S TS ekl

PN

Te Al T WH & gh B fr oW % g % oSl (Ria el 31 % dig 5 o
& IR il @ foeal €1 U1 B € 7 foF fordlt o g % =41 9 O 1 & S
<A &1 afd 1 30 Tepfd i, Foraw & 31o Sieh! & &) 707 <8707 9Tt shid &, STaiiarehan
(2fifedt) wed 31 o famm o erafirerar qen SHenl iR gent Hafd & = fafeaerm
T AT FW T IY AR (SHfe) Fed & SAIAMRRT 38 THR & e
ft I YA @ 2 FF Tk & wran fuar ) < Hafa = srer-stem feerh 2@ ¥
% AR T = A 9 HD A HI = gosh W1 HT A Sl B TR KR A
Tk & YR & Sial § fg=rar o redt S €1 3aH UE enefore dehient i oft afmfera
e <1 @ S F% wanan € & fodn ko o= o wa gl S gemfa, et
fasRi o UfEEE=fag & w9 ® AMa SHm & F e 82

TH UG & IAAT & WHA & UvElq ST
o STAIHAl TH STATHI H GRHITT FX A
o Hed 5N WX W fHF T FAN R g frepul #1 o7 F G

o T, FH-Taswey (Tefier), fawiar (22), JUIferdl, STq4Tat, Tagras, foraaeras,
SIS (SHYTEYl), T ey (BIHIEEY) Vsl @l IRYIYd #Y Gh

o 37qU JHferar, FgSil avIIa, SguHEt (fiastigrat) aor wae Sl &l 33X
qfed Tqee T qrE7;

o TV % TUGH (FHIENIE) AST H A F G,

o Geodl (fe7ehsT), HIGT-3aX R oFg-%1g S & IRYNT FT Gh7 3R
33TEXVT J&ga HY qEA;

o HYHlFETl, Tl aur 7wl J A fefor T Y 9re;




o TEEIHISTr FYIFIG i HIgH FYNT & TH SIEIT F ®©F F 3fad 35T G
o TMT B F&Y HRAEI- (Karyotype) &1 07 #T GhT;

o [ UGH (W HIENGT) § AL (SER) F da SR FI A
o % T IANTE Rl S - Fuif-ra, @it <187 faim, =R fa=m,

FARTRCR 951 & HRUT T T &I Al a9 Ghil T T H T,
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S T AT

® Rh &R T 9N T G07 FT G 3R THlEe § sqFT Grefehar Hi A
h{ 'FF##;

o TIE F WIR GHEl &1 FUIFIG H! TG F TH;

o UIIG2IGT FT efvrF dFHiF &1 AR F G 3R THHT Gacd adl GH;

o AT S R SHifiEpt (SAHiTRT) BT YROT FT G quid #Y gl

& oft foRdt afeR & Ta 1 S e €t feder, oy a6 ofiw, -, 1,
el & T 1 A@-Taan, FeRd 9 SR-gE a1 - 9 e s o €1 5|
FhR 1 TAEAS qen fa=iaren 1 SR Aa-fyar 9 gafq ® diet R diel gwaaig
B a1l S (genes) €1 71 Sfa 794 H-T9 W SHA | U S o STHR foenfaa
B B

sifqaeron 1 Tw WG | 30 WEl § Auiq wa-fyar § wafa o HeR,
e el 2l

Ig 3@ W1 ¢ TR T & wrer-fuar i gk " o g | faeter den ush T
Y 9= Bt @ Sod gHEy gl oedl hl Sigwil 36 THR w1 fafu=iaet @i
fafaemar #ed 2

fafaerar =1 o Ara-faar d9en Tafd o1t & wa-faar w1 1 Hafast
q TF B FEE B G B ard et 9 2

e & el | fafiy=iar sgd decyel 1S9t S GHIE (WgeeH, population) i
SuLsiiferar & foy qe 1 U@ gafay € e aft vt qiEfda e o s e
(fore ot faf=ame €) ¢ aRifeafaai & foad sree o7 9 €, 3R T 89 ° 59
S 21 fafe=tar scaftedq =1 S # srare aReds & &R e 81 e & i
R HiAfEE ® A S B T 9 faftg @ wren o fafaear s e @
e & S 1 qEtsH e 21 (RifsteRt & T e 8 o, wwen i % an
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AT -3
S T AT

o 7 18 20, Sifer Sqeft # Trefte fmio, foem 9 S99 % SR 9 2, 1 [ TR W)
o= o wa-fyar & OREH & Fgfee fhgu ¥ fafvs St (S 1) S
S B g1 fafe=ar 1 % @ waifuss WM @i gEsH (recombination)

e 2l

e fafguar Scfteds o gEaled & wRu = @)

222 WSA @& WeX @& Well W VAR 9 99IFTa & fdgid

W IR W1 Hed (1822-1884) =1fears da o f=i+ o= &1 "X (Garden Pea -
Pisum sativum) 1 3T T o ford 0 31X oo afomdt s 1865 o wemifyra femam|

ST &M hl GH: @IS Hed &l J o IR
T 9] 1900 H IRAR (Tschermak), S
(Correns) eI @ﬁ—@—ﬁﬁﬁ (Hugo de Vries)
J Il frd demifa & fagial w1 geued
yfdered Head A fwan safer 32 stafrent
1 S (Father of Genetics) gd 2l

2221 HSA & WM

Hed A 3794 T 1 A 39 YRR SR
e fags @ ThR & 7 % Wl W
fags 99 Wi N TRiE R S T
dd qel k HAl & W H et
Fh I AfdhH I AF Gl & el 9
I WA R 9ia fohan T sgent fauwda
(Fepd) WA ot fwar @

AT SHd g B T Ul @ i shea
Fh I A T, Hed F 9 T 5w dfiEd
% et U9 (= weeh Hafa 9t wed ©)
da qY o, I=H % W W[ g9 fe
I=BH TH: S TP 53 iR 7 e o
3% 99 9 T Wl § 99 Sers o qen 9
I U T S 39 TE %1 TR o
AR H AR T U TR oAd o &F qiE)
U Hee 3:1 war & (Fm22.1)

fax 22.1 Hed &1 @6 9 94 AKX

% O B WY wEn
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30 YR I 7 faudia sifreieron aret 7et & el § Wehior s 3 Stfieiern g
THR & : 1. et Bl 9 HHS ®ed ofel dig 2. 1ef qen faey qftqd die 3. diet 9
WA oI WY 4, M A T FAIR A e W 5. Bt H AT e qen 9l 6.
Tefl g2 THfa qen Ghifofa erpfa arelt wier 7. o @ 9 B2 T 9w T
farodia stfereteror ot el w1 sga-o fored gt € e To-wmmn g © foreh R
T -1l S0 T & IHR & AfIAqT =1 B 2

