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23

dqN fo'ks"k dks.kksa ds f=dks.kferh; vuqikr

fiNys ikB esa] geus ledks.k f=Hkqt esa U;wu dks.kksa ds fy, f=dks.kferh; vuqikrksa dh ifjHkk"kk
nh vkSj muds chp dqN lEcU/k LFkkfir fd;sA bl ikB esa] ge viuh T;kferh; tkudkjh
dk iz;ksx dj 30o, 45o vkSj 60o ds dks.kksa ds fy, f=dks.kferh; vuqikrksa ds eku izkIr djsaxsA
ge 0o rFkk 90o ds Hkh f=dks.kferh; vuqikrksa ds eku fy[ksaxsA ge ;g Hkh ns[ksaxs fd 0o rFkk
90o ds dqN f=dks.kferh; vuqikr ifjHkkf"kr ugha gSaA ge bl f=dks.kfefr dh tkudkjh dk
iz;ksx] vius nSfud thou ls yh xbZ Å¡pkb;kas vkSj nwfj;ksa dh lk/kkj.k leL;kvksa dks Hkh gy
djus esa djsaxsA

 mís';

bl ikB dk v/;;u djus ds ckn vki leFkZ gks tk,¡xs fd%

• 30o, 45o rFkk 60o ds f=dks.kferh; vuqikrksa ds eku Kkr dj ldsa(

• 0o rFkk 90o ds f=dks.kferh; vuqikrksa ds eku fy[k ldsa(

• ;g crk ldsa fd 0o rFkk 90o ds dkSu ls f=dks.kferh; vuqikr ifjHkkf"kr ugha gSa(

• Å¡pkbZ rFkk nwjh dh nSfud thou ls lacaf/kr leL;k,¡ gy dj ldsaA

 visf{kr iwoZ Kku

• ledks.k ΔABC, ftlesa dks.k B = 90o gS] ds fy, ikbFkkxksjl izes; lw=
AC2 = AB2 + BC2

• 'kh"kZ B ij ledksf.kd f=Hkqt ABC esa]

d.kZ
 Hkqtkdh lEeq[k C

Csin 
∠= ,   Hkqtkdh lEeq[k

d.kZ
 C

C cosec
∠

=
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d.kZ
 Hkqqtkdh layXu C 

C cos
∠= ,  Hkqtkdh layXu

d.kZ
 C

C sec
∠

=

 Hkqtkdh layXu

 Hkqtkdh lEeq[k

 C

 C
Ctan 

∠
∠=  rFkk  Hqtkdh lEeq[k

 Hqtkdh layXu

 C

 C
 Ccot 

∠
∠=

cosec C  = 
Csin

1
,  sec C  = 

C cos

1
 rFkk cot C = 

Ctan

1

• sin (90o – θ) = cos θ, cos (90o – θ) = sin θ

tan (90o – θ) = cot θ, cot (90o – θ) = tan θ

• sec (90o – θ) = cosec θ  rFkk cosec (90o – θ) = sec θ

 23-1 450 ds dks.k ds fy, f=dks.kferh; vuqikr

ekuk ,d fdj.k OA, ?kM+h dh lqbZ dh foijhr fn'kk esa] fdlh Hkh le; ds varjky ds ckn
?kwerh gS vkSj x-v{k ds lkFk 45o dk dks.k cukrh gS] tSlk fd vkÑfr 23.1 esa n'kkZ;k x;k
gSA

OA ij dksbZ fcUnq P yhft,A PM ⊥ OX [khafp,A

vc ledks.k ΔPMO esa]

∠POM + ∠OPM + ∠PMO = 180o

;k 45o + ∠OPM + 90o = 180o

;k ∠OPM = 180o – 90o – 45o = 45o

∴ ΔPMO esa, ∠OPM = ∠POM = 45o

∴ OM = PM

ekuk OM = a bdkbZ, rc PM = a bdkbZ

ledks.k f=Hkqt PMO esa,

OP2 = OM2 + PM2 (ikbFkkxksjl izes;)

= a2 + a2

= 2 a2

∴  OP = 2 a bdkbZ

vc sin 45o = 
2

1

2OP

PM ==
a

a

cos 45o = 
2

1

2OP

OM ==
a

a

vkÑfr 23.1

X’ X

Y

Y’

O M

P
A

45o
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tan 45o = 1
OM

PM ==
a

a

cosec 45o = 2
2/1

1

45sin

1 ==
o

sec 45o = 2
2/1

1

45cos

1 ==
o

rFkk cot 45o = 1
1

1

45tan

1 ==
o

 23-2 300 ds dks.k ds fy, f=dks.kferh; vuqikr

ekuk ,d fdj.k OA, ?kM+h dh lqbZ dh foijhr fn'kk esa ?kwerh gS vkSj x-v{k ds lkFk 30o dk
dks.k cukrh gS] tSlk fd vkÑfr 23.2 esa n'kkZ;k x;k gSA

OA ij dksbZ fcUnq P yhft,A PM ⊥ OX [khafp,A

rFkk PM dks P′ rd c<+kb, ftlls PM = P′M.

OP′ dks feykb,A

vc ΔPMO rFkk ΔP′MO esa,

OM = OM ...(mHk;fu"B)

∠PMO = ∠P′MO ...(izR;sd = 90o)

rFkk PM = P′M ...(jpuk)

∴ ΔPMO ≅ ΔP′MO

∴ ∠OPM = ∠OP′M = 60o

∴ OPP′ ,d leckgq f=Hkqt gSA

∴ OP = OP′

ekuk PM = a bdkbZ

PP′ = PM + MP′

= (a + a) bdkbZ ...(Θ  MP′ = MP)

= 2a bdkbZ

∴ OP = OP′ = PP′ = 2a bdkbZ

vkÑfr  23.2

X’

Y’

X

P’

P
A

Y

M
30o

O
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vc ledks.k ΔPMO esa,

OP2 = PM2 + OM2 ...(ikbFkkxksjl izes;)

;k (2a)2 = a2 + OM2

∴ OM2 = 3a2

;k OM = 3  a bdkbZ

∴ sin 30o = 
2

1

2OP

PM ==
a

a

cos 30o = 
2

3

2

3

OP

OM ==
a

a

tan 30o = 
3

1

3OM

PM ==
a

a

cosec 30o = 2
2/1

1

30sin

1 ==
o

sec 30o = 
3

2

2/3

1

30cos

1 ==
o

rFkk cot 30o = 3
3/1

1

30tan

1 ==
o

 23-3 600 ds dks.k ds fy, f=dks.kferh; vuqikr

ekuk ,d fdj.k OA ?kM+h dh lqbZ dh foijhr fn'kk esa ?kwerh gS vkSj x-v{k ds lkFk 60o dk
dks.k cukrh gSA

OA ij dksbZ fcUnq P yhft,A PM ⊥ OX [khafp,A

OM′ dks M′ rc c<+kb, ftlls OM = MM′ gksA

PM′ dks feykb,A

ekuk OM = a bdkbZ

ΔPMO rFkk ΔPMM′ esa]

PM = PM ...(mHk;fu"V)

∠PMO = ∠PMM′ ...(izR;sd = 90o)

OM = MM′ ...(jpuk)

vkÑfr 23.3

X’

Y’

Y A

XM

P

M’

