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cÖkœ1  sinA + cosA = P Ges Q = sec − tan. [Xv. †ev. 17] 

K. 324 †K †iwWqv‡b cÖKvk Ki| 2 

L. P = 1 n‡j cÖgvY Ki †h, sinA − cosA = 1. 4 

M. Q = ( 3)−1
 n‡j  Gi gvb wbY©q Ki, †hLv‡b  m~²‡KvY| 4 

1 bs cÖ‡kœi mgvavb 

K  324 = ( )32 
4

60

  [ 60 = 1] 

 = ( )32 
1

15

  = ( )

481

15

  

 = ( )
481

15  60

  [ 60 = 1] 

 = ( )
481

900

  = ( )481

900
  



180

c
   [ ] 1 = 

c

180
 

 = ( )481

162000

c
 = .0093c

 (cÖvq) (Ans.) 

L  †`Iqv Av‡Q, sinA + cosA = P 

 cÖkœg‡Z, P = 1 

 ev, sinA + cosA = 1  

 ev, (sinA + cosA)2 = 12
   [Dfqc¶‡K eM© K‡i] 

 ev, sin2A + cos2A + 2sinAcosA = 1 

 ev, 1 + 2sinAcosA = 1    [ sin2A + cos2A = 1]  

 ev, 2sinAcosA = 1 – 1  

  2sinAcosA = 0 

 GLb, (sinA − cosA)2 = (sinA + cosA)2 − 4sinAcosA 

  = 12 − 0   [gvb ewm‡q] 

 ev, sinA − cosA =  1  

  sinA − cosA =  1 (cÖgvwYZ) 

M  †`Iqv Av‡Q, Q = sec − tan 

 cÖkœg‡Z, Q = ( )3 −1 

 ev, sec − tan = 
1

3
  

 ev, 
1

cos
 − 

sin

cos
 = 

1

3
  

 ev, 
1 − sin

cos
 = 

1

3
  

 ev, 3 − 3  sin = cos 

 ev, ( 3 −  3 sin)2 = (cos)2   [Dfqc¶‡K eM© K‡i] 

 ev, 3 + 3sin2 − 6sin = cos2 

 ev, 3 + 3sin2 − 6sin = 1 − sin2      [ sin2 + cos2 = 1] 

 ev, 3sin2 + sin2 − 6sin + 3 − 1 = 0 

 ev, 4sin2 − 6sin + 2 = 0 

 ev, 2(2sin2 − 3sin + 1) = 0 

 ev, 2sin2 − 3sin + 1 = 0 

 ev, 2sin2 − 2sin − sin + 1 = 0 

 ev, 2sin(sin – 1) − 1(sin – 1) = 0 

  (sin − 1) (2sin − 1) = 0 

 nq, sin − 1 = 0 A_ev, 2sin − 1 = 0 

 ev, sin = 1 ev, sin = 
1

2
  

 ev, sin = sin90 ev, sin = sin30 

   = 90   = 30 

 wKš‘  = 90 MÖnY‡hvM¨ bq, KviY  m~²‡KvY| 

   Gi gvb 30 (Ans.) 

cÖkœ2   

 

 

 

 

 

  [Xv. †ev. 16] 

K. sin( + ) +  cos( +  ) Gi gvb KZ? 2 

L. DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, 

 (sin − cos)2 = 1 − 2 sin.cos. 4 

M. x2 + 
1

x2 = 2 n‡j,  Gi gvb KZ? 4 

2 bs cÖ‡kœi mgvavb 

K   wPÎ †_‡K cvB, ABC Gi A = 90  

 Avgiv Rvwb,  

 A + B + C = 180  

 ev,  +  = 180 – A  

 ev,  +  = 180 – 90  

   +  = 90  

 cÖ`Ë ivwk = sin( + ) + cos( + )  

 = sin 90 + cos 90  = 1 + 0 = 1 (Ans.) 

L   wPÎvbymv‡i cvB, AC = 1  

  BC = x2 + 1  

 †h‡nZz BAC = 90 

 AB = BC2 – AC2  

  = ( x2 + 1)2 – 12  

  = x2 + 1 – 1  = x2 = x  

 GLb, sin = 
AC

BC
 = 

1

x2 + 1
  

 cos = 
AB

BC
 = 

x

x2 + 1
  

 evgc¶ = (sin – cos)2  = 




1

x2 + 1
 –

 

 
 

x

x2 + 1

2

  

  = ( )
1 – x

x2 + 1

2

 = 
(1 – x)2

x2 + 1
  

Wvbc¶ = 1 – 2sin.cos = 1 – 2.
1

x2 + 1
. 

x

x2 + 1
  

  = 1 – 
2x

x2 + 1
 = 

x2 + 1 – 2x

x2 + 1
 = 

1 – 2x + x2

x2 + 1
  = 

(1 – x)2

x2 + 1
  

 (sin – cos)2 = 1 – 2sin.cos (cÖgvwYZ) 

M  wPÎ †_‡K cvB, tan = 
AC

AB
 = 

1

x
  

           ev, tan2 = 
1

x2   cot2 = x2 

 GLv‡b, x2 + 
1

x2 = 2  

 ev, cot2 + tan2  = 2  ev, 
1

tan2
 + tan2 = 2  

 ev, 
1 + tan4

tan2
 = 2  ev, tan4 + 1 = 2tan2  

 ev, tan4 – 2tan2 + 1 = 0  ev, (tan2)2 – 2.tan2.1 + 12 = 0  

 ev, (tan2 – 1)2 = 0  ev, tan2 – 1 = 0  

 ev, tan2 = 1  

 ev, tan = 1 [  m~²‡KvY, ZvB tan Gi gvb abvÍK wb‡q] 

 ev, tan = tan45  

Aa¨vq-8: wÎ‡KvYwgwZ 

x2 + 1 
B C 

A 

1 

  
  

x2 + 1 
B C 

A 

1 

    

A 

B 
 

1 

 
C 

x2 + 1 

cix¶v_©x eÜyiv, G Aa¨v‡q †evW© cix¶v, K¨v‡WU K‡jR, kxl©¯’vbxq ¯‹zjmg~‡ni wbe©vPwb cix¶v Ges evQvBK…Z G·K¬zwmf g‡Wj 

†U‡÷i cÖkœ̧ ‡jvi c~Y©v½ mgvavb †`Iqv n‡q‡Q| G¸‡jv Abykxjb Ki‡j †Zvgiv G Aa¨vq †_‡K †h‡Kv‡bv m„Rbkxj cÖ‡kœi mgvavb 

mn‡RB Ki‡Z cvi‡e| 
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   = 45 (Ans.) 

cÖkœ3  

 

A 

B 

C 

D 

O 

1 
 

3 

 
D‡j­wLZ wP‡Îi Av‡jv‡K wb‡æi cÖ‡kœi DËi `vI: [Xv. †ev. 15] 

K. wP‡Î O e„‡Ëi †K›`ª n‡j AC wbY©q Ki| 2 

L. cÖgvY Ki †h, tanA + tanB + tanC + tanD = 0. 4 

M. sec + cos = x n‡j x-Gi gvb wbY©q Ki I mgxKiYwUi mgvavb Ki| 4 

3 bs cÖ‡kœi mgvavb 

K   wP‡Î B †KvYwU Aa©e„Ë¯’ †KvY| 

Avgiv Rvwb, Aa©e„Ë ’̄ †KvY 1 mg‡KvY|  B = 90 

 Avevi, ABC-G B = 90 

  ABC mg‡KvYx wÎfzR| 

  cx_v‡Mviv‡mi Dccv`¨ Abymv‡i, AC2 = AB2 + BC2 

  ev, AC2 = ( )3 2 + 12 

  ev, AC2 = 3 + 1 

  ev, AC2 = 4 

   AC = 2 GKK (Ans.) 

L   O †K›`ª wewkó ABCD e„‡Ë ABCD PZzf©yRwU Aš—wj©wLZ| 

  A + C = 180 [e„‡Ë Aš—wj©wLZ PZyfz©‡Ri wecixZ 

 †KvYØ‡qi mgwó 180] 

 Ges B + D = 180 

 GLb, evgc¶ = tanA + tanB + tanC + tanD 

 = tanA + tan(180 − D) + tan (180 − A) + tanD 

 = tanA + tan(2  90 − D) + tan (2  90 − A) + tanD 

 = tanA − tanD − tanA + tanD   [ 2q PZz_©fv‡M tan FYvÍK] 

 = 0 = Wvbc¶ 

  tanA + tanB + tanC + tanD = 0 (cÖgvwYZ) 

M  †`Iqv Av‡Q, sec  + cos  = x ... ... ... ... (i) 

 GLv‡b, sec = 
AC

BC
 = 

2

1
 = 2 [ AC = 2 Ges BC = 1] 

 Avevi, cos = 
BC

AC
 = 

1

2
 

 sec Ges cos Gi gvb (i) bs G ewm‡q cvB, 

 2 + 
1

2
 = x ev, 

4 + 1

2
 = x   x = 

5

2
  

  wb‡Y©q x Gi gvb 
5

2
 

 GLb, (i) bs †_‡K, sec + cos = 
5

2
 

 ev, 
1

cos 
 + cos  = 

5

2
 

 ev, 
1 + cos2 

cos 
 = 

5

2
 

 ev, 2cos2  + 2 = 5cos   

 ev, 2cos2  − 5cos + 2 = 0  

 ev, 2cos2  − 4cos − cos  + 2 = 0 

 ev, 2cos  (cos  − 2) − 1 (cos  − 2) = 0 

   (2cos  − 1) (cos  − 2) = 0 

 nq, 2cos  − 1 = 0    A_ev, cos  − 2 = 0  

 ev, 2cos  = 1                   cos  = 2 

 ev, cos  = 
1

2
 

 ev, cos  = cos 


3
 

   = 


3
 

wKš‘, cos   2 KviY, cos  Gi gvb 1 A‡c¶v  e„nËi n‡Z cv‡i bv| 

  wb‡Y©q mgvavb,  = 


3
 (Ans.) 

cÖkœ4  gymv Beªvwng †`Lj †h, 540 wK‡jvwgUvi `~‡i GKwU we›`y‡Z 

†Kv‡bv cvnvo 7 †KvY Drcbœ K‡i Ges wZwb GKwU mgxKiY wjL‡jb:  

x = tan + sec. [iv. †ev. 17] 

K. cvnvowUi D”PZv wbY©q Ki|  2 

L. mgxKiYwU n‡Z cÖgvY Ki †h, sin = 
x2 – 1

x2 + 1
. 4 

M. x = 1 n‡j  Gi gvb wbY©q Ki, †hLv‡b 0   < 90. 4 

4 bs cÖ‡kœi mgvavb 

K   cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-9 `ªóe¨| c„ôv-142 

L  †`Iqv Av‡Q, tan + sec = x 

ev, x
cos

1

cos

sin
=


+




  ev, x

cos

sin1
=



+
 

ev, 
2

2

2

x
cos

)sin1(
=



+
   [Dfq c¶‡K eM© K‡i] 

ev, 
2

2

2

x
sin1

)sin1(
=

−

+
    [ cos2 = 1 − sin2] 

ev, 
( )( )
( )( )

2x
sin1sin1

sin1sin1
=

−+

++
ev, 

2x
sin1

sin1
=

−

+
 

ev, 
1 + sin + 1 – sin

1 + sin – 1 + sin
 = 

x2 + 1

x2 – 1
  [†hvRb-we‡qvRb K‡i] 

ev, 
2

2sin
 = 

x2 + 1

x2 – 1
  

 sin = 
1x

1x

2

2

+

−
 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, x = 1 

 ÔLÕ †_‡K cvB, sin = 
x2 − 1

x2 + 1
 

 ev, sin = 
(1)2 − 1

(1)2 + 1
    [x Gi gvb ewm‡q] 

 ev, sin = 
0

2
  ev, sin = 0 

 ev, sin = sin0 [ sin0 = 0] 

   = 0 (Ans.) 

cÖkœ5  

  [iv. †ev. 16] 

K. sec- Gi gvb wbY©q Ki| 2 

L. x = 1, y = 3 n‡j, cÖgvY 

Ki †h, 

 sin3 = 3sin − 4sin3. 4 

M. x2 + y2 + x = 3y n‡j, 

 Gi gvb wbY©q Ki|  4 

5 bs cÖ‡kœi mgvavb 

K  wPÎ †_‡K cvB, 

OM = x Ges PM = y [ P we› ỳi ¯’vbv¼ (x, y)]  

OPM G OMP = 90 

cx_v‡Mviv‡mi Dccv`¨ Abymv‡i, 

OP2 = OM2 + PM2
  

ev, OP2 = x2 + y2 

 OP = x2 + y2
  

 sec = 
OP

OM
 = 

x2 + y2

x
 (Ans.) 