W g 5 somfa & fod shae wh € eifireteron foran S € - Weh Wend shid
(Monohybrid cross) Fgad &1 Hed A a1 foadia el ol qeal Si@ ofel o o
T oIt 9 I qeT HES Hed Tt Wl % = ot GHor wen S fgEent yHeR
(Dihybrid cross) hgcirdl 2l

2222 Wsel & dvnTta faegia
AT YA & YR W Hed | v & = i (fagrdl) =1 gfaues foam

1. foweem 1 fagia an graent st IiEar & fagia-Te & fmi & =,
T SE # < oA I fafa= st § w8 9 ®, Sifw e &
Trmfor ot €1 o8 T gt e 2 o) gt <ifiter s o arel stal g e
foior & SR Tk SIS & Q) e fate= T o yevt Y S € yeis e

Heh! 1 SISl & Hael Teh TS ] WK Ll

fox 222 ¥ed sW swEd fRd W WX @ W@ U (Sfaaar)

2. wrtfeaar o1 fagia - e Y Semfa (S8 - Het w1, S R STRR 1fR)
% THT Yo el i SNNG ok Siel Sl § FERE it 81 5| T Sie &
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AT -3
S T AT

A S TH G TER F B B (ST, T H oA 1) 39 feafq
TEFEST (homozygous) F&d &1 S Tk & AT (SE-FeA HT A1) H
FEfa e e STF & 91 7% 9 | RGN & TE Sig W SUREd g-drd
% et W % foA S T o W SR g 1 % fou Sie % S g, e
THHT TASd Fed © W SURYd § d 98 9 favmgrms (3eUSgTE) wednd
21 el % ol 91 The TN o foig S weh &1 SiA % 91 forehed &9 B € o
Frofaeshed! (Teiel) Fed 2l

o 1 S e Te ddm@ ® R uw WS &+ S fagda S A T
Afreafad ST ¥ ifyes gTe it Bl 39 YRR Afg < ST oferg & o = (TT
Y frefa) srefq aHgras s1e@n Tk S @arE o gEU SMYA &1 (Tt 8 al 3
% W o B YA Lo (el 1 AATE) A YR Bial € S/ SEehl S
TS AL (tt) BTl T F HeX o ATTALN o LT o HHS H THHHL
%ig 9 fgHa Hid I & ford gofaar & 799 (Law of dominance) &1 &t 9
|

. AT oa ot faegid - < AT R S9N (Y AeIul ik SiAl % Uk WS

SR FrEfed e €) & S wafa & T w9 9 gwiaia e § (F 22.3) a1eifq
T SIET R 1 JUFHIU T TSI HRehl o JUFHT § Jofaa @as gl
2

SRED TTRR  x ttrr
eI TR tr
/ o
F, Tt Rr e, el (FETOT)

F, afa == feaet w2

w4
w ﬁqgﬁ TR Tr tR tr
TR TTRR TTRr TtRR TtRr
Tr TTRr TTrr TtRr Ttrr
R TtRr TtRr ttRR ttRr
T A | el el | S o | | o
TtRr TtRr ttRr ttrr
tr . .
el A | el TR | S A | S qHE

e 22.3 g AUUEY (WHIREY) AU




9 ofd oA : 3 HHE : 3l ofred : | Sl T
fot 223 S & < Sl & TS =EE i 9 2
R=Hd & @@ T <A el S
r= /A & RS W A Tl S
T = Uig 1 ol FA arel =
t= U % dHT H SE

A &AM fen g T Sl o1 S9ed o Sigey (SiHeRy) del fe@m ol aeqol
(e Afreafa) wt R wa € (stufq R i fafa w=a 7)), w9 o

Hafd w1 ST ALUEY (RIMIIET) 3T (phenotype ratio) HEC Bl

S etfues @ etfues o=ifen STERTRT & WM 1 @iel id = T dl, T8 T g3
for dea & fam |t feafrl o ot 781 2| &0 dea & ol 9 SAafaswal & 9

o S 9 w3 - S T erqul genferdr, egefadr (Co-dominance) 3R sgsiHT

EEURIEGT

22.2.3 WS i WHAAl & HRUT

1. ST ATHIT ST S - I781- T 1 T TSTeshT SiTe =igh SeqaTee &l el €, 384
LT ffertit qou o S 2 e STyt < 2iat €1 31 Wt 6t S7rE o et
o S Hehell B1 B U1 ST ST ® 3R g ot faudia wrero e ey
U B

2. S9eh GRT TILIUT R =@M - Hed g A AR aq =afd faudid oemr & 7
Siel 1 faf=a e aret SRe 1 dl TES UG W Sred 8 3R At T
B YU W 3R 9 1 T TR 9 3 < R o fR o was €9 9 gere
B Ghd & Ui ITh! SN Teh T ET Bidl 2| 36 HR0T 9 Hed Hgordl
AR T SfeR T& @S T |

3. HEd @l derdiler - Hed &1 TAN dohie S ofl 98 f1=1 TR oft-

(1)
(i1)
(iif)
(iv)
(v)

(vi)
(vii)

fauatet el @ o g avRH & FHITESH didl 1 ™ U T
Jh e i AISHT a8l FehTdl S ST & TaORAToT ekt 71 $fesd Sl o
ElEREte Rl

TS el W OWE H e 3 F AR 3% TH Ol & ol sty faen
T iR SR ST WA A7 8l Heh|

oSl 1 99T W 9UE fhar e 9 9

ITH TH IR H T & A0 hl F90Id W o= =

oMl &1 At favemor fean )

I8 e GehtoT Terd SR gent werr fepan aifer afomdi 1 gfte & @
(3@ 3TEUs 22.3)
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22.3 TSR i He@qul IreITaet