60o

O
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∴ ΔPMO ≅ ΔPMM′

∴ ∠POM = ∠PM′M = 60o

∴ ΔPOM′ ,d leckgq f=Hkqt gSA

∴ OP = PM′ = OM′ = 2a bdkbZ

ledks.k ΔPMO esa,

OP2 = PM2 + OM2 ...(ikbFkkxksjl izes;)

∴ (2a)2 = PM2 + a2

;k PM2 = 3a2

∴ PM = 3 a bdkbZ

∴ sin 60o = 
2

3

2

3

OP

PM ==
a

a

cos 60o = 
2

1

2OP

OM ==
a

a

tan 60o = 3
3

OM

PM ==
a

a

cosec 60o = 
3

2

2
3

1

60sin

1 ==
o

sec 60o = 2
2/1

1

60cos

1 ==
o

rFkk cot 60o = 
3

1

60tan

1
0

=

 23-4 00 rFkk 900 ds dks.kksa ds fy, f=dks.kferh; vuqikr
[k.Mksa 23.1, 23.2 rFkk 23.3 esa geus 45o, 30o rFkk 60o ds dks.kksa ds f=dks.kferh; vuqikrksa
dks ifjHkkf"kr fd;k gSA 0o rFkk 90o ds dks.kksa ds fy, ge fuEufyf[kr ifj.kkeksa dks eku ysaxs
vkSj mudks rdZ }kjk fl) djus dh ppkZ ugha djsaxsA
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f=dks.kferh;
vuqikr

(i) sin 0o = 0 rFkk blfy, cosec  0o  ifjHkkf"kr ugha gSA

(ii) cos 0o = 1 rFkk blfy, sec 0o = 1

(iii) tan  0o =  0 rFkk blfy, cot 0o ifjHkkf"kr ugha gSA

(iv) sin 90o = 1 rFkk blfy,  cosec 90o = 1

(v) cos 90o = 0 rFkk blfy, sec 90o  ifjHkkf"kr ugha gSA

(vi) cot 90o = 0 rFkk blfy,  tan 90o ifjHkkf"kr ugha gSA

0o, 30o, 45o, 60o rFkk 90o  ds dks.kksa ds f=dks.kferh; vuqikrksa dks lkj.khc) fd;k tk ldrk
gS] ftlls mudk iz;ksx ljy gks tkrk gSA fuEu lkj.kh bu ekuksa dks ;kn j[kus esa lgk;rk
djrh gSA

             θ 0o 30o 45o 60o 90o

sin θ 0
4

0 =
2

1

4

1 =
2

1

4

2 =
2

3

4

3 = 1
4

4 =

cos θ 1
4

4 =
2

3

4

3 =
2

1

4

2 =
2

1

4

1 = 0
4

0 =

tan θ 0
04

0 =
− 3

1

14

1 =
−

1
24

2 =
−

3
34

3 =
−

 ifjHkkf"kr ugha

cot θ ifjHkkf"kr ugha 3
34

3 =
−

1
24

2 =
− 3

1

14

1 =
−

0
04

0 =
−

cosec θ ifjHkkf"kr ugha 2
1

4 = 2
2

4 =
3

2

3

4 = 1
4

4 =

sec θ 1
4

4 =
3

2

3

4 = 2
2

4 = 2
1

4 = ifjHkkf"kr ugha

vkb, ge dqN iz'u ysa tks bu ekuksa ds iz;ksx dks n'kkZ,¡xsA

mnkgj.k 23.1: tan260o – sin230o dk eku Kkr dhft,A

gy: ge tkurs gSa fd tan 60o = 3  rFkk sin 30o = 
2

1
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∴ tan260o – sin230o = ( )
2

2

2

1
3 ⎟

⎠

⎞
⎜
⎝

⎛−

   = 
4

1
3 −  = 

4

11

mnkgj.k 23.2: cot230o sec245o + cosec245o cos 60o dk eku Kkr dhft,A

gy: ge tkurs gSa fd

cot 30o = 3 , sec 45o = 2 , cosec 45o = 2  rFkk cos 60o = 
2

1

∴ cot230o sec245o + cosec245o cos 60o

= ( ) ( ) ( )
2

1
.223

222
+

= 3 × 2 + 2 × 
2

1

= 6 + 1

= 7

mnkgj.k 23.3: eku Kkr dhft,: 2(cos2 45o + tan260o) – 6(sin245o – tan230o)

gy: 2(cos2 45o + tan260o) – 6(sin245o – tan230o)

= ( )
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛−
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+⎟

⎠

⎞
⎜
⎝

⎛
22

2
2

3

1

2

1
63

2

1
2

= ⎟
⎠

⎞
⎜
⎝

⎛ −−⎟
⎠

⎞
⎜
⎝

⎛ +
3

1

2

1
63

2

1
2

= 1 + 6 – 3 + 2

= 6

mnkgj.k 23.4: lR;kfir dhft, fd

0
0 cos 2

90sin  5

45cot 

60 sec

30 cosec

45tan 
o

o

o

o

o

o

=−+

gy: ck;ka i{k = o

o

o

o

o

o

0 cos 2

90sin  5

45cot 

60 sec

30 cosec

45tan −+
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   = 
12

15

1

2

2

1

×
×−+

   = 
2

5
2

2

1 −+  = 0 = nk;ka i{k

vr%, 0
0 cos 2

90sin  5

45cot 

60 sec

30 cosec

45tan 
o

o

o

o

o

o

=−+

mnkgj.k 23.5: n'kkZb, fd

3

10
30 tan

4

3
60cosec 260sin 330cot 

3

4 o2o2o2o2 =−−+

gy: ck;ka i{k = 
o2o2o2o2 30 tan

4

3
60cosec 260sin 330cot 

3

4 −−+

 = ( )
222

2

3

1

4

3

3

2
2

2

3
33

3

4
⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+×

= 
3

1

4

3

3

4
2

4

3
33

3

4 ×−×−×+×

= 
4

1

3

8

4

9
4 −−+

= 
12

3322748 −−+

= 
3

10

12

40 =

= nk;ka i{k

vr%, 
3

10
30 tan

4

3
60cosec 260sin 330cot 

3

4 o2o2o2o2 =−−+

mnkgj.k 23.6 : lR;kfir dhft, fd

3

4

45cos30cos

45sin 230sec60cot 4
o2o2

o2o2o2

=
+

−+

gy: ck;ka i{k = o2o2

o2o2o2

45cos30cos

45sin 230sec60cot 4

+
−+
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  = 22

222

2

1
2
3

2

1
.2

3

2

3

1
.4

⎟
⎠

⎞
⎜
⎝

⎛+⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛+⎟
⎠

⎞
⎜
⎝

⎛

  = 

2
1

4
3

2
1

2
3
4

3
1

4

+

×−+×

  = 

4
5
3
5

4
5

1
3
8

=
−

  = 
3

4

5

4

3

5 =×

  = nk;ka i{k

vr%,
3

4

45cos30cos

45sin 230sec60cot 4
o2o2

o2o2o2

=
+

−+

mnkgj.k 23.7: ;fn θ = 30o gks] rks lR;kfir dhft,

θtan1

θtan2
θ2tan

2−
=

gy: θ = 30o  ds fy,]

ck;ka i{k = tan 2θ

= tan (2 × 30o)