L   ÔKÕ †_‡K cvB, sec = 
x2 + y2

x
  

 ev, sec = 
12 + ( )3 2

1
 [ x = 1, y = 3]  

O 

Z 

P(x, y) 

M 
X  

Z 

X M 
O 

 

P(x,y) 
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D
œ

P
Zi

 M
w

YZ
 

 

 ev, sec = 4  ev, sec = 2  

 ev, sec = sec60 [ sec60 = 2] 

   = 60  

 evgc¶ = sin3 = sin (3  60) = sin 180 

  = sin (2  90 + 0) = – sin 0 = 0  

 Wvbc¶ = 3 sin  − 4 sin3 = 3 sin 60 − 4 sin360 

  = 3. 
3

2
 − 4.( )3 

2

3

 = 
3 3

2
 − 4.

3 3

8
 

  = 
3 3

2
 − 

3 3

2
 = 0 

  sin3 = 3sin − 4 sin3 (cÖgvwYZ) 

M   ÔKÕ †_‡K cvB, OM = x, PM = y Ges OP = x2 + y2
  

 Avgiv Rvwb, cosec = 
AwZfzR

j¤^
 = 

OP

PM
 = 

x2 + y2

y
  

 cot = 
f‚wg

j¤^
 = 

OM

PM
 = 

x

y
 

 †`Iqv Av‡Q, x2 + y2 + x = 3y  

 ev, 
x2 + y2 + x

y
 = 

3y

y
 [y Øviv fvM K‡i] 

 ev, 
x2 + y2

y
 + 

x

y
 = 3  

 ev, cosec + cot = 3 

 ev, 
1

sin
 + 

cos

sin
 = 3  

 ev, 
1 + cos

sin
 = 3  

 ev, (1 + cos)2 = ( 3sin)2
 [eM© K‡i] 

 ev, 1 + 2cos + cos2 = 3 sin2  

 ev, 1 + 2cos + cos2 − 3(1 − cos2) = 0  

 ev, 1 + 2cos + cos2 − 3 + 3cos2 = 0  

 ev, 4cos2 + 2cos − 2 = 0  

 ev, 2cos2 + cos − 1 = 0  

 ev, 2cos2 + 2cos − cos − 1 = 0  

 ev, 2cos(cos + 1) − 1(cos + 1) = 0  

 ev, (cos + 1)(2cos − 1) = 0  

 nq, cos + 1 = 0  A_ev, 

   2cos  – 1 = 0  

 ev, cos  = −1 ev, cos  = 
1

2
  

 ev, cos  = cos 180  ev, cos  = cos60   = 60 

   = 180, hv MÖnY‡hvM¨ bq, KviY  m~²‡KvY| 

  wb‡Y©q gvb :  = 60 

cÖkœ6   

  

 A 

 
C B 

1 

 

x2 + 1  [iv. †ev. 15] 

K. sin( + ) Gi gvb wbY©q Ki| 2 

L. DÏxc‡Ki Av‡jv‡K †`LvI †h, (sin + cos)2 = 1 + 2 sin.cos 4 

M. x + x2 + 1 = 3 n‡j,  Gi gvb wbY©q Ki| 4 

6 bs cÖ‡kœi mgvavb 

K   cÖ`Ë Z_¨vbymv‡i, ABC-G A = 90, B =  Ges C =  

  A + B + C = 180 

 ev, 90 +  +  = 180 

 ev,  +  = 180 − 90 

   +  = 90 

  sin( + ) = sin90 = 1  (Ans.) 

L   cÖ`Ë Z_¨vbymv‡i, AB = ( x2 + 1)2 − 12  = x 

  sin = 
x

x2 + 1
  Ges cos = 

1

x2 + 1
  

  evgc¶ = (sin + cos)2 = ( )
x

x2 + 1
 + 

1

x2 + 1

2

  

   = ( )
x + 1

x2 + 1

2

  = 
(x + 1)2

x2 + 1
  

 Wvbc¶ = 1 + 2sin.cos = 1 + 2.
x

x2 + 1
 .

1

x2 + 1
  

  = 1 + 
2x

x2 + 1
  = 

x2 + 1 + 2x

x2 + 1
  = 

(x + 1)2

x2 + 1
   

  (sin + cos)2 = 1 + 2sin.cos  (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, x + x2 + 1 = 3  

 ev, 
x

x2 + 1
 + 1 = 

3

x2 + 1
 [Dfq c¶‡K x2 + 1  Øviv fvM K‡i] 

 ev, sin + 1 = 3 cos   [ÔLÕ n‡Z cvB] 

 ev, sin(90 − ) + 1 = 3 cos(90 − ) [ÔKÕ n‡Z cvB] 

 ev, cos + 1 = 3 sin 

 ev, cos2 + 2cos + 1 = ( 3 sin)2 
[Dfqc¶‡K eM© K‡i cvB] 

 ev, cos2 + 2cos + cos2 + sin2 = 3sin2 

 ev, 2cos2 + 2cos = 2sin2 

 ev, cos2 + cos = sin2 [2 Øviv fvM K‡i] 

 ev, cos2 + cos = 1 − cos2   

 ev, 2cos2 + cos − 1 = 0 

 ev, 2cos2 + 2cos − cos − 1 = 0 

 ev, 2cos (cos + 1) − 1(cos + 1) = 0 

  (cos + 1) (2cos − 1) = 0 

 nq, cos = −1 A_ev, 2cos = 1 

 ev, cos = cos180 ev, cos = 
1

2
  

   = 180 ev, cos = cos60 

     = 60   

  = 180 MÖnY‡hvM¨ bq| KviY  m~²‡KvY| 

   = 60  (Ans.)  

cÖkœ7  GKwU Mvwo XvKv †_‡K Lyjbvq hvIqvi mgq Mvwoi PvKv cÖwZ 

wgwb‡U 720 evi Ny‡i| PvKvi e¨vmva© 0.25 wgUvi| [w`. †ev. 17] 

K. PvKvi cwiwa wbY©q Ki| 2 

L. MvwowUi MwZ‡eM wbY©q Ki| 4 

M. XvKv †_‡K Lyjbvi `~iZ¡ c„w_exi †K‡›`ª 2 †KvY Drcbœ Ki‡j XvKv 

†_‡K Lyjbvq †cuŠQv‡Z MvwowUi KZ mgq jvM‡e? [c„w_exi e¨vmva© 

6440 wK.wg.] 4 

7 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, PvKvi e¨vmva©, r = 0.25 wgUvi 

  PvKvi cwiwa = 2r GKK = 2  3.1416  0.25 wgUvi 

  = 1.5708 wgUvi (cÖvq) (Ans.) 

L   ÔKÕ †_‡K cvB, PvKvi cwiwa = 1.5708 wgUvi (cÖvq) 

 Avgiv Rvwb, PvKv GKevi Ny‡i Zvi cwiwai mgvb ~̀iZ¡ AwZµg K‡i| 

  MvwowU cÖwZ wgwb‡U Ny‡i AwZµg K‡i = 720  1.5708 wgUvi 

   = 1130.976 wgUvi 

  MvwowUi MwZ‡eM = 1130.976 wgUvi/wgwbU 

   = 
1130.976  60

1000
 wK.wg./N›Uv 

   = 67.86 wK.wg./N›Uv (Ans.) 

M  †`Iqv Av‡Q, e¨vmva©, R = 6440 wK.wg. 

  c„w_exi †K‡›`ª Drcbœ †KvY,  = 2 = 2  


180

c

 = 0.034907c 

  XvKv I Lyjbvi ga¨eZ©x `~iZ¡ = Pv‡ci ˆ`N©¨ = r 

  = 6440  0.034907 

  = 224.801 wK.wg. 
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 ÔLÕ †_‡K cvB, Mvoxi MwZ‡eM = 67.86 wK.wg./N›Uv 

   XvKv †_‡K Lyjbvq †cuŠQv‡Z mgq jvM‡e  

  = (224.801  67.86) N›Uv 

  = 3.31 N›Uv (cÖvq) (Ans.) 

cÖkœ8   

 

 

 

 

 

wP‡Î O e„ËwUi †K›`ª Ges OM = Pvc MN [w`. †ev. 16] 

K.  †K wWwMÖ‡Z cÖKvk Ki|  2 

L. cÖgvY Ki †h,  GKwU aª“e †KvY| 4 

M.  Gi †Kvb gv‡bi Rb¨ 
PN

ON
 + 

OP

ON
 = 2 n‡e, †hLv‡b 0 <  < 2π Zv 

wbY©q Ki|  4 

8 bs cÖ‡kœi mgvavb 

K   cÖ`Ë wP‡Î  GKwU †iwWqvb †KvY 

 Avgiv Rvwb, c = 180 

  1c = ( )
180


 

  c = ( )180 


 (Ans.) 

L   we‡kl wbe©Pb: †`Iqv Av‡Q,  

 OM = Pvc MN| myZivs O †K›`ªwewkó 

AMN e„‡Ë MON GKwU †iwWqvb †KvY| 

cÖgvY Ki‡Z n‡e †h MON A_©vr  

GKwU aª“e †KvY|  

 A¼b: OM †iLvs‡ki Dci OA j¤^ AuvwK| 

 cÖgvY: OA j¤^ e„‡Ëi cwiwa‡K A we›`y‡Z †Q` K‡i|  

 Zvn‡j Pvc AM= cwiwai GK-PZz_vsk 

= 
1

4
  2r = 

r

2
 

 Ges Pvc MN = OM = e¨vmva© r 

 
MON

AOM
 = 

Pvc MN

Pvc AM
 

 ev, MON =  
Pvc MN

Pvc AM
  AOM = 

r

r

2

  GK mg‡KvY 

[OA e¨vmva© Ges OM Gi Dci j¤^] 

   = 
2


 mg‡KvY| 

 †h‡nZz mg‡KvY I  aª“eK †m‡nZz  GKwU aª“eK †KvY| (cÖgvwYZ) 

M  wP‡Î OPN−G PN ⊥ OP 

  OPN = 1 mg‡KvY 

 GLb OPN mg‡KvYx wÎfz‡R 

 sin = 
PN

ON
 Ges cos = 

OP

ON
 

 †`Iqv Av‡Q,  

 
PN

ON
 + 

OP

ON
 = 2  

 ev,  sin + cos = 2  

 ev, sin – 2 = –cos  

 ev, (sin – 2)2 = (–cos)2  

 ev, sin2 – 2 2 sin + 2 = cos2 

 ev, sin2 – 2 2 sin + 2 = 1 – sin2  

 ev, 2sin2 – 2 2sin + 1 = 0  

 ev, ( 2sin – 1)2 = 0 

ev, 2sin – 1 = 0   

ev, 2sin = 1 

ev, sin = 
1

2
  

sin = sin45  

  = 45 (Ans.) 

cÖkœ9  tan = 
3

4
 Ges cos FYvÍK| [w`. †ev. 15] 

K. sec Gi gvb KZ? 2 

L. (cosec – cot)

1

2 Gi gvb wbY©q Ki| 4 

M. cÖgvY Ki †h, 
sin + cos (–)

sec (–) + tan
 = 

14

5
 4 

9 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan = 
3

4
 Ges cos FYvÍK  

 Avgiv Rvwb, sec = 
1

cos
 = 

1

–
AB

AC

  [†h‡nZz, cos FYvÍK] 

  = –
AC

AB
 = 

–5

4
   

  sec =  
–5

4
 (Ans.)  