HNeh : TH fauie A0 i S99 Afyeafad & fod TRl uwa| |
S 98 g gfdenfudl

ST @ DNA 379 &1 favie @ve st & faftre 7o &t avmita o sifveafa &1
freffta ar 21

Teltet a1 Uefieimmh : Ueftel fordll oft smep steran <9 & & 1 91 9 sifurss
foshedt ®U| SR & fo@ W & WY § oS i 3B ISH w o S %
3 fashedt &9 & Thd € : et (R) o PR ()1 et 9 gler st & o <A
S TH T F Ueliad €1 76 YR Tl | W 9 A i w1 a9t S %
T Telid 14, B qen 10 (1= SRARMraEd Si9) | THsmd URE | Tea 969[
WM W @ 2

fasiuen (22) : 78 e TIeT0 € S0 Het 1 41, dist &1 eTpfd o)
Tt T : foRel o &} fawedt w6 G @ S w9 fowmyrms Ste % F R
o arfirerrer Bl @ SE 99rE o1 (Wl Uetiel) hEd € 3R 39 S 1 geifer
HEd © STl Tt ¥ Jo Sita § T =19 S7efe ot Bl TF il Jeohe hidl
? SN ¢ (SFTTH) o el @1 Hehal sefer T g SiA @l

TS T(OT : TH T[0T % 3 et w6 A H S w9 F, W H AT T8l B,
U FYAEN U1 HEd €, AT [0 b HeEsl fufd (ST ) § E
HAfweTer B 2

SAY®Y (SR ) : Uk SAfdd i SR T i S R a1 O&7 370
Sl U SUFHE B W Hd 2, Suey (SiHET) #ed €, Sseioe fags
el ST el Wk WeX % e Wl SiHeRd RR €

AJUYEY (FHERET) : fFH Sa ® el @ sfve i w1 aea
A 1 ALOYET (HHRET) Fed 7, SIE0EA il & o M =1 gk
HMHA FARET B

wugrst : fEd o % ol w wee Gt e she wegTEs e @,
SR RR Uefiel o el w1 enepfd & fodl gagrast 2|

fawmerastt « forelt 701 & o T S & <A Uefial ST9AE B i feufa
faoRroSt wed ©1 SSEWEA Rr Ueliel ol UEY WS % R % fod
femras g 2

STk UifEdT : TEe TR H W HIa-Taar SeR 9iEt (P,) i fREfad e B
Flﬁ']agzﬂ:r?ﬁﬁﬁ (wrar-fir; (P,) % &= 9 ¥ St Wafd 1 9o a1 F, e
Fad Tl

F, 9t : F, W@t 4 9 A ST=isi= & qRomeersy 9 gafd diel fgdia darta
Wt weard 2

Teh el hiE : T8 YR & TEH01 TSy Tk & et wemi i foan s € o
R i hEAd © o F, Tafd i §ehT (Hybrid) H8d €, 3 T9E @ 1 STt 1
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HIUE (HIAIER HIUE) Sifr F, i@l § T Heht Hehiol & qRomeersy e
Bl € Th Heh? HIHILEY T (monohybrid ratio) (ST B=geld o 3:1)
FEAM T

o TgHeRt ohiw : 9@ T AT fauardt Aol =1 AT ¥ & forw qrar-foaar o swim
A S ® df 39 fgEe Si@ (Dihybrid cross) #gd 2l F, 9t o fgga

AT -3
S T AT

T U RIFILEY A H fGER ALUTED U hEd 71 (S0 Heedd
HEH9:3:3:1 HT AIW)|

o THUT : fafe= yofeal & el & =9 %9 - §afd § eTged o1 & foE &
et

o TUIUT I : F| HWald o WWHS G Ui ol 5ok & el hid, 4 F,
Gafa fasmgrmst e af wer wig & qRomHeEY 1:1 1 9 9 S 2

e IR ThIH : 39 TR & hid H HI-Tad (Sep!) 1 foa Ichfhd o fean s
2 ol afx weet w9 o foar <1 o | ol @ q9 ok wid | | o o f
e fere S

Q

1. ford STafeTent &1 S gl Sl € SR
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224 WA @& fagial | fouem : amgui wwrfean

TR A Folieh wlie 4' O clock plant (Mirabilis jalapa) 9 '@\l'clé"'l'—[ (Antirrhinum) ®
woiferar o1 fagia om T g sOH S U GugrEsl @t Bl a9 9e ((RR)
T ST S WA a1 U o die hie HE W @ dl F, WE & 6 T
et B €, S F e H SO g @ @ WMy (Phenotype) STIA 1:2:1 9T

\Yildl%|
SEE) RR x 1r
W(ﬁtﬁ'@ R Rxrr
F, Rr T[Tl
F, | & : 2 et ;1 "R

T U fawEErESt (rr) di€ % el 1 A1 Sidedl W1 (Terst) g 21 e T o
& fgan g % IRR : 2Rr: Iir &1 SHYSW (SHAREME) ST99@ a9 1 od @ 2
T : 1 HE T AGUEd (WIHEEie) Su[ g6 2

agﬁw Q?'ﬁ?'r q HWEuHTIear (Multiple alleles and codominance)

o A B (S, @ A e, g A W el g ok 3 S grfaesnedt
(Tefil) & O THR 2| A S & a9 31fus YHR & Uoliel 81 & -
Tggmfashed! (multiple alleles) 1 Teh I T T & fodl S 21

A9 % ¥R T Gl 1 Th Tkl S g1 feiRor f&han smar 81 A 998 % el
I* 9 B 9ge & Ucliet [P S gordl 21 31a: 14 9 I8 Uefiel S 9 95 T 998 AB
T ® Al 14T [P TE THE Te-UAe B T, S i STe gugrsh e € d O
Tge O =l T1 A & Tel & SRRy 9 wiHeRy fe= greft 22.1 i ™ 2

WRUM 22.1 96 & 8 & SHCRY 9 SRRy

SAREY & TR
A 1A SR § A
I® B3R IBi B
I AB
ii o)

UTdekr S

T Hf Wl gfem <@ 22w A gk @ den dmed SiE ()
1 Suftald & HROT A B S WSt otewen YY W gfedn &1 greesl sfee
¥ g & fod off Socrl 21 399 98 Ghd ff faea @ fo gael wefer Y
% fo aagmst e (fe dved & fau o5 g5 & arett) & s
T ol S fomE S w1 TH SN (YY) ®aeh S e § S g8 we
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HIAshdl HEA €| S Tah S had gagEel feufd # & uae w9 ® R S ud enefe