= tan 60o

= 3

vkSj nk;ka i{k = 
θtan1

θtan2
2−

= o

o

30tan1

30tan2
2−
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= 2

3

1
1

3

1
.2

⎟
⎠

⎞
⎜
⎝

⎛−

⎟
⎠

⎞
⎜
⎝

⎛

= 

3
2
3

2

3
1

1

3

2

=
−

= 3
2

3

3

2 =×

∴ ck;ka i{k  = nk;ka i{k

vr%, 
θtan1

θtan2
θ2tan

2−
=

mnkgj.k 23.8: ekuk A = 30o. lR;kfir dhft,

sin 3A = 3 sin A – 4 sin3 A

gy: A = 30o ds fy,]

ck;ka i{k  = sin 3A

= sin (3 × 30o)

= sin 90o

= 1

rFkk nk;ka i{k = 3 sin A – 4 sin3 A

= 3 sin 30o – 4 sin3 30o

= 
3

2

1
4

2

1
3 ⎟

⎠

⎞
⎜
⎝

⎛×−×

= 
8

4

2

3 −

= 
2

1

2

3 −
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= 1

∴ ck;ka i{k = nk;ka i{k

vr%, sin 3A = 3 sin A – 4 sin3 A

mnkgj.k 23.9: lw= sin (A – B) = sin A cos B – cos A sin B dk iz;ksx djds sin 15o dk eku
Kkr dhft,A

gy: fn;k gS sin (A – B) = sin A cos B – cos A sin B ...(i)

eku yhft, A = 45o vkSj B = 30o gSA

∴ (i) ls,

sin (45o – 30o) = sin 45o cos 30o – cos 45o sin 30o

;k sin 15o = 
2

1

2

1

2

3

2

1 ×−×

= 
22

13 −

vr%, sin 15o = 
22

13 −
 gSA

fVIi.kh: mijksDr mnkgj.k esa] ge A = 60o rFkk B = 45o Hkh ys ldrs gSaA

mnkgj.k 23.10: ;fn sin (A + B) = 1 rFkk cos (A – B) = 1, 0o < A + B ≤ 90o, A ≥ B gks]
rks A rFkk B ds eku Kkr dhft,A

gy: Θ sin (A + B) = 1 = sin 90o

    ∴ A + B = 90o ...(i)

iqu% cos (A – B) = 1 = cos 0o

    ∴ A – B = 0o ...(ii)

(i) rFkk (ii) dks tksM+us ij,

2A = 90o or A = 45o

(ii) ls,

B = A = 45o

vr%, A = 45o rFkk  B = 45o
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mnkgj.k  23.11: ;fn cos (20o + x) = sin 30o gks] rks x dk eku Kkr dhft,A

gy: cos (20o + x) = sin 30o =
2

1
 = cos 60o ... ⎟

⎠

⎞
⎜
⎝

⎛ =
2

1
60cos oΘ

∴ 20o + x = 60o

;k x = 60o – 20o = 40o

vr%, x = 40o

mnkgj.k 23.12: ΔABC, 'kh"kZ B ij ledksf.kd gSA ;fn BC = 5 lseh, ∠BAC = 30o gks]
rks Hkqtkvksa AB rFkk AC dh yEckb;k¡ Kkr dhft,A

gy: geas fn;k x;k gS% ∠BAC = 30o i.e., ∠A = 30o

    rFkk BC = 5 lseh

vc
AC

BC
Asin =

;k sin 30o = 
AC

5

;k
AC

5

2

1 =

∴ AC = 2 × 5 ;k 10 lseh

ikbFkkxksjl izes; }kjk]

      AB = 22 BCAC −

= ( ) 22 510 − lseh

= 75  lseh

= 35  lseh

vr%] AC = 10 lseh rFkk AB = 35  lseh gSA

mnkgj.k 23.13: ΔABC esa, dks.k C ,d ledks.k gS]  AC = 4 lseh rFkk AB = 8 lseh gSA
∠A rFkk ∠B Kkr dhft,A

gy: gesa fn;k x;k gS% AC = 4 lseh rFkk AB = 8 lseh

vkÑfr 23.4

C B

A

5 lseh

30o
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vc sin B = 
AB

AC

        =
2

1
    

8

4
vFkok

∴ ∠B = 30o ... ⎥⎦

⎤
⎢⎣

⎡ =
2

1
30sin oΘ

vc   ∠A = 90o – ∠B .... [ ]o90BA =∠+∠Θ

    = 90o – 30o

    = 60o

vr%, ∠A = 60o rFkk ∠B = 30o

mnkgj.k 23.14: 'kh"kZ B ij ΔABC ledks.k f=Hkqt gSA ;fn ∠ A = ∠C gks] rks fuEu ds eku
Kkr dhft,%

(i) sin A cos C + cos A sin C

(ii) sin A sin B + cos A cos B

gy: gesa fn;k x;k gS fd ΔABC esa]

∠B = 90o

∴ ∠A + ∠C = 180o – 90o ...(Θ ∠A + ∠B + ∠C = 180o)

    = 90o

rFkk gesa ;g Hkh fn;k x;k gS fd ∠A = ∠C

∴ ∠A = ∠C = 45o

(i) sin A cos C + cos A sin C

= sin 45o cos 45o + cos 45o sin 45o

= 
2

1

2

1

2

1

2

1 ×+×

= 1
2

1

2

1 =+

(ii) sin A  sin B + cos A cos B

= sin 45o sin 90o + cos 45o cos 90o

vkÑfr 23.5

CB

A

8 lseh
4 lseh
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= 0
2

1
1

2

1 ×+×

= 
2

1

mnkgj.k 23.15: ;fn tan 2x – 3 = 0 gks] rks x dk eku Kkr dhft,A

gy: gesa fn;k x;k gS fd

tan 2x – 3  = 0

;k tan 2x = 3  = tan 60o

∴ 2x = 60o

;k x = 30o

vr% x dk eku 30o gSA

 ns[ksa vkius fdruk lh[kk 23-1

1. fuEufyf[kr esa izR;sd dk eku Kkr dhft,%

(i) sin260o + cos245o

(ii) 2 sin230o – 2 cos2 45o + tan2 60o

(iii) 4 sin2 60o + 3 tan2 30o – 8 sin2 45o cos 45o

(iv) 4(sin4 30o + cos4 60o) – 3(cos2 45o – 2 sin2 45o)

(v) o

o

o

o

o

o

0 cos 2

90sin  5

45cot 

60 sec

30 cosec

45tan −+

(vi) o2o2

o2o2o2

30cos30sin

45tan304sec60cos 5

+
−+

2. fuEufyf[kr esa izR;sd dks lR;kfir dhft,%

(i) cosec3 30o × cos 60o × tan3 45o × sin2 90o × sec2 45o × cot 30o = 8 3

(ii)
6

7
60cot30cos

3

1
45sin

2

1
30tan 2222 =+++ oooo
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(iii) cos260o – sin260o = – cos 60o