L   ÔKÕ n‡Z, sin = 
BC

AC
 = 

–3

5
  

[†h‡nZz, tan abvÍK, ZvB sin I cos Df‡qB FYvÍK n‡e]  

 Avgiv Rvwb,  

 cosec = 
1

sin
 = 

1

–3

5

 = 
–5

3
  

 Avevi, cot = 
1

tan
 = 

1

3

4

 = 
4

3
  

 myZivs (cosec – cot)
1

2   = cosec – cot  

 = 
–5

3
 – 

4

3
  = 

–5 – 4

3
   

 = 
–9

3
 = –3 (Ans.)   

M   ÔKÕ I ÔLÕ n‡Z, cos = –
4

5
 , sec = –

5

4
,  

  sin = –
3

5
 Ges tan = 

3

4
  

 myZivs, 
sin + cos(–)

sec(–) + tan
   

 = 
sin + cos

sec + tan
        [ cos(–) = cos, sec(–) = sec]  

 = 

–
3

5
 – 

4

5

–
5

4
 + 

3

4

  = 

–3 – 4

5

–5 + 3

4

   = 

–7

5

–2

4

  = 
7

5
  

4

2
 = 

14

5
   

   
sin + cos(–)

sec(–) + tan
 = 

14

5
  (cÖgvwYZ)  

cÖkœ10 A = sec + tan Ges B = cos ( )− 
25

6
 [Kz. †ev. 17] 

K. B Gi gvb wbY©q Ki| 2 

L. hw` A = x nq, Z‡e †`LvI †h, sin = 
x2 − 1

x2 + 1
 4 

M.  Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki hLb A = 3 Ges 0 <  < 2 4 

10 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, B = cos ( )− 
25

6
 = cos 

25

6
 [ cos (− ) = cos] 

  = cos ( )4 + 


6
 = cos ( )8 . 



2
 + 



6
 = cos 



6
 

A 

5 D 

M 

N 

O 
 

M 

N 

O 

 

P 

N 

 
O 

N 

M 
P 

B 

C 

A 

3 

4 

32 + 42 = 5 

 
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  B = 
3

2
 (Ans.) 

L  †`Iqv Av‡Q, A = sec + tan 

  cÖkœg‡Z, A = x 

 AZtci m„Rbkxj 4(L) bs mgvavb `ªóe¨| c„ôv-122 

M  †`Iqv Av‡Q, A = sec + tan  

 kZ©g‡Z, A = 3  

 ev, sec + tan = 3  

 ev, sec = 3 – tan  

 ev, sec2 = ( 3 – tan)2
 [eM© K‡i]  

 ev, 1 + tan2 = 3 − 2 3tan + tan2  

 ev, 2 3 tan = 3 + tan2 – 1 – tan2  

 ev, 2 3 tan = 2  

 ev, tan = 
2

2 3
   ev, tan = 

1

3
  

 ev, tan = tan


6
 = tan( ) + 



6
 [ 0 <  < 2]  

 ev, tan = tan


6
 = tan

7

6
  

   = 


6
, 
7

6
 

 wKš‘  = 
7

6
 MÖnY‡hvM¨ bq| KviY  = 

7

6
 Gi Rb¨ cÖ`Ë mgxKiYwU 

wm× nq bv|  

 wb‡Y©q  gvb  = 


6
   

cÖkœ11  

 

 

 

 

 

 [Kz. †ev. 16] 

K. sec-Gi gvb wbY©q Ki|  2 

L. a = 1 Ges b = 2 n‡j, cÖgvY Ki †h, cos3 = 4cos3 – 3cos  4 

M. a + b2 – a2 = 2b n‡j,  Gi gvb wbY©q Ki|  4 

11 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, AB = a, 

  AC = b 

 ABC mg‡KvYx wÎfz‡R 

 AC2 = AB2 + BC2 

 ev, BC2 = AC2 − AB2 

  BC = b2 − a2 

  sec  = 
AC

BC
 = 

b

b2 − a2
 (Ans.) 

L   †`Iqv Av‡Q, a = 1 Ges b = 2  

 ABC-G cos = 
AB

AC
 =  

a

b
 = 

1

2
    [ AB = a, AC = b] 

 ev, cos = cos 


3
     = 



3
  

 evgc¶ = cos 3 = cos 3.


3
 = cos = − 1  

 Wvbc¶ = 4 cos3 − 3 cos = 4.( )
1

2

3

 − 3.
1

2
 

  = 4.
1

8
 − 

3

2
 = 

1

2
 − 

3

2
 = 

1 − 3

2
 = − 1 

  cos3 = 4cos3 − 3cos (cÖgvwYZ)  

M   ÔKÕ †_‡K cvB, BC = b2 − a2
  

 ABC- G sin = 
BC

AC
 

  sin= 
b2 − a2

b
 [ AC = b] 

 Ges cos = 
AB

AC
  = 

a

b
 [ AB = a]  

 †`Iqv Av‡Q, a + b2 – a2 = 2b  

 ev, 
a

b
 + 

b2 – a2

b
 = 

2b

b
  

 ev, cos + sin = 2  

  cos = 2 − sin 

 ev,  cos2 = 2 − 2 2 sin + sin2  

 ev, 1 − sin2 = 2 − 2 2 sin + sin2  

 ev, 2sin2 − 2 2sin + 1 = 0 

 ev, ( 2sin − 1)2 = 0  

 ev, sin = 
1

2
  ev, sin = sin45 

   = 45(Ans.) 

cÖkœ12   

  

 A 

X 
M 

O 

y 

x 

 

r 
P(x,y) 

 [Kz. †ev. 15] 

K. x = y n‡j cÖgvY Ki †h, r = 2x. 2 

L. DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, sce2 – tan2 = 1. 4 

M. 
2y2

x2 + y2
 – 

3x

x2 + y2
 = 0 n‡j  Gi gvb wbY©q Ki| (hLb 0 <  < 



2
). 4 

12 bs cÖ‡kœi mgvavb 

K   POM mg‡KvYx wÎfz‡R, OP2 = OM2 + PM2 

 ev, r2 = x2 + y2 

 ev, r2 = x2 + x2   [ x = y] 

 ev, r2 = 2x2 

  r = 2 x  (cÖgvwYZ) 

L   POM GKwU mg‡KvYx wÎfzR| 

 hvi f‚wg, OM = x; j¤̂, PM = y Ges AwZfyR, OP = r 

 cÖgvY Ki‡Z n‡e †h, sec2 − tan2 = 1 

 wPÎ †_‡K Avgiv cvB, 

 sec = 
AwZfzR

f‚wg
 = 

r

x
  

 tan = 
j¤^

f‚wg
 = 

y

x
  

  sec2 − tan2 = ( )
r

x

2

  − ( )
y

x

2

  

   = 
r2

x2 − 
y2

x2  = 
r2 − y2

x2   

   = 
x2 + y2 − y2

x2    [ÔKÕ n‡Z cvB, r2 = x2 + y2] 

   = 
x2

x2  = 1 

  sec2 − tan2 = 1 (cÖgvwYZ) 

M  wPÎ †_‡K Avgiv cvB, sin = 
j¤^

AwZfyR
 = 

y

r
 = 

y

x2 + y2
   [ÔKÕ n‡Z] 

  cos = 
f‚wg

AwZfzR
 = 

x

r
  = 

x

x2 + y2
   [ÔKÕ n‡Z] 

 †`Iqv Av‡Q, 
2y2

x2 + y2  − 
3x

x2 + y2
  = 0 

 ev, 2( )
y

x2 + y2

2

 − 3
x

x2 + y2
  = 0 

 ev, 2sin2 − 3cos = 0 

 ev, 2(1 − cos2) − 3cos = 0 

 ev, 2 − 2cos2 − 3cos = 0 

Z 

X C 

A 

B  

 

a 

b 

A 

P(x, y) 

y 

M 
X O x 

r 

 

X 
B 

a 

Z 

A 

b 

C 
 

 

O 

r 

 
M 

P 

y 

x 
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 ev, 2cos2 + 3cos − 2 = 0 

ev, 2cos2 + 4cos − cos − 2 = 0 

ev, 2cos(cos + 2) − 1(cos + 2) = 0 

ev, (cos + 2) (2cos − 1) = 0 

 cos + 2 = 0 

ev, cos = −2   [hv MÖnY‡hvM¨ bq, 

 KviY, −1  cos  1] 

 2cos − 1 = 0 

ev, 2cos = 1 

ev, cos = 
1

2
   

ev, cos =  cos 


3
 

  = 


3
 (Ans.) 

cÖkœ13 cot + cosec = m. [P. †ev. 17] 

K. cosec – cot Gi gvb wbY©q Ki|  2 

L. m = 2 n‡j †`LvI †h, 
sin – cos + 1

sin + cos – 1
 = 

1 + sin

cos
. 4 

M. m = 3 n‡j  Gi gvb wbY©q Ki| †hLv‡b 0    2. 4 

13 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, cosec + cot = m 

 Avgiv Rvwb, cosec2 – cot2 = 1 

  ev, (cosec + cot) (cosec – cot) = 1 

  ev, m(cosec – cot) = 1 

   cosec – cot = 
1

m
 (Ans.) 

L   †`Iqv Av‡Q, cot + cosec = m 

 ev, 
cos

sin
 + 

1

sin
 = 2 [ m = 2] 

 ev, 
cos + 1

sin
 = 2    ev, 

(cos + 1)2

sin2
 = 4  [Dfq c¶‡K eM© K‡i] 

 ev, 
(1 + cos)2

1 – cos2
 = 4  ev, 

(1 + cos) (1 + cos)

(1 + cos)(1 – cos)
 = 4 

 ev, 
1 + cos

1 – cos
 = 4 

 ev, 
1 + cos + 1 – cos

1 + cos – 1 + cos
 = 

4 + 1

4 – 1
 [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2cos
 = 

5

3
 

  cos = 
3

5
 

  sin = 1 – cos2 = 1 – ( )
3

5

2

 = 1 – 
9

25
 = 

4

5
 

 evgc¶ = 
sin – cos + 1

sin + cos – 1
 = 

4

5
 – 

3

5
 + 1

4

5
 + 

3

5
 – 1

 = 

4 – 3 + 5

5

4 + 3 – 5

5

 = 
6

5
  

5

2
 = 3 

 Wvbc¶ = 
1 + sin

cos
 = 

1 + 
4

5

3

5

 = 

5 + 4

5

3

5

 = 
9

5
  

5

3
 = 3 

  
sin – cos + 1

sin + cos – 1
 = 

1 + sin

cos
 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, cosec + cot = m 

 ev, cosec + cot = 3 [ m = 3]  

 ev, cosec = 3 – cot 

 ev, cosec2 = 3 – 2 3 cot + cot2 

 ev, 1 + cot2 – 3 + 2 3cot – cot2 = 0 

 ev, 2 3 cot – 2 = 0 

 ev, cot = 
2

2 3
  ev, cot = 

1

3
 

 ev, cot = cot 


3
 = cot ( ) + 



3
 = cot 



3
 = cot 

4

3
 

   = 


3
, 
4

3
 

 wKš‘  = 
4

3
 Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv|  

  wb‡Y©q mgvavb,  = 


3
 

cÖkœ14 

 [P. †ev. 16] 

K. – 700 Gi Ae¯’vb †Kvb PZzf©v‡M 

Av‡Q, wPÎmn wbY©q Ki| 2 

L. ( )
AC

BC

2

 + ( )
AB

BC

2

 = 
5

3
 n‡j  Gi 

gvb wbY©q Ki|  4 

M. DÏxc‡Ki Av‡jv‡K †`LvI †h, 

sin2 = 2sin cos = 
2tan

1 + tan2
 . 4 

14 bs cÖ‡kœi mgvavb 

K   − 700 = − 630 − 70 

  = − 7  90 − 70 

 − 700 †KvYwU FYvÍK †KvY 

nIqvq Nwoi KuvUvi w`‡K 7 

mg‡KvY Nyivi ci GKB w`‡K 

AviI 70 †KvY Nyi‡Z n‡q‡Q| 

 − 700 †KvYwUi Ae¯’vb cÖ_g PZzf©v‡M| (Ans.) 