AYTE Tk S e ¢ gWel e favmrest fafg § o gogere @
Thd &

FEUHTfad (Pleiotropy)

Safeh Teh S % % Ueilel 8 Tohd € 3R 9gd ¥ SHIeEY T Wehd €, T S e
SHIergT i FEf S Tehd 81 SEE0 % AR W SEithell § T%e 3iid & ford e
S TSt feorfa o foemm eF W iR werl i guifad s € 59 : el
TRTd, I HT AR 3Tq: THE G ol SAhen o SR 7@ IR 38T Hefea
EeASIcRA

SESHAT AT AT AT

e Ueh fasiven (eTepfa o1 @ern) ek i g el g ® d 59 Uehel S S(gTmTta
(S9shH) hed 81 9gd § fagiver (STehfa o wem) =gd § STe-2 YR & Sl
g1 I 21 €1 SSeRer % AR R gl | @ 1 1 F N B S T 1 HE S
o WK YT o HRO1 B €, STH 9 hiE ot erehel qure el 21 U oo i werferd
Wmﬁa@ﬁ?(polygenes)mwjiwaﬁ%lEﬂﬁﬁwaﬁgﬂlﬁl
S H § GOF F Gl AMEH B 1 AFG o= % Tiged et § 69 @ =R
ST ohT HEANT BrT 1 3Td: ol b U1 H wgd TMRA W o5 hie & o sifares—
TRerd B {1 Sgd S gR1 R 59 YRR ST SR 1 AT S 21 Sgsit
(98d W Sl & HROT SA) - I FEd

R1R1R2R2 X r1r1r2r2
Al \ Hq%a
lelerz/
RiR, Rir, R, 510
RR RiR;R,R, RiR Ry RirRyRy RirRyry
1Ry
ol el !!Glléi el !!G”E’i !!6“5“
R RiR;Ry1p RiRinry RiriRory Ryrror,
11
e T 5 !!Gud 1 TS BChl !!5”5“
R RirRyR, RirRyR, i RyR,y 1111R,1p
1Ry
e T 5 !!Gud 1 TS BChl !!5”5“
. RirRor, Ryriror, 11Ror ISIS1 50
112
NGIED TR Tl | goewl Taet THS

| & : 4 e TS ;6 TS ;4 Bl Telsl ;1 gws
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S TE AR | S G9TRTe

1. Y&k guret si9 & Fesror &1 diedr 999 2t 2
2. et ST T gWE SR 2 e
3. fasiwer w1 digar garel St w1 e w) A g R

feouit
Q

1. 9Rwfea &3
1. FETRTHT (TETT)  cooveeceeeeeeeeeeeeeeee e aene e
. TEgwferar

c TSI et

2
3
B BITAER ST ettt
= H fFg YRR &1 Semfa gEft S @2

I, A8 H T THE ooeeeeeeeeeeee e

2. F

A
sl
4
£
4

3. 31Ul SENIG H Th Hhd AUUEd (HiHRREUH ) 3T (phenotypic monohy-
brid ratio) dISq|

22.4 Svmfa w1 TORgEE fagr

¥ Wd @e’l (Sutton and Boveri) 7 ¥ 1902 # 9 T :

e < grHeht () o1 WiEe | g € al TS W <A SHehl % U Tk 9
7 WM § SR Tefie o qea St el favrse (feifaw) g @ @ R 3 o
(HIEET) Teh T W YU B S &1 3T U8l UG b § foh hiH dqad S
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Bt & S Bk (ferad) W Sufterd g # IR HifvreR Tt & qea € fgeE | 5 e e

Ted §1 T § wiHdg a5 GE (n) el g @ ereiq 3 oo e € SR g
fefora eran € etufa s HIEHT i SeA Tk T i qer W S (2n) B 2l

ST 3 Yol § firg gen R Semifa & <R weeld sRenl a1 SiHl % oTeer ™
HeAfge & A FEEE & Haer § Uk faaeo g9m=d 9= S 21

T YR W e a1 e 7 ama 1 sy fagia’’ w&ga fea fwewt 7&

Tt T THR T

1. <fa &1 3fess wifeepet &, St graast (SER) % aR-aR faureH 9 5= et
g, HEEmE & < FeeEH (A=) g T Wi 2, suia 9 e e 2
T O HEEE & TH GY==d 9 @ (AgE FEEE) SR e gy fuar 9
(Ugeh SHIHEM) W Bd €1 Th € YhR & & hiadE (F6E S god) o 3
g1 GHSA Sl (homologous pair) SHATl &1 el H 23 g SiE™ (TOR)
T W gl

2. I (Tie) oFF & THY TUSd Wi & oA SrfgHl faursm @ erefgem
(thenfag) & RE g & 9 €

3. WeNfag & <A [OEE ® FGER | Udl Tl ¢ Hed & wRa AUdl SiF
Tl R s ®9 9 Hafied e €, enfvass Sid famm & yofa @ 97 3@ gen
% for T HEEH DNA 37 &1 &1 gl @ 3 DNA & @Ug S e &

SEIEd A e 3 Wie 9 (Lathyrus odoratus) %1 A2 ISH ad arel T&l i
TR I 1 fEHRY ShH hUAT SR UH T W F, e § 9:3:3: 1% U
F A 7:1:1:7 H AU WK g THY T geN R dAeqon & T Al
(ITANTSH recombinants) 1 3TUET S 1A T&UI 1 GE&AT ek off| 3HHT 1 I8
gaT fob v & o Bl T S T 319" (Independent assortment) % fagm
1 STTET T hTd | TS a<ed ITH WY-HY F9NE BH 1 G el & a1 T8 He
T € foF 9 Feerd B &

TH YR U & HHEEM W AR S H Tk 91e S9Td €F i ygia gt @ oIk 3%
g™ (Linked) el STl €1 39 qREEA shi Weewdl (linkage) #ed @1

TF & ORE W OeRE SE % (99 9 | T 91 oend  F H g9 e
7, SO Hea™ e (Linkage group) ad 2

IR 3 T At § g g wey o frel @ w9 gan? T8 Uk 3 aiEe
® HRO ga, 51 RITET 3TaT (Crossing Over) Fed &l
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ST T SIS HITT MR SH Hfdh MEH YA HI Fed © Sl TGOS g & oA
(T & eTgerd AU (FHfeS) & 9rl & &= g 2