(iv) 4(sin430o + cos460o) – 3(cos245o – sin290o) = 2

(v) o
oo

oo

30tan
30tan60tan1

30tan60tan =
+

−

3. ;fn ∠A = 30o gks] rks fuEufyf[kr esa ls izR;sd dks lR;kfir dhft,%

(i) sin 2A = 
Atan1

A tan 2
2+

(ii) cos 2A = 
Atan1

Atan1
2

2

+
−

(iii) cos 3 A = 4 cos3A – 3 cos A

4. ;fn A = 60o rFkk B = 30o gks] rks fuEufyf[kr esa ls izR;sd dks lR;kfir dhft,%

(i) sin (A + B) = sin A cos B + cos A sin B

(ii) ( )
BA tan tan 1

Btan Atan 
BAtan 

+
−=−

5. 2A = 60o ysdj, sin 30o rFkk cos 30o ds eku Kkr dhft,] tcfd fn;k x;k gS
cos 2A = 2 cos2A – 1A

6. lw= cos (A + B) = cos A cos B – sin A sin B ysdj cos 75o dk eku Kkr dhft,A

7. ;fn sin (A – B) = 
2

1
, cos (A + B) = 

2

1
, 0o < A + B < 90o, A > B gks] rkss  A rFkk B Kkr

dhft,A

8. ;fn sin (A + 2B) = 
2

3
 rFkk cos (A + 4 B) = 0 gks] rks A rFkk B Kkr dhft,A

9. 'kh"kZ Q ij ledksf.kd f=Hkqt ΔPQR esa] PQ = 5 lseh rFkk ∠R = 30o gSA QR rFkk PR

Kkr dhft,A

10. ΔABC esa, ∠B = 90o, AB = 6 lseh rFkk AC = 12 lseh gSA ∠A rFkk ∠C Kkr dhft,A

11. ΔABC esa, ∠B = 90o gSA ;fn A = 30o gks] rks sin A cos B + cos A sin B dk eku Kkr
dhft,A

12. ;fn cos (40o + 2x) = sin 30o gks] rks x Kkr dhft,A
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fuEufyf[kr eas izR;sd ds fy, lgh fodYi pqfu;s (13-15):

13. sec 30o dk eku gS

(A) 2 (B) 
2

3
(C) 

3

2
(D) 2

14. ;fn sin 2A = 2 sin A gS, rc A  dk eku gS

(A) 30o (B) 0o (C) 60o (D) 90o

15. o

o

60tan1

60tan2
2+

 cjkcj gS

(A) sin 60o (B) sin 30o (C) cos 60o (D) tan 60o

 23-5 f=dks.kfefr ds vuqiz;ksx

vc rd geus ,d dks.k ds f=dks.kferh; vuqikrksa dks ifjHkkf"kr djuk lh[kk gSA geus 30o,

45o rFkk 60o ds dks.kksa ds f=dks.kferh; vuqikrksa dk eku Kkr djuk Hkh lh[kk gSA ge 0o

rFkk 90o ds dks.kksa ds mu f=dks.kferh; vuqikrksa dks Hkh tkurs gSa tks vPNh izdkj ls ifjHkkf"kr
gSaA bl [k.M esa ge f=dks.kfefr dk iz;ksx nks oLrqvksa ds chp dh nwjh ;k oLrqvksa dh Å¡pkbZ
Kkr djus esa] djuk lh[ksaxsA ge nSfud fnup;kZ ls iz'u ysaxsA lcls igys ge dqN fo'ks"k
'kCnksa dks ifjHkkf"kr djsxs ftudh gesa Å¡pkb;ksa vkSj nwfj;ksa ds v/;;u djus ds fy,
vko';drk iM+sxhA

23.5.1 mUu;u dks.k

;fn isz{kd] ,d oLrq P tks isz{kd A ls vf/kd Å¡pkbZ ij gS] dks ns[krk gS] rks ml oLrq dks
ns[kus ds fy, viuh vka[kksa dks Åij mBkuk gksxk rFkk izs{kd dh vk¡[k dks oLrq ls feykus
okyh n`f"V js[kk (line of sight) rFkk {kSfrt js[kk ds chp tks dks.k curk gS] mUu;u dks.k
dgykrk gSA vkÑfr 23-6 esa] A izs{kd gS] P oLrq gS] AP n`f"V js[kk rFkk AB {kSfrt js[kk gSA
∠θ mUu;u dks.k gSA

vkÑfr 23.6

P oLrq

BA

n`f"V
 js[

kk

θ

izs{kd {kSfrt js[kk
.....

.....
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23.5.2 voueu dks.k

tc izs{kd A tks vf/kd Å¡pkbZ ij gS] oLrq
P ¼tks de Å¡pkbZ ij gS½ dks ns[krk gS rks
n`f"V js[kk vkSj {kSfrt js[kk ds chp cuus
okyk dks.k voueu dks.k dgykrk gSA
vkÑfr 23-7 esa] AP n`f"V js[kk rFkk AK

{kSfrt js[kk gSA ;gk¡ α voueu dks.k gSA

mnkgj.k 23.16: ,d lh<+h ,d edku dh f[kM+dh ij yxh gqbZ gS rFkk ;g Hkwfe ds lkFk
600 dk dks.k cukrh gSA ;fn lh<+h dh yEckbZ 6 ehVj gks] rks lh<+h ds ikn dh nhokj ls nwjh
Kkr dhft,A

gy: ekuk AC lh<+h gS] tks nhokj AB ds lkFk yxh gSA ;g lery Hkwfe BC ds lkFk 60o

dk dks.k cukrh gSA

;gk¡ AC = 6 eh ...(fn;k gS)

vc] ledks.k ΔABC esa,

o60 cos
AC

BC =

;k
2

1

6

BC =

;k BC = 
2

1
 × 6 ;k 3 eh

vr% lh<+h dk ikn] nhokj ls 3 ehVj dh nwjh ij gSA

mnkgj.k 23.17: ,d m/okZ/kj [kaHks dh Nk;k

bldh Å¡pkbZ dh 
3

1
 gSA lw;Z dk mUurka'k Kkr

dhft,A

gy: ekuk AB ,d Å/okZ/kj [kaHkk gS ftldh Å¡pkbZ
h bdkbZ rFkk bldh Nk;k BC gSA

rc] BC = h × 
3

1
 bdkbZ

A

izs{kd

P

α

(oLrq)

{kSfrt js[kk .....

.....
n`f"V

 js[
kk

vkÑfr 23.7

B

K

vkÑfr 23.8

A

BC
60o

vkÑfr 23.9

A

BC θ

h bdkbZ

3

h
 bdkbZ
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ekuk lw;Z dk mUurka'k θ gSA

rc ledks.k ΔABC eas,

3
3h/

h

BC

AB
θtan ===

;k tan θ = tan 60o

∴       θ = 60o

vr% lw;Z dk mUurka'k 60o gSA

mnkgj.k 23.18: ,d ehukj Hkwfe ij lh/kh [kM+h gSA ehukj ds ikn ls 30 ehVj dh nwjh ij

fLFkr ,d fcanq ls ehukj dk mUu;u dks.k 300 gSA ehukj dh Å¡pkbZ Kkr dhft,A ( 3  =

1.73 yhft,A )