L   DÏxcK †_‡K cvB, sec = 
AC

BC
 

  tan = 
j¤^

f‚wg
 = 

AB

BC
 

 †`Iqv Av‡Q, 

 ( )
AC

BC

2

 + ( )
AB

BC

2

 = 
5

3
 

 ev, sec2 + tan2 = 
5

3
 

 ev, 1 + tan2 + tan2 = 
5

3
 

 ev, 3 + 6 tan2 = 5 

 ev, 6tan2 = 2 ev, tan2 = 
2

6
 

 ev, tan2 = 
1

3
 ev, tan = 

1

3
 

 tan Gi abvZ¡K wPý wb‡q cvB 

 tan = tan30 [  m~²‡KvY] 

   = 30 (Ans.) 

M  ABC-G 

 B = 90 Ges C =  = 30 [ÔLÕ †_‡K cÖvß] 

  A + B + C = 180 

 ev,  + 90 + 30 = 180 

 ev,  = 180 − (90 + 30) 

   = 60 

  sin2  = sin(2  60) = sin(90 + 30) 

  = cos30 = 
3

2
 

 Avevi, 2sin cos = 2sin60.cos60 = 2.
3

2
 . 

1

2
 = 

3

2
 

  Ges 
2tan

1 + tan2
 = 

2 tan60

1 + tan260
 

   = 
2. 3

1 + ( )3 2
 = 

2 3

1 + 3
 = 

2 3

4
 = 

3

2
 

  sin2 = 2sin.cos = 
2 tan

1 + tan2
 (†`Lv‡bv n‡jv) 

cÖkœ15 hw` cot + cosec = a nq− [P. †ev. 15] 

K. cosec – cot Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, cos = 
a2 – 1

a2 + 1
 4 

M. †`LvI †h, (a2 + 1) cos + (a2 + 1) sin = (a + 1)2 – 2 4 

15 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, cot + cosec = a 

 ev, (cosec + cot) (cosec − cot) = a.(cosec −cot) 

 ev, cosec2 − cot2 = a.(cosec − cot) 

X X 

Y 

Y 

–700 

A 

 

B 
C 

B A 

C 

 

 

B C 

A 

 

 
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 ev, 1 = a(cosec − cot) [ cosec2 – cot2 = 1]  

  cosec − cot = 
1

a
  (Ans.) 

L   †`Iqv Av‡Q, cot + cosec = a 

 Wvbc¶ = 
a2 − 1

a2 + 1
 = 

(cot + cosec)2 − (cosec2 − cot2)

(cot + cosec)2 + (cosec2 − cot2)
   

[ cosec2 − cot2 = 1] 

  = 
cot2 + 2cot.cosec + cosec2 − cosec2 + cot2

cot2 + 2cot.cosec + cosec2 + cosec2 − cot2
  

  = 
2cot2 + 2cot.cosec

2cot.cosec + 2cosec2
  

  = 

2
cos2

sin2
 + 2

cos

sin
.

1

sin

2.
cos

sin
.

1

sin
 + 2.

1

sin2

 

  = 

2cos( )
cos

sin2
 + 

1

sin2

2( )
cos

sin2
 + 

1

sin2

  

  = cos = evgc¶ 

   cos = 
a2 − 1

a2 + 1
  (cÖgvwYZ) 

M  ÔLÕ †_‡K cvB, cos = 
a2 − 1

a2 + 1
  

  sin = 1 − cos2  = 1 − ( )a2 − 1

a2 + 1

2

  

   = 1 − 
a4 − 2a2 + 1

a4 + 2a2 + 1
  = 

a4 + 2a2 + 1 − a4 + 2a2 − 1

a4 + 2a2 + 1
  

   = 
4a2

(a2 + 1)2  = 
2a

a2 + 1
  

 evgc¶ = (a2 + 1)cos + (a2 + 1)sin 

   = (a2 + 1) (cos + sin) 

   = (a2 + 1) ( )a2 − 1

a2 + 1
 + 

2a

a2 + 1
  

   = (a2 + 1) ( )a2 − 1 + 2a

a2 + 1
  

   = a2 − 1 + 2a = a2 + 2a + 1 − 2 = (a + 1)2 − 2 

   = Wvbc¶ 

   (a2 + 1)cos + (a2 + 1)sin = (a + 1)2 − 2  (†`Lv‡bv n‡jv) 

cÖkœ16  (x) = sinx [wm. †ev. 17] 

K. 5 †m.wg. e¨vmva©wewkó e„‡Ëi †h Pvc †K‡› ª̀ 60 †KvY Drcbœ K‡i 

Zvi ˆ`N©¨ wbY©q Ki| 2 

L. hw` a() + b( )

2
 −   = c nq, Zvn‡j cÖgvY Ki †h,  

 aƒ( )

2
 −   − bƒ() =  a2 + b2 − c2. 4 

M. mgvavb Ki: ƒ(x) + ƒ( )

2
 − x  = 2, hLb 0  x  2. 4 

16 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, e¨vmva©, r = 5 †m.wg. 

 †K‡› ª̀ Drcbœ †KvY,  = 60 = 60  
c

180
 = 

c

3
  

 Avgiv Rvwb, Pvc, S = r = 5  


3
  = 

5  3.1416

3
  

  Pv‡ci ˆ`N©¨ = 5.236 †m.wg. (cÖvq) (Ans.) 

L   †`Iqv Av‡Q, (x) = sinx 

 cÖkœg‡Z, aƒ() + bƒ( )

2
 −   = c 

 ev, a sin + b sin ( )

2
 −   = c 

 ev, a sin + b cos = c 

 ev, a2sin2 + b2 cos2 + 2ab sin cos = c2  [eM© K‡i] 

 ev, a2(1 − cos2) + b2 (1 − sin2) + 2ab sin.cos = c2 

 ev, a2 − a2 cos2 + b2 − b2 sin2 + 2ab sin.cos = c2 

 ev, a2 + b2 − c2 = a2 cos2 + b2 sin2 − 2ab sin.cos 

 ev, a2 + b2 − c2 = (a cos)2 + (b sin)2 − 2a cos.b sin 

 ev, a2 + b2 − c2 = (a cos − b sin)2 

 ev, a cos − b sin =  a2 + b2 − c2 

  aƒ( )

2
 −   − b () =  a2 + b2 − c2 (cÖgvwYZ) 

M  †`Iqv Av‡Q, ƒ(x) + ƒ( )

2
 − x  = 2, hLb 0  x  2 

 ev, sinx + sin ( )

2
 − x  = 2 

 ev, sinx + cosx = 2 

 ev, cos2x = ( 2 − sinx)2  [eM© K‡i] 

 ev, cos2x = 2 − 2 2 sinx + sin2x 

 ev, 1 − sin2x = 2 − 2 2 sinx + sin2x 

 ev, 2 sin2x − 2 2 sinx + 1 = 0 

 ev, ( )2 sinx 2 − 2 2 sinx.1 + 12 = 0 

 ev, ( 2 sinx − 1)2 = 0 

 ev, 2 sinx − 1 = 0 

 ev, sinx = 
1

2
  ev, sinx = sin 



4
  = sin ( ) − 



4
  

 ev, sinx = sin 


4
  = sin 

3

4
  

  x = 


4
 , 

3

4
  

 wKš‘, x = 
3

4
  Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 

  wb‡Y©q mgvavb, x = 


4
  (Ans.)  

cÖkœ17 

 

 

 

 

 

 

O †Kw›`ªK e„‡Ë ABCD GKwU Aš—wj©wLZ PZzf©yR [wm. †ev. 16] 

K.  Gi e„Ëxq gvb wbY©q Ki|  2 

L. ABC Gi †¶‡Î †`LvI †h, 

 cos(B + C) = cosB cosC – sinB sinC. 4 

M. ABCD hw` GKwU e„ËvKvi PvKv nq Ges PvKvwU cÖwZ †m‡KÛ 10 evi 

AvewZ©Z nq, Zvn‡j PvKvwUi MwZ‡eM NÈvq KZ n‡e? 4 

17 bs cÖ‡kœi mgvavb 

K   DÏxc‡Ki wPÎ †_‡K cvB, tan ACB = 
AB

BC
 

  ev, tan = 
3

1
 ev, tan = 3 

  ev, tan = tan 60   = 60 

 Avgiv Rvwb, 1 = 


180
 †iwWqvb 

  60 = 
  60

180
 = 



3
 †iwWqvb (Ans.) 

L   DÏxcK Gi wPÎ †_‡K cvB, 

 ABC-Gi, B = GK mg‡KvY = 90 

 Ges C = 60 [ÔKÕ †_‡K cÖvß] 

 evgc¶ = cos(B + C) = cos(90 + 60) = − sin60 = − 
3

2
 

 Wvbc¶ = cosB cosC − sinB sinC 

  = cos90.cos60 − sin90.sin60 

 
A 

B 

C 

D 

O 

3  1 

 
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  = 0.cos60 − 1.
3

2
 = − 

3

2
 

  cos (B + C) = cosB cosC − sinB sinC. (†`Lv‡bv n‡jv) 

M  DÏxcK †_‡K cvB, AB = 3 GKK Ges BC = 1 GKK 

  AC = AB2 + BC2 = ( )3 2 + (1)2 = 3 + 1 = 4 = 2 

 myZivs e„ËvKvi PvKvi e¨vm = AC = 2 GKK 

           Ó        Ó   e¨vmva©, r = 
2

2
 GKK = 1 GKK 

  e„ËvKvi PvKvwUi cwiwa = 2r GKK = 2  3.1416  1 

  = 6.2832 GKK 

 Avgiv Rvwb, 

 e„ËvKvi PvKv 1 evi Ny‡i Zvi cwiwai mgvb `~iZ¡ AwZµg K‡i| 

  PvKvwU 1 †m‡K‡Û AwZµg K‡i 10  6.2832 GKK `~iZ¡ 

  PvKvwU 1 N›Uv ev 3600 †m‡K‡Û AwZµg K‡i (10  6.2832  3600)  Ó
 

  = 226195.2  Ó
 

 myZivs PvKvwUi MwZ‡eM N›Uvq 226195.2 GKK| (Ans.) 

cÖkœ18  

  

 

5 

A 

 

C B 12 



2
 –  

 [wm. †ev. 15] 

K. 2.0071c †K wWMÖx‡Z cÖKvk Ki| 2 

L. mKj Abycv‡Zi gvb‡K abvÍK we‡ePbvq wb‡q DÏxc‡Ki wfwË‡Z 

sin(–) + cos(–)

sec(–) + tan
 Gi gvb wbY©q Ki| 4 

M. wbR¯^ wPÎ e¨envi K‡i Gi A wPwýZ †Kv‡Yi wÎ‡KvYwgwZK 

AbycvZmg~n wbY©q Ki| 4 

18 bs cÖ‡kœi mgvavb 

K   2.0071c 

 = 2.0071  
180


 [ ]ˆKbbv 1c = 

180


 

 = 114.998  = 115  (cÖvq) 

L   wPÎ n‡Z,  

sin = 
AB

AC
 = 

5

13
    

cos = 
BC

AC
 = 

12

13
    

sec = 
1

cos
 = 

1

12

13

 = 
13

12
    

tan = 
AB

BC
 = 

5

12
   

GLb, 
sin(−) + cos(−)

sec(−) + tan
 = 

−sin + cos

sec + tan
 = 

−
5

13
 + 

12

13

13

12
 + 

5

12

 = 

7

13

18

12

   

= 
7

13
  

12

18
  = 

14

39
  (Ans.)  