HITHT 3feR Tie fofor & g9 Weifag 1+ 9es 19 uf g @1 fag foig =
I 3MeX Bl @ 3§ hiuedl wed &1 (fas 22.3 2@) | Weafa (linked) S TH
TR F FHIGT SR GR SFAT-3T & 5 T

fewmuit gorg fasreH

W(W){@ﬂ— OGS (SHIHIEH) A
w@aw(ézmﬁm){ @a‘ %mwm;wmmm
HEus R fafra % J
W(W)AD@"W(%HHW)W%%

o 223

%o fgufora el ®, v a9 qorgs =i ferm fufor & e gfte g6 21 58 7R
% TUEET i T TORE (W SRIEIE ) d HY=ad & I UGS 1 AT g
(3TfETE ) Fed 2

[ 94 | SHerfaarT




LIERGEE
o @ fordt =afgd ® foim g sFfia 3fic @ TOM (XX) e} & 99 S§ | 4 uF eaie
YU Fed | T At | wheet Tk € YhR & Wi () S €, o
X TN Bl €1 ST % 4R TR HHe HiEl o qelt oSl § weh X O B €
3d: | WIET i THLEHT (homogametic) HEd &l

9 "&fL'
o8¢
& @
Q o”

fox 225 wma # fan faion &1 ToE T

22.6.1 "wEg ® few frerivor

o fret s o fom oRE R gfe @ WM (XY) B € a9 sd
fa T (heterogametic) ®8d ©1 UEl =AM & §hR & THie a@ml @
(Th H X HHME 71 SR F Y HIAEH 21 €) | ST & dR R T T 3 ThR
% ] (X-Fo 9 Y-F) Scq=1 hid &1 e A 3 Y-Fa o] & fafed giar
& @ R Ty Sea= B @ (o 22.6) | T R Ry U B A HE 9 sl fos
G 1 feret oft S Rl Hafa & fofm & ferd S e SewEn S weRar 2

22.6.2 uferar o fem fredvor

e 2, Aegd 3 § ARt & oM w fa@ 918 21 § &9 XX-XY THR &
fam frufton & 9’ ® 98 g% o1 39 UHR &1 fau- fuio @At o, 5
e ot gimferq €, X etfuemien &iel & wmen Sar ®1 erenfes, wiee o
fam-fauftor gomeft engt fu=r 21 ufer & ) SR A A & -7 ferm Torgs
g €, Afep amat & faadal

et




e d

AT -3
S T AT

22.6.3 wegmig@ar ¥ faw feivor
Tefraat | ferm-frefon & =afe gR o ol & s T=El § el §1 R
e, TS qHeT wed ©, SAtuiEd e sfel @ 3= el @ 3R 3§ FhR

HefeRaEl | TURE 1 el Th T Bl € (16 OR) | WISl He[AieRaEl
After TR T AymeRE S FTofea el ¥ S et ¢ S 39 wehR fgufr et 2

ST TURE % <1 WY U S © (32 TURE) | HeEfRaEl §, sheel 7T € Wi
S 9 S0 Bl #) myAfEEEl S T8 Tw 9<t Juw o[ @ o T H At i
B § 3R T B I 92 B B ©, Ak 3 R-ar SR A-AE 8 Wb 2

227 form g Somfa ( X-Hger™e  S9TATfd )

=8 gdodl 9 © foF S qorgsl W feord g € o SiA S X-TorEs (e swiE)
T ford Bl ® 3% foi T&er (sex linked) S &d & 3 St § ford-sia sramifa
el St ® S T fae 22.6 | =i T R

7fg forelt | A o T weer= S X HiaEs W fee g a9 S % <0 T8
TR AT X FEME Had 0 G A & gl w1 71 9k g o 9 < e
78 39 O R giE # wuE w9 § wgEl €1 39 YRR R 94 39 STgre
T geer S 1 ool P % Hiemm @ erd 50 Wi usi ® ugerdr g1 9%
AT Geor A YT B % HRO A § ferad T gian @ ofeed A
AfTersd g1 8 TAfad I8 ey 9 W o @ o a1 § aferd 9ed e
gl Sl #T wad ded € @ B g S % ferd gHgrESt B W
aret | ot 39 < w1 erfyeafa e @)

far X Hrar
(Erifrfesn) (A=)
0
(Frmfrfern geofem)
Xty XX
kel (T STRHY) RE
XbxX x  Xhy XY
(&) / (T 3Tt
? o
50% XY (gefad) A : F&l h <A EHErhifern &1
50% XY (EME) e werl sha =

o 22.6 X- g avmifa @ fee-wiE a9t




g - 3
YT foATT e LT 1 39 YhR 1 A9 S e @ g # e e 3 S T AR
Y 9= o vgudt €1 foRm st S9N A1 X WEer auiTta HEdd 2
AT § foRE-sR1E S9TRTIG - Tl B4 SUe a1 EMisiiosn fa Sea S &
IETT B | I S X HTHET TR feerd i €1 39 U bl <t S W T H U gl @ 3R
T < ST (FErEet T9n) W W ot A € Hehdl ©1 SIS favHgrAst <9 § yehed:

HHI Bl &1 ©ifehe o areqd § U7 bl oeeh Bidl 2 | seeh HISR 319 SrHt S <l 319 50
frere g e 3 ¥, T Beet R W e B € i Y X W safem s s | e
Heft Y-shIHMEM T TR i S 3 S o g i e weh | (RfEd 5 22.7 (a), (b), (¢)

A (T =meeh)
EICINEGH i x = ey
) 2

o o
@® @ @® ©

ga= S wme I e e g

(C =™ 3uf 3fte $fiA; ¢ = FuTierar a1 i)
e 22.7(a) I IUREMe qE9 9 AUiYdl aed S i Hafld

ERICR] X = @l gfte e
rar o C‘

c cw
-~ Q0__DO
S

TR ICR]

c‘ ‘c
Hafa = = g ElREAREl oy g

e 22.7 (b) Im= 9 3 gew 9 Iuiy S & Hafd
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AT -3
S T AT