gy: ekuk ehukj AB dh Å¡pkbZ h ehVj gSA

   ekuk Hkwfe ij fcUnq C ehukj ds ikn B ls 30
ehVj dh nwjh ij gSA

∴ BC = 30 eh

iz'u }kjk, ∠ACB = 30o

ledks.k ΔABC esa,

BC

AB
 = tan 30o

;k
3

1

30

h =

∴
3

30
h =  eh

     = 
3

3

3

30 ×  eh

     = 310  eh

     = 10 × 1.73  eh

     =  17.3 eh

vr% ehukj dh Å¡pkbZ 17.3 ehVj gSA

vkÑfr 23.10

BC

A

30 eh

h eh

30o
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mnkgj.k 23.19: ,d xqCckjk ekSle foHkkx ds Hkwry LVs'ku ls ,d dscy }kjk tqM+k gqvk gSA
dscy dh yEckbZ 100 ehVj gS rFkk ;g {kSfrt ds lkFk 600 ij >qdk gqvk gSA tehu ls xqCckjs
dh Å¡pkbZ Kkr dhft,A

gy: ekuk A  xqCckjs dh fLFkfr gS tks 100 ehVj yEcs dscy AC ls ca/kk gSA AC Hkwfery BC

ds lkFk 600 dk dks.k cukrk gSA

ekuk xqCckjs dh Å¡pkbZ AB = h eh

ledks.k ΔABC esa,

AC

AB
 = sin 60o

;k
2

3

100

h =

;k h = 50 3

   = 50 × 1.732

   = 86.6

vr% xqCckjs dh Å¡pkbZ = 86.6 ehVj

mnkgj.k 23.20: vk¡/kh }kjk] nks Hkkxksa esa VwVs gq, isM+ dk Åijh Hkkx Hkwfe ls 300 dk dks.k
cukrk gSA isM+ dk Åijh Nksj] ftl txg ij Hkwfe dks Nwrk gS og txg isM+ ds ikn ls 10
ehVj dh nwjh ij gSA isM+ dh dqy Å¡pkbZ Kkr dhft,A

gy: ekuk AB isM+ gS tks C ij vk¡/kh ls VwV x;k gS rFkk f'k[kj A Hkwfe ij fcUnq D ij Li'kZ
djrk gS rFkk BD ds lkFk 300 dk dks.k cukrk gS rFkk BD= 10 eh gSA

ekuk BC = x eh

ledks.k ΔCBD eas,

o30tan 
BD

BC =

;k
3

1

10
=x

;k
3

10=x  eh ...(i)

vkÑfr 23.11

BC

A

100 eh
h eh

60o

vkÑfr 23.12

B
D

A

10 eh

x eh

30o

C

.....

.....

.....
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iqu% ledks.k ΔCBD esa,

o30 sin
DC

BC =

;k
2

1

DC
=x

;k DC = 2x

      = 
3

20
 eh ...[(i) ls]

∴ AC = DC = 
3

20
...(ii)

vc] isM+ dh Å¡pkbZ = BC + AC

= ⎟
⎠

⎞
⎜
⎝

⎛ +
3

20

3

10

= ehk;  310    
3

30

= 17.32 eh

vr%] isM+ dh Å¡pkbZ = 17.32 eh gSA

mnkgj.k 23.21: lw;Z dk mUu;u dks.k 60o  ls 45o gksus ij ,d ehukj dh Nk;k 10 ehVj
c<+ tkrh gSA ehukj dh Å¡pkbZ Kkr dhft,A

gy: ekuk ehukj AB dh Å¡pkbZ h ehVj gS rFkk C vkSj D og nks fcUnq gSa] tgk¡ ij mUu;u
dks.k Øe'k% 45o vkSj 60o gSaA

rc CD = 10 eh, ∠ACB = 45o vkSj ∠ADB = 60o

ekuk BD = x eh

rc BC = BD + CD = (x + 10) eh

vc ledks.k ΔABC esa,

o45tan 
BC

AB =

;k 1
10

=
+x

h

vkÑfr 23.13

C D B

A

h eh

x eh10 eh

45o 60o
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∴ x = (h – 10) eh ...(i)

iqu% ledks.k ΔABD esa,

o60tan 
BD

AB =

;k 3=
x

h

;k h = 3 x ...(ii)

(i) vkSj (ii) ls,

h = 3 (h – 10)

;k h = 3 h – 10 3

;k ( 3 –1)h = 10 3

∴ h = 
13

310

−

   = 
13

310

−
× 

( )
( )

( )
2

13310

13

13 +=
+
+

  = 5 3 ( 3 + 1) =15 + 5 × 1.732 = 15 + 8.66 = 23.66

vr% ehukj dh Å¡pkbZ 23.66 ehVj gSA

mnkgj.k 23.22: ,d ok;q;ku tc 3000 ehVj dh Å¡pkbZ ij gksrk gS rks og ,d vU;
ok;q;ku ds Åij ls xqtjrk gS rFkk ml le; os Hkwfe ds ,d fcanq ls 60o rFkk 45o ds dks.k
cukrs gSaA nksuksa ok;q;kuksa ds chp dh yacor nwjh Kkr dhft,A

gy: ekuk O izs{k.k fcUnq gSA

   ekuk P vkSj Q nksuksa ok;q;ku gSaA

rc AP = 3000 eh vkSj ∠AOQ = 45o

vkSj ∠AOP = 60o

ledks.k ΔQAO esa,

145tan 
AO

AQ o ==

vkÑfr 23.14

P

A O

Q3000 eh

60o
45o
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;k AQ = AO ...(i)

iqu% ledks.k ΔPAO esa,

360tan 
AO

PA o ==

∴
3

3000
AOor    3

AO

3000 == ...(ii)

(i) vkSj (ii) ls,

AQ = 173231000
3

3

3

3000 ==×  eh

∴ PQ = AP – AQ = (3000 – 1732) eh = 1268 eh

vr%] vHkh"V nwjh = 1268 eh gSA

mnkgj.k 23.23: ,d ehukj ds ikn ls ,d Hkou ds f'k[kj dk mUu;u dks.k 300 gS rFkk
Hkou ds ikn ls ehukj ds f'k[ku dk mUu;u dks.k 600 gSA ;fn ehukj dh Å¡pkbZ 50 ehVj
gks] rks Hkou dh Å¡pkbZ Kkr dhft,A

gy: ekuk ehkukj PQ dh Å¡pkbZ 50 eh gS rFkk Hkou AB dh Å¡pkbZ x ehVj gSA

rc ∠AQB = 30o rFkk ∠PBQ = 60o

ledks.k ΔABQ esa, 
o30tan 

BQ
=x

...(i)

rFkk ledks.k ΔPQB esa, 
o60tan 

BQ

PQ =

;k
o60tan 

BQ

50 = ...(ii)

(i) dks (ii) ls Hkkx nsus ij]

3

1

60tan 

30tan 

50 o

o

==x

;k 16.67
3

50 ==x

vr% Hkou dh Å¡pkbZ = 16.67 ehVj

vkÑfr 23.15

Q B

x eh

A

P

50 eh

60o30o
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mnkgj.k 23.24: ,d O;fDr unh ds ,d fdukjs ij [kM+k gksdj nwljs fdukjs ij yxs isM+
ds f'k[kj dk mUu;u dks.k 600 ikrk gSA tc og 40 ehVj ihNs gV tkrk gS] rks dks.k 300

gks tkrk gSA isM+ dh Å¡pkbZ vkSj unh dh pkSM+kbZ Kkr dhft,A

gy: ekuk isM+ AB dh Å¡pkbZ h ehVj gSA

ekuk BC = x eh] unh dh pkSM+kbZ dks n'kkZrk gSA

eku C rFkk D og fcUnq gSa tgk¡ ij mUu;u dks.k
Øe'k% 600 rFkk 300 gSaA

ledks.k ΔABC esa,

o60tan 
BC

AB =

;k 3=
x

h

;k h = 3 x ...(i)

iqu% ledks.k ΔABD eas,

o30tan 
BD

AB =

;k
3

1

40
=

+x

h
...(ii)

(i) rFkk (ii) ls

3

1

40

3 =
+x

x

;k 3x = x + 40

;k 2x = 40

∴ x = 20

∴ (i) ls,

h = 3  × 20 = 20 × 1.732

   = 34.64

vr%] unh dh pkSM+kbZ = 20 eh rFkk isM+ dh Å¡pkbZ = 34.64 eh

vkÑfr 23.16

D C B

A

h eh

x eh40 eh

30o 60o
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mnkgj.k 23.25: 100 ehVj Å¡ph ehukj ds Åij [kM+h gksdj Lokfr] ehukj dh foijhr
fn'kkvksa esa [kM+h nks dkjksa dks ns[krh gSA ;fn muds voueu dks.k 450 rFkk 600 gksa] rks dkjksa
ds chp dh nwjh Kkr dhft,A

gy: ekuk ehukj PM dh ÅpkbZ 100 eh gSA ekuk A rFkk B nksuksa dkjksa dh fLFkfr;k¡ gSaA ekuk
dkj A ds fy, voueu dks.k 60o rFkk dkj B ds fy, 45o gSA

vc ∠QPA = 60o = ∠PAB

rFkk ∠RPB = 45o = ∠PBA

ledks.k ΔPMB esa,

o45tan 
MB

PM =

;k 1
MB

100 =

;k MB = 100 eh ...(i)

iqu% ledks.k ΔPMA eas,

o60tan 
MA

PM =

;k 3
MA

100 =

∴ MA = 
3

100

      = 
3

3100

= 
3

732.1100×

= 57.74

∴ MA = 57.74 eh ...(ii)

vr% nksuksa dkjksa dh chp dh nwjh  =  MA + MB

= (57.74 + 100) eh [(i) vkSj (ii) ls]

= 157.74 eh

vkÑfr 23.17

A M B

PQ R

100 eh

60o

60o

45o

45o
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mnkgj.k 23.26: leku Å¡pkbZ ds nks LraHk 100 ehVj pkSM+h lM+d ds nksuks vksj yxs gSaA
lM+d ij LrHkksa ds chp fLFkr ,d fcUnq ls nksuksa LrEHkksa ds mUu;u dks.k Øe'k% 600 rFkk 300

gSaA LraHkksa ds chp fcanq dh fLFkfr rFkk izR;sd LraHk dh Å¡pkbZ Kkr dhft,A

gy: ekuk AB vkSj CD nks LrEHk gSa rFkk izR;sd dh Å¡pkbZ h ehVj gSA ekuk lM+d ij dksbZ
fcUnq O gSA

ekuk BO = x eh gSA rc]

OD = (100 – x) eh

iz'u }kjk, ∠AOB = 60o vkSj ∠COD = 30o

ledks.k ΔABO esa,

o60tan 
BO

AB =

;k 3=
x

h

;k h = 3  x ...(i)

ledks.k ΔCDO eas,

o30tan 
OD

CD =

;k
3

1

100
=

− x

h
...(ii)

(i) rFkk (ii) ls,

3

1

100

3 =
− x

x

;k 3x = 100 – x

;k 4x = 100

∴ x = 25

∴ (i) ls, h = 3  × 25 = 1.732 × 25 ;k 43.3

∴ vHkh"V fcUnq ,d LRkEHk ls 25 ehVj rFkk nwljs ls 75 eh dh nwjh ij gSA

izR;sd LraHk dh Å¡pkbZ 43.3 eh gSA

vkÑfr 23.18

C

DB

A

h eh

(100–x) ehx eh

30o60o

h eh

O
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mnkgj.k 23.27: Hkwfe ds fdlh fcUnq ls ,d ok;q;ku dk mUu;u dks.k 450 gSA 15 lsdUM
dh mM+ku ds ckn mUu;u dks.k 300 gks tkrk gSA ;fn ok;q;ku 3000 ehVj dh vpj Å¡pkbZ
ij mM+ jgk gks] rks ok;q;ku dh pky Kkr dhft,A

gy: ekuk ok;q;ku dh nksuksa fLFkfr;ka A  vkSj B gSa rFkk O izs{k.k fcUnq gSA ekuk OCD {kSfrt
js[kk gSA

rc ∠AOC = 45o rFkk ∠BOD = 30o

iz'u }kjk, AC = BD = 3000 eh

ledks.k ΔACO esa,

o45tan 
OC

AC =

;k 1
OC

3000 =

;k OC = 3000 eh ...(i)

ledks.k ΔBDO esa,

o30tan 
OD

BD =

;k
3

1

CDOC

3000 =
+

;k 3000 3  = 3000 + CD ...[(i) ls]

;k CD    = 3000 ( 3  – 1)

   = 3000 × 0.732

   = 2196 eh

∴ 15 lsd.M esa ok;q;ku }kjk r; dh x;h nwjh = AB = CD = 2196 m

∴ ok;q;ku dh pky = ⎟
⎠

⎞
⎜
⎝

⎛ ××
1000

6060

15

2196
 fdeh@?kUVk

= 527.04 fdeh@?kUVk

vkÑfr 23.19

A B

C D

3000 eh

O
45o 30o
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mnkgj.k 23.28: fdlh ehukj ds vk/kkj ls a vkSj b dh nwfj;ksa ij ,d gh js[kk esa Øe'k%
fLFkr nks fcanqvksa P rFkk Q ls ns[kus ij ehukj ds Åijh fljs ds mUu;u dks.k iwjd ik, tkrs

gSaA fl) dhft, fd ehukj dh Å¡pkbZ ab  gSA

gy: ekuk ehukj AB dh Å¡pkbZ h gSA  P vkSj Q fn, gq, fcUnq gSaA lkFk gh] PB = a rFkk
QB = b gSA

ekuk ∠APB = α rFkk ∠AQB = 90o – α

ledks.k ΔABQ esa,

( )α90tan
QB

AB o −=

;k αcot =
b

h
...(i)

ledks.k ΔABP esa,

αtan 
PB

AB =

;k αtan =
a

h
...(ii)

(i) vkSj (ii) dks xq.kk djus ij]

1α tan . αcot ==×
a

h

b

h

;k h2 = ab

;k h = ab

vr%] ehukj dh Å¡pkbZ = ab  gSA

 ns[ksa vkius fdruk lh[kk 23-2

1. ,d yEcor nhokj ij >qdh gqbZ lh<+h Hkwfe ds lkFk 600 dk dks.k cukrh gSA lh<+h dk
ikn fcUnq nhokj ls 3 ehVj dh nwjh ij gSA lh<+h dh yEckbZ Kkr dhft,A

2. ,d ehukj ds vk/kkj ls 50 eh dh nwjh ds ,d fcUnq ls] ,d O;fDr ehukj ds 'kh"kZ fcUnq
dk mUu;u dks.k 600 ekirk gSA ehukj dh Å¡pkbZ Kkr dhft,A

vkÑfr 23.20

P Q B

A

h

b

a

α 90o–α
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3. ,d ehukj ds vk/kkj ls 150 eh dh nwjh ij fLFkr ,d fcUnq ls] ehukj ds 'kh"kZ fcUnq dk
mUu;u dks.k 300 gSA ehukj dh Å¡pkbZ Kkr dhft,A