M  ABC Gi †¶‡Î Avgiv cvB, 

 sin( )

2
 −   = 

x

r
 = cos 

 cos( )

2
 −   = 

y

r
 = sin 

 tan( )

2
 −   = 

x

y
 = cot 

 
 
 
 

 

 

 GKBfv‡e, cosec ( )

2
 −    = sec, sec( )

2
 −   = cosec 

 Ges cot( )

2
 −   = tan (Ans.) 

cÖkœ19  7sin2 + 3cos2 = P.  [h. †ev. 17] 

K.  = 


4
 n‡j, P Gi gvb wbY©q Ki|  2 

L. P = 4 n‡j, cÖgvY Ki †h, cot =  3.  4 

M. P = 6 Ges 0 <  < 2 n‡j,  Gi m¤¢ve¨ gvb wbY©q Ki|  4 

19 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P = 7sin2 + 3cos2 

  = 7( )sin


4

2

+ 3( )cos


4

2

   [ ]  = 


4
  

  = 7( )
1

2

2

+ 3( )
1

2

2

 = 
7

2
 + 

3

2
 = 

7 + 3

2
  

 ¯ P = 5 (Ans.)  

L   cÖkœg‡Z, P = 4 

  ev, 7sin2 + 3cos2 = 4  

  ev, 7sin2 + 3(1 – sin2) = 4  

  ev, 7sin2 + 3 – 3sin2 = 4 

  ev, 4sin2 = 1  

   sin2 = 
1

4
  

 Avevi, cos2 = 1 – sin2 = 1 – 
1

4
 = 

3

4
 

 ¯ cot2  = 
cos2

sin2
 = 

3

4

1

4

 = 
3

4
  

4

1
 = 3  

 ¯ cot =  3 (cÖgvwYZ) 

M  cÖkœg‡Z, P = 6 

  ev, 7sin2 + 3cos2 = 6  

  ev, 7sin2 + 3(1 – sin2) = 6  

  ev, 7sin2 + 3 – 3sin2 = 6 

  ev, 4sin2 = 3 ev, sin2 = 
3

4
  

  ¯ sin =  
3

2
  

 Ô+Õ wb‡q, sin = 
3

2
 = sin



3
 = sin( ) – 



3
  

 ¯  = 


3
, 
2

3
  

 Ô−Õ wb‡q, sin = –
3

2
 = sin( ) + 



3
 = sin( )2 − 



3
  

 ¯  = 
4

3
, 
5

3
  

 ¯ wbw ©̀ó mxgvi g‡a¨  Gi gvbmg~n: 


3
, 

2

3
, 
4

3
, 
5

3
 (Ans.) 

cÖkœ20 P = a cos Ges Q = bsin. [h. †ev. 16] 

K. 
P2

a2 + 
Q2

b2  Gi gvb wbY©q Ki| 2 

L. P − Q = c n‡j, cÖgvY Ki †h, asin + bcos =  a2 + b2 − c2. 4 

M. a2 = 3, b2 = 7 Ges Q2 + P2 = 4 n‡j, cÖgvY Ki †h, tan =  
1

3
 4 

20 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P = a cos 

  Q = b sin 

 cÖ`Ë ivwk = 
P2

a2 + 
Q2

b2  = 
(a cos)2

a2  + 
(b sin)2

b2  

  = 
a2cos2

a2  + 
b2sin2

b2  = 
a2b2cos2 + a2b2sin2

a2b2  

  = cos2 + sin2 = 1 (Ans.) 

x 

A 

C 

r 

B x y 

 
y 

y 

x 



2
 −  

A 

B C 

5 

12 

52 + 122 = 13 

 
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L   †`Iqv Av‡Q, P − Q = c 

 ev, a cos − b sin = c 

 ev, (a cos − b sin)2 = c2   [eM© K‡i] 

 ev, a2cos2 − 2.a cos.b sin + b2sin2 = c2 

 ev, a2(1 − sin2) − 2ab cossin + b2(1 − cos2) = c2 

 ev, a2 − a2sin2 − 2ab cossin + b2 − b2cos2 = c2
 

 ev, a2 + b2 − c2 = a2sin2 + 2.a sin.b cos + b2cos2 

 ev, a2 + b2 − c2 = (a sin + b cos)2 

 ev, (a sin + b cos)2 = a2 + b2 − c2 

  a sin + b cos =  a2 + b2 − c2 (cÖgvwYZ) 

M  †`Iqv Av‡Q, a2 = 3 

  b2 = 7 

 Ges Q2 + P2 = 4 

 GLb, Q2 + P2 = 4 

 ev, b2sin2 + a2cos2 = 4   [†`Iqv Av‡Q] 

 ev, 7sin2 + 3cos2 = 4     [a2
 I b2

 Gi gvb ewm‡q] 

 ev, 7(1 − cos2) + 3cos2 = 4 ev, 7 − 7cos2 + 3cos2 = 4 

 ev, 4cos2 = 3 ev, cos2 = 
3

4
 ev, 

1

sec2
 = 

3

4
 ev, sec2 = 

4

3
 

 ev, 1 + tan2 = 
4

3
 ev, tan2 = 

4

3
 − 1 ev, tan2 = 

4 − 3

3
 

 ev, tan2 = 
1

3
 

  tan =  
1

3
 (cÖgvwYZ) 

cÖkœ21 

 A 

B 

C 

1 

D 

3 

 

 Ges P = 
cotB + cosecB – 1

cotB – cosecB + 1
; Q = 

1 + sinD

cosD
 [h. †ev. 15] 

K. ABCD e„ËwUi e¨vmva© wbY©q Ki| 2 

L. cÖgvY Ki †h, cos(B – D) = cosB cosD + sinB sinD. 4 

M. †`LvI †h, P = Q| 4 

21 bs cÖ‡kœi mgvavb 

K   ABCD e„ËwU‡Z BAD GK mg‡KvY 

  BAD Aa©e„Ë¯’ †KvY 

 myZivs, BD e„ËwUi e¨vm 

 ABD-G 

  BD2 = AB2 + AD2 

 ev, BD2 = 12 + 32 

 ev, BD = 1 + 3   

  BD = 2 

  e¨vmva©, r = 
BD

2
 = 

2

2
 = 1  (Ans.) 

L   ABD-G, cosB = 
AB

BD
  = 

1

2
  

  cosD = 
AD

BD
  = 

3

2
  

  sinB = 
AD

BD
  = 

3

2
  

  sinD = 
AB

BD
  = 

1

2
  

 Avevi, cosB = 
1

2
  = cos



3
  

  B = 


3
  

  cosD = 
3

2
  = cos 



6
  

  D = 


6
  

 evgc¶ = cos(B − D) = cos ( )

3
 − 



6
  = cos



6
  = 

3

2
  

 Wvbc¶ = cosB.cosD + sinB.sinD 

   = 
1

2
 .

3

2
  + 

3

2
 .

1

2
    [gvb ewm‡q cvB] 

   = 
3

4
 + 

3

4
  = 

3 + 3 

4
 = 

2 3 

4
 = 

3

2
  

  cos(B − D) = cosB.cosD + sinB sinD  (cÖgvwYZ)  

M  ÔLÕ †_‡K cÖvß, B = 


3
 , D = 



6
  

 evgc¶ = P = 
cotB + cosecB − 1

cotB − cosecB + 1
 = 

cot


3
 + cosec



3
 − 1

cot


3
 − cosec



3
  + 1

  

   = 

1

3
 + 

2

3
 − 1

1

3
 − 

2

3
 + 1

 = 

1 + 2 − 3 

3 

1 − 2 + 3 

3 

  = 
3 − 3 

− 1 + 3 
  

   = 
3 ( 3  − 1)

3  − 1
  = 3  

 Wvbc¶ = Q = 
1 + sinD

cosD
 = 

1 + sin 


6
 

cos 


6
 

 = 

1 + 
1

2
 

3

2
 

  = 
3

2
  

2

3
  = 3  

  P = Q  (†`Lv‡bv n‡jv) 

cÖkœ22 A = x cos Ges B = y sin, †hLv‡b 0 <  < 2. [e. †ev. 17] 

K. 
A2

x2  + 
B2

y2 Gi gvb wbY©q Ki| 2 

L. A + B = z n‡j, cÖgvY Ki †h,  

 xsin − ycos =  x2 + y2 − z2. 4 

M. x2 = 3, y2 = 7 Ges A2 + B2 = 4 n‡j,  Gi gvb wbY©q Ki| 4 

22 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, A = x cos Ges B = y sin 

 cÖ`Ë ivwk = 
A2

x2  + 
B2

y2 = 
(x cos)2

x2  + 
(y sin)2

y2  

  = 
x2 cos2

x2  + 
y2 sin2

y2  = cos2 + sin2 = 1 (Ans.) 

L   †`Iqv Av‡Q, A + B = z 

 ev, x cos + y sin = z 

 ev, (x cos + y sin)2 = z2 [eM© K‡i] 

 ev, x2 cos2 + y2sin2 + 2xy sin.cos = z2 

 ev, x2(1 − sin2) + y2(1 − cos2) + 2xy sin cos = z2 

 ev, x2 − x2 sin2 + y2 − y2cos2 + 2xy sin cos = z2 

 ev, x2 + y2 − z2 = x2sin2 + y2cos2 − 2xy sin cos 

 ev, x2 sin2 + y2cos2 − 2xy sin cos = x2 + y2 − z2 

 ev, (x sin − y cos)2 = x2 + y2 − z2 

  x sin − y cos =  x2 + y2 − z2 (cÖgvwYZ) 

M  †`Iqv Av‡Q, A = x cos Ges B = y sin 

 GLv‡b, A2 + B2 = 4 

 ev, (x cos)2 + (y sin)2 = 4 

 ev, x2cos2 + y2sin2 = 4 

 GLb, x2 = 3, y2 = 7 n‡j, Avgiv cvB, 3 cos2 + 7 sin2 = 4 

 ev, 3(1 − sin2) + 7 sin2 = 4 

 ev, 3 − 3 sin2 + 7 sin2 = 4 

 ev, 3 + 4 sin2 = 4   ev, 4 sin2 = 4 − 3 

 ev, 4 sin2 = 1       ev, sin2 = 
1

4
 

A 

B D 
2 

C 

1 
3 
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  sin =  
1

2
 [eM©g~j K‡i] 

 Ô+Õ wb‡q, sin = 
1

2
 Ô−Õ wb‡q, sin = − 

1

2
  

 ev, sin = sin 


6
 = sin ( ) − 



6
 ev, sin = − sin 



6
 

   = 


6
 , 

5

6
 ev, sin = sin( ) + 



6
= sin( )2 − 



6
 

   ev, sin = sin 
7

6
 = sin

11

6
 

     = 
7

6
 , 

11

6
 

   = 


6
 , 

5

6
 , 

7

6
 , 

11

6
 (Ans.)  

cÖkœ23 g‡b Ki, P = 
sin − cos + 1

sin + cos − 1
 Ges Q = sec + tan [e. †ev. 16] 

K. tan10x = cot5x n‡j, x Gi gvb wbY©q Ki| 2 

L. †`LvI †h, P = Q 4 

M. hw` Q = 3 Ges 0 <  < 2 nq, Z‡e  Gi gvb wbY©q Ki| 4 

23 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan10x = cot5x  

  ev, tan10x = tan(90 – 5x)  

  ev, 10x = 90 – 5x  

  ev, 10x + 5x = 90  

  ev, 15x = 90  

   x = 6 (Ans.) 