A
W () (9 o) (5
D=

Hdfe XX Xhy XX XY

rar Toar

EIEER| BHIftRfeess e e S gmEe ey

foa 22.7 (c) - T FWifhfaan aEs S 9 WWA E9 &1 gafid

Q

1. <9 = 2 3R 3 wal feod 2d &2

. Tk Uy e 1 VST Tk e S 9 gl € e mmar-fuar <A @ 2
F1 371 i A J0MY T2 IS @1 ar =2




8. TH UH HIe 1 AW Fard fogd qeft =) Afoens= fafy 9 3= 2id 2

9. AyAeEl ¥ ‘R # faar & T IR SAw YA Tl B Gehd feha faamEl
(grandfather)%ﬁ 2l T HUA Sl WfFhar fag H

HgTeT- 3
S T AT

22.8 UEEIHITEIA VIR - Ueh Wideh G9INTIA ol HIHCT

e & AT WEeiehTga 3R efidetas (Fiwre) | Wt DNA foedm e €
AR o e1eft e o foemE UrgE W Sl % SR ¥ eteEA fwan 7)1 < g
(STETE) § HIgerhTiedn 3i€ 9 311 §, s6feid Hiserhiedl DNA del RNA &1 Samifd

! Hgeh S 1 AHA H8l Sl &

o |, foe U SR sEferd S ford SRt S wEerRiear DNA o fopfaa
% FHRU IO G © Sk Al % URER ¥ gafud g el

22,9 HHE Hahu®U (hRERERET)

TRl 1 9 TR o 6N % STAR 7 GUel § Hewa &l AHd +RAEy Fad

g1 98 Tigeifed weAEe | iR ShiHEml 1 et Sl dar fhar S 2|

(i) G ® H/A G AT 2n
(i) W™l & &
(i) e s

(iv) 3R, TR, I fauie IS Teheilehl § U Ifedl i TER I 52 A 9

G % & U0 9uEl § fihd feran T @ 59 fa 22.8 ® <wiian R

46 (23 S€)
44 (22<R)
X3ARY =2

are ® fer frefoor, S oy qeet 9 € 0 ® feaq el 2
T e | 22 Sie AT + Th X HHEMH 9 Th Y HHEH
o S A 22 WIS SAEHH + & X HEEH e €, T (maleness) & fod Y

AETTH B 2

Y FEEE ® 9E ¥ T i 91 2 2
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(KRR nB
) (a) . L-_'[m_l

I t“ TRIRIRINL ll

() .
Haian ? %8 %8 ay
—a R
.'I ... “ “. " . X T
in g (h)

PR BN
. . i/

EateIp i

(a) {b)
- WWhHuyn

{c)

R R
| I —
() (€) X oA
»r Hun ﬁ p—
(N g

foa 228 9MM AME & HEEE H WA A hiARREY, "R H Of 99
#eEm g ¥ AT XY ® WM W ¥ X wHEEH

2210 WS H TURGE AUEHRAG § AN fa&r

HIAEH H GEE @& 9 9@ § fRE TR & ufEdd 9 99man Sa

g A H orgafe foeRl & % SsERw feeq 2

1. diTirerar (Himfesa ) @ se| fasm — sod =fs § 47 $HEEy a3 S € S
o 219 Wi ® uw erfafied wMEm (219 HHEGEH w1 IEEH) & HRO e 2l
THF! IO 7 BT € R 9

o Tgfg =W T

o W I B 2

o TeH He (TEN =t & Afwsatw) (o3 22.9)




STt & T HgTeT- 3
TeAE g6 W HW H A hI et Afeensi H Awimer ) A S W wY OG5 T e

Hy £

/

[N

f;‘ i

o 229 wimeagea (dimfesn) o eRw fagm

KRl S

TR

RUKKGY 5 n

MUK faxex  greg
"R i3

~

fom 22.10 FRTRe fagm Iw wq=A
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aree- 3
T e a2, gegaheet Tag™ (Klinefelter’s Syndrome) iS5 TR (q&9) W 47 ®HHEW g

T T SfREd X T (44 @ + XXY) T 81 FoRThees & farme e
= TR

o I, 3TeUdf IEw
o T (sterile) 3N & ¥ W w1 e Tohfd WA YA gig-TEshEEa

(gynaecomastia-gynae) = &l + massere = &@H; § = q&¥ + &4 (o3 22.10)

3.2z+d f9EM (Turner’s Syndrome) - =afd Th Hieen el ¢ 5Ed 45 wHaEm
T S F T dee T X- wIEEE g @ (22 Siet S| + X0) 3Hh g
wero e &

o Tdfg

e TR W SeHl (weblike) @

o sTuifashfaa @ (fo= 22.11)

S irsief
2B o u

Rxws

oz 22.11 =@ fﬂ%ﬁl’q (Turner’s Syndrome) q % Hfeen
4. UTEET o EIHTRTEAT ( Taagret-InT (Bleeder's disease)

T fefm Her it (Sex linked) foshr € (fomt 22.6 qem 22.7 <@)

- cf
3o 3
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ERUICRTI= e Ca i
‘Wz@ 4@
QW QiicH)
X A T O
XX XY
XC
aEw A ERCRCE]

o 22.12 Suiuar =1 G9mIG
M : X = TR Telld, X = 394l 3cafiadt, fos 22.7 «ff 2@

TE0 H THA X FHAEH A " A S S| ST T Kool S (e = g ern
% fod) of & X wmEm o faeme tar @ Sifs g9 1 faia (= 1) e € iR
TH I & &9 A Afqeafa o 2

T 1 T X O A W SR SE o Tud § W g @1 6 9 urw |l s
TR X W M Uefiel g eiesifed &1 Sl 21 dd i a8 weamd ¢ (fe
22.12) 19U qF9 ol 9 & T K fadg & R U &1 Suwife 9 v Y &
T HT UFHT AT TS oF U € IR WM R G Y g 7 TRl ¢l Th R
ST ek Fuiferar w1 Sema % TuE ?)

5. S@faT (Thalassemia)
g Uk Sy T R (autosomal) & Foad EHifer 1 Gvayor gerE
&9 ¥ Tl Bl © S heesy Sifed ®H % ford aR-aR WRIEE (T o+ 3TEE)

(Transfusion) h(d AT Tl 2l

Toqul S st g ® SR Sfem W ANg wdl € shier favmgrast wrar-frar
o g% 9 gftere=r &l gian s s o mran-faan < o (SogrEst STgeret) gyt
S T war € 98 Soiafien 9 difed @ B

6. faewer '@FY@&I'&IT (Sickle cell anaemia)

g Teh T ST ST € Siifeh Uehel SAGHT S & ScIfed= & wRoT gl
21 3O e SRR ST ST SRt SR § 1 2o faehd aa araen (faee)
T 3TRR 1 81 Sl 2, I 99U SHCAfs & RO Bl ¢ <1 ool S (SEgrEst
AYTET) ATl SAfert Sfiferd el @ Wehd &1 ToroAgrash st o, Weh S+ | el
T 3R TEf Hel o B SR #1 eneh Sl | e denfa arn
S © Sefeh gEdt qrgut et 1 fashe Wt S et favm st safaaat & faw T

SataarT
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D
Tl & foeg 39 oedi & ford Uk ogH @ 98 sk mgul deieifa s o

ST € STH WAl 1 YAE A el § Hifh uqu ool SR Swiveme & 37e
TR IESiet a9 T&1 Fehd|

7. Rh &1teh (Rh factor)

Rh %N T WiasH (TEISH) W @ Sifer ol ®eR sivmepisti st ddqe W foemm
T&dl &1 @A 15 yiaw afeenei § Rh TEieM & fod siF faemm =€t wan 9 Rh
Tifea (Rh - ROk ) et €1 989 ot Rh "ifea (SRoeHeh) & Tehd €, oifeh 98
foioer (22) el Rh ROTcHs afgatien § & 9e o= il 2l

T Rh &0TcHe Tefardt afgenn fent ufd Rht (SFTeHeR) & Q@ m8f omor o6 Hehdl
2 (frg] Seo=1 2 wehell @) fSE fiar @ Rht S 1o o1 &1 S Rh* 907 1 W
T 1 TR R § A9 HI1 © @ O K1 39 9 Rh UeH & faadiq dfesifeat s
S il € e fop mufeeen & <M S | (1) EETT S @ gehdl 2l
Ufeatfea #f & @ § € @ il € IR Sweadt el § 6f & wfafie i gor Rh wiasH
% faeft €, gor 1 SRRUW | g9 Y Hehd € 1R YUT T el R hivrhret i
T2 H Ghd & e fF gu o R eRedr v Hehdt @ SR 97 qu % fou s
ff B Teha 21 39 feufa o1 WRisemifan wife (14 IR ReRd) wel S €l
39 W i wiFfaem 3R Ao TsiHery a1 qRamie Taasias TR wen o
el S 2

afrethel Rh+ YU 1 Rh 0Mcdsh A 1 STER EaI= 0 a1 <ar @ aifer |
F TR O H faeme T=en = 6 s gl (e 22.13)

() (@) (m

o 22.13 Rh Symid &1 AEES

() WH THiEE i T € ST A Rh(-) 9 90T Rh(+) &1 01 &1 9&H (@reft
) | # ufa fendiei & S ®1 Ua #d © (e J@ve)
(@) #f % i § yfgstirdle & oro 3 S0 &1 adqen 2

() HHE T | g TfaEen § Rh(+) e 6 qeriar @ gEd efaen ® g
T % YRR & gfaeifaeal (antifactors) 9] &1 @l R HivraRieT =i
T H 2T
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22.11 Scaded (Q’ﬁ?aﬁ'@l@ﬁﬂ? - Amniocentesis)

B0 I ¢ T ueft, Tge SR wrud wiitet | wefey forgy a1 gor % 9wl SR ww
TSI, WK et Bt © forad @Rel 1 gl 8 59 amnion A Soel T XA i Soed
WA Fed 71 T AfEe & Sod WA F AGA AR SHKT ST B W AR
wdl =t e fop e W uer @ fry) qorsita ervdmmen o difgd @ 1?1 se
Tefeer forgy & o Y oft war @ S Gehdl € S A 319 €1 Amniocentesis ek
3% amnion 3o + centesis - kentein = to prick 9 ¥ S B 37q: TG EH
T TR § e g S W SN % Rl S SAEiveh faen (Hereditary
disorders) 1 TEa I St 7 (Fot 22.14)

(i) 9O Rl R @ et Sesi (Ui ) e 1 Ush T et gry e S 2

(i) 39 A T U 1 == F 2 I A Al FifveT eid &)

(iii) yoia wifSTeRten w1 et Gafdia femean smar 2

(iv)ﬁﬁ@ﬁﬁ@ﬂﬁ%ﬁ%ﬂﬁl@ﬂ&ﬁﬁfﬂ%ﬁﬁé%ﬁﬁwm
S B

I ASeATS! SATefSreh foehR T8 S € d TTHfereen =l A (terminate) foha ST Hehal
B I g & fom o6t S o o SeeeeH (TEEEREE) w1 wE s 2

o 22.14 tfEO=faq =1 q&Hh

22.12 HHEE SIHME (Human Genome)

el O ool § Sl @ik etk Sia fam™ (Molecular biology) = @1fd e
T Wil 1 21 e areft S foeh il @ aR U@l € SR SISl Sl SiF SYER g
TSt fordl ST ) STIeM W ST ®1 UH gEfaT g3 it 2003 W WG shiAEH W
foremm erferemar ST 1 AU 1 ST et € A1 23(n) HIEEE | IR T i
oo <1 g 21 fafr= aeres qe, R o fafe= St sifafwanst =
SARa & o faf= gfevel =1 feifa «6@ o, 9 srefie faerl &

SataarT
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B et e
IAEE Sl 1 o faen s et 21 SEm o6 ot uw o S & e
o % Hged R Suferd qeft SfF o ® ok S % steme § eifed 9 e
ﬁﬁﬁﬂﬁﬁiﬁ(geonomics)aﬁ[w%lﬁﬁﬁﬁ??ﬁ@ﬁﬁﬂﬂﬁﬁﬁé(Q%‘ﬁ@ﬁf
T a1 9 SeMgehd | UTw) , Uk foeie Sfa o fagmm 99 Si9 39 ST 9=
(n) ® B &1 39 YhR HHe ST 1 Wl & hiaEmE & e gyeea o faeme
goft <Al % w9 # gRenfid fFan s gshar 1 R 999 DNA H 20,000 F 25,000 S
9 3 one (fafe@m) & @mam o| SS (base pairs) B4 €, Teish HMHE ShiAEH | oF
SR o1 FEFA & aTel WM hifeT S, 911 FifeT DNA, Wl & fod &ie &

el STl & WHIRR 3TIhRHl (TATA Sfa) & STaTraT Tsardid RNA de % tRNA &
SR % ford ®ig (Hhd) wE ot S off 99 W[ R

I ITHH N T ? R A A % et 1.5% 9 H WA HifeT oy S
M S 2

Q
1. WEErhifgan S9N i Higeh S S /A S 22

@ MU =T HiEn
o T &1 o7 Sl § Hafd § @UN 1 TR ¢
o fafaerar w1 1 Hafadl o1 ©s & wifa & 9<& & e =R 2

o TTH TH I HI A i I YUYW Afdd & S9MIG H SHehl bl SHACHS
(generative) ShIT¥ERTST © Hami § ghgal 1 G0 Eal €|

o T I SN, HH TN IS o Hed & NG o T 1 TH: @S Hl
o THed 7 T &I T UM fFe ot off St U Wit @eon H iy off|

o Hed & foway & 99 & J{OR W& o4 & T9F FHReh IUF Bl
Sl

o Wed w1 ‘yuifear w1 Tagia’ aqara @ foh cemuyed (wierEis) et o
T FRh T FoRieh R W g9l (=) B S @)
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‘T e % AW’ W el T € TR U @i &) Semfa e defon &
Femfd W AR 7= g

Hed & Taf framl ¥ famer e € ok 3 T - o7yl genfaar, wegefa,
sgUEal (multiple alleles), SESHAT, SEAIA T SgHTar (efeTerdr) |

e aA ded (1902) 7 F9fd 1 oA fagid  (chromosome theory) &4
foram sud w1 T € & Heofm wne steran S e W e B 2

S A T T e w9 W foEeE g € @R o Heerd W9 § TWER s

?%lwﬁqmﬁﬁwmeﬁ?—%rﬁw (SHITET SeR) g1 9ok & S
|

Yok el ot Sfei o T it fofm o (Y9 wEEY) B 21 A S o

T XX a0 U H XY e 2

R A X O HI G SHF dAq Y I R SHF G W FW

AR 2 X TOEA (XX) T F 2, TE SR G TH-TH|

TR 1 A @ T G o g off uftedd sramar U e )

Tk A Fsshged (HREAREY) | 23 g A TUES 3R g9Ri S 1@ S €

T34 f9gm (Down’s Syndrome) URRT & 47 ShiFEm (2135 O &1 ed)

T3 S R

FAETheed oM & Wi § 44 femgs (1e@m 9 Th Y e XXY 7 S &

=id fagm § 44 sffeEm 9T X sefd XO 93 S[ 2

Fufierar T SarEifern X geerd fawr 2

Jorafn o fashe 9at T Tw Thd el S % HR el 2

Rh(+) 401 %1 RH (-) &1 § sufeefd guead sa=1 w3 @ foras gor & e
(antigens) & foeg o & @A # Wiyl (antibodies) 1 fafor e 21

e S T BT 8 R B
SeedeF (TEEm=fam) 9o & S fasR &1 S99 F1 Tk dhw T

@

1.
2.

Hed & dF semfa Fed & ade 3 9 eE-1 g gl 22

TH A9 W (TT) 9 Th a9 W (1) & o= F19 F1 Feam w3 F, Fafd §
FAIUYED F SAHYEU ST Dl (A HITo| A i

(a) Wfear <erien 2 (b) erqul geferar gear 2l

SataarT
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I - 3
S U ST | 3. Afg Hn-fad 1 AB 991 O WK WG @ O Hdld 1 W HHE T BRN?
4, = R feooft foel

(a) STYHTE =R A (b) sgHferal (wefteArerdt)
(c) TETH UHE (d) TTESmitean SO
Frouit (e) WM %5k T&Y (Hf@RET) () AFa S|

5. #rel o fafi= 9e6R & W-%9 (complexion) F UE W 8?2

6. demId & UREE fagid San)

7. T widi & uRom Sad @R S Hafd & AuyEd S S|
(%) UTH Uiy Afd T aRE S 9 fgee w2

(@) TH 9= 9uigfie ol g&9 U des Ot § fgae @ 2

8. X TEeT G 1 foRg-shig Sumfd Fi wed &7

9. STIHM ORI &1 T & SR I AJANR TRl 1 Toh foero &g
iy

10. Se@d (TEAEAY) w1 2? I8 Y IR Ty o fora S 22

(-

22.1 1. R S Hed, a9 & gl & YoM giaukes
2. () WS - Th U F UM el et
fommgrastt - @k T % SEHE Tefie a1
(i) 9aEt - egESh g faqagrst M feafadt o sifyeaftd 99 o

Uedted
(iii) SHIEUr (SHREY- Genotype) - Teh AL i ST FL=T
ARG (FHAREI- Phenotype) - T Sicical EIRR] sfyeafa
(iv) THIHR BT - T el faudia Aeron ot 3§ SHehi & " Hid
g g - |1 el faadia o arel 3 Sl o otF g
3. GG - Th WGl 9§ AT A o AeI0n h1 FeRo
f=a - T & USIa % GEE & de STW
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w3

22.2

22.3

224

4.
5.
1.

Teh et 31 - 3: 1 fg@at ogaE - 9:3:3: 1 S T AT

SAREdA, AT
(i) Teidd T 9 & fafy= &9
(i) TFI Teliel T gl ®iFREY & ®9 § Afqegia o

(iii) Tw & T w1 ARG FH @ ggd ¥ S
(iv) Fomert =fie § suftufa =e fag B 2
() Feuwfad 9 sga Tetel (multiple alleles)

(i) STqUl geqrfaran

(iii) wgSirel SR

1:2:1

. M DNA® @ve § 3 s ¥ feord g 2

T qAq S

() TF & PET R HSE A % 99 99 § Tk 919 S9mE g
g Bt 2, 5§ Hegar e (Linkage group) ad 2

(i) T® 9SG I & < hiHee & o= Al o1 22 9 fafwa wifan
e HEA B

Heffag T woeen 1% IRH

TME A& Fad Th YR & T (i) Sc= it 21
Fifr X ot & it & fed SiH T et Sia €
Fiifeh AESIRITEa O ¥ 21U g U< eid 2l

Hrd

FeTheX (fHgM) 2n =47 ; XXY
TR (fagm) : 2n=45; X0

TN : 2n =47 : 219 ORI & JEEHT 191q 219 e ¥ T ST
IO
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