4. ,d irax ls ca/kk gqvk /kkxk 100 ehVj yEck gSA ;g {kSfrt ry ds lkFk 600 dk dks.k
cukrk gSA ;g ekurs gq, fd /kkxs esa dksbZ <hy ugha gS] irax dh Å¡pkbZ Kkr dhft,A

5. ,d irax {kSfrt ry ls 100 ehVj Å¡pkbZ ij mM+ jgh gSA ;fn {kSfrt ry ds fdlh fcUnq
ij irax dk /kkxk 600 dk dks.k cukrk gS] rks ;g ekurs gq, fd /kkxs esa dksbZ <hy ugha
gS] /kkxs dh yEckbZ Kkr dhft,A

6. ,d ehukj ds ikn ls 100 ehVj dh nwjh ij Hkwfe ry ij fLFkr ,d fcUnq ls ehukj dh

pksVh dk mUu;u dks.k Kkr dhft,] tcfd ehukj dh Å¡pkbZ 100 3  ehVj gSA

7. ,d m/okZ/kj isM+ 12 ehVj Å¡pk gSA ;g gok ds >ksads ls VwV x;k gSA bldk Åijh fljk
tehu dks Nwrs gq, 600 dk dks.k cukrk gSA tgk¡ ls isM+ VwVk gS] ml LFkku dh Hkwfe ls
Å¡pkbZ D;k gS\

8. ,d o`{k gok ls bl izdkj VwVrk gS fd og Hkwfe dks vius ikn ls 10 ehVj dh nwjh ij
Li'kZ djrk gS rFkk Hkwfe ds lkFk 450 dk dks.k cukrk gSA o`{k dh Å¡pkbZ Kkr dhft,A

9. fdlh ,d fcUnq ij ,d ehukj dk mUu;u dks.k 450 gSA ehukj ds ikn fcUnq dh vksj
40 ehVj tkus ij mUu;u dks.k 600 gks tkrk gSA ehukj dh Å¡pkbZ Kkr dhft,A

10. nks O;fDr ,d 80 ehVj Å¡ph pV~Vku ds nksuksa vksj [kM+s gksdj] pV~Vku ds f'k[kj ds
mUu;u dks.k 300 vkSj 600 ds ikrs gSaA nksuksa O;fDr;ksa ds chp dh nwjh Kkr dhft,A

11. 60 ehVj Å¡ps ,d Hkou ds 'kh"kZ fcUnq ls] ,d ehukj ds 'kh"kZ ,oa ikn fcUnq ds voueu
dks.k Øe'k% 450 rFkk 600 gSaA ehukj dh Å¡pkbZ Kkr dhft,A

12. ,d 4 ehVj yEch lh<+h {kSfrt ry ls 300 dk dks.k cukrh gS tc ;g ,d dejs dh
f[kM+dh ls yxh gqbZ gSA lh<+h dk ikn fcUnq] {kSfrt ry ds mlh fcUnq ij fLFkj j[kk
tkrk gS rFkk lh<+h ds foijhr fn'kk esa fLFkr dejs dh f[kM+dh ls yxkus ij] ;g Hkwfe
ry ds lkFk 600 dk dks.k cukrh gSA dejksa ds chp dh nwjh Kkr dhft,A

13. ,d Hkou dh igyh eafty ds Åijh fljs dk mlds ikn ls 15 ehVj dh nwjh ij fLFkr
,d fcanq ls mUu;u dks.k 300 gSA ;fn mlh fcUnq ls nwljh eafty ds Åijh fljs dk
mUu;u dks.k 450 gks] rks nwljh eafty dh Å¡pkbZ D;k gksxh\

14. ,d ok;q;ku Hkwfe ls 1 fdyksehVj dh Å¡pkbZ ij mM+ jgk gS vkSj izs{kd ds lkFk 600 dk
dks.k cukrk gSA 10 lsdUM ds ckn izs{kd ds lkFk ;g dks.k 300 gks tkrk gSA ok;q;ku
dh pky fdeh@?kaVk esa Kkr dhft,A

15. ,d ehukj ds ikn ls ,d Hkou ds f'k[kj dk mUu;u dks.k 300 gS rFkk Hkou ds ikn ls
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vuqikr

ehukj ds f'k[kj dk mUu;u dks.k 600 gSaA ;fn ehukj dh Å¡pkbZ 50 ehVj gks] rks Hkou
dh ÅpkbZ Kkr dhft,A

 vkb, nksgjk,¡

• f=dks.kferh; vuqikrksa ds ekuksa dh lkj.kh

                θ 0o 30o 45o 60o 90o

sin θ 0
2

1
2

1

2

3
1

cos θ 1
2

3
2

1

2

1
0

tan θ 0
3

1
1 3  ifjHkkf"kr ugha

cot θ ifjHkkf"kr ugha 3 1
3

1
0

cosec θ ifjHkkf"kr ugha 2 2 3

2
1

sec θ 1
3

2
2 2 ifjHkkf"kr ugha

lgk;d osclkbV:

• http://www.wikipedia.org

• http://mathworld:wolfram.com

 vkb, vH;kl djsa

1. fuEufyf[kr esa ls izR;sd dk eku Kkr dhft,%

(i) 4 cos2 60o + 4 sin2 45o –  sin2 30o
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(ii) sin245o – tan2 45o + 3(sin290o + tan2 30o)

(iii) oo2o2

o2o2o2

45tan 30cos30sin 2

30 tan445cos30sin 5

+
−+

(iv) oo

o

30 cosec30 sec

45cot 

+

2. fuEufyf[kr esa ls izR;sd dks fl) dhft,%

(i) 2 cot230o – 2 cos260o – 
4

3
 sin245o – 4 sec2 30o = 

24

5−

(ii) 2 sin230o + 2 tan2 60o – 5 cos245o = 4

(iii) cos 60o cos 45o + sin 60o sin 45o = sin 45o cos 30o + cos 45o sin 30o

(iv) o
oo

oo

90cot 
60cot 30cot 

160cot 30cot =
+

−

3. ;fn θ = 30o gks] rks lR;kfir dhft,%

(i) sin 2θ = 2 sin θ cos θ

(ii) cos 2θ = 1 – 2 sin2 θ

(iii) tan 2θ = 
θtan1

θtan2
2−

4. ;fn A = 60o rFkk B = 30o gks] rks lR;kfir dhft,%

(i) sin (A + B) ≠ sin A + sin B

(ii) sin (A + B) = sin A cos B + cos A sin B

(iii) cos (A – B) = cos A cos B + sin A sin B

(iv) cos (A + B) = cos A cos B – sin A sin B

(v) tan A = 
A cos

Acos1 2−

5. lw= cos (A – B) = cos A cos B + sin A sin B dk iz;ksx djds cos 15o dk eku Kkr
dhft,A

6. ;fn sin (A + B) = 1 rFkk cos (A – B) = 
2

3
, 0o < A + B ≤ 90o, A > B gks] rks  A rFkk

B Kkr dhft,A
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7. ,d izs{kd ,d Hkou ls 40 ehVj dh nwjh ij [kM+k ;g ns[krk gS fd ,d >aMs ds] tks
fd Hkou ij yxk gqvk gS] 'kh"kZ vkSj ikn fcUnqvkas ds mUu;u dks.k Øe'k% 60o rFkk 45o

gSaaA Hkou dh Å¡pkbZ vkSj >aMs dh yackbZ Kkr dhft,A

8. ,d igkM+h dh pksVh ls] iwoZ fn'kk dh vksj yxs gq, nks Øfed fdyksehVj ds iRFkjksa ds
voueu dks.k Øe'k% 60o rFkk 30o gSaA igkM+h dh ÅpkbZ Kkr dhft,A

9. 7 ehVj Å¡ps ,d Hkou ds f'k[kj ij ,d dscy ehukj ds f'k[kj dk mUu;u dks.k 600

rFkk blds ikn dk voueu dks.k 450 gSA ehukj dh Å¡pkbZ Kkr dhft,A

10. leqnz rV ij fLFkr ,d ehukj ds f'k[kj ij ,d O;fDr ns[krk gS fd ,d uko] tks mldh
vksj vk jgh gS] dk voueu dks.k 300 ls 600 gksus esa 10 feuV dk le; yxrk gSA uko
leqnz rV ij fdruh nsj esa vk tk,xh\

11. nks ukosa ,d izdk'k LrEHk dh vksj foijhr fn'kkvksa ls vk jgh gSaA ukoksa ls izdk'k LrEHk
dk mUu;u dks.k Øe'k% 30o rFkk 45o gSaA ;fn bu ukoksa ds chp 10 ehVj dh nwjh gks]
rks izdk'k LrEHk dh Å¡pkbZ Kkr dhft,A

12. lw;Z dk mUurka'k 600 ls 300 gksus ij lery tehu ij [kM+h ,d ehukj dh Nk;k 45 3

ehVj vf/kd yEch ikbZ x;hA ehukj dh Å¡pkbZ Kkr dhft,A

13. nks ehukjksa ds chp {kSfrt nwjh 80 ehVj gSA nwljh ehukj ds f'k[kj ls igyh ehukj ds
f'k[kj dk voueu dks.k 300 gSA ;fn nwljh ehukj dh Å¡pkbZ 160 ehVj gks] rks igyh
ehukj dh Å¡pkbZ Kkr dhft,A

14. xyh ds ,d edku dh f[kM+dh] ftldh Å¡pkbZ Hkwfe ry ls 10 ehVj gS] ls xyh dh
foijhr fn'kk esa lkeus cus edku ds 'kh"kZ o ikn ds mUu;u rFkk voueu dks.k Øe'k%

600 rFkk 450 gSaA foijhr fn'kk esa cus edku dh Å¡pkbZ Kkr dhft,A ( 3  =1.73

yhft,)

15. ,d pkSdh ij 1-6 ehVj yach izfrek yxh gSA Hkwfe ds ,d fcUnq ij izfrek ds f'k[kj dk
mUu;u dksk 600 gSA Hkwfe ds ,d fcUnq ij pkSdh ds f'k[kj dk mUu;u dks.k 450 gSA
pkSdh dh Å¡pkbZ Kkr dhft,A

 ns[ksa vkius fdruk lh[kk ds mÙkj

23.1

1. (i) 
4

5
(ii) 

2

5
(iii) 0 (iv) 2 (v) 0 (vi) 

12

67
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5. sin 30o = 
2

1
, cos 30o = 

2

3

6.
22

13 −

7. A = 45o rFkk B = 15o

8. A = 30o rFkk B = 15o

9. QR = 5 3  rFkk PR = 10 lseh

10. ∠A = 60o rFkk ∠C = 30o

11.
2

3

12. x = 10o

13. C

14. B

15. A

23.2

1. 6 eh 2. 86.6 eh 3. 86.6 eh

4. 86.6 eh 5. 115.46 eh 6. 60o

7. 5.57 eh 8. 24.14 eh 9. 94.64 eh

10. 184.75 eh 11. 25.35 eh 12. 5.46 eh

13. 6.34 eh 14. 415.66 fdeh@?kaVk 15. 16.67 eh

 vkb, vH;kl djsa ds mÙkj

1. (i) 
4

11
(ii) 

2

7
(iii) 

121

40
(iv) ( )132

3

+

5.
22

13 +
6. A = 60o rFkk B = 30o 7. 40 eh , 29.28 eh

8. 433 eh 9. 19.124 eh 10. 5 feuV

11. 36.6 eh 12. 67.5 eh 13. 113.8 eh

14. 27.3 eh 15. 2.18656 eh
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vH;kl dk;Z&f=dks.kfefr

vf/kdre vad: 25 le; : 45 feuV

vuqns'k

1. izR;sd iz'u dk mÙkj iqfLrdk ds vyx&vyx i`"B ij nhft,A

2. fuEu lwpuk viuh mÙkj iqfLrdk esa nhft,A

uke

ukekadu la[;k

fo"k;

vH;kl dk;Z dk izdj.k (Topic)

irk

3. vki vius vH;kl dk;Z dh tkap v/;;u dsUnz ij vius fo"k; v/;kid ls djkbZ,
ftlls vkids dk;Z dk mfpr ifj"dj.k fey ldsA

viuk vH;kl dk;Z jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dks er Hksft,A

1. layXu vkÑfr esa] sin A dk eku gS% 1

(A)
13

5

(B) 
13

12

(C)
12

5

(D)
12

13

C

A

B   12 lseh

13 lse
h

5 
l
seh
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2. ;fn 4 cot A = 3 gS] rks 
cosAsinA

cosAsinA

+
−

 dk eku gS 1

(A)
7

1
(B) 

7

6

(C)
6

5
(D)

4

3

3. sec 30o dk eku gS% 1

(A) 2 (B) 
2

3

(C)
3

2
(D) 2

4. B ij ledks.kh; ΔABC esa, ;fn AB = 6 lseh rFkk AC = 12 lseh gS] rks ∠A  dk eku
gS 1

(A) 60o

(B) 30o

(C) 45o

(D) 15o

5. o

o

o

o

49cosec 3

41sec2

54cos2

36sin −  dk eku gS

(A) – 1

(B) 
6

1

(C) –
6

1

(D) 1

6. ;fn sin A = 
2

1
 gS] rks n'kkZb, fd 2

3 cos A – 4 cos3 A = 0
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7. lw= sin (A – B) = sin A cos B – cos A sin B ds iz;ksx ls sin 15o dk eku Kkr dhft,
2

8. tan 15o tan 25o tan 60o tan 65o tan 75o dk eku Kkr dhft,A 2

9. n'kkZb, fd tanAsecA
sinA1

sinA1 +=
−
+

2

10. ;fn sin2θ + sin θ = 1 gS] rks n'kkZb, fd 2

cos2θ + cos4 θ = 1

11. fl) dhft, fd 
sinA

cosA1

1A cosec–Acot 

1A coseccotA +=
+
−+

4

12. ,d izs{kd ,d Hkou ls 40 ehVj dh nwjh ij [kM+k ;g ns[krk gS fd ,d /otnaM] tksfd
Hkou ij yxk gqvk gS] ds f'k[kj vkSj ikn fcanqvkas ds mUu;u dks.k Øe'k% 60o vkSj 45o

gSA Hkou dh Å¡pkbZ vkSj /otnaM dh yackbZ Kkr dhft,A 6