L   †`Iqv Av‡Q, P = 
sin – cos + 1

sin + cos – 1
  

  = 

cos( )
sin

cos
 – 

cos

cos
 + 

1

cos

cos ( )
sin

cos
 + 

cos

cos
 – 

1

cos

   

  = 
tan – 1 + sec

tan + 1 – sec
  

  = 
tan + sec – (sec2 – tan2)

1 – sec + tan
  

  = 
sec + tan – (sec + tan)(sec – tan)

1 – sec + tan
  

  = 
(sec + tan) (1 − sec + tan)

1 − sec + tan
 

  = sec + tan  

  = Q [†`Iqv Av‡Q, Q = sec + tan]  

  P = Q (†`Lv‡bv n‡jv)  

M  †`Iqv Av‡Q, Q = sec + tan  

 kZ©g‡Z, Q = 3  

  sec + tan = 3  

 ev, sec = 3 – tan  

 ev, sec2 = ( 3 – tan)2
 [eM© K‡i]  

 ev, 1 + tan2 = 3 − 2 3tan + tan2  

 ev, 2 3 tan = 3 + tan2 – 1 – tan2  

 ev, 2 3 tan = 2    ev, tan = 
2

2 3
  

 ev, tan = 
1

3
  

 ev, tan = tan


6
, tan( ) + 



6
 [ 0 <  < 2]  

 ev, tan = tan


6
, tan

7

6
  

   = 


6
, 
7

6
 

 wKš‘  = 
7

6
 MÖnY‡hvM  ̈bq| KviY  = 

7

6
 Gi cÖ`Ë mgxKiYwU wm× nq bv|  

 wb‡Y©q  gvb  = 


6
   

cÖkœ24 A = 1 – sin, B = sec – tan Ges C = 1 + sin. [e. †ev. 15] 

K. †`LvI †h, B = A sec. 2 

L. B = ( 3)–1 n‡j,  Gi gvb wbY©q Ki, †hLv‡b  m~¶¥‡KvY| 4 

M. cÖgvY Ki †h, AC–1 = B2. 4 

24 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, A = 1 − sin 

 B = sec – tan = 
1

cos
 – 

sin

cos
 = 

1 – sin

cos
  

 = (1 – sin).
1

cos
  = A.sec [ A = 1 – sin]  

  B = A.sec   (†`Lv‡bv n‡jv) 

L   †`Iqv Av‡Q, A = 1 − sin, B = ( )3
–1

 

 ev, sec – tan = 
1

3
  [ B = sec – tan]  

 ev, 
1

cos
 – 

sin

cos
 = 

1

3
  

 ev, 
1 – sin

cos
 = 

1

3
 

 ev, 3 (1 – sin) = cos   

 ev, 3(1 – 2sin + sin2) = cos2 [eM© K‡i]  

 ev, 3 − 6sin + 3sin2 = 1 − sin2 

 ev, 4sin2 − 6sin + 2 = 0 

 ev, 2sin2 – 3sin + 1 = 0  

 ev, 2sin2 – 2sin – sin + 1 = 0  

 ev, 2sin(sin – 1) – 1(sin – 1) = 0   

 ev, (sin – 1) (2sin – 1) = 0  

nq, sin = 1 = sin 


2
  

  = 


2
 [GwU MÖnY‡hvM¨ bq| 

KviY  m~²‡KvY] 

A_ev, 2sin – 1 = 0  

   ev,  sin = 
1

2
 = sin 



3
  

        = 


3
  

  wb‡Y©q mgvavb,  = 


3
 (Ans.) 

M   evgc¶ = AC–1 = 
A

C
  

 = 
1 – sin

1 + sin
  [ A = 1 – sin Ges 1 + sin]  

 = 
(1 – sin)(1 – sin)

(1 + sin)(1 – sin)
  = 

(1 − sin)2

1 − sin2
  

 = 
(1 – sin)2

cos2
 = ( )

1 – sin

cos

2

 

 = ( )
1

cos
 – 

sin

cos

2

  = (sec – tan)2  

 = B2 [ B = sec – tan]  

 = Wvbc¶ 

  AC–1 = B2 (cÖgvwYZ)  

cÖkœ25 cotA = 
p

q
  Ges tan2 + cot2 = m  [wgR©vcyi K¨v‡WU K‡jR, Uv½vBj] 

K. tan ( )− 11

6
  Gi gvb wbY©q Ki| 2 

L. cÖ_g mgxKiY n‡Z sinA Ges cosA Gi gvb wbY©q Ki Ges †`LvI 

†h, sin2A + cos2A = 1 4 

M. m = 2 n‡j 2q mgxKiYwU mgvavb Ki, hLb 0 <  < 2. 4 

25 bs cÖ‡kœi mgvavb 

K  tan ( )− 11

6
  = − tan ( )11

6
  = − tan( )2 − 



6
  

   = − tan ( )4  


2
 − 



6
  

   = − ( )− tan 


6
   [n = 4 I PZz_© PZzf©vM] 
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   = tan 


6
  = 

1

3
  (Ans.) 

L  †`Iqv Av‡Q, cotA = 
p

q
  

 ev, cot2A = 
p2

q2  [eM© K‡i] 

 ev, cosec2A − 1 = 
p2

q2  

 ev, cosec2A = 
p2

q2 + 1 

 ev, 
1

sin2A
  = 

p2 + q2

q2   

 ev, sin2A = 
q2

p2 + q2  

  sinA =  
q

p2 + q2
 

 Avevi, cotA = 
p

q
  

 ev, 
1

tanA
 = 

p

q
  

 ev, tanA = 
q

p
  

 ev, tan2A = 
q2

p2   [eM© K‡i] 

 ev, sec2A − 1 = 
q2

p2  

 ev, sec2A = 
q2

p2  + 1 

 ev, 
1

cos2A
  = 

q2 + p2

p2   

 ev, cos2A = 
p2

p2 + q2  

  cosA =  
p

p2 + q2
 

  sin2A + cos2A = 
q2

p2 + q2  + 
p2

p2 + q2  

   = 
q2 + p2

q2 + p2  = 1 

  sin2A + cos2A = 1  (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, m = 2 

 Avevi, tan2 + cot2 = m 

 ev, tan2 + cot2 = 2 

 ev, tan2 +
2tan

1
= 2   

 ev, tan4 +1  = 2 tan2  [Dfq c¶‡K tan2 Øviv ¸Y K‡i ] 

 ev, tan4 − 2 tan2 + 1 = 0 

 ev, (tan2 − 1)2 = 0 

 ev, tan2 − 1 = 0 

 ev, tan2  = 1 

 ev, tan  =  1 

 GLb, tan  = 1 wb‡q cvB, tan = tan


4
 , tan ( + 



4
 )  (kZ©vbymv‡i) 

  ev, tan = tan


4
 , tan

5

4
   

    = 


4
 , 

5

4
  

 Avevi, tan = –1 wb‡q cvB, tan = – tan


4
  

  ev, tan = tan ( – 


4
 ),  tan (2  – 



4
 ) (kZ©vbymv‡i) 

  ev, tan = tan
3

4
 , tan

7

4
  

    = 
3

4
 , 

7

4
  

  wbw ©̀ó mxgvi g‡a¨  Gi m¤¢ve¨ gvbmg~n, 


4
 , 

3

4
 , 

5

4
 , 

7

4
  

cÖkœ26 sec + tan = 
a

b
 [gqgbwmsn Mvj©m K¨v‡WU K‡jR, gqgbwmsn] 

K. cÖgvY Ki †h, a = 
b(1 + sin)

cos
  2  

L. cÖgvY Ki †h, sin = 
a2 − b2

 a2 + b2 4  

M. hw` a = 3 Ges b = 1 nq, Z‡e DÏxc‡Ki mgxKiYwU mgvavb Ki| 

hLb 0 <  < 


2
  4  

26 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan + sec = 
a

b
 

  ev, 
sin

cos
 + 

1

cos
 = 

a

b
 

  ev, 
sin + 1

cos
 = 

a

b
 

   a = 
b(1 + sin)

cos
  (cÖgvwYZ) 

L   ÔKÕ †_‡K cvB, 
1 + sin

cos
 = 

a

b
 

 ev, 
(1 + sin)2

cos2
 = 

a2

b2    [eM© K‡i] 

 ev, 
(1 + sin)2

1 − sin2
 = 

a2

b2 

 ev, 
(1 + sin)2

(1 + sin)(1 − sin)
 = 

a2

b2 

 ev, 
1 + sin

1 − sin
 = 

a2

b2 

 ev, 
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

a2 + b2

a2 − b2    [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2sin
 = 

a2 + b2

a2 − b2 

 ev, 
1

sin
 = 

a2 + b2

a2 − b2 

  sin = 
a2 − b2

 a2 + b2 (cÖgvwYZ)  

 

M   †`Iqv Av‡Q, a = 3 Ges b = 1 
 

   tan + sec = 
3

1
  

 ev, tan + sec =  3  

 ev, tan = 3 − sec 

 ev, (tan)2 = ( 3 − sec)2
[eM© K‡i] 

 ev, tan2= 3 − 2 3 sec + sec2 

 ev, sec2 − 1 = 3 − 2 3 sec + sec2 

 ev, 2 3 sec = 4 

 ev, sec = 
2

 3
 = sec 



6
 

   = 


6
 (Ans.)   

cÖkœ27  

 

 

 

 

 

 [ivRkvnx K¨v‡WU K‡jR, ivRkvnx] 

K. cÖgvY Ki †h, sinA + cosA > 1 2 

L. l = 5 †m.wg. Ges m = 12 †m.wg. n‡j cÖgvY Ki †h,  

 
1 − sin POM

1 + sin POM
  = sec POM − tan POM 4 

M. POM =  n‡j 2 3 
l2

l2 + m2  + 
4

l2 + m2
 m + 

3

l2 + m2
 m 

 − 2 − 2 3 = 0 mgxKiY e¨envi K‡i  Gi abvÍK gvb wbY©q Ki| 4 

27 bs cÖ‡kœi mgvavb 

K  g‡b Kwi, XAY GKwU m~²‡KvY| 

 AY evû‡Z C †h‡Kv‡bv we› ỳ wbB| 

B 

C 

l 
A 

X 

Y 

M 

P 

l 

m 

O 
90 
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 C †_‡K AX Gi Ici CB j¤^ 

Uvwb| d‡j GKwU mg‡KvYx 

wÎfzR CAB MwVZ n‡jv| 

 GLb, CAB mg‡KvYx wÎfz‡R,  

 sinA = 
BC

AC
  Ges cosA = 

AB

AC
  

 Avgiv Rvwb, BC + AB > AC 

 ev, 
BC

AC
  + 

AB

AC
  > 1 

  sinA + cosA > 1 (cÖgvwYZ) 

L  POM G 

 OP = OM2 + PM2  = 52 + 122  

  = 25 + 144  = 169  = 13 

  sin POM = 
12

13
 , secPOM = 

13

5
   

  Ges tan POM = 
12

5
  

  
1 − sin POM

1 + sin POM
  = 

1 − 
12

13

1 + 
12

13

 = 

13 − 12

13

13 + 12

13

  

   = 

1

13

25

13

 = 
1

13
  

13

25
  = 

1

25
 = 

1

5
 

 Ges sec POM − tanPOM = 
13

5
  − 

12

5
 = 

13 − 12

5
  = 

1

5
  

  
1 − sin POM

1 + sin POM
  = sec POM − tan POM (cÖgvwYZ) 

M  POM G 

 OP = OM2 + PM2 = l2 + m2  

  sin POM = 
PM

OP
  

  sin = 
m

l2 + m2
  

 Ges cos POM = 
OM

OP
  

  cos = 
l

l2 + m2
  

 GLb, 2 3 
l2

l2 + m2  + 
4

l2 + m2
 m + 

3

l2 + m2
 m − 2 − 2 3 = 0 

 ev, 2 3 ( )
l

l2 + m2

2

 + 4.
m

l2 + m2
 + 3

m

l2 + m2
  − 2 − 2 3 = 0 

 ev, 2 3(cos)2 + 4.sin + 3.sin − 2 − 2 3 = 0 

 ev, 2 3 cos2 + 4 sin + 3 sin − 2 − 2 3 = 0 

 ev, 2 3(1 − sin2) + 4 sin + 3 sin − 2 − 2 3 = 0 

 ev, 2 3 − 2 3 sin2 + 4 sin + 3 sin − 2 − 2 3 = 0 

 ev, 2 3 sin2 − 4 sin − 3 sin + 2 = 0 

 ev, 2 sin ( 3 sin − 2) − 1 ( 3 sin − 2) = 0 

  ( 3 sin − 2) (2 sin − 1) = 0 

  3 sin − 2 = 0 A_ev, 2 sin − 1 = 0 

 ev, sin = 
2

3
  ev,  sin = 

1

2
  = sin 



6
  

 [MÖnY‡hvM¨ bq| KviY     = 


6
  

 − 1  sin  1] 

   Gi gvb 


6
  (Ans.) 

cÖkœ28 wÎ‡KvYwgwZK Abycv‡Zi †¶‡Î⎯   

 [RqcyinvU Mvj©m K¨v‡WU K‡jR, RqcyinvU] 

K. cÖgvY Ki †h, sin4x − sin2x = cos4x − cos2x 2 

L. hw` tanx = 
a

b
  nq, Z‡e sec4x − sec2x †K a I b Gi gva¨‡g wbY©q Ki 

Ges mijxKiY Ki| 4 

M. mgvavb Ki: 5 sec2x − 7 tanx.secx − 2 tan2x = 0 4 

28 bs cÖ‡kœi mgvavb 

K    sin4x − sin2x = (sin2x)2 − sin2x 

   = (1 − cos2x)2 − (1 − cos2x) 

   = 1 − 2 cos2x + cos4x − 1 + cos2x 

   = cos4x − cos2x (cÖgvwYZ) 

L   †`Iqv Av‡Q, tanx = 
a

b
  

 ev, tan2x = 
a2

b2   [eM© K‡i] 

 ev, sec2x − 1 = 
a2

b2  

 ev, sec2x = 1 + 
a2

b2  

 ev, sec2x = 
a2 + b2

b2   

 ev, sec4x = 
(a2 + b2)2

b4    [eM© K‡i] 

 GLb, sec4x − sec2x = 
(a2 + b2)2

b4   − 
a2 + b2

b2   

   = 
a2 + b2

b2  ( )
a2 + b2

b2  − 1   

   = 
a2 + b2

b2  ( )a2 + b2 − b2

b2   

   = 
a2 + b2

b2  .
a2

b2  = 
a2

b4 (a
2 + b2) (Ans.) 

M   5 sec2x − 7 tanx.secx − 2 tan2x = 0 

 ev, 
5

cos2x
  − 7.

sinx

cosx
 .

1

cosx
  − 2.

sin2x

cos2x
  = 0 

 ev, 5 − 7 sinx − 2 sin2x = 0 

 ev, 2 sin2x + 7 sinx − 5 = 0 

 ev, sinx = 
− 7  72 − 4.2.(−5)

2.2
  

 ev, sinx = 
− 7  49 + 40

4
  

 ev, sinx = 
− 7  89

4
  

  sinx = 0.608  A_ev, sinx = − 4.108   [MÖnY‡hvM¨ bq|] 

  x = 0.654 
  x = 0.654 (Ans.) 

cÖkœ29  2sinx . cosx = sinx GKwU wÎ‡KvYwgwZK mgxKiY|  

 [cvebv K¨v‡WU K‡jR, cvebv] 

K. wÎ‡KvYwgwZK Abycv‡Zi GKK wK Ges †Kb?  2 

L. 0 < x  2 mxgvi g‡a¨ mgxKiYwU mgvavb Ki| 4 

M. hw` cosecA = 
a

b
; †hLv‡b a > b > 0 nq Zvn‡j, cÖgvY Ki †h,  

 tanA = 
b

a2 − b2
 4 

29 bs cÖ‡kœi mgvavb 

K  wÎ‡KvYwgwZK Abycv‡Zi GKK bvB| 

 KviY: wÎ‡KvYwgwZK AbycvZmg~n n‡jv ỳBwU mgRvZxq ivwki 

fvMdj| 

L  †`Iqv Av‡Q, 2sinx cosx = sinx; 0 < x  2 

 ev, 2sinx cosx − sinx = 0 

  sinx (2cosx − 1) = 0 

 nq, sinx = 0 A_ev, 2cosx − 1 = 0 

 ev, sinx = sin0 = sin = sin2 ev, cosx = 
1

2
 

  x = 0, , 2 ev, cox = cos 


3
 = cos ( )2 − 



3
 

    x = 


3
, 

5

3
 

 0 < x  2 mxgvi g‡a¨ x Gi m¤¢ve¨ gvbmg~n = 


3
,  , 

5

3
, 2 

M O 
l = 5 †m.wg. 

P 

m = 12 †m.wg. 

M O 
l 

P 

l2 + m2 

m 

 
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M  †`Iqv Av‡Q, cosecA = 
a

b
  

ev, cosec2A = 
a2

b2    [eM© K‡i] 

ev, 1 + cot2A = 
a2

b2   [ cosec2A − cot2A = 1] 

ev, cot2A = 
a2

b2  – 1   ev, 
1

tan2A
  = 

a2 – b2

b2   

ev, tan2A  = 
b2

a2 – b2   ev, tanA  = 
b2

a2 – b2  

 tanA = 
 b

a2 – b2
  (cÖgvwYZ) 

cÖkœ30 A = 
1 + sin

1 − sin
  Ges B = sec + tan  

  [iscyi K¨v‡WU K‡jR, iscyi] 

K.  = 


3
  n‡j A I B Gi gvb wbY©q Ki| 2 

L. †`LvI †h, B = A  4 

M. hw` B = 3 Ges 0 <  < 


2
  nq Z‡e  Gi m¤¢ve¨ gvb wbY©q Ki| 4 

30 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, A = 
1 + sin

1 − sin
  I B = sec + tan 

  = 


3
  n‡j, A = 

1 + sin 


3
 

1 − sin 


3
 

  = 

1 + 
3

2
 

1 − 
3

2
 

  = 
2 + 3

2 − 3
  

   = 
(2 + 3) (2 + 3)

(2 − 3) (2 + 3)
  = 

4 + 2 3 + 2 3 + 3

4 − 3
  

   = 7 + 4 3 (Ans.) 

 Ges B = sec 


3
  + tan 



3
 = 2 + 3 (Ans.) 

L  Wvbc¶ = A  = 
1 + sin

1 − sin
  = 

(1 + sin) (1 + sin)

(1 − sin) (1 + sin)
  

   = 
(1 + sin)2

1 − sin2
  =  

(1 + sin)2

cos2
  = 

1 + sin

cos
  

   = 
1

cos
  + 

sin

cos
  = sec + tan = B = evgc¶ 

  B = A  (†`Lv‡bv n‡jv) 

M  m„Rbkxj 10(M) bs mgvavb `ªóe¨| c„ôv-125 

cÖkœ31 Gnmvb mvB‡K‡j P‡o e„ËvKvi c‡_ 10 †m‡K‡Û GKwU e„ËPvc 

AwZµg K‡i| PvcwU †K‡›`ª 28 †KvY Drcbœ K‡i| mvB‡K‡ji PvKv cÖwZ 

†m‡K‡Û Pvi evi Ny‡i Ges Gi e¨vm 0.84 wgUvi| 

[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v] 

K. hw` sin + cos = 2 nq Zvn‡j  Gi gvb wbY©q Ki| 

 †hLv‡b 0 <  < 90 2 

L. Gnmv‡bi MwZ‡eM wK.wg/ NÈvq †ei Ki|  4 

M. e„ËvKvi †¶‡Îi †¶Îdj wbY©q Ki| 4 

31 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-17 `ªóe¨| c„ôv- 170 

L  †`Iqv Av‡Q, PvKvi e¨vm = 0.84 wg. 

  e¨vmva©, r = 
0.84

2
  = 0.42 wg. 

  PvKvi cwiwa = 2r = 2  3.1416  0.42 = 2.64 wgUvi 

 †h‡nZz PvKv GK evi Ny‡i Zvi cwiwai mgvb c_ AwZµg K‡i Ges 

cÖwZ †m‡K‡Û PvKvwU Pvievi Ny‡i| 

  10 †m‡K‡Û AwZµvš— `~iZ¡ = 2.64  4  10 

   = 105.6 wgUvi = 0.1056 wK.wg. 

  3600 †m‡K‡Û ev 1 NÈvq AwZµvš— `~iZ¡ 

  = 
0.1056  3600

10
 = 38.016 wK.wg. 

  Gnmv‡bi MwZ‡eM 38.016 wK.wg./NÈv  (Ans.) 

M  ÔLÕ †_‡K cvB, e„ËPvcwUi ˆ`N©¨ = Gnmv‡bi 10 †m‡K‡Û AwZµvš— 

~̀iZ¡ 

 ev, S = 105.6 wgUvi 

 Ges †K‡›`ª Drcbœ †KvY,  = 28 = 
28  

180
  = 0.488693 

 Avgiv Rvwb, 
Pvc

e¨vmva©
  = †Kv‡Yi e„Ëxq gvb 

  e¨vmva© = 
Pvc

†Kv‡Yi e„Ëxq gvb
  = 

105.6

0.488693
  = 216.087 wgUvi 

  e„‡Ëi †¶Îdj =   (216.087)2 

   = 146692.59 eM© wgUvi (cÖvq) (Ans.) 

cÖkœ32  

 
 
 
 
 
  
 [†dbx Mvj©m K¨v‡WU K‡jR, †dbx] 

K. hw`  = 391238 nq Z‡e  †K †iwWqv‡b cÖKvk Ki|  2 

L.  = 


15
  n‡j cos2 + cos2 

13

2
  + cos2 16 + cos2 

47

2
  Gi gvb wbY©q Ki| 4 

M. mgvavb Ki : 4(cos2 + sin) = 5 hLb 0 <  < 2. 4 

32 bs cÖ‡kœi mgvavb 

K    = 391238 = 39( )12 
38

60


  = 39( )

379

30


  

  = ( )39 
379

30  60


  = ( )39 

379

1800


  = 39.21 

  = 39.21  


180
  †iwWqvb 

  = 
39.21  3.1416

180
   †iwWqvb 

  = 0.6843 †iwWqvb (cÖvq) (Ans.) 

L   cos2 + cos2 
13

2
  + cos2 16 + cos2 

47

2
  

 = cos2 


15
  + cos2 

13

2
 .



15
 + cos2 16. 



15
  + cos2 

47

2
 .



15
   [ ]   = 



15
 

 = cos2 


15
  + ( )cos 

13

30

2

  + ( ) cos 
16

15

2

 + ( )cos 
47

30

2

  

 = cos2 


15
  + { }cos ( )

2
 − 



15

2

  + { }cos ( ) + 


15

2

   

+ { }cos ( )2 − 
13

30

2

  

 = cos2 


15
  + ( )sin 



15

2

  + ( )− cos 


15

2

  + ( )cos 
13

30

2

  

 = cos2 


15
  + sin2 



15
  + cos2 



15
  + { }cos ( )

2
 − 



15

2

  

 = 1 + cos2 


15
  + sin2 



15
 = 1 + 1 = 2 (Ans.) 

M   †`Iqv Av‡Q, 4 (cos2 + sin) = 5 

  ev, 4 (1− sin2 + sin ) = 5  

  ev, 4 − 4 sin2  + 4 sin  = 5  

  ev, 4 sin2  − 4 sin   + 1 = 0   [Dfqc¶‡K (−1) Øviv ¸Y K‡i] 

  ev, (2 sin  −1)2 = 0 

  ev, 2sin  − 1 = 0    [eM©g~j K‡i] 

  ev, sin  = 
1

2
  

  ev, sin  = sin


6
 , sin( – 



6
 )  [kZ©vbymv‡i] 

  ev, sin = sin


6
 , sin

5

6
  

A 

 
O 

B 



134  DœPZi MwYZ  evQvBK‡Z ˆmiv gvGbi cÉk² I mgvavb: m†Rbkxj iPbvgƒjK 

D:\SSC SHEET SELL\4. H.MATH\2. CQ NOTE\SET-1\Chap-08.doc  5P 

    = 


6
 , 

5

6
 , hv, 0 <  < 2 kZ© c~iY K‡i 

  wbw`©ó mxgvi g‡a¨  Gi m¤¢ve¨ gvbmg~n, 


6
 , 

5

6
  

cÖkœ33  

 

 ABCD GKwU mge„Ë PZzfz©R| 

 

 

  [†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg] 

K. ABC Gi †¶Îdj wbY©q Ki| 2 

L. cÖgvY Ki †h, cotA + cotB + cotC + cotD = 0 4 

M.  Gi gvb wbY©q Ki Ges  Gi gvb Øviv sin3 = 3 sin − 4 sin3 

A‡f`KwU hvPvB Ki| 4 

33 bs cÖ‡kœi mgvavb 

K  ABC Aa©e„Ë¯’ †KvY 

 nIqvq ABC = GK mg‡KvY| 

 GLb, ABC mg‡KvYx wÎfz‡Ri 

 f‚wg BC = 1 GKK Ges j¤^ AB = 3 GKK 

 ABC Gi †¶Îdj = 
1

2
   BC  AB eM© GKK 

   = 
1

2
   1  3 eM© GKK 

   = 
3

2
  eM© GKK (Ans.) 

L  ABCD mge„Ë PZzfz©‡R A + C =  Ges B + D =  

 GLb, cotA + cotB + cotC + cotD 

 = cotA + cotB + cot( − A) + cot( − B) 

 = cotA + cotB − cotA − cotB = 0 

 cotA + cotB + cotC + cotD = 0 (Ans.) 

M  wPÎ n‡Z, tan = 
3

1
  = 3 = tan 



3
  

   = 


3
  (Ans.) 

 sin 3 = sin ( )3. 


3
   [  = 



3
 ] 

  = sin  = sin ( )2. 


2
 + 0   

  = sin 0 = 0 

 Avevi, 3sin  – 4 sin3  = 3sin 


3
 – 4 sin3 



3
   [  = 



3
 ] 

  = 3. 
3

2
 – 4. ( )3

2

3

  

  = 
3 3

2
 – 4.  

3 3

8
  

  = 
3 3

2
 – 

3 3

2
  = 0 

  sin 3 = 3 sin – 4 sin3 (cÖgvwYZ) 

cÖkœ34 a = cosec, b = cot, c = x   [wm‡jU K¨v‡WU K‡jR, wm‡jU] 

K.  = 


12
  n‡j, tan.tan5.tan7.tan11 Gi gvb wbY©q Ki| 2 

L. a − b = 
1

c
  n‡j, cÖgvY Ki †h, cos = 

x2 − 1

x2 + 1
  4 

M. 
2

a
  − 3b = 0 n‡j,  Gi gvb wbY©q Ki, hLb 0 <  < . 4 

34 bs cÖ‡kœi mgvavb 

K    tanθ tan5θ tan7θ tan11θ 

= tan


12
  tan

5

12
  tan

7

12
  tan

11

12
 [ θ = 



12
 ] 

 = tan15 tan 75 tan105 tan165 
 = tan15 tan (90 – 15) tan(90 + 15) tan(180 − 15) 

 = tan15 cot15 (−cot15) (− tan15)  

 = tan215 cot215  

= tan215  
1

tan215
  = 1 (Ans.) 

L  †`Iqv Av‡Q, a = cosec, b = cot, c = x 

 kZ©g‡Z, a – b = 
1

c
  

 cosec − cot = 
1

x
  

 Avgiv Rvwb, cosec2 − cot2 = 1 

 ev, (cosec + cot) (cosec − cot) = 1 

 ev, 
1

x
 .(cosec + cot) = 1 

 ev, cosec + cot = x 

 ev, (cosec + cot)2 = x2 [Dfq c¶‡K eM© K‡i] 

 ev, ( )
1

sin
 + 

cos

sin

2

  = x2 

 ev, ( )
1 + cos

sin

2

  = x2 

 ev, 
(1 + cos)2

sin2
  = x2 

 ev, 
(1 + cos)2

1 − cos2
  = x2 

 ev, 
(1 + cos) (1 + cos)

(1 − cos) (1 + cos)
 = x2 

 ev, 
1 + cos

1 − cos
  = x2 

 ev, 
1 + cos + 1 − cos

1 + cos − 1 + cos
  = 

x2 + 1

x2 − 1
  [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2cos
  = 

x2 + 1

x2 − 1
  

 ev, 
1

cos
  = 

x2 + 1

x2 − 1
    

  cos = 
x2 – 1

x2 + 1
   (cÖgvwYZ) 

M  †`Iqv Av‡Q, a = cosec, b = cot 

kZ©g‡Z, 
2

a
  – 3b = 0 

ev, 
2

cosec
  – 3 cot = 0 

ev, 2 sin – 3 
cos

sin
 = 0 

ev, 2 sin2  – 3 cos  = 0 

 ev, 2 (1−cos2) – 3 cos  = 0 

 ev, 2 − 2 cos2  − 3 cos  = 0 

 ev, − (2cos2 + 3cos – 2) = 0 

 ev, 2 cos2 + 3cos − 2 = 0 

 ev, 2 cos2 + 4 cos  − cos − 2 = 0 

 ev, 2 cos ( cos + 2) − 1 (cos + 2) = 0 

 ev, (2 cos  − 1) (cos  + 2 ) = 0 

  2 cos  −1 = 0  

 ev, 2 cos  = 1  

 ev, cos = 
1

2
  

 ev, cos  = cos 


3
 = cos 

5

3
    

   = 


3
 , 

5

3
 

 †h‡nZz, 0     

  wb‡Y©q mgvavb,  = 


3
  

cÖkœ35  

 

 

 

 

A 

B C 

3 

 

1 

B 

A 

D 

C 
O 

 

3 1 

A_ev, cos + 2 = 0 

 cos  = −2 

hv MÖnY‡hvM¨ bq| 

KviY −1  cos  1 

O 

B 

A 

C 

M 

 

 

A 

B C 

3 

 

1 
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D
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Pvc AB = e¨vmva© OA  [wSbvB`n K¨v‡WU K‡jR, wSbvB`n] 

K. †iwWqvb †KvY wK? 2 

L. cÖgvY Ki †h, AOB GKwU aª“eK †KvY| 4 

M. cot + tan = 2 sec n‡j  Gi gvb †iwWqv‡b wbY©q Ki| 4 

35 bs cÖ‡kœi mgvavb 

K  †iwWqvb †KvY: †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h 

†KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb †KvY e‡j| 

L   

we‡kl wbe©Pb: g‡b Kwi, O 

†K›`ªwewkó ABC e„‡Ë AOB 

GKwU †iwWqvb †KvY| cÖgvY 

Ki‡Z n‡e †h, AOB GKwU 

aª“e †KvY| 

A¼b : OA †iLvs‡ki (e¨vmv‡a©i) 

Ici OP j¤^ AuvwK| 

cÖgvY : OP j¤^ e„‡Ëi cwiwa‡K P 

we›`y‡Z †Q` K‡i| 

 Zvn‡j Pvc PA = cwiwai GK-PZz_©vsk = 
1

4
   2r = 

r

2
  

 Ges Pvc AB = e¨vmva© r  [AOB = GK †iwWqvb] 

 Avgiv Rvwb, e„‡Ëi †Kv‡bv Pv‡ci Dci `Ûvqgvb †K›`ª¯’ †KvY H 

e„ËPv‡ci mgvbycvwZK| 

  
AOB

POA
 =  

Pvc AB

Pvc PA
  

  AOB = 
Pvc AB

Pvc PA
  POA = 

r

r

2

  GK mg‡KvY   

[OP e¨vmva© Ges OA Gi Dci j¤^] 

  = 
2


  mg‡KvY| 

 †h‡nZz mg‡KvY I  aª“eK †m‡nZz AOB GKwU aª“e †KvY| 

(cÖgvwYZ) 

M  †`Iqv Av‡Q, cot + tan = 2 sec 

 ev, 
cos

sin
  + 

sin

cos
  = 

2

cos
  

 ev, 
cos2 + sin2

sin cos
  = 

2

cos
  

 ev, 
1

sin cos
  = 

2

cos
  

 ev, 2 sin cos − cos = 0 

 ev, 2 sin ( )

2
 −    cos ( )

2
 −    − cos ( )

2
 −    = 0 

 ev, 2 cos sin − sin = 0 

  sin (2 cos − 1) = 0 

 ev, sin = 0 = sin 0 

   = 0; Bnv MÖnY‡hvM¨ bq| 

 KviY,  m~²‡KvY| 

 A_ev, 2 cos − 1 = 0 

 nq, cos = 
1

2
  = cos 



3
  

   = 


3
  (Ans.) 

cÖkœ36 sec + tan = y Ges 5 cosec2 − 7 cosec cot = z  

 [ewikvj K¨v‡WU K‡jR, ewikvj] 

K. hw` A = 


3
 nq, Zvn‡j †`LvI †h, sin2A = 

2 tanA

1 + tan2A
 | 2 

L. cÖgvY Ki †h, sin = 
y2 − 1

y2 + 1
  4 

M. hw` z = 2 nq Zvn‡j,  Gi gvb wbY©q Ki | hLb 0 <  < 2. 4 

36 bs cÖ‡kœi mgvavb 

K  evgc¶ = sin2A = sin ( )2  


3
 = 

3

2
    [ ] A =  



3
 

 Wvbc¶ = 
2 tanA

1 + tan2A
  = 

2 tan 


3
 

1 + ( )tan 


3

2

 

  

     = 
2 3

1 + ( 3)2
  = 

2 3

1 + 3
  = 

2 3

4
  = 

3

2
  

  sin 2A = 
2 tanA

1 + tan2A
  (†`Lv‡bv n‡jv) 

L  m„Rbkxj 4(L) bs mgvavb Gi Abyiƒc| c„ôv-122 

M  †`Iqv Av‡Q, 5 cosec2 − 7 cosec cot = z. 

 kZ©g‡Z, z = 2 

 ev, 5 cosec2 − 7 cosec cot = 2 

 ev, 
5

sin2
  − 

7cos

sin2
  − 2 = 0 

 ev, 5 − 7cos − 2sin2 = 0  

 ev, 5 − 7cos − 2(1 − cos2) = 0 

 ev, 5 − 7cos − 2 + 2cos2 = 0 

 ev, 2cos2 − 7cos + 3  = 0 

 ev, 2cos2 − 6cos – cos + 3 = 0 

 ev, 2cos(cos – 3) – 1(cos – 3) = 0 

 ev, (2cos − 1) (cos − 3)  = 0 

 nq, 2cos − 1 = 0 A_ev, cos − 3 = 0 

 ev, cos = 
1

2
   cos = 3; hv MÖnY‡hvM¨ bq| 

  KviY − 1  cos  1 

ev, cos = cos 


3
 , cos(2  − 



3
 ) 

   = 


3
 , 

5

3
 , hv cÖ`Ë mxgv 0 <  < 2 Gi g‡a¨ Aew¯’Z 

  wbw ©̀ó mxgvi g‡a¨  Gi m¤¢ve¨ mKj gvbmg~n 


3
 , 

5

3
 (Ans.) 

cÖkœ37 ƒ(x) = sinx.   
  [ivRDK DËiv g‡Wj K‡jR, XvKv] 

K. 5 †m.wg. e¨vmva© wewkó †h Pvc †K‡›`ª 60 †KvY Drcbœ K‡i Zvi ˆ`N©¨ 

wbY©q Ki| 2 

L. hw` aƒ() + bƒ( )

2
 −    = c nq, Z‡e †`LvI †h, aƒ( )

2
 −     

 − bƒ() =  a2 + b2 − c2 . 4 

M. mgvavb Ki : ƒ(x) + ƒ( )

2
 − x   = 2, hLb 0 < x < 2. 4 

37 bs cÖ‡kœi mgvavb 

m„Rbkxj 16 bs mgvavