaa McaI ra oKIcaI ikMmat eka pM#yaa McaI ra oKIcaI ikMmat 1940 Aaho. ha pM#aa hP%yaana o GyaavayaacaaAaho. ha pM#aa hP%yaana o GyaavayaacaaAaho. ha pM#aa hP%yaana o GyaavayaacaaAaho. ha pM#aa hP%yaana o GyaavayaacaaAaho. ha pM#aa hP%yaana o Gyaavayaacaa
Asalyaasa Asalyaasa Asalyaasa Asalyaasa Asalyaasa 420 sa urvaatIcaa hPta Vavaa laagata o va %yaana Mtr tIna sama anasa urvaatIcaa hPta Vavaa laagata o va %yaana Mtr tIna sama anasa urvaatIcaa hPta Vavaa laagata o va %yaana Mtr tIna sama anasa urvaatIcaa hPta Vavaa laagata o va %yaana Mtr tIna sama anasa urvaatIcaa hPta Vavaa laagata o va %yaana Mtr tIna sama ana
rkmaocao maaisak hPto Vavao laagatat. yaasaazI dsaadSao rkmaocao maaisak hPto Vavao laagatat. yaasaazI dsaadSao rkmaocao maaisak hPto Vavao laagatat. yaasaazI dsaadSao rkmaocao maaisak hPto Vavao laagatat. yaasaazI dsaadSao rkmaocao maaisak hPto Vavao laagatat. yaasaazI dsaadSao 96 dranao vyaaja AakarNaIdranao vyaaja AakarNaIdranao vyaaja AakarNaIdranao vyaaja AakarNaIdranao vyaaja AakarNaI

ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : pM#yaacaI raoKIcaI ikMmat = 1940

saurvaatIcaa hPta = 420

]rlaolaI r@kma 1520 hI tIna maaisak hP%yaat doNao.

P`a%yaok hPta x caa Aaho Asao maanaU.

∴ hPta KrodInao VavaI laagaNaarI ekUNa r@kma  = [ 420 + 3x]

∴ idlaolao vyaaja = (420 + 3x–1940)

= (3x – 1520)

∴ pihlyaa maihnyaat doNao AsalaolaI r@kma = 1520

∴ dusa–yaa maihnyaat doNao AsalaolaI r@kma = (1520 – x)

∴ itsa–yaa maihnyaat doNao AsalaolaI r@kma = (1520–2x)
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∴ eka maihnyaasaazI ekUNa mau_la = (4560 – 3 x)

vyaajadr = 16 %

∴ (3x – 1520) = (4560 – 3x)   X

∴ 25 (3x – 1520) = (1520 – x)

mhNajaoca 76 x = 39520

ikMvaa     x = 520

∴ p`%yaok maaisak hP%yaacaI r@kma = 520

]da. ]da. ]da. ]da. ]da. 9.6 : eka sa M g aNakacaI ra oKIcaI ik M m at eka sa M g aNakacaI ra oKIcaI ik M m at eka sa M g aNakacaI ra oKIcaI ik M m at eka sa M g aNakacaI ra oKIcaI ik M m at eka sa M g aNakacaI ra oKIcaI ik M m at 34,000 Aah o. ha sa M g aNak hP%ya a n a oAah o. ha sa M g aNak hP%ya a n a oAah o. ha sa M g aNak hP%ya a n a oAah o. ha sa M g aNak hP%ya a n a oAah o. ha sa M g aNak hP%ya a n a o
Gyaavayaacyaa Asalyaasa Gyaavayaacyaa Asalyaasa Gyaavayaacyaa Asalyaasa Gyaavayaacyaa Asalyaasa Gyaavayaacyaa Asalyaasa 20,000 sa u$vaatIcaa hPta Vavaa laagatao va %yaana Mtrsa u$vaatIcaa hPta Vavaa laagatao va %yaana Mtrsa u$vaatIcaa hPta Vavaa laagatao va %yaana Mtrsa u$vaatIcaa hPta Vavaa laagatao va %yaana Mtrsa u$vaatIcaa hPta Vavaa laagatao va %yaana Mtr
paca samaana rkma oca o maaisak hPto Vava o laagatat. yaasaazI dsaadSa o paca samaana rkma oca o maaisak hPto Vava o laagatat. yaasaazI dsaadSa o paca samaana rkma oca o maaisak hPto Vava o laagatat. yaasaazI dsaadSa o paca samaana rkma oca o maaisak hPto Vava o laagatat. yaasaazI dsaadSa o paca samaana rkma oca o maaisak hPto Vava o laagatat. yaasaazI dsaadSa o 30 drana o drana o drana o drana o drana o
vyaaja AakarNaI ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.vyaaja AakarNaI ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.vyaaja AakarNaI ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.vyaaja AakarNaI ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.vyaaja AakarNaI ha ot Asalyaasa maaisak hP%yaacaI r@kma kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : saMgaNakacaI raoKIcaI ikMmat = 34,000

saurvaatIcaa hPta = 20,000

]rlaolaI r@kma 14,000 paca maaisak hP%yaat doNao.

P`a%yaok TPpa x caa Aaho̧  Asao maanaU.

hPta KrodInao VavaI laagaNaarI ekUNa r@kma = [20,000 + 5x]

∴ yaa pQdtIt AakarNyaat Aalaolao vyaaja = (5x – 14000)

Paihlyaa maihnyaat doNao AsalaolaI r@kma = 1400

dusa–yaa maihnyaat doNao AsalaolaI r@kma = (1400 – x)

itsa–yaa maihnyaat doNao AsalaolaI r@kma = (14000 – 2x)

caaOqyaa maihnyaat doNao AsalaolaI r@kma = (14000 – 3x)

pacavyaa maihnyaat doNao AsalaolaI r@kma = (14000 – 4 x)

∴ eka maihnyaasaazI ekUNa mau_la = (70,000 – 10x)

vyaajadr = 30%

∴ (5x – 14000) = (70000 – 10x) X  X 
12

1

∴ 40 (5x – 14000) = 10 (7000–x)
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20 x – 56000 = 7000 – x

ikMvaa 21x = 63000

∴ x = 
21

63000

∴ x = 3000

∴ p`%yaok maaisak hP%yaacaI r@kma 3000

]da. ]da. ]da. ]da. ]da. 9.7 : kpDo Qa uNyaacyaa eka ya M~acaI ra oK ikMmat kpDo Qa uNyaacyaa eka ya M~acaI ra oK ikMmat kpDo Qa uNyaacyaa eka ya M~acaI ra oK ikMmat kpDo Qa uNyaacyaa eka ya M~acaI ra oK ikMmat kpDo Qa uNyaacyaa eka ya M~acaI ra oK ikMmat 12000 Aaho. hP%yaavar ya M~Aaho. hP%yaavar ya M~Aaho. hP%yaavar ya M~Aaho. hP%yaavar ya M~Aaho. hP%yaavar ya M~
Gyaavayaaca o Asalyaasa kMpnaIlaa Gyaavayaaca o Asalyaasa kMpnaIlaa Gyaavayaaca o Asalyaasa kMpnaIlaa Gyaavayaaca o Asalyaasa kMpnaIlaa Gyaavayaaca o Asalyaasa kMpnaIlaa 5200 Barava o laagatat AaiNa ]rlaolaI r@kmaBarava o laagatat AaiNa ]rlaolaI r@kmaBarava o laagatat AaiNa ]rlaolaI r@kmaBarava o laagatat AaiNa ]rlaolaI r@kmaBarava o laagatat AaiNa ]rlaolaI r@kma
sam a a n a m a a is ak hP%ya at Barava I laagat o. vyaajadr dsaadSa o  sa m a a n a m a a is ak hP%ya at Barava I laagat o. vyaajadr dsaadSa o  sa m a a n a m a a is ak hP%ya at Barava I laagat o. vyaajadr dsaadSa o  sa m a a n a m a a is ak hP%ya at Barava I laagat o. vyaajadr dsaadSa o  sa m a a n a m a a is ak hP%ya at Barava I laagat o. vyaajadr dsaadSa o  12 Aah o. jarAah o. jarAah o. jarAah o. jarAah o. jar
ga`ahkanao kMpnaIlaa drmaha ga`ahkanao kMpnaIlaa drmaha ga`ahkanao kMpnaIlaa drmaha ga`ahkanao kMpnaIlaa drmaha ga`ahkanao kMpnaIlaa drmaha 1400 idlao¸ tr %yaalaa iktI hPto Baravao laagatIlaÆidlao¸ tr %yaalaa iktI hPto Baravao laagatIlaÆidlao¸ tr %yaalaa iktI hPto Baravao laagatIlaÆidlao¸ tr %yaalaa iktI hPto Baravao laagatIlaÆidlao¸ tr %yaalaa iktI hPto Baravao laagatIlaÆ

]<ar :]<ar :]<ar :]<ar :]<ar : samajaa %yaalaa ‘n’  hPto Baravao laagatIla¸ Asao maanaU

yaM~acaI raoKIcaI ikMmat = 12000

hPta KrodInao VavaI laagaNaarI ekUNa r@kma = (5200 + 1400n)

vyaajadr = 12 %

∴ %yaalaa Vavao laagaNaaro vyaaja = (5200+1400n–12,000)

= (1400n – 6800)

P`a%yaok maihnyaat doNao Asalaolao mau_la

Paihlyaa maihnyaat doNao AsalaolaI r@kma = 6800

dusa–yaa maihnyaat doNao AsalaolaI r@kma = 5400

itsa–yaa maihnyaat doNao AsalaolaI r@kma = 4000

caaOqyaa maihnyaat doNao AsalaolaI r@kma = 2600

pacavyaa maihnyaat doNao AsalaolaI r@kma = 1200

sahavyaa maihnyaat doNao AsalaolaI r@kma = 0

∴ eka maihnyaasaazI ekUNa mau_la = 20,000

∴ 20,000 
12

1

100

12 ××   = (1400n – 6800)

∴ 1400 n = 7000 mhNajaoca n =  
1400

700
 = 5

∴ %yaalaa 5 hPto Baravao laagatIla.
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1) eka skUTrcaI raoKIcaI ikMmat 30,000 Aaho. tI hP%yaanao VavayaacaI Asalyaasa 15,000

saurvaatIcaa hPta Baravaa laagatao. AaiNa ]rlaolaI r@kma 4 samaana maaisak hP%yaat foDavaI laagato.
vyaajadr dsaadSao 33 1/

3
 % Asalyaasa maaisak hP%yaacaI r@kma kaZa.

2) maayaËaovaovh AaovhnacaI raoKIcaI ikMmat 9600 Aaho. tI hP%yaanao GyaavayaacaI Asalyaasa saurvaatIcaa
hPta 4000 Baravaa laagatao AaiNa ]rlaolaI r@kma 3 samaana maaisak hP%yaat foDavaI laagato.
vyaajadr dsaadSao 22 2/

9
 Asalyaasa maaisak hP%yaacaI r@kma kaZa.

3) eka vastUcaI raoKIcaI ikMmat 500 Aaho. tI hP%yaanao VavayaacaI Asalyaasa 1500 saurvaatIcaa
hPta Baravaa laagatao AaiNa ]rlaolaI r@kma 5 samaana maaisak hP%yaat foDavaI laagato. vyaajadr
dsaadSao 18 Asalyaasa maaisak hP%yaacaI r@kma kaZa.

4) eka vastUcaI raoKIcaI ikMmat 500 Aaho. tI hP%yaanao VavayaacaI Asalyaasa 150 saurvaatIcaa
hPta Baravaa laagatao AaiNa ]rlaolaI r@kma 5 samaana maaisak hP%yaat foDavaI laagato. vyaajadr
dsaadSao 18 Asalyaasa maaisak hP%yaacaI r@kma kaZa.

9.4 raoK ikMmat kaZNaoraoK ikMmat kaZNaoraoK ikMmat kaZNaoraoK ikMmat kaZNaoraoK ikMmat kaZNao

hP%yaavar idlaolyaa vastUMcaI raoK ikMmat kaZNao yaavar AaQaairt kahI ]dahrNao AapNa pahU yaa.

%yaasaazI saurvaatIcaa hpta¸ samaana maaisak hP%yaacaI r@kma¸ maaisak hP%yaaMcaI saM#yaa¸ AaiNa vyaajadr yaa
gaaoYtI maaihtI Asaavyaa laagatat.

]da.]da.]da.]da.]da.9.8 : – ek saayakla sa urvaatIcaa hPta ek saayakla sa urvaatIcaa hPta ek saayakla sa urvaatIcaa hPta ek saayakla sa urvaatIcaa hPta ek saayakla sa urvaatIcaa hPta 500 Ga o}na hP%yaana o ivaklaI d usara hPtaGa o}na hP%yaana o ivaklaI d usara hPtaGa o}na hP%yaana o ivaklaI d usara hPtaGa o}na hP%yaana o ivaklaI d usara hPtaGa o}na hP%yaana o ivaklaI d usara hPta
610 ha ek maihnyaanao doNyaat yaoNaar Aaho. vyaajadr dsaadSao ha ek maihnyaanao doNyaat yaoNaar Aaho. vyaajadr dsaadSao ha ek maihnyaanao doNyaat yaoNaar Aaho. vyaajadr dsaadSao ha ek maihnyaanao doNyaat yaoNaar Aaho. vyaajadr dsaadSao ha ek maihnyaanao doNyaat yaoNaar Aaho. vyaajadr dsaadSao 20 AsalyaasaAsalyaasaAsalyaasaAsalyaasaAsalyaasa

saayaklacaI ra oKIcaI ikMmat kaZa.saayaklacaI ra oKIcaI ikMmat kaZa.saayaklacaI ra oKIcaI ikMmat kaZa.saayaklacaI ra oKIcaI ikMmat kaZa.saayaklacaI ra oKIcaI ikMmat kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : saurvaatIcaa hPta = 500

ek maihnyaanaMtr doNyaat yaoNaarI hP%yaacaI r@kma = 610

vyaajadr = 20%

AapNaasa ek maihnyaanaMtr doNyaat yaoNaa–yaa 610 caI AajacaI ikMmat ³mau_la´ kaZavayaacaI
Aaho.

∴ 610 = ⎥⎦
⎤

⎢⎣
⎡ +×× mau_lamau_la

12

1

100

20

 AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa  AaplaI p`gatI tpasaa 9.....2
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 610 = mau_la ⎥⎦
⎤

⎢⎣
⎡ +

1200

20
1 .

ikMvaa mau_la = 
1220

1200610×
.

      = 600

∴ saayaklacaI raoKIcaI ikMmat = (500 + 600)

= 1100

]da. ]da. ]da. ]da. ]da. 9.9 :– ek k^ma ora sa urvaatIcaa hPta ek k^ma ora sa urvaatIcaa hPta ek k^ma ora sa urvaatIcaa hPta ek k^ma ora sa urvaatIcaa hPta ek k^ma ora sa urvaatIcaa hPta 2500 Ga o}na hP%yaana o ivaklaa. dusara hPtaGa o}na hP%yaana o ivaklaa. dusara hPtaGa o}na hP%yaana o ivaklaa. dusara hPtaGa o}na hP%yaana o ivaklaa. dusara hPtaGa o}na hP%yaana o ivaklaa. dusara hPta
2100 ha tIna maihnyaana Mtr d oNyaat ya oNaar Aaho. vyaajadr dsaadSa o ha tIna maihnyaana Mtr d oNyaat ya oNaar Aaho. vyaajadr dsaadSa o ha tIna maihnyaana Mtr d oNyaat ya oNaar Aaho. vyaajadr dsaadSa o ha tIna maihnyaana Mtr d oNyaat ya oNaar Aaho. vyaajadr dsaadSa o ha tIna maihnyaana Mtr d oNyaat ya oNaar Aaho. vyaajadr dsaadSa o 20

Asalyaasa k^ma oAsalyaasa k^ma oAsalyaasa k^ma oAsalyaasa k^ma oAsalyaasa k^ma o––––– yaacaI ra oKIcaI ikMmat kaZa.yaacaI ra oKIcaI ikMmat kaZa.yaacaI ra oKIcaI ikMmat kaZa.yaacaI ra oKIcaI ikMmat kaZa.yaacaI ra oKIcaI ikMmat kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : sau$vaatIcaa hPta = 2500

tIna maihnyaanaMtr VavayaacaI r@kma = 2100

vyaajadr = 20%

∴ 2100 caI AajacaI ikMmat kaZU.

= 2,000

∴ k^mao–yaacaI raoKIcaI ikMmat = (2500 + 2000)

= 4500

∴ k^mao–yaacaI raoKIcaI ikMmat = 4,500

dusarI pQdtdusarI pQdtdusarI pQdtdusarI pQdtdusarI pQdt

raoKIcaI ikMmat x Aaho Asao maanaU

saurvaatIcaa hPta = 2500

∴ 3 maihnyaanaMtrcyaa hP%yaacao mau_la = ( x – 2500)

12
3

20100

1002100

×+

×== 
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∴ vyaaja = (4600 – x)

∴ 3 maihnyaanaMtrcyaa hP%yaanao mau_la = (x – 2500)

∴ (4600 – x) = (x – 2500) 
20

2500

100

20

12

3 −=×× x

∴ 20 (4600 – x) =  x – 2500

∴92000 – 20x = x  – 2500

∴ 92000 + 2500 = x + 20x

∴ 94500 = 21x

∴ x =  
21

94500

∴ x = 4500

∴ k^mao–yaacaI raoKIcaI ikMmat = 4500

]da.]da.]da.]da.]da.9.10 :– ek ima@sar sa urvaatIcaa hPta ek ima@sar sa urvaatIcaa hPta ek ima@sar sa urvaatIcaa hPta ek ima@sar sa urvaatIcaa hPta ek ima@sar sa urvaatIcaa hPta 360 do}na hP%yaana o KrodI kolaa. %yaana Mtrdo}na hP%yaana o KrodI kolaa. %yaana Mtrdo}na hP%yaana o KrodI kolaa. %yaana Mtrdo}na hP%yaana o KrodI kolaa. %yaana Mtrdo}na hP%yaana o KrodI kolaa. %yaana Mtr
p`%ya okI p`%ya okI p`%ya okI p`%ya okI p`%ya okI 390 ca o ca o ca o ca o ca o 3 maaisak hPto Vava o laagatat. vyaajadr maaisak hPto Vava o laagatat. vyaajadr maaisak hPto Vava o laagatat. vyaajadr maaisak hPto Vava o laagatat. vyaajadr maaisak hPto Vava o laagatat. vyaajadr 16% AsalyaasaAsalyaasaAsalyaasaAsalyaasaAsalyaasa
ima@sarcaI ra oKIcaI ikMmat kaZa.ima@sarcaI ra oKIcaI ikMmat kaZa.ima@sarcaI ra oKIcaI ikMmat kaZa.ima@sarcaI ra oKIcaI ikMmat kaZa.ima@sarcaI ra oKIcaI ikMmat kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : ima@sarcaI raoKIcaI ikMmat x Aaho Asao maanaU.

saurvaatIcaa hPta = 360

3 hP%yaat VavaI laagaNaarI r@kma = (3 x 390)

= 1170

∴ ekUNa VavaI laagaNaarI r@kma = (360 + 1170)

= 1530

∴ vyaaja = (1530 – x)

∴ pihlyaa maihnyaasaazIcao mau_la = ( x – 360)

∴ dusa–yaa maihnyaasaazIcao mau_la = ( x – 360–390) = ( x – 750)

∴ itsa–yaa maihnyaasaazIcao mau_la = ( x – 750–390) = ( x – 1140)

∴ eka maihnyaasaazI ekUNa mau_la = ( x – 360+ x – 750 + x – 1140)

= ( 3x – 2250)
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∴ (1530 – x) = (3x –  2250) 
100

16

12

1 ××

25

750−= x

∴ 25 ( 1530 – x) = x – 750

∴ 38250 + 750 = x + 25 x

∴ 39000 = 26 x

∴ x = 
26

39000

∴ x                     = 1500

∴ ima@sarcaI raoKIcaI ikMmat = 1500

 AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa  AaplaI p`gatI Aajamaavaa 9.3

1) ek Tobala saurvaatIcaa hPta 750 do}na hP%yaanao KrodI kolao. %yaanaMtr 6 maihnyaaMnaI
436 caa hPta Vavaa laagaNaar haota. vyaajadr dsaadSao 18 Asalyaasa TobalaacaI raoKIcaI

ikMmat kaZa.

2) ek iÍja saurvaatIcaa hPta 7000 do}na hP%yaanao KrodI kolaa. %yaanaMtr 3 maihnyaaMnaI
3180 caa hPta Vavaa laagaNaar haota. vyaajadr dsaadSao 24 Asalyaasa iÍjacaI raoKIcaI

ikMmat kaZa.

3) svayaMpak GaratIla SaogaDyaa saurvaatIcaa hPta 520 do}na hP%yaanao KrodI kolyaa %yaanaMtr drmaha
520 cao caar samaana hPto Vavao laagaNaar haoto. vyaajadr dsaadSao 25 Asalyaasa SaogaDyaaMcaI

raoKIcaI ikMmat kaZa.

4) ek pM#aa saurvaatIca hPta 210 do}na hP%yaanao KrodI kolaa. %yaanaMtr drmaha 260 cao tIna
samaana hPto Vavao laagaNaar haoto. vyaajadr dsaadSao 16 Asalyaasa pM#yaacaI raoKIcaI ikMmat kaZa.

5) ek ivaVut SaogaDI saurvaatIcaa hPta 1500 do}na hP%yaanao KrodI kolaI. %yaanaMtr drmaha
440 cao paca samaana hPto Vavao laagaNaar haoto. vyaajadr dsaadSao 24 Asalyaasa SaogaDIcaI

raoKIcaI ikMmat kaZa.

1.5 caËvaaZ vyaajaavar AaQaairt ]dahrNa ocaËvaaZ vyaajaavar AaQaairt ]dahrNa ocaËvaaZ vyaajaavar AaQaairt ]dahrNa ocaËvaaZ vyaajaavar AaQaairt ]dahrNa ocaËvaaZ vyaajaavar AaQaairt ]dahrNa o

hP%yaanao vastU KrodI krtanaa ekUNa hP%yaaMcaa kalaavaQaI ek vaYaa–cyaa AatIla Asalyaasa sava–
saaQaarNapNao sarLvyaajaanao vyaaja AakarNaI kolaI Aaho.
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prMtu Gar KrodI¸ gaaDI KrodI ikMvaa karKanadarIsaazI dIGa- maudtIcaI kjao- GaotlaI jaatat. yaa
izkaNaI hPta sava-saaQaarNapNao vaaiYa-k AaiNa dIGa- maudtIsaazI Asatao mhNaUna ASaa baabatIt
caËvaaZ vyaajaacaa vaapr kolaa jaatao.

hP%yaacaa kalaavaQaI vaYaa-cyaa AatIla AsaUna sauQda jar vyaaja AakarNaI itmaahI ikMvaa sahamaahI
Asalyaasa ivaËota caËvaaZ dranaoca vyaaja AakarNaI krtao.

caËvaaZ vyaajaavar AaQaarIt kahI ]dahrNao AapNa pahU yaa.

]da.]da.]da.]da.]da.9.11 : ek iÍjacaI raoKInao ikMmat ek iÍjacaI raoKInao ikMmat ek iÍjacaI raoKInao ikMmat ek iÍjacaI raoKInao ikMmat ek iÍjacaI raoKInao ikMmat 12,000 Aaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaaAaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaaAaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaaAaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaaAaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaa
3600 Barava o laagatat AaiNa %yaana Mtr ]rlaolaI r@kma daona samaana sahamaahIBarava o laagatat AaiNa %yaana Mtr ]rlaolaI r@kma daona samaana sahamaahIBarava o laagatat AaiNa %yaana Mtr ]rlaolaI r@kma daona samaana sahamaahIBarava o laagatat AaiNa %yaana Mtr ]rlaolaI r@kma daona samaana sahamaahIBarava o laagatat AaiNa %yaana Mtr ]rlaolaI r@kma daona samaana sahamaahI

hP%yaat foDavaI laagat o. caËvaaZ vyaajadracaI AakarNaI AQa -vaaiYa -k Asa UnahP%yaat foDavaI laagat o. caËvaaZ vyaajadracaI AakarNaI AQa -vaaiYa -k Asa UnahP%yaat foDavaI laagat o. caËvaaZ vyaajadracaI AakarNaI AQa -vaaiYa -k Asa UnahP%yaat foDavaI laagat o. caËvaaZ vyaajadracaI AakarNaI AQa -vaaiYa -k Asa UnahP%yaat foDavaI laagat o. caËvaaZ vyaajadracaI AakarNaI AQa -vaaiYa -k Asa Una
vyaajadr vyaajadr vyaajadr vyaajadr vyaajadr 20% Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : iÍjacaI raoKInao ikMmat  = 12,000

saurvaatIcaa hPta = 3600

baakI = 8400

vyaajadr =  dsaadSao 20% ikMvaa AQa-vaaiYa-k 10%

AQa-sahamaahIcaa hPta x  Aaho̧  Asao maanaU

AapNa p`%yaok hP%yaacaI AajacaI ikMmat ³mau_la´ kaZU.

P
1
 AaiNa P

2
 yaa AnauËmao pihlaa hPta va dusara hPta yaaMcyaa Aajacyaa ikMmatI Aahot¸ Asao

maanaU

∴ x =  
1

1 100

10
1 ⎥⎦

⎤
⎢⎣
⎡ +p  AaiMNa x = 

2

2 100

10
1 ⎥⎦

⎤
⎢⎣
⎡ +p

xp   ⎟
⎠
⎞

⎜
⎝
⎛∴

11

10
1  AaiMNa xP  

2

2 100

10
1 ⎟

⎠
⎞

⎜
⎝
⎛ +=

∴ 8400
121

100

11

10
     =xx

ikMvaa 4840
210

1218400
    =×=x

∴ p`%yaok hP%yaacaI ikMmat = 4840
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]da. ]da. ]da. ]da. ]da. 9.12 : eka kpDo Qa uNyaacyaa ya M~acaI ra oKIcaI ikM Mmat eka kpDo Qa uNyaacyaa ya M~acaI ra oKIcaI ikM Mmat eka kpDo Qa uNyaacyaa ya M~acaI ra oKIcaI ikM Mmat eka kpDo Qa uNyaacyaa ya M~acaI ra oKIcaI ikM Mmat eka kpDo Qa uNyaacyaa ya M~acaI ra oKIcaI ikM Mmat 15,000 Aaho. to hP%yaana oAaho. to hP%yaana oAaho. to hP%yaana oAaho. to hP%yaana oAaho. to hP%yaana o
G a otlya as a s a u$va atIla a G a otlya as a s a u$va atIla a G a otlya as a s a u$va atIla a G a otlya as a s a u$va atIla a G a otlya as a s a u$va atIla a 2250 Barav a o  l a a g atat AaiNa %y a a n a Mtr ]rla o l a IB arav a o  l a a g atat AaiNa %y a a n a Mtr ]rla o l a IB arav a o  l a a g atat AaiNa %y a a n a Mtr ]rla o l a IB arav a o  l a a g atat AaiNa %y a a n a Mtr ]rla o l a IB arav a o  l a a g atat AaiNa %y a a n a Mtr ]rla o l a I
r@km a d a o n a  s a m a a n a  s ah a m a ah I  hP % y a at f oD a v a I  l a a g at o. c aËv a aZ vy a aj ar@km a d a o n a  s a m a a n a  s ah a m a ah I  hP % y a at f oD a v a I  l a a g at o. c aËv a aZ vy a aj ar@km a d a o n a  s a m a a n a  s ah a m a ah I  hP % y a at f oD a v a I  l a a g at o. c aËv a aZ vy a aj ar@km a d a o n a  s a m a a n a  s ah a m a ah I  hP % y a at f oD a v a I  l a a g at o. c aËv a aZ vy a aj ar@km a d a o n a  s a m a a n a  s ah a m a ah I  hP % y a at f oD a v a I  l a a g at o. c aËv a aZ vy a aj a
dracaI AakarNaI AQa-vaaiYa -k AsaUna vyaajadr dracaI AakarNaI AQa-vaaiYa -k AsaUna vyaajadr dracaI AakarNaI AQa-vaaiYa -k AsaUna vyaajadr dracaI AakarNaI AQa-vaaiYa -k AsaUna vyaajadr dracaI AakarNaI AQa-vaaiYa -k AsaUna vyaajadr 8% Aaho. tr p`%ya ok hP%yaacaIAaho. tr p`%ya ok hP%yaacaIAaho. tr p`%ya ok hP%yaacaIAaho. tr p`%ya ok hP%yaacaIAaho. tr p`%ya ok hP%yaacaI
r@kma kaZa.r@kma kaZa.r@kma kaZa.r@kma kaZa.r@kma kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : yaM~acaI raoKInao ikMmat = 15000

saurvaatIcaa hPta = 2250

]rlaolaI r@kma = (15000 – 2250)

= 12750

vyaaja = 8 % vaaiYa-k , 4% AQa-vaaiYa-k

AQa-sahamaahIcaa hPta x  Aaho Asao maanaU

P1 AaiNa P2 yaa AnauËmao pihlaa hPta va dusara hPta yaaMcyaa Aajacyaa mau_laaMcyaa ikMmatI
Aahot Asao maanaU.

∴ 
1

1 100

4
1 ⎥⎦

⎤
⎢⎣
⎡ += Px   ; 

2

1 100

4
1 ⎥⎦

⎤
⎢⎣
⎡ += Px   

∴ xP   
26

25
1 =  AaiNa xP

2

2 26

25
⎥⎦
⎤

⎢⎣
⎡=  

xx
2

26

25

26

25
12750 ⎟

⎠
⎞

⎜
⎝
⎛+=∴      

= ⎥⎦
⎤

⎢⎣
⎡ +

26

25
1

26

25
x

= x
26

51

26

25 ×

 
51

26

25

26
12750 ××=⇒ x

= 6760

p`%yaok hPta = 6760 caa hao[-la.
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]da. ]da. ]da. ]da. ]da. 9.13 : eka ya M~acaI ikMmat raoKIna o eka ya M~acaI ikMmat raoKIna o eka ya M~acaI ikMmat raoKIna o eka ya M~acaI ikMmat raoKIna o eka ya M~acaI ikMmat raoKIna o 3500 Aaho. to hP%yaana o Ga otlyaasa sa urvaatIlaaAaho. to hP%yaana o Ga otlyaasa sa urvaatIlaaAaho. to hP%yaana o Ga otlyaasa sa urvaatIlaaAaho. to hP%yaana o Ga otlyaasa sa urvaatIlaaAaho. to hP%yaana o Ga otlyaasa sa urvaatIlaa
1500 Vavao laagatat AaiNa ]rlaolaI r@kma Vavao laagatat AaiNa ]rlaolaI r@kma Vavao laagatat AaiNa ]rlaolaI r@kma Vavao laagatat AaiNa ]rlaolaI r@kma Vavao laagatat AaiNa ]rlaolaI r@kma 3 samaana itmaahI hP%yaat foDavaIsamaana itmaahI hP%yaat foDavaIsamaana itmaahI hP%yaat foDavaIsamaana itmaahI hP%yaat foDavaIsamaana itmaahI hP%yaat foDavaI

laagat o. caËvaaZ vyaaja dracaI AakarNaI itmaahI Asa U n a vyaajadr laagat o. caËvaaZ vyaaja dracaI AakarNaI itmaahI Asa U n a vyaajadr laagat o. caËvaaZ vyaaja dracaI AakarNaI itmaahI Asa U n a vyaajadr laagat o. caËvaaZ vyaaja dracaI AakarNaI itmaahI Asa U n a vyaajadr laagat o. caËvaaZ vyaaja dracaI AakarNaI itmaahI Asa U n a vyaajadr 12 %
Aaho. tr p`%ya ok hP%yaacaI r@kma pUNa - $pyaat kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma pUNa - $pyaat kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma pUNa - $pyaat kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma pUNa - $pyaat kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma pUNa - $pyaat kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : yaM~acaI raoKInao ikMmat = 3500

saurvaatIcaa hPta = 1500

]rlaolaI r@kma = (3500 –1500) = 2000

vyaajadr    = 12%         ∴ 
4

12  = 3% itmaahI

p`%yaok hPta x caa Aaho. AaiNa

P1AaiNa P2 AaiNa P3 AnauËmao pihlaa hPta AaiNa dusara hPta AaiNa itsara hPta yaaMcyaa
mau_laaMcyaa Aajacyaa ikMmatI Aahot¸ Asao maanaU

3

3

2

21 100

3
1P  and  

100

3
1P   ,

100

3
1P ⎟

⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ += xxx

xxx
3

3

2

21 103

100
P   and   

103

100
P   ,

103

100
P ⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛==

.

2000
103

100

103

100
1

103

100
2000

103

100

103

100

103

100
232

=
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛++⇒=⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+ xxxx

( )
30909

103

100

103
2000

2

××=x  = 707

∴ p`%yaok hPta = 707

]da. ]da. ]da. ]da. ]da. 9.14 : ek Toilaivhjana saurvaatIcaa hPta ek Toilaivhjana saurvaatIcaa hPta ek Toilaivhjana saurvaatIcaa hPta ek Toilaivhjana saurvaatIcaa hPta ek Toilaivhjana saurvaatIcaa hPta 7110 do}na hP%yaavar Gaota yaotao. naMtrdo}na hP%yaavar Gaota yaotao. naMtrdo}na hP%yaavar Gaota yaotao. naMtrdo}na hP%yaavar Gaota yaotao. naMtrdo}na hP%yaavar Gaota yaotao. naMtr
p`%ya okI p`%ya okI p`%ya okI p`%ya okI p`%ya okI 5581.50 cao daona maaisak hPto do}na ]rlaolaI r@kma foDta yaoto.cao daona maaisak hPto do}na ]rlaolaI r@kma foDta yaoto.cao daona maaisak hPto do}na ]rlaolaI r@kma foDta yaoto.cao daona maaisak hPto do}na ]rlaolaI r@kma foDta yaoto.cao daona maaisak hPto do}na ]rlaolaI r@kma foDta yaoto.
caËvaaZ vyaaja dracaI AakarNaI maaisak Asa U na vyaajadr caËvaaZ vyaaja dracaI AakarNaI maaisak Asa U na vyaajadr caËvaaZ vyaaja dracaI AakarNaI maaisak Asa U na vyaajadr caËvaaZ vyaaja dracaI AakarNaI maaisak Asa U na vyaajadr caËvaaZ vyaaja dracaI AakarNaI maaisak Asa U na vyaajadr 20% Aaho. trAaho. trAaho. trAaho. trAaho. tr
ToilaivhjanacaI ra oKIcaI ikMmat kaZa.ToilaivhjanacaI ra oKIcaI ikMmat kaZa.ToilaivhjanacaI ra oKIcaI ikMmat kaZa.ToilaivhjanacaI ra oKIcaI ikMmat kaZa.ToilaivhjanacaI ra oKIcaI ikMmat kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : saurvaatIcaa hPta = 7110

maaisak hP%yaacaI r@kma = 5581.50
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hPta KrodIhPta KrodIhPta KrodIhPta KrodIhPta KrodI

= 
2

11163

vyaajadr  = 20% vaaiYa-k , 
12

20
  maaisak

P1 AaiNa P2 yaa AnauËmao pihlaa hPta va dusara hPta yaaMcyaa Aajacyaa mau_laaMcyaa ikMmatI
Aahot¸ Asao maanaU

 ∴  1   
1200

20
1P

2

11163
⎟
⎠
⎞

⎜
⎝
⎛ +=      

2

2 1200

20
1P

2

11163
⎟
⎠
⎞

⎜
⎝
⎛ +=

yaava$na

  Rs.5490
61

60

2

11163
P1 =×=

Rs.5400
61

60

61

60

2

11163
P  2 =××=

5490

AaiNa 5400

∴ raoKIcaI ikMmat = [ 7110 + 5490+ 5400]

         = 18000

]da. ]da. ]da. ]da. ]da. 9.15 : eka maayaËao AaovhnacaI raoKIcaI ikMmat eka maayaËao AaovhnacaI raoKIcaI ikMmat eka maayaËao AaovhnacaI raoKIcaI ikMmat eka maayaËao AaovhnacaI raoKIcaI ikMmat eka maayaËao AaovhnacaI raoKIcaI ikMmat 5800 Aaho. eka ga`ahkanao saurvaatIlaaAaho. eka ga`ahkanao saurvaatIlaaAaho. eka ga`ahkanao saurvaatIlaaAaho. eka ga`ahkanao saurvaatIlaaAaho. eka ga`ahkanao saurvaatIlaa
1800 hPta idlaa AaiNa ]rla olaI r@kma tIna samaana vaaiYa -k hP%yaat dota ohPta idlaa AaiNa ]rla olaI r@kma tIna samaana vaaiYa -k hP%yaat dota ohPta idlaa AaiNa ]rla olaI r@kma tIna samaana vaaiYa -k hP%yaat dota ohPta idlaa AaiNa ]rla olaI r@kma tIna samaana vaaiYa -k hP%yaat dota ohPta idlaa AaiNa ]rla olaI r@kma tIna samaana vaaiYa -k hP%yaat dota o

Asa o saa M igatla o. caËvaaZvyaajaacaI AakarNaI vaaiYa -k Asa Una vyaajadr Asa o saa M igatla o. caËvaaZvyaajaacaI AakarNaI vaaiYa -k Asa Una vyaajadr Asa o saa M igatla o. caËvaaZvyaajaacaI AakarNaI vaaiYa -k Asa Una vyaajadr Asa o saa M igatla o. caËvaaZvyaajaacaI AakarNaI vaaiYa -k Asa Una vyaajadr Asa o saa M igatla o. caËvaaZvyaajaacaI AakarNaI vaaiYa -k Asa Una vyaajadr 12%
Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.Aaho. tr p`%ya ok hP%yaacaI r@kma kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : maayaËao AaovhnacaI raoKIcaI ikMmat = 5800

saurvaatIcaa hPta = 1800

]rlaolaI r@kma = (5800 – 1800) = 4000

vyaajadr = 12% caËvaaZ vyaaja AakarNaI vaaiYa-k

p`%yaok hPta x  caa Aaho AaiNa P
1
, P

2
 AaiNa P

3
 yaa pihlaa hPta, dusara hPta AaiNa

itsara hPta yaaMcyaa Aajacyaa mau_laaMcyaa ikMmatI Aahot¸ Asao maanaU.

AaiNa
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⎛+∴ xxx

4000
784

625

28
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1

28

25 =⎟
⎠
⎞

⎜
⎝
⎛ ++x

2109

784

25

28
4000 ××=x

= 1665.40

∴ p`%yaok hP%yaacaI r@kma = 1665.40

]da. ]da. ]da. ]da. ]da. 9.16 : eka sadinakocaI raoK iMkMmat eka sadinakocaI raoK iMkMmat eka sadinakocaI raoK iMkMmat eka sadinakocaI raoK iMkMmat eka sadinakocaI raoK iMkMmat 16,00,000 Aaho. tI hP%yaana o Ga otlaI AsataAaho. tI hP%yaana o Ga otlaI AsataAaho. tI hP%yaana o Ga otlaI AsataAaho. tI hP%yaana o Ga otlaI AsataAaho. tI hP%yaana o Ga otlaI Asata
saurvaatIlaa saurvaatIlaa saurvaatIlaa saurvaatIlaa saurvaatIlaa 5,85,500 Vavao laagatat AaiNa ]rlaolaI r@kma tIna samaana AQa-Vavao laagatat AaiNa ]rlaolaI r@kma tIna samaana AQa-Vavao laagatat AaiNa ]rlaolaI r@kma tIna samaana AQa-Vavao laagatat AaiNa ]rlaolaI r@kma tIna samaana AQa-Vavao laagatat AaiNa ]rlaolaI r@kma tIna samaana AQa-
v a a iYa -k hP%yaat foDta ya ot o. caËvaaZ vyaajadracaI AakarNaI AQa -v a a iYa -kvaaiYa -k hP%yaat foDta ya ot o. caËvaaZ vyaajadracaI AakarNaI AQa -v a a iYa -kvaaiYa -k hP%yaat foDta ya ot o. caËvaaZ vyaajadracaI AakarNaI AQa -v a a iYa -kvaaiYa -k hP%yaat foDta ya ot o. caËvaaZ vyaajadracaI AakarNaI AQa -v a a iYa -kvaaiYa -k hP%yaat foDta ya ot o. caËvaaZ vyaajadracaI AakarNaI AQa -v a a iYa -k
AsaUna vyaajadr AsaUna vyaajadr AsaUna vyaajadr AsaUna vyaajadr AsaUna vyaajadr 16% Aaho. tr p`%ya ok hP%yaacaI ikMmat kaZa. tsaoca ekUNaAaho. tr p`%ya ok hP%yaacaI ikMmat kaZa. tsaoca ekUNaAaho. tr p`%ya ok hP%yaacaI ikMmat kaZa. tsaoca ekUNaAaho. tr p`%ya ok hP%yaacaI ikMmat kaZa. tsaoca ekUNaAaho. tr p`%ya ok hP%yaacaI ikMmat kaZa. tsaoca ekUNa
iktI vyaaja Vavao laagato to hI kaZa.iktI vyaaja Vavao laagato to hI kaZa.iktI vyaaja Vavao laagato to hI kaZa.iktI vyaaja Vavao laagato to hI kaZa.iktI vyaaja Vavao laagato to hI kaZa.

]<ar :]<ar :]<ar :]<ar :]<ar : sadinakocaI raoKInao ikMmat = 16,00,000

saurvaatIcaa hPta = 5,85,500

]rlaolaI r@kma = (16,00,000–5,85,500)

= 10,14, 500

vyaajadr  =  16%    AQa-vaaiYa-k = 8%

p`%yaok hPta x caa Aaho AaiNa P
1
, P

2
 AaiNa P

3
 yaa pihlaa hPta, dusara hPta AaiNa

itsara hPta yaaMcyaa Aajacyaa mau_laaMcyaa ikMmatI Aahot¸ Asao maanaU.
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AaiNa 
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∴ 1014500
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⎥
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⎣
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⎟
⎠
⎞

⎜
⎝
⎛++⎟

⎠
⎞

⎜
⎝
⎛

x

500,14,10
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25 =××∴  x

∴ 
202925

729271014500
x

×
××=

∴ = `. 3, 93, 660

∴ p`%yaok hPta 3,93,660

ekUNa vyaaja = [3,93,660  X 3 = 10, 14, 500]

=  [1180980 – 10, 14, 500]

= 1,66,480

 AaplaI p`gatI Aajamaavaa AaplaI p`gatI Aajamaavaa AaplaI p`gatI Aajamaavaa AaplaI p`gatI Aajamaavaa AaplaI p`gatI Aajamaavaa 9.4

1) eka saayakcaI raoKIcaI ikMmat 1661 Aaho. tI hP%yaanao Gaotlyaasa saurvaatIlaa 400 Baravao
laagatat AaiNa ]rlaolaI r@kma tIna AQa-vaaiYa-k hP%yaat foDta yaoto. caËvaaZvyaajaacaI AakarNaI
AQa-vaaiYa-k AsaUna vyaajadr 10 % Aaho tr p`%yaok hP%yaacaI r@kma kaZa.

2) eka kpDo QauNyaacyaa yaM~acaI raoKInao ikMmat 15000 Aaho to %yaanao Gaotlyaasa saurvaatIlaa
2000 Baravao laagatat AaiNa ]rlaolaI r@kma daona samaana AQa-vaaiYa-k hP%yaanao foDta

yaoto.caËvaaZvyaajaacaI AakarNaI AQa-vaaiYa-k AsaUna vyaajadr 16% Aaho tr p`%yaok hP%yaacaI
r@kma kaZa.

3) kmalaanao hPta yaaojanaonao saurvaatIlaa 5612.50 [tkI r@kma do]na ek saMgaNak ivakt Gaotlaa
itnao ]rlaolaI r@kma p`%yaokI 8788 yaa itmaahI hP%yaanao tIna hP%yaat foDlaI. caËvaaZvyaajaacaI
AakarNaI itmaahI AsaUna vyaajadr 16 % Aaho. tr saMgaNakacaI raoKIcaI ikMmat kaZa. tsaoca
ekUNa iktI vyaaja Vavao laagalao tohI kaZa.
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4) eka maaoTarcaI raoKIcaI ikMmat 70,000 Aaho. tI hP%yaanao Gaotlyaasa saurvaatIlaa 21,200

Baravao laagatat. ]rlaolaI r@kma tIna samaana vaaiYa-k hP%yaat foDavaI laagato. caËvaaZ vyaajaacaI
AakarNaI vaaiYa-k AsaUna vyaajadr 25 % Aaho tr p`%yaok hP%yaacaI r@kma kaZa.

5) ek maayaËaovaovh Aaovhna saurvaatIlaa 2800 Ba$na hP%yaanao KrodI kolaI. ]rlaolaI r@kma 2

hP%yaat p`%yaokI 2420 Ba$na foDlaI. caËvaaZ vyaajaacaI AakarNaI vaaiYa-k AsaUna vyaajadr
10% Aaho. tr AaovhnacaI raoK ikMmat kaZa.

����� hPta KrodI yaaojanaot ga`ahk saurvaatIlaa kahI r@kma dotao ]rlaolaI r@kma zraivak hP%yaat foDNyaacaa
krar krtao AaiNa vastU vaaprasaazI Gao}na jaatao.

����� hPta KrodI yaaojanaot ga`ahk kaahI r@kma jaada dotao. hI jaada r@kma mhNajao ga`ahk dot Asalaolyaa
hP%yaacyaa rkmaovarIla vyaaja haoya.

����� hPta KrodI yaaojanaot ga`ahkacaa hPta doNyaasaazI pOsao saazvaavao laagatat. %yaamauLo %yaalaa bacatIcaI
savaya laagato.

����� ek rkmaI pOsao do}na vastU KrodI krtanaa vastUcaI jaI ikMmat Asato̧  %yaa ikMmatIsa vastUcaI raoK
ikMmat Asao mhNatat.

����� hPto KrodInao vastU Gaotanaa jao pOsao Vavao laagatat %yaalaa saurvaatIcaI r@kma Asao mhNatat.

����� hPta KrodI yaaojanaot zraivak kalaavaQaIt jaI r@kma idlaI jaato. %yaa rkmaosa hPta Asao mhNatat.

1) ek iSalaa[- yaM~ raoKInao 2600 laa imaLto to hP%yaanao Gaotlyaasa saurvaatIlaa 1000 Baravao
laagatat AaiNa %yaanaMtr p`%yaokI 550 cao tIna maaisak hPto Vavao laagatat. tr yaa hPta
yaaojanaotIla vyaajadr kaZa.

2) eka Ta[-prayaTrcaI raoKInao ikMmat 8000 Aaho. Ainalanao tao hP%yaanao Gaotanaa saurvaatIlaa
3200 Barlao AaiNa %yaanaMtr 1000 cao paca maaisak hPto Barlao tr yaa hPta yaaojanaotIla

vyaajadr kaZa.

3) eka TobalaacaI raoK ikMmat 2000 Aaho. to hP%yaanao Gaotlao Asata saurvaatIlaa 500 Baravao
laagatat va ]rlaolaI r@kma 400 yaa caar samaana hP%yaanao foDta yaoto. tr yaa hP%aa yaaojanaotIla
vyaajadr kaZa.

4) eka TI.vhI caI raoK ikMmat 7500 Aaho. tao hP%yaanao Gaotlaa Asata saurvaatIlaa 2000

Baravao laagatat AaiNa %yaanaMtr 1000 cao saha samaana maaisak hPto Baravao laagatat. tr yaa
hPta yaaojanaotIla vyaaja dr kaZa.

tumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆtumhI kaya iSaklaatÆ

sa MkINa - sa MkINa - sa MkINa - sa MkINa - sa MkINa - p`p `p `p `p `Snasa MgaSnasa MgaSnasa MgaSnasa MgaSnasa Mga `` `` ` hhhhh
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5) eka vastUcaI raoK ikMmat 7000 Aaho tI vastU hP%yaanao GaotlaI Asata saurvaatIlaa 1900

Baravao laagatat AaiNa %yaanaMtr saha samaana maaisak hPto Baravao laagatat. jar vyaajadr drmaha dr
SaokDa 2 ½  Asaola tr p`%yaok hP%yaacaI r@kma kaZa.

6) ek vastUcaI raoK ikMmat 1000 Aaho tI vastU hP%yaanao GaotlaI Asata saurvaatIlaa 650 Baravao
laagatat AaiNa %yaanaMtr 5 samaana maaisak hPto Baravao laagatat. jar vyaajadr dsaadSao 18 Asaola
tr p`%yaok hP%yaacaI r@kma kaZa.

7) kpDo QauNyaacyaa eka yaM~acaI ikMmat 14000 Aaho. to yaM~ hP%yaanao Gaotlyaasa saurvaatIlaa
7200 Baravao laagatat AaiNa ]rlaolaI r@kma drmaha 1400 do}na foDavaI laagato. vyaajadr

dsaadSao 12 Asalyaasa hP%yaaMcaI saM#yaa kaZa.

8) eka skUTrcaI raoK ikMmat 30,000 Aaho. tI hP%yaanao Gaotlyaasa saurvaatIlaa 15000 Baravao
laagatat AaiNa ]rlaolaI r@kma caar samaana maaisak hP%yaat foDavaI laagato. vyaajadr 33 1/

3
  %

Asalyaasa p`%yaok hP%yaacaI r@kma kaZa.

9) eka Plaa^TcaI raoK ikMmat 2,00,000 Aaho. tao hP%yaanao Gaotlyaasa saurvaatIlaa 1,00,000

Baravao laagatat AaiNa %yaanaMtr p`%yaokI 21,000 cao paca maaisak hPto Baravao laagata. tr yaa
hP%yaayaaojanaotIla vyaajadr kaZa.

10) eka kpaTacaI raoK ikMmat 3575 Aaho.to hP%yaanao Gaotlyaasa saurvaatIlaa 1600 Vavao
laagatat AaiNa p`%yaokI 420 cao paca samaana hPto Baravao laagatat tr yaa hPta yaaojanaotIla
vyaajadr kaZa.

11) eka GaDyaaLacaI raoK ikMmat 1000 Aaho to hP%yaanao Gaotlyaasa saurvaatIlaa 300 Baravao
laagatat AaiNa ]rlaolaI r@kma 5 samaana maaisak hP%yaanao foDavaI laagato. vyaajadr 18% Asalyaasa
maaisak hP%yaacaI r@kma kaZa.

12) eka saMgaNakacaI raoK ikMmat 34,000 Aaho. tao hP%yaanao Gaotlyaasa saurvaatIlaa 20,000

Baravao laagatat AaiNa ]rlaolaI r@kma 5 samaana maaisak hP%yaanao foDavaI laagato. vyaajadr 30 %

Asalyaasa maaisak hP%yaacaI r@kma kaZa.

13) kpDo QauNyaacyaa yaM~acaI raoK ikMmat 15,000 Aaho. prMtu irTanao to hP%yaanao Gaotlao. %yaasaazI
itnao saurvaatIlaa 4000 Barlao AaiNa ]rlaolaI r@kma caar samaana maaisak hP%yaat foDlaI.
vyaajadr 18% Asalyaasa maaisak hP%yaacaI r@kma kaZa.

14) eka pM#yaacaI raoK ikMmat 970 Aaho. tao hP%yaanao Gaotlyaasa saurvaatIlaa 210 Baravao
laagatat AaiNa ]rlaolaI r@kma tIna samaana maaisak hP%yaat foDavaI laagato. vyaajadr 16%

Asalyaasa maaisak hP%yaacaI r@kma kaZa.

15) eka GaDyaaLacaI raoK ikMmat 970 Aaho to hP%yaanao Gaotlyaasa saurvaatIlaa 350 Baravao
laagatat AaiNa ]rlaolaI r@kma 3 samaana maaisak hP%yaat foDavaI laagato. vyaajadr 24% Asalyaasa
maaisak hP%yaacaI r@kma kaZa.
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16) eka ga`ahkanao saurvaatIcaa 2750 Ba$na DVD Player ivakt Gaotlaa. ]rlaolaI r@kma %yaanao
p`%yaokI 331 cao AQa-vaaiYa-k 3 hPto Ba$na doNyaacao kbaUla kolao. caËvaaZ vyaaja AakarNaI AQa-
vaaiYa-k AsaUna vyaajadr 20% Asalyaasa DVD Player caI raoK ikMmat kaZa.

17) eka sadinakocaI raoK ikMmat 2,00,000 Aaho. tI hP%yaanao GyaavayaacaI Jaalyaasa saurvaatIlaa
67,600 Baravao laagatat AaiNa ]rlaolaI r@kma 3 samaana AQa-vaaiYa-k hP%yaat BaravaI laagato.

caËvaaZvyaajaacaI AakarNaI AQa-vaaiYa-k AsaUna vyaajadr 20% Aaho. tr hP%yaacaI r@kma kaZa.

18) eka dukanadaranao ek skURTr hP%yaa yaaojanaot ivaklaI. %yaasaazI %yaanao saurvaatIlaa 11,000

Gaotlao AaiNa ]rlaolyaa rkmaocao p`%yaokI 6250 cao 2 maaisak hPto Gaotlao. caËvaaZvyaajaacaI
AakarNaI vaaiYa-k AsaUna vyaajadr 25%  Asalyaasa skURTrcaI raoKIcaI ikMmat kaZa.

19) eka saMgaNakacaI raoK ikMmat 78600 Aaho. tao hP%yaanao Gaotlyaasa saurvaatIlaa 25, 640

Baravao laagatat AaiNa ]rlaolaI r@kma 3 samaana itmaahI hP%yaat foDavaI laagato. caËvaaZ vyaajaacaI
AakarNaI itmaahI AsaUna vyaajadr 20% Asalyaasa p`%yaok maaisak hP%yaacaI r@kma kaZa.

20) ek baaMQakama vyaavasaaiyak ek sadinaka raoKInao 30,00,000 laa ivaktao. tI hP%yaanao
GyaavayaacaI Asalyaasa saurvaatIlaa 10,31,600 Baravao laagatat AaiNa ]rlaolaI r@kma tIna
samaana itmaahI hP%yaat foDavaI laagato. caËvaaZvyaajaacaI AakarNaI itmaahI AsaUna vyaajadr 10%

Aaho. tr itmaahI hP%yaacaI r@kma kaZa. tsaoca ekUNa iktI vyaaja Vavao laagalao̧  taohI kaZa.

9.1

(1) 42.87 (2) 
9

4
44 (3) 

19

5
21 (4) 

7

1
17  % (5) 4.69%

(6) 51.1% (7) 47.06%

9.2

(1) 4000 (2) 
9

200
(3) 775.77 (4) 1934.55

(5) 77.6 AMdajao

9.3

(1) 1150 (2) 10,000  (3) 2500 (4) 970 (5) 3580

9.4

(1) 463.05 (2) 7290 (3) 30,000, 1976.50 (4) 25,000

(5) 7,000
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19  % (3) 

3

1
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3

1
33  %

(5) 920 (6) 63.35 (7) 5 (8) 4000

(9) 20.7% (10) 26.43% (11) 146.12 (12) 3000

(13) 2850.86 (14) 366 ³AMdajao´

(15) 220 (16) 6060 (17) 53, 240 (18) 20,000

(19) 19,448 (20) 6,89, 810, 99230
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maaQyaimak AByaasaËmamaaQyaimak AByaasaËmamaaQyaimak AByaasaËmamaaQyaimak AByaasaËmamaaQyaimak AByaasaËma
gaiNa%agaiNa%agaiNa%agaiNa%agaiNa%a

sarava prIxaa sarava prIxaa sarava prIxaa sarava prIxaa sarava prIxaa - vyaavasaaiyak gaiNa%avyaavasaaiyak gaiNa%avyaavasaaiyak gaiNa%avyaavasaaiyak gaiNa%avyaavasaaiyak gaiNa%a

ekUNa gauNa ekUNa gauNa ekUNa gauNa ekUNa gauNa ekUNa gauNa 25 vaoL vaoL vaoL vaoL vaoL = 45 imainaToimainaToimainaToimainaToimainaTo

s a U c a n a as a U c a n a as a U c a n a as a U c a n a as a U c a n a a

(1) sava- p`SnaaMcaI ]<aro ]<arpi~kot ilaha.

(2) Aaplyaa ]<arpi~kovar puZIla maaihtI Bara.

naava

naaoMdNaI ËmaaMk

GaTk

Garcaa p<aa

(3) sarava prIxaocaI ]<arpi~ka Aaplyaa AByaasa koMd`amaQaIla ivaYaya iSaxakaMkDUna tpasaUna Gyaa.
ivaYaya iSaxakaMkDUna tpasaUna Gyaa. ivaYaya iSaxakaMkDUna Aaplyaalaa AByaasaivaYayak ]pyau@t saUcanaa
imaLtIla.

sarava prIxa ocyaa ]<ar pi~ka sarava prIxa ocyaa ]<ar pi~ka sarava prIxa ocyaa ]<ar pi~ka sarava prIxa ocyaa ]<ar pi~ka sarava prIxa ocyaa ]<ar pi~ka NIOS  kayaa -layaakDo pazva U naka. kayaa -layaakDo pazva U naka. kayaa -layaakDo pazva U naka. kayaa -layaakDo pazva U naka. kayaa -layaakDo pazva U naka.

(1) ek ba^ga 660 laa ivaklyaanao dukanadaralaa 10% nafa haotao. tr ba^gaocaI KrodI ikMmat
…………….

(A) 625 (B) 600

(C) 575 (D) 550 (1)

(2) CapIla ikMmatIvar 10% saUT idlyaanaMtr ga`ahk tao roiDAao 5400 laa KrodI krtao mhNaUna
roiDAaocaI CapIla ikMmat ……….

(A) 5050 (B) 5800

(C) 5950 (D) 6000 (1)
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(3) eka pustkacaI CapIla ikMmat 300 Aaho. ivaVaqaI- pustk 234 laa KrodI krtao mhNaUna
ivaVaqyaa-laa idlaolaI SaokDa saUT ……….
(A) 25 (B) 24

(C) 22 (D) 20    (1)

(4) 35 saoMmaIcao 2 maITrSaI AsaNaaro gauNaao<ar ……….

(A) 35:2 (B) 35:200

(C) 7:40 (D) 40:7    (1)

(5) dsaadSao 10 dranao 2000 mau_laacyaa 2 vaYaa-cyaa sarLvyaaja AaiNa caËvaaZ vyaaja yaamaQaIla
frk …………

(A) 20 (B) 200

(C) 400 (D) 0    (1)

(6) jar 20:k::25:450 tr k caI ikMmat kaZa.  (2)

(7) jar 120  hI saM#yaa GaTvaUna 96 kolaI¸ tr itcyaa ikMmatIt iktI T@ko GaT JaalaIÆ  (2)

(8) jar 15 vastUcaI KrodI ikMmat 12 vastUMcyaa ivaËI ikMMmatIbaraobar Asaola¸ tr yaa vyavaharat iktI
T@ko nafa ikMvaa taoTa Jaalaa Æ   (2)

(9) 10 %, 15% AaiNa  20 % yaa r@kma saUT p`NaalaIcaI eki~t saUT r@kma saaMgaa. (2)

(10) caËvaaZvyaajaacaI AakarNaI itmaahI Asatanaa dsaadSao 8  dranao saha maihnyaat eka rkmaocaI rasa
26010 haoto. tr tI r@kma kaZa Æ   (2)

(11) ek iSalaa[- yaM~ raoKInao 2600 laa imaLto. to hP%yaanao Gaotlyaasa saurvaatIlaa 1000 Baravao
laagatat AaiNa %yaanaMtr p`%yaokI 550 cao tIna maaisak hPto Vavao laagatat. tr yaa hPta
yaaojanaotIla vyaajadr kaZa.    (4)

(12) eka maihnyaat JaaDacaI ]McaI 2% vaaZto. jaanaovaarI 2010  cyaa saurvaatIlaa JaaDacaI ]McaI 1.5

maITsa- Asalyaasa eip`la 2010 cyaa SaovaTI JaaDacaI ]McaI iktI Asaola¸ to kaZa. (4)
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gaiNat hI maaQyaimak stravarIla AQyaayanaacaI far mah<vaacaI
&anaSaaKa Aaho. yaa ivaYayaacyaa AByaasaanao AaiNa vaapranao
maaNasaalaa piricat-Apiricat ASaa kÜNa%yaahI pirisqatIt
inaNa-ya GaoNyaacaI xamata p`aPt hÜto. AcaUkta¸ sausaMgat¸
ivaSlaoYaNaa%mak¸ tk-Sauw ivacaarsarNaI¸ Saas~Iya dRYTIkÜna yaaMcaa
ivakasa hÜNyaasa p`amau#yaanao madt hÜto. AajaubaajaUcyaa GaTnaaMmaQaUna
yaoNaaáyaa AnauBavaaMcao gaiNatI ÉpaMtr (quantification of

experiences) krNyaacao kÝSalya manaavar ibaMbaNao̧  ho maaQyaimak
stravaIla gaiNataQyaapnaacao ek mah<vaacao AaiNa maUlaBaUt ]i_YT
Aaho. ivaVaqyaa-laa dOnaMidna jaIvanaatIla Anaok p`Sna saÜDivaNyaasa
gaiNatacaI madt hÜto. vyaapar¸ baÐkocao vyavahar¸ ivaËIkr¸ saUT
hI ASaI kahI xao~o hÜt. tsaoca maaihtIcaI maaMDNaI saarNaIcyaa
ikMvaa AalaoKacyaa Épat krNyaacao̧  %yaava$na inaYkYa- kaZNyaacao
kÝSalya Aa%masaat krNyaasa gaiNatacyaa AByaasaacaI madt hÜto.

aiNat &anaacyaa ivakasaacaa [ithasa ivaVaqyaa-Mnaa maaiht Asaavaa
ASaI Apoxaa Aaho. mhNaUna ‘SaUnya saM#yaocaI saMklpnaa’ ihMdU
Aroibak yaa naavaanao p`isaw AsalaolaI AaiNa sava- doSaaMmaQyao
vaaprlaI jaaNaarI dSamaana saM#yaalaoKna pwtI yaa BaartIya
gaiNatacyaa AiBamaanaaspd kamaigarIcaI maaihtI AByaasaËmaat
idlaI Aaho. yaaiSavaaya ivaVaqyaa-MnaI vaOidk gaiNatacaa AByaasa
k$na AakDomaÜDIcao kÝSalya vaaZvaavao̧  Asao saUcavaavaosao vaaTto.

]i_YTo Á]i_YTo Á]i_YTo Á]i_YTo Á]i_YTo Á

maaQyaimak stravar gaiNatacao AVyana kolyaanao ivaVaqyaa-cyaa
dRYTInao KalaIla ]i_YTo saaQya hÜtIla.
• gaiNatIya saM&a¸ saMklpnaa¸ icanho̧  t<vao̧  p`maoyao AaiNa p`iËyaa

yaaMcao &ana AaiNa Aaklana hÜšla.
• vyavaharat naohmaI laagaNaaáyaa maÜjap`iËyaa par paDNyaacao

kÝSalya inamaa-Na hÜšla va %yaacaa rÜjacyaa jaIvanaat vaapr
krta yaošla.

• BaÝgaÜilak AaÌ%yaa kaZNyaacao kÝSalya p`aPt hÜšla.
idlaolaI maaihtI AalaoK¸ t>a yaacyaa saahayyaanao saadr
krta yaošla.

• AalaoK ikMvaa t@%yaamaQyao ³ica~$panao´ daKivalaolyaa
maai*tIcao gaiNatI BaaYaot ivavarNa krta yaošla.

• idlaolaI gaiNatIya maaihtI tk-saMgat pwtInao maaMDta yaošla
AaiNa %yaava$na inaYkYa- kaZta yaošla.

• Saaibdk ]dahrNaaMcao ÉpaMtr saM#yaagaiNatamaQyao krta yaošla
va hI ]dahrNao saÜDivata yaotIla.

• gaiNat ivaYayaacyaa ivastarIt ÉpatIla p`gatImaQyao BaartIya
gaiNatt&aMcyaa yaÜgadanaacaI maaihtI Gaota yao[-la.

• gaiNat yaa ivaYayaacaI gaÜDI inamaa-Na krta yao[-la. vaaZivata
yao[-la.

paz \y aËmaaca a tpSaIlapaz \y aËmaaca a tpSaIlapaz \y aËmaaca a tpSaIlapaz \y aËmaaca a tpSaIlapaz \y aËmaaca a tpSaIla
gaiNat ivaYayaacaa AByaasaËma saha Baagaat ivaBaagalaolaa Aaho.
1´ baIjagaiNat¸ 2´ vyaavasaaiyak gaiNat¸ 3´ BaUimatI¸ 4´
mah%vamaapna¸ 5´ i~kÜNaimatI¸ 6´ saM#yaaSaas~

gaiNatgaiNatgaiNatgaiNatgaiNat
maaQyaimak strasaazI AByaasaËmamaaQyaimak strasaazI AByaasaËmamaaQyaimak strasaazI AByaasaËmamaaQyaimak strasaazI AByaasaËmamaaQyaimak strasaazI AByaasaËma

ivaBa ag a ac a o  n a a v aiv aBa ag a ac a o  n a a v aiv aBa ag a ac a o  n a a v aiv aBa ag a ac a o  n a a v aiv aBa ag a ac a o  n a a v a paz sa M#yaapaz sa M#yaapaz sa M#yaapaz sa M#yaapaz sa M#yaa AVapna kalaavaiQa ³GaD \yaaLI tasa´AVapna kalaavaiQa ³GaD \yaaLI tasa´AVapna kalaavaiQa ³GaD \yaaLI tasa´AVapna kalaavaiQa ³GaD \yaaLI tasa´AVapna kalaavaiQa ³GaD \yaaLI tasa´ g a u N ag a u N ag a u N ag a u N ag a u N a

1 baIjagaiNat 07 55 20
2 vyaavasaaiyak gaiNat 02 25 08
3 BaUimatI 10 75 25
4 mah<vamaapna 02 25 10
5 i~kÜNaimatI 02 25 10
6 saM#yaaSaas~ 03 35 12

baorIja 26 240 85
p`a%yaixak - - 15

ekUNa ba orIjaekUNa ba orIjaekUNa ba orIjaekUNa ba orIjaekUNa ba orIja 100100100100100

p`%ya ok ivaBaagaaca o naava¸ pazsa M#yaa¸ AVapnakalaavaiQa AaiNa ga uNa KalaIla t@%yaat idla o Aahot.p`%ya ok ivaBaagaaca o naava¸ pazsa M#yaa¸ AVapnakalaavaiQa AaiNa ga uNa KalaIla t@%yaat idla o Aahot.p`%ya ok ivaBaagaaca o naava¸ pazsa M#yaa¸ AVapnakalaavaiQa AaiNa ga uNa KalaIla t@%yaat idla o Aahot.p`%ya ok ivaBaagaaca o naava¸ pazsa M#yaa¸ AVapnakalaavaiQa AaiNa ga uNa KalaIla t@%yaat idla o Aahot.p`%ya ok ivaBaagaaca o naava¸ pazsa M#yaa¸ AVapnakalaavaiQa AaiNa ga uNa KalaIla t@%yaat idla o Aahot.

ivaVaqyaa-nao ekUNa tIna gaRhpaz kravayaacao Aahot. gaRhpazaMnaa imaLalaolaI EaoNaI gauNapi~komaQyao vaogaLI daKivalaI jaašla.
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p`%yaok ivaBaagaacao tpSaIlavaar vaNa-nap`%yaok ivaBaagaacao tpSaIlavaar vaNa-nap`%yaok ivaBaagaacao tpSaIlavaar vaNa-nap`%yaok ivaBaagaacao tpSaIlavaar vaNa-nap`%yaok ivaBaagaacao tpSaIlavaar vaNa-na

ivaBaaga 1 - baIjagaiNativaBaaga 1 - baIjagaiNativaBaaga 1 - baIjagaiNativaBaaga 1 - baIjagaiNativaBaaga 1 - baIjagaiNat

AVyan akal a -  55AVyan akal a -  55AVyan akal a -  55AVyan akal a -  55AVyan akal a -  55 t a s at a s at a s at a s at a s a g a u N a -  20ga uN a -  20ga uN a -  20ga uN a -  20ga uN a -  20

vyaaPtI AaiNa AQyaapnaacaI idSaa ÁvyaaPtI AaiNa AQyaapnaacaI idSaa ÁvyaaPtI AaiNa AQyaapnaacaI idSaa ÁvyaaPtI AaiNa AQyaapnaacaI idSaa ÁvyaaPtI AaiNa AQyaapnaacaI idSaa Á

AMkgaiNataca o saamaanya $p mhNaja o baIjagaiNat hÜya.
AMkgaiNatamaQaIla vya> saM#yaaMeovajaI AapNa baIjagaiNatatIla
Avya> saM#yaa vaaprNaar AahÜt. yaa Avya> saM#yaa saamaanyapNao
vya> saM#yaaMsaazIca vaaprlaolyaa Asatat. naOsaiga-k saM#yaaMiSavaaya
maÜjaNyaacaI iËyaaca hÜ} Sakt naahI. mhNaUna saM#yaaMcyaa
AByaasaacaI saurvaat naOsaiga-k saM#yaaMpasaUnaca hÜto¸ ho laxaat
Gyaa. naOsaiga-k saM#yaa p`NaalaIcaa ivastar pirmaoya saM#yaap`NaalaIpya-
Mt kolaa gaolaa Aaho.

kÜNatohI AMtr idlaolyaa ekkat maÜjaNao Sa@ya vhavao mhNaUna
pirmaoya saM#yaap`NaalaI puZo vaaZvaUna vaastvasaM#yaa p`NaalaI inamaa-
Na kolaI gaolaI. eKaVa saM#yaocaa punha punha kravaa laagaNaara
gauNaakar p`%yaxa gauNanaiËyaa na krta maaMDNao saÜpo vhavao mhNaUna
Gaat AaiNa GaataMk yaa saMklpnaaMcaa ]dya Jaalaa.

Avya>avarIla caar maUlaBaUt iËyaaMcaa vaapr k$na baOijak raSaI
AaiNa bahupdI yaaMcaI AÜLK k$na dota yaošla. bahupdIMcaI
samaanata maaMDNyaacyaa saMklpnaova$naca samaIkrNa hI saMklpnaa
Aist%vaat AalaI.

roYaIya samaIkrNao AaiNa vaga -samaIkrNao ha Baaga dOna Midna
vyavaharatIla samasyaa saÜDivaNyaasaazI ]pyaÜgaI pDola.
AMkgaiNat EaoNaI ha saM#yaaMcaa ivaSaoYa p`karcaa AaÌitbaMQa
Aaho. rÜjacyaa vyavaharatIla ]dahrNao do}na yaa Baagaat saKÜla
AByaasa Apoixat Aaho.

1.1 sa M#yaap `NaalaI1.1 sa M#yaap `NaalaI1.1 sa M#yaap `NaalaI1.1 sa M#yaap `NaalaI1.1 sa M#yaap `NaalaI

naOsaiga-k saM#yaa¸ pUNaa-Mk saM#yaa¸ pirmaoya saM#yaa yaaMcaI ]jaLNaI.
saant ikMvaa AnaMt AavatI- dSaaMSa $p ho pirmaoya saM#yaaMcao $p.
Apirmaoya saM#yaacaI AnaMt AnaavatI- dSaaMSa ApUNaa-Mk yaa $pat
AÜLK. pirmaoya AaiNa Apirmaoya saM#yaa yaaMcyaa ek~IkrNaanao
vaastva saM#yaaMcaa saMca.

saM#yaabarÜbar 5,3,2  ASaa saM#yaa dSa-ivaNao̧  pirmaoya AaiNa
Apirmaoya saM#yaaMvar iËyaa.

1.2 Gaata Mk AaiNa krNaI1.2 Gaata Mk AaiNa krNaI1.2 Gaata Mk AaiNa krNaI1.2 Gaata Mk AaiNa krNaI1.2 Gaata Mk AaiNa krNaI

saM#yaocaI Gaat$pat maaMDNaI¸ GaataMkacaa Aqa-̧  GaataMkacao inayama
AaiNa %yaacao ]pyaÜjana
krNaIcaa Aqa-̧  krNaIcaI kÜTI AaiNa ijacao maUL kaZavayaacaI

Aaho tI saM#yaa¸ krNaIcao inayama¸ krNaIcao saÜpo $p¸ 
xba

1

+

AaiNa yx

1

+  yaa sva$pat Asalaolyaa krNaIcyaa Codacao

pirmaoyaIkrNa krNao. ³yaa izkaNaI x AaiNa y yaa naOsaiga-k
saM#yaa va a AaiNa b yaa pUNaa-Mk saM#yaa Aahot.´ krNaIsqa
saM#yaaMnaa saÜpo $p doNao.

1.3 ba Oijak raSaI AaiNa bahupdI1.3 ba Oijak raSaI AaiNa bahupdI1.3 ba Oijak raSaI AaiNa bahupdI1.3 ba Oijak raSaI AaiNa bahupdI1.3 ba Oijak raSaI AaiNa bahupdI

cala yaa saMklpnaocaI AÜLK baOijak raSaI AaiNa bahupdI¸ baOijak
raSaI AaiNa bahupdI yaa varIla iËyaa¸ bahuptIcaI kÜTI¸ baOijak
raSaIcaI ikMmat¸ baOijak raSaIcaI SaUnya ikMmat.

1.4 ivaSa oYa p`karca o ga uNaakar AaiNa Avayava paDNao1.4 ivaSa oYa p`karca o ga uNaakar AaiNa Avayava paDNao1.4 ivaSa oYa p`karca o ga uNaakar AaiNa Avayava paDNao1.4 ivaSa oYa p`karca o ga uNaakar AaiNa Avayava paDNao1.4 ivaSa oYa p`karca o ga uNaakar AaiNa Avayava paDNao

(a ± b)2, (a + b) (a – b), (a ± b)3 va (a + x) (b + x) Asao ivaSaoYa
ivastar AaiNa %yaaMcao saM#yaaMcao vaga- va Gana kaZNyaasaazI
]pyaÜjana.

baOijak raSaIcao Avayava a2 – b2, a3 ± b3¸ yaa ÉpatIla raSaIMcao
Avayava ax2 + bx + c (a ≠ 0) yaa $patIla bahupdIcao maQalyaa
pdacaI fÜD k$na Avayava

ekaca calaatIla dÜna bahupdIcao Avayava pwtInao ma.saa.iva.
AaiNa la.saa.iva. gauNaÜ<arIya raSaIÂ

gauNaÜ<arIya raSaIcao saÜpo $p¸ gauNaÜ<arIya raSaIvarIla iËyaa

1.5 roYaIya samaIkrNa o1.5 roYaIya samaIkrNa o1.5 roYaIya samaIkrNa o1.5 roYaIya samaIkrNa o1.5 roYaIya samaIkrNa o

ek AaiNa dÜna calaaMtIla roYaIya samaIkrNao¸ eka calaatIla
roYaIya samaIkrNaacaI ]kla.

dÜna calaaMtIla roYaIya samaIkrNaaMcaI p`NaalaI¸ dÜna calaaMtIla
roYaIya samaIkrNaaMcaa AalaoK¸ dÜna calaaMtIla samaIkrNa p`NaalaIcaI
]kla ³AalaoK AaiNa baOijak pwt´ eka ikMvaa dÜna calaaMtIla
roYaIya samaIkrNa AaQaarIt Saaibdk p`Sna.

1.6 vaga -samaIkrNa o Á1.6 vaga -samaIkrNa o Á1.6 vaga -samaIkrNa o Á1.6 vaga -samaIkrNa o Á1.6 vaga -samaIkrNa o Á

vaga- samaIkrNaacao p`maaNa $p ax2 + bx + c = 0 (a) ax2 + bx + c =

0 (a ≠ 0) yaa samaIkrNaaMcaI ³1´ Avayava pwtInao ³2´ vagaI-ya
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saU~anao ]kla¸ ]klaI idlyaa Asata vaga-samaIkrNa kaZNao.
Saaibdk p`Sna saÜDivaNyaasaazI vaga- samaIkrNaaMcao ]pyaÜjana.

1.7 AMkgaiNat Ea oNaI1.7 AMkgaiNat Ea oNaI1.7 AMkgaiNat Ea oNaI1.7 AMkgaiNat Ea oNaI1.7 AMkgaiNat Ea oNaI

AMkgaiNat EaoNaI ha saM#yaaMcaa ivaiSaYT p`karcaa AaÌtIbaMQa.

AMkgaiNat EaoNaIcao ‘n’ vao pd AaiNa ‘n’ pdaMcaI baorIja kaZNao.

ivaBaaga 2 - vyaavasaaiyak gaiNativaBaaga 2 - vyaavasaaiyak gaiNativaBaaga 2 - vyaavasaaiyak gaiNativaBaaga 2 - vyaavasaaiyak gaiNativaBaaga 2 - vyaavasaaiyak gaiNat

AQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasa gauNa Á 08gauNa Á 08gauNa Á 08gauNa Á 08gauNa Á 08

vyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaa

maaQyaimak stravarIla prIxaa ]<aINa- Jaalyaavar kahI ivaVaqaI-
baÐka¸ vyaaprI saMkulao̧  ivamaa kMpnyaa [%yaadIt kama krtIla.
%yaaMcyaa yaÜgao  ivaVaqyaa-Mcaa saMbaMQa ivaËIkr¸ Aayakr¸ AbakarI
kr [%yaadI Aaiqa-k vyavaharaMSaI yaošla. kahI jaNa karKanadarIt
kama krtIla tr kahI jaNa svatÁcaa vyavasaaya sau$ krtIla.
kahI ]cca iSaxaNaakDo vaLtIla. yaa savaa- Mnaaca Aaiqa-k
vyavaharaSaI saMbaMiQat Asalaolyaa gaiNatacaI garja pDola. kahIhI
Jaalao trI p`%yaok naagarIkacaa saMbaMQa gauMtvaNaUk¸ vyaaja¸ vastuKrodI
[%yaadIMSaI yaotÜca. ho saMdBa- samaÜr zovaUna AQyaapnaacaI idSaa
zrvaavaI.

yaa ivaBaagaat caËvaaZ vyaajaacyaa saU~acaa ]pyaÜga vaaZIcaa dr
(appreciation) AaiNa Gasaara (depreciation) kaZNyaasaazI
idlaa Aaho. yaa sava-ca baabaIMSaI saMbaMiQat p`Sna saÜDivaNyaasaazI
sama AaiNa vyast p`maaNa ³calana´ AaiNa Satmaana yaa maUlaBaUt
saMklpnaacaI garja pDNaar Aaho.

2.1 Satmaana AaiNa %yaaca o ]pyaÜjana2.1 Satmaana AaiNa %yaaca o ]pyaÜjana2.1 Satmaana AaiNa %yaaca o ]pyaÜjana2.1 Satmaana AaiNa %yaaca o ]pyaÜjana2.1 Satmaana AaiNa %yaaca o ]pyaÜjana

Saatmaana hI saMklpnaa¸ Satmaanaacao dSaaMSa ApUNaa-Mkat AaiNa
dSaaMSa ApUNaa- Mkacao Satmaanaat ÉpaMtr¸ Satmaanaacaa saMbaMQa
AsaNaaáyaa ikMmatI kaZNao-Satmaanaacao ]pyaÜjana ³1´ nafa-tÜTa
³2´ sarLvyaaja ³3´ saUT ³4´ ivaËIkr ³5´ dlaalaI ³6´
hP%yaanao KrodI

2.2 hPtoba MdIna o KrodI2.2 hPtoba MdIna o KrodI2.2 hPtoba MdIna o KrodI2.2 hPtoba MdIna o KrodI2.2 hPtoba MdIna o KrodI

hPtobaMdInao KrodI p`iËyaa

hPtobaMdInao KrodI kolaI Asata ³p`%yaok maihnyaacaó  vyaaja kaZNao
³f> saha maaisak hP%yaaMpya-Mt´

ivaBaaga 3 - BaUimatIivaBaaga 3 - BaUimatIivaBaaga 3 - BaUimatIivaBaaga 3 - BaUimatIivaBaaga 3 - BaUimatI

AQyayana kalaavaQaI Á 75 tasaAQyayana kalaavaQaI Á 75 tasaAQyayana kalaavaQaI Á 75 tasaAQyayana kalaavaQaI Á 75 tasaAQyayana kalaavaQaI Á 75 tasa gauNa Á 25gauNa Á 25gauNa Á 25gauNa Á 25gauNa Á 25

vyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaa

ivaVaqyaa-laa %yaacyaa saBaÜvatI kÜpro̧  kDa¸ Tobalaacaa pRYzBaaga¸
kDI va baaMgaD\yaasaar#yaa vatu-Lakar vastu idsatat. fÜTÜcyaa
inagaoiTvh va$na tyaar kolaolao lahana-maÜz\yaa Aakaracao fÜTÜ
tÜ pahtÜ. yaa savaa-MmaQaUna BaUimatI yaa ivaYayaaMsaMbaMQaI kahIsao
kutuhla %yaacyaa manaat inamaa-Na hÜto.

yaa kutuhlaacao Samana k$na %yaaca &anaat vaRwI krNyaacyaa
]_oSaanao yaa ivaBaagaat roYaa va kÜna¸ ek$p va sama$p i~kÜNa¸
vatu-Lo yaa paz\yaaMSaaMcaa samaavaoSa kolaa Aaho. yaasaMbaMQaI kahI
gauNaQama- pDtaLUna paihlao jaatIla. tr kahIMcaI tk-Sauw isawta
doNyaat yaošla. ivaivaQa caÝkÜna va %yaaMcaI xao~fLo yaa pazat
caÝkÜnaaMcyaa p`karaMcaI AÜLK k$na idlaI jaašla.

BaÝimatIk saaQanaaMcaa vaapr k$na kahI AaÌ%yaa kaZNyaacaa
sarava ivaVaqyaa-Mnaa idlaa jaašla. roYaIya samaIkrNaaMcao AalaoK
kaZNao saukr vhavao mhNaUna inado-Sak BaUimatIcaI saMklpnaa yaa
ivaBaagaat samaaivaYT kolaI Aaho.

TIp Á f>    ASaI KUNa kolaolyaa p`maoyaaMcyaa isawta prIxaot
ivacaarNyaat yaotIla. tsaoca yaa AaiNa KUNa nasalaolyaa p`maoyaavar
AaQaairt ]dahrNao (riders) ivacaarlaI jaatIla. tsaoca KUNa
nasalaolyaa p̀maoyaaMvar qaoT saM#yaa%mak p̀SnahI (numerical examples)

ivacaarlao jaatIla.

3.1 roYaa va kÜna3.1 roYaa va kÜna3.1 roYaa va kÜna3.1 roYaa va kÜna3.1 roYaa va kÜna

maulaBaUt BaÝimaitk saMklpnaa¸ ibaMdU¸ roYaa¸ p`tla¸ p`tlaatIla
samaaMtr roYaa va prspraMnaa CodNaaáyaa roYaa. Coidkonao dÜna ikMvaa
AiQak roYaaMSaI kolaolao kÜna eKaVa roYaovar ]Byaa AsaNaaáyaa
eKaVa ikrNaamauLo tyaar hÜNaaáyaa dÜna kÜnaaMcyaa maapaMcaI
baorIja 180° Asato.

dÜna roYaa CodlyaamauLo tyaar hÜNaaro ivaÉw kÜna samaana Asatat.
dÜna samaaMtr roYaaMnaa Coidkonao CodlyaamauLo tyaar hÜNaaro saMgat
kÜnasamaana Asatat.

dÜna samaaMtr roYaaMcyaa CoidkomauLo hÜNaaro̧

(a) vyauM%Ëma kÜna samaana Asatat.
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(b) Coidkocyaa ekaca AMgaacao AaMtr kÜna pUrk Asatat.

dÜna roYaa Mcyaa Coidkoma uLo hÜNaarodÜna roYaa Mcyaa Coidkoma uLo hÜNaarodÜna roYaa Mcyaa Coidkoma uLo hÜNaarodÜna roYaa Mcyaa Coidkoma uLo hÜNaarodÜna roYaa Mcyaa Coidkoma uLo hÜNaaro

(a) vyauM%Ëma kÜna samaana AsatIla¸ tr %yaa roYaa samaaMtr Asatat.

(b) ekaca AMgaacao AaMtrkÜna pUrk AsatIla tr %yaa dÜna roYaa
samaaMtr Asatat.

i~kÜNaacyaa kÜnaaMcaI baorIja 180° Asato.

i~kÜNaacaa baa( kÜna %yaacyaa AaMtrivaÉw kÜnaaMcyaa baorjao
evaZa AsatÜ.

ibaMdUpqaacaI saMklpnaa ³dOnaMidna vyavaharatIla ]dahrNao doNyaasa
hrkt naahI.´

(a) idlaolyaa dÜna ibaMdUpasaUna (b) idlaolyaa dÜna CodNaaáyaa roYaaMpasaUna
samaana AMtravar AsaNaaáyaa ibaMdUcaa pqa

3.2 i~kÜNaa McaI ekÉpta3.2 i~kÜNaa McaI ekÉpta3.2 i~kÜNaa McaI ekÉpta3.2 i~kÜNaa McaI ekÉpta3.2 i~kÜNaa McaI ekÉpta

dOnaMidna vyavaharatIla AnauBavaatUna ek$ptocaI saMklpnaa.
ek$p AaÌ%yaa¸ i~kÜNaa Mcyaa ekÉptocyaa baa -baa -baa¸
baa-kÜ-baa¸ kÜ-baa-kÜ AaiNa kNa-BaUjaa yaa ksaÜT\yaa.

• i~kÜNaacyaa samaana baajaUsamaÜrIla kÜna samaana Asatat.

• i~kÜNaacyaa samaana kÜnaasamaÜrIla baajaU samaana Asatat.

• i~kÜNaacyaa dÜna baajaU Asamaana AsatIla tr maÜz\yaa
baajaUsamaÜrIla kÜna lahana baajaUsamaÜrIla kÜnaapoxaa maÜza
AsatÜ i~kÜNaacyaa maÜz\yaa kÜnaasamaÜrcaI baajaU maÜzI Asato.

i~kÜNaacyaa dÜna baajaUMcaI baorIja itsaáyaa baajaUpoxaa jaast Asato.

3.3 eksa MpatI r oYaa3.3 eksa MpatI r oYaa3.3 eksa MpatI r oYaa3.3 eksa MpatI r oYaa3.3 eksa MpatI r oYaa

eksaMpatI roYaaMcaI saMklpnaa

i~kÜNaacyaa kÜnaaMcao duBaajak eksaMpatI Asatat.

i~kÜNaaMcyaa baajaUMcao laMbaduBaajak eksaMpatI Asatat.

i~kÜNaacao iSarÜlaMba eksaMpatI Asatat.

i~kÜNaacyaa maQyagaa eksaMpatI AsatatÂ saMpat ibaMdumauLo p`%yaok
maQyagaa 2Á1 yaa p`maaNaat ivaBaagalaI jaato.

3.4 caÝkÜna3.4 caÝkÜna3.4 caÝkÜna3.4 caÝkÜna3.4 caÝkÜna

caÝkÜna AaiNa %yaacao p`kar

ivaiSaYT caÝkÜna va %yaaMcao gauNaQama-¸ samalaMba caÝkÜna¸ samaaMtr
Bauja caÝkÜna¸ samaBauja caÝkÜna¸ Aayat¸ caÝrsa¸ i~kÜNaaMcyaa
dÜna baajaUMcao maQya jaÜDNaarI roYaa itsaáyaa baajaUlaa samaaMtr Asato
AaiNa itsaáyaa baajaUcyaa inammaI Asato.

i~kÜNaacyaa eka baajaUMcyaa maQyaatUna dusaáyaa baajaUlaa samaaMtr
kaZlaolaI roYaa itsaáyaa baajaUlaa duBaagato. tIna ikMvaa AiQak
samaaMtr roYaaMnaI eka Coidkovar kolaolao AaMtrCod ek$p AsatIla
tr %yaa roYaaMnaI dusaáyaa kÜNa%yaahI Coidkovar kolaolao AaMtrCod
ek$p Asatat. samaaMtrBauja caÝkÜnaacaa kNa- %yaacao dÜna
samaxao~ i~kÜNaaMt ivaBaajana krtÜ.

ekaca ikMvaa samaana payaavar Asalaolao samaaMtr rooYaaMcyaa ekaca
jaÜDItIla samaaMtrBauja caÝkÜna samaxao~ Asatat. ekaca ikMvaa
samaana payaaMvar Asalaolao samaaMtr roYaaMcyaa ekaca jaÜDItIla
i~kÜNa samaxao~ Asatat. samaana payaa AaiNa samaana xao~fLo
AsaNaaáyaa i~kÜNaaMcyaa saMgat ]McaI samaana Asatat.

3.5 i~kÜNaa McaI sama$pta3.5 i~kÜNaa McaI sama$pta3.5 i~kÜNaa McaI sama$pta3.5 i~kÜNaa McaI sama$pta3.5 i~kÜNaa McaI sama$pta

sama$p AaÌ%yaa¸ sama$ptocaI BaUimatIya saMklpnaa¸ p`maaNaacao
maulaBaUt p`maoya AaiNa %yaacaa vya%yaasa. i~kÜNaacyaa eka baajaUlaa
samaaMtr kaZlaolyaa roYaomauLo %yaacyaa ]rlaolyaa baajaU samaana
gauNaÜ<arat ivaBaagalyaa jaatat. eKadI roYaa i~kÜNaacyaa dÜna
baajaUnaa samaana gauNaÜ<arat ivaBaagat Asaola tr tI roYaa itsaáyaa
baajaUlaa samaaMtr Asato.

dÜna i~kÜNaaMcyaa samaÉptocyaa kÜ-kÜ-kÜ¸ baa-baa-baa AaiNa
baa -kÜ -baa ksaÜT\yaa.

kaTkÜna i~kÜNaacyaa kNaa-var kaZlaolyaa iSarÜlaMbaamauLo %yaacyaa
p`%yaok baajaUlaa tyaar hÜNaaro dÜna i~kÜNa ho mauLcyaa i~kÜNaaSaI
AaiNa prspraMSaI sama$p Asatat. i~kÜNaacyaa AaMtrkÜnaacaa
duBaajak samaÜrIla baajaUlaa tÜ kÜna samaaivaYT krNaaáyaa baajaUMcyaa
p`maaNaat ivaBaagatÜ. dÜna sama$p i~kÜNaacyaa xao~fLaMcao
gauNaÜ<ar %yaaMcyaa saMgat baajaUMcyaa vagaa-cyaa gauNaÜ<araevaZo Asato.

kaTkÜna i~kÜNaat kNaa-varIla caÝrsa ]rlaolyaa dÜna baajaUMvarIla
caÝrsaa Mcyaa ba orja oevaZa AsatÜ. ³baÝQaayanaaca o ikMvaa
payaqaagaÜrsacao p`maoya´

i~kÜNaacyaa eka baajaUvarIla caÝrsa¸ %yaacyaa ]rlaolyaa dÜna
baajaUMvarIla caÝrsaaMcyaa baorjaoevaZa Asaola¸ tr %yaa pihlyaa
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baajaUsamaÜrcaa kÜna kaTkÜna AsatÜ. ³baÝQaayanaacyaa ikMvaa
payaqaagaÜrsacyaa p`maoyaacaa vya%yaasa´

3.6 vatu -Lo3.6 vatu -Lo3.6 vatu -Lo3.6 vatu -Lo3.6 vatu -Lo

vatu-L AaiNa %yaasaMbaMQaIcyaa saMklpnaaMcyaa vyaa#yaa. ekkoMd`I
³samakoMd`I´ vatu-Lo̧  ek$p vatu-Lo

dÜna vatu-LaMcyaa i~jyaa samaana AsatIla tr AaiNa trca tI
dÜna vatu-Lo ek$p Asatat.

eka vatu-Lacao ³ikMvaa ek$p vatu-LaMcao´ dÜna kMsa koMd`aSaI
³ikMvaa koMd`aMSaI´ samaana kÜna krt AsatIla tr to kMsa ek$p
Asatat AaiNa yaa ivaQaanaacaa vya%yaasa.

eka vatu-Lacyaa ³ikMvaa ek$p vatu-LaMcyaa´ kMsaacyaa saMgat
jaIvaa ek$p AsatIla tr to kMsa ek$p Asatat AaiNa yaa
ivaQaanaacaa vya%yaasa.

ek vatu-Lacyaa ³ikMvaa ek$p vatu-LaMcyaa´ samaana jaIvaa vatu-
L koMd`aSaI ³ikMvaa koMd`aSaI´ samaana kÜna inaiScat krtat¸
AaiNa yaa ivaQaanaacaa vya%yaasa.

vatu-L koMd`atUna jaIvaovar kaZlaolaa laMba tI jaIvaa duBaagatÜ.

vatu-L koMd` AaiNa jaIvaocaa maQya yaatUna jaaNaarI roYaa %yaa jaIvaolaa
laMba Asato.

idlaolyaa tIna naOkroYaIya ibaMdUtUna jaaNaaro ek AaiNa ekca vatu-
L Asato.

eka vatu-Lacyaa ³ikMvaa ek$p vatu-LaMcyaa´ ek$p jaIvaa
vatu-L koMd`kapasaUna ³ikvaa koMd`aMpasaUna´ samaana AMtravar Asatat¸
AaiNa yaa ivaQaanaacaa vya%yaasa.

3.7 vatu -LatIla kÜna AaiNa caËIya kÜna3.7 vatu -LatIla kÜna AaiNa caËIya kÜna3.7 vatu -LatIla kÜna AaiNa caËIya kÜna3.7 vatu -LatIla kÜna AaiNa caËIya kÜna3.7 vatu -LatIla kÜna AaiNa caËIya kÜna

vatu-LkMsaanao vatu-LkoMd`aSaI inaiScat kolaolaa kÜna %yaa kMsaanao
vatu-Lacyaa ]rlaolyaa BaagaavarIla kÜNa%yaahI ibaMdUSaI inaiScat
kolaolyaa kÜnaacyaa duPpT AsatÜ.

ekaca vatu-L KMDatIla kÜna samaana Asatat.

AQa-vatu-LatIla kÜna kaTkÜna AsatÜ.

caËIya ibaMdU

caËIya caÝkÜnaacyaa saMmauK kÜnaaMcaI baorIja 180° Asato.

eKaVa caÝkÜnaacao saMmauK kÜna pUrk AsatIla tr tÜ caÝkÜna
caËIya AsatÜ.

3.8 va R<a Coidka¸ spiSa -ka AaiNa %yaa Mca o ga uNaQama -3.8 va R<a Coidka¸ spiSa -ka AaiNa %yaa Mca o ga uNaQama -3.8 va R<a Coidka¸ spiSa -ka AaiNa %yaa Mca o ga uNaQama -3.8 va R<a Coidka¸ spiSa -ka AaiNa %yaa Mca o ga uNaQama -3.8 va R<a Coidka¸ spiSa -ka AaiNa %yaa Mca o ga uNaQama -

roYaa AaiNa vatu-L yaaMcaa Cod¸ roYaa AaiNa vatu-L yaaMcaa spSa-ibaMdU

vatu-Lacyaa kÜNa%yaahI ibaMdUSaI AsalaolaI spiSa-ka hI %yaa spSa-
ibaMdUtUna kaZlaolyaa i~jyaolaa laMba Asato.

vatu-Lacyaa baa( BaagaatIla ibaMdUtUna %yaa vatu-Lalaa kaZlaolyaa
spiSa-ka samaana laaMbaIcyaa Asatat.

vatu-Lacyaa AB AaiNa CD yaa jaIvaa vatu-Lacyaa AaMtrBaagaat
ikMvaa baa( Baagaat x maQyao Codt AsatIla.

tr PA × PB = PC × PD

jar PAB hI vaR<a Coidka vatu-Lalaa A AaiNa B maQyao Codt
Asaola AaiNa PT hI spiSa-ka vatu-Lalaa T maQyao spSa- krt
Asaola tr PA × PB = PT2

vatu-Lacyaa spiSa-kocyaa spSa-ibaMdUtUna kaZlaolyaa jaIvaonao %yaa spiSa-
koSaI kolaolao kÜna %yaa jaIvaonao AnauËmao ivaÉw vatu-L KMDat
kolaolyaa kÜnaaevaZo Asatat.

3.9 rcanaa3.9 rcanaa3.9 rcanaa3.9 rcanaa3.9 rcanaa

idlaolyaa roYaaKMDacao idlaolyaa gauNaÜ<arat AaMtr ivaBaajana krNao.

idlaolyaa maaihtInausaar i~kÜNa rcanaa kaZNao.

(a) idla ola I maa ihtI - baa - b a a - b a a¸ baa -kÜ - b a a¸ kÜ -b a a -kÜ
kaTkÜna i~kÜNaacaI ek baajaU va kNa-

(b) pirimatI AaiNa payaalagatcao kÜna.

(c) payaa¸ ]rlaolyaa baajaUMcaI baorIja ikMvaa vajaabaakI¸ AaiNa
payaa lagatcaa ek kÜna

(d) idlaolyaa i~kÜNaap`maaNao i~kÜNa kaZNao.

spiSa -ka Mcyaa rcanaaspiSa -ka Mcyaa rcanaaspiSa -ka Mcyaa rcanaaspiSa -ka Mcyaa rcanaaspiSa -ka Mcyaa rcanaa

(a) vatu-La baahorIla idlaolyaa ibaMdUtUna

(b) vatu-L koMd`acaa ]pyaÜga k$na vatu-LavarIla ibaMdUtUna idlaolyaa
i~kÜNaacao AaMtr vatu-L AaiNa prIvat-uL kaZNao.

ivaBaaga 4 - mah%vamaapnaivaBaaga 4 - mah%vamaapnaivaBaaga 4 - mah%vamaapnaivaBaaga 4 - mah%vamaapnaivaBaaga 4 - mah%vamaapna

AQyayana kala Á 25 tasaAQyayana kala Á 25 tasaAQyayana kala Á 25 tasaAQyayana kala Á 25 tasaAQyayana kala Á 25 tasa gauNa Á 10gauNa Á 10gauNa Á 10gauNa Á 10gauNa Á 10

vyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaavyaaPtI va AQyaapnaacaI idSaa

yaa ivaBaagaat¸ dOnaMidna jaIvanaat ]d\BavaNaaro puZIla p`karcao
p`Sna saÜDivaNyaasa ivaVaqyaa-Mnaa ]Vu> kravao.

AayataÌtI baagaoBaÜvatI kaTorI kuMpNa GaalaNyaasaazI iktI
laaMbaIcaI tar laagaola¸ ho SaÜQaNao.



vi

ekmaokaMSaI kaTkÜna krNaaro isamaoMTcao rsto tyaar krNyaasaazI
iktI Kca- yaošlaÆ

idlaolaI maapo AsaNaaáyaa KÜlaIcyaa caarhI iBaMtIcao xao~fL
iktI yaošlaÆ

AayataÌtI Tobala tyaar krNyaasaazI iktI maapaMcaI PlaayavaUDcaI
fLI laagaolaÆ

p`tlaIca AaÌ%yaa Mcyaa xao~fLaMcaI sa U~o pihlyaa pazat
iSakvaavaIt.

dusaáyaa pazat inarinaraL\yaa GanaaÌtIMcaI ³i~imatI AaÌ%yaaMcaI´
pRYzfLo AaiNa GanafLo yaaMcaI saU~o VavaIt¸ %yaavar AaQaarlaolao
dOnaMidna AnauBavaaMvar AaQaarIt p`Sna Vavaot.

4.1 p`tlaIya AaÌ%yaa McaI xa o~fLo4.1 p`tlaIya AaÌ%yaa McaI xa o~fLo4.1 p`tlaIya AaÌ%yaa McaI xa o~fLo4.1 p`tlaIya AaÌ%yaa McaI xa o~fLo4.1 p`tlaIya AaÌ%yaa McaI xa o~fLo

sarL roYaaMnaI baMidst Asalaolyaa p`tlaIya AaÌ%yaa. caÝrsa¸
Aayat¸ i~kÜNa¸ samalaMba caÝkÜna¸ caÝkÜna¸ samaaMtrBaUja caÝkÜna¸
samaBaUja caÝkÜna yaa AaÌ%yaaMcyaa pirimatI va xao~fLo

hIrÜcao saU~ vaap$na i~kÜNaacao xao~fL¸ Aayatakar rs%yaacao
xao~fL

varIla savaa-Mvar AaQaairt saÜpo p`Sna

vaËroYaaMnaI baMidst Asalaolyaa p`tlaIya AaÌ%yaa. vatu-Lacaa
prIGa va xao~fL

vatu-LacaI pirimatI va xao~fL

vatu-Lakar rs%yaacao xao~fL

varIla savaa-Mvar AaQaairt saÜpo p`Sna

4.2 GanaaÌtIMca o pRYzfL AaiNa GanafL4.2 GanaaÌtIMca o pRYzfL AaiNa GanafL4.2 GanaaÌtIMca o pRYzfL AaiNa GanafL4.2 GanaaÌtIMca o pRYzfL AaiNa GanafL4.2 GanaaÌtIMca o pRYzfL AaiNa GanafL

Gana¸ [iYTkaicatI¸ vaR<aicatI ³dMDgaÜla´¸ SaMkU¸ gaÜla AaiNa
AQa-gaÜla yaa GanaaÌtIMcao pRYzfL AaiNa GanafL ³p`SnaaMmaQyao
dÜna GanaaÌtIMcao ek~IkrNa AsaU nayao.´

KÜlaIcyaa caarhI iBaMtIcao xao~fL

ivaBaaga 5 - i~kÜNaimatIivaBaaga 5 - i~kÜNaimatIivaBaaga 5 - i~kÜNaimatIivaBaaga 5 - i~kÜNaimatIivaBaaga 5 - i~kÜNaimatI

AQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasaAQyayana kalaavaQaI Á 25 tasa gauNa Á 10gauNa Á 10gauNa Á 10gauNa Á 10gauNa Á 10

vyaaPtI va AQyaapnaacaI idSaa ÁvyaaPtI va AQyaapnaacaI idSaa ÁvyaaPtI va AQyaapnaacaI idSaa ÁvyaaPtI va AQyaapnaacaI idSaa ÁvyaaPtI va AQyaapnaacaI idSaa Á

ivaivaQa AvakaSaIya gaÜlaaMcao maaga-̧  %yaaMcaI sqaanao yaaMcao Baaikt
krNyaasaMbaMQaIcao p`Sna KgaÜlaSaas~at saamaÜro yaotat. yaa p`SnaaMcao
sva$p i~kÜNaaMcao kahI kÜna va baajaU idlyaa Asata ]rlaolyaa

kÜna va baajaU kaZNao. yaa p`SnaaMcyaa sva$pasaarKoca Asato.
ASaa p`SnaaMcyaa ]klaIMcao ]pyaÜjana AiBayaaMi~kI AaiNa
BaÝgaÜilak maÜjaNaI (survey) krNao¸ sama ud`avarIla ikMvaa
AvakaSaatIla p`vaasa (navigations) ASaa vaogavaogaL\yaa xao~at
Asato. yaa ivaBaagaat ASaa p`SnaaMcyaa ]klaIMcaa p`ya%na Aaho.
kaTkÜna i~kÜNaa Mcyaa baaja UcaI¸ kÜnaa Msaapoxa AsaNaaáyaa
gauNaÜ<araMcyaa AaQaaro Asao p`Sna saÜDivata yaotat. yaa gauNaÜ<araMnaa
i~kÜNaimatIya gauNaÜ<aro mhNatat. ek i~kÜNaimatIya gauNaÜ<ar
maaiht Asaola tr ]rlaolaI gauNaÜ<aro yaa ivaBaagaacyaa AByaasaanao
ivaVaqaI- kaZU SaktIla. tSaIca p`isaw ASaI i~kÜNaimatIya
ina%ya samaIkrNao tÜ isaw k$ Sakola AaiNa %yaaMcyaa AaQaaro
ivaivaQa p`Sna saÜDvaU Sakola.

saaQya (accessible) AsaNaaáyaa baabaIMcaI ]McaI¸ AMtro yaaMcao
maapna ³]dahrNaaqa- KaMbaacaI ]McaI¸ GaraMcaI ]McaI [.´ AaiNa
AsaaQya (inaccessible) baabaIMcaI ]McaI¸ AMtro ³]dahNaaqa-
TokDIcaa maaqaa¸ pUla nasalaolyaa nadIcyaa dusaáyaa tIravarIla
idvyaacyaa KaMbaacaI ]McaI¸ AvakaSaIya gaÜla [.´ yaaMcao maapna
hI ina%yaacaI garja Aaho. yaa ivaBaagaat ivaVaqyaa-Mnaa AQaÁkÜna
AaiNa ]ÙtkÜna yaaMtIla frk samajaola. i~kÜNaimatIya
gauNaÜ<araMcyaa sahayyaanao dOnaMidna jaIvanaatIla ]McaI va AMtro
yaasaMbaMQaIcao p`Sna ivaVaqaI- saÜDvaU SaktIla. ³ASaa p`SnaaMt
dÜnapoxaa AiQak kaTkÜnaacaa AMtBaa-va AsaU nayao.´

5.1 i~kÜNaimatIcaI AÜLK5.1 i~kÜNaimatIcaI AÜLK5.1 i~kÜNaimatIcaI AÜLK5.1 i~kÜNaimatIcaI AÜLK5.1 i~kÜNaimatIcaI AÜLK

kaTkÜna i~kÜNaacyaa laGaukÜnaaMcaI i~kÜNaimatIya gauNaÜ<aro

i~kÜNaimatIya gauNaÜ<araMtIla prspr saMbaMQa

i~kÜNaimatIya ina%ya samaIkrNao

sin2θ + cos2θ = 1, sec2θ = 1 + tan2θ

cosec2θ = 1 + cost2θ

i~kÜNaimatIya gauNaÜ<aro AaiNa ina%yasamaIkrNao yaaMvar AaQaairt
p`Sna

5.2 kahI ivaiSaYT kÜnaa McaI i~kÜNaimatIya ga uNaÜ<ar o5.2 kahI ivaiSaYT kÜnaa McaI i~kÜNaimatIya ga uNaÜ<ar o5.2 kahI ivaiSaYT kÜnaa McaI i~kÜNaimatIya ga uNaÜ<ar o5.2 kahI ivaiSaYT kÜnaa McaI i~kÜNaimatIya ga uNaÜ<ar o5.2 kahI ivaiSaYT kÜnaa McaI i~kÜNaimatIya ga uNaÜ<ar o

30°¸ 45° AaiNa 60° kÜnaaMcaI i~kÜNaimatIya gauNaÜ<ar ³hI
gauNaÜ<aro BaUimatIya pwtInao isaw kravaIt.´ kÜTIkÜnaaMcaI
i~kÜNaimatIya gauNaÜ<aro
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]McaI va AMtro yaaMvarIla p`Sna saÜDivaNyaasaazI i~kÜNaimatIya
gauNaÜ<araMcao ]pyaÜjana ³yaa p`SnaaMt dÜna poxaa AiQak kaTkÜnaaMcaa
samaavaoSa AsaU nayao.´

ivaBaaga 6 - saaMi#yakIivaBaaga 6 - saaMi#yakIivaBaaga 6 - saaMi#yakIivaBaaga 6 - saaMi#yakIivaBaaga 6 - saaMi#yakI

AQyayana kalaavaQaI Á 35 tasaAQyayana kalaavaQaI Á 35 tasaAQyayana kalaavaQaI Á 35 tasaAQyayana kalaavaQaI Á 35 tasaAQyayana kalaavaQaI Á 35 tasa  gauNa Á 12 gauNa Á 12 gauNa Á 12 gauNa Á 12 gauNa Á 12

far pUvaI-cyaa kaLapasaUna jamaa-Kca-¸ Anya saaQanao ASaa baIbaMcyaa
naÜMdI zovaNyaacaI p`qaa caalat AalaI Aaho. ivaVaqaI- yaa ivaBaagaat
ASaa naÜMdI AaTÜpSaIrpNao zovaNyaacyaa pwtI¸ ]plabQa naÜMdImaQaUna
AavaSyak tI maaihtI jamaa krNao yaa baabaI iSakola. %yaasaazI
saaMi#yak maaihtI AaiNa itcaI maaMDNaI yaa AByaasaavar AaQaarIt
paz samaaivaYT kolaa Aaho.

inarinaraL\yaa saarNyaa¸ AalaoK¸ t>o̧  ASaa sva$pat idlaolaI
Aqa-vyavasqaa¸ jaaihratI¸ [%yaadIMsaMbaMQaIcaI maaihtI Aaplyaa
pahNyaat yaoto. tI Aaplyaa najarot Barto. hI maaihtI vaacata
yaavaI¸ samajaavaI¸ yaasaazI maaihtIcaa AalaoK Épat maaMDNaI yaa
AaSayaacaa paz samaaivaYT kolaa Aaho.

kahI vaoLa ]plabQa maaihtI AMkgaiNat Épat vaNa-na k$na
saaMgaavaI laagato. ]dahrNaaqa-¸ eKaVa gaTacao sarasarI vaya¸
eKaVa gaTacao maQyak (median) gauNa¸ kolaolyaa maapacyaa
gaLp+Icao (collal size) sadro jaastIt jaast vaaprlao jaatat¸
[%yaadI. ASaI maaihtI saaMgata yaoNyaasaazI koMd`Iya p`vaR<aIcao
maapna yaa pazacaa samaavaoSa kolaa Aaho. ivaVaqyaa-Mnaa yaa maapnaaMcaI
vaOiSaYT\yao AaiNa %yaaMcyaa mayaa-dahI iSakivaNyaat yaavyaat.

Aaja pa}sa pDola¸ Baart [MglaMD ivaÉwcaa saamanaa ijaMkola
ASaa vaa@yaatUna saMBaavyata vya> hÜto. yaa ivaBaagaat ivaVaqyaa-
Mnaa p`aqaimak saMBaavyata hyaa AinaiScattocao maapna krNyaacaI
pwt saaMgaNaaáyaa yaa AByaasaacaI AÜLK hÜšla. %yaasaazI
naaNaofok¸ fasaa TakNao̧  ipsalaolyaa p<yaaMmaQaUna yaadRicCk p<aa
kaZNao ASaa naiSabaavar AaQaarIt KoLatIla ]dahrNao vaaprlaI
jaatIla.

6.1 maaihtI 6.1 maaihtI 6.1 maaihtI 6.1 maaihtI 6.1 maaihtI (data) AaiNa itcaI maa MDNaI AaiNa itcaI maa MDNaI AaiNa itcaI maa MDNaI AaiNa itcaI maa MDNaI AaiNa itcaI maa MDNaI

saaMi#yakIcaI AÜLK¸ saaMi#yakI AaiNa saaMi#yakIya maaihtI
p`aqaimak AaiNa (secondary) maaihtI AvagaI-Ìt ³kccaI´
AaiNa vagaI-Ìt maaihtI. vaga-maQya (class mark) vagaa-Mtr¸ vaga-
mayaa-da¸ Káyaa vaga- mayaa-da¸ vaarMvaarta¸ vaarMvaarta ivatrNasaarNaI
saMicat vaarMvaarta¸ saMicat vaarMvaarta saarNaI.

6.2 ko Md `Iya p`va R<aI Mca o maapna6.2 ko Md `Iya p`va R<aI Mca o maapna6.2 ko Md `Iya p`va R<aI Mca o maapna6.2 ko Md `Iya p`va R<aI Mca o maapna6.2 ko Md `Iya p`va R<aI Mca o maapna

AvagaI-Ìt maaihtIcao AaiNa vagaI-Ìt maaihtIcao maQyamaana -
³sarasarI mean´ AvagaI-Ìt maaihtIcao maQyak (median) AaiNa
bahulak (mode) maQyamaana AaiNa maQyak yaaMcao gauNaQama-

6.3 sa MBaavyat ocaI AÜLK6.3 sa MBaavyat ocaI AÜLK6.3 sa MBaavyat ocaI AÜLK6.3 sa MBaavyat ocaI AÜLK6.3 sa MBaavyat ocaI AÜLK

eKadI GaTnaa GaDNaaáyaa saMBaavyatocao maapna mhNaUna p`aqaimak
saMBaavyata yaasaMklpnaocaI AÜLK ³ekaca GaTnaopurtI mayaa-idt´
naaNaofok¸ fasaa TakNao¸ ipsalaolyaa p<yaaMmaQaUna p<aa kaZNao
[%yaadIMvar AaQaarIt p`Sna.

ma Ulya m a apna ya Üjan a am a U ly a m a apna ya Üjan a am a U ly a m a apna ya Üjan a am a U ly a m a apna ya Üjan a am a U ly a m a apna ya Üjan a a

m a Ulyam a apna pwtIma Ulyam a apna pwtIma Ulyam a apna pwtIma Ulyam a apna pwtIma Ulyam a apna pwtI kal a a v a i Q akal a a v a i Q akal a a v a i Q akal a a v a i Q akal a a v a i Q a g a u N ag a u N ag a u N ag a u N ag a u N a

la oKI vaaiYa -k prIxaala oKI vaaiYa -k prIxaala oKI vaaiYa -k prIxaala oKI vaaiYa -k prIxaala oKI vaaiYa -k prIxaa 2.30 tasa2.30 tasa2.30 tasa2.30 tasa2.30 tasa 8 58 58 58 58 5

p` a %y a ixakp ` a %y a ixakp ` a %y a ixakp ` a %y a ixakp ` a %y a ixak 1.30 tasa1.30 tasa1.30 tasa1.30 tasa1.30 tasa 1 51 51 51 51 5

1´ gaiNat ÌtI puistkotIla kÜNatIhI ek ÌtI prIxaaqaI-
sa krNyaasa saaMgaavaI.prIxaaqaI-nao tI ÌtI p`%yaxa
krNyaasaazI AaKNaI kravaI va AaNaKI var hukUma
ÌtI k$na prIxakaMnaa saadr kravaI. 10 gauNa10 gauNa10 gauNa10 gauNa10 gauNa

2´ yaa ÌtIvar AaQaairt tÜMDI prIxaa  5 gauNa 5 gauNa 5 gauNa 5 gauNa 5 gauNa

gaRhpazamaQyao imaLalaolaI EaoNaI gauNapi~komaQyao vaogaLI daKivalaI jaašla.
hI EaoNaI ekUNa prIxaaEaoNaImaQyao ivacaarat GaotlaI jaaNaar naahIt.

svayaMinaiNa-t
AavaSyak tovaZa



Mukta Vidya Vani

Mukta Vidya Vani is a pioneering initiative of the National Institute of Open

Schooling (NIOS) for using Streaming Audio for educational purposes. This

application of ICT will enhance accessibility as well as quality of programme

delivery of NIOS Programmes. This is a rare accomplishment of NIOS as the first

Open and Distance Learning Institute to start a two way interaction with its

learners, using streaming audio and the internet.

Keeping in mind the fact that the transmission is done through the web, the

NIOS website (www.nios.ac.in) has a link that will take any user to the Mukta Vidya Vani. Mukta Vidya

Vani thus enables a two way communication with any audience that has access to an internet connection,

from the studio at its Headquarters in NOIDA, where NIOS has set up a state-of-art studio, which will be

used for this purpose as well as for recording educational audio programmes meant for NIOS learners,

though others can also take advantage of this facility.

Mukta Vidya Vani is a modern interactive, participatory and cost effective programme, involving an

academic perspective along with the technical responsibilities of production of audio and video

programmes, which are one of the most important components of the multi channel package offered

by the NIOS. These programmes will attempt to present the topic/ theme in a simple, interesting and

engaging manner, so that the learners get a clear understanding and insight into the subject matter.

NIOS has launched a scheme to motivate the learners to participate in the Mukta Vidya Vani by sending

their Audio CD’s  to the respective regional centre on various subjects such as-

1. Poetry / Shloka recitation

2. Story telling

3. Radio Drama

4. Music

5. Talks on various topic related to the NIOS curriculum including Painting, Vocational Subjects etc.

6. Quiz

7. Mathematics puzzles etc.

The selected CD can be webcast on Mukta Vidya Vani and the winner participant

be rewarded suitably.

Learners may visit the NIOS website and participate in live programmes from

2pm to 5pm on all week days and from 10.30am to 12.30pm on Saturdays, Sundays

and all Public Holidays. The Subject Experts in the Studio will respond to their

telephonic queries during this time. A weekly schedule of the programmes for

webcast is available on the NIOS website. The Studio telephone number are

0120-4626949 and Toll Free No. 1800-180-2543.
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AaPaNa yaa ivaYayaasaazI [%ar Paus%ako vaaParlaIt kaÆ hÜya À naahI
jar ]<ar hÜya AsÜla %ar %yaacaI karNÜ saaMgaaº

Course Coordinator,
Mathematics
National Institute of Open Schooling
A-24-25, Institutional Area
Sector-62, NOIDA (U.P.), Pin-201309
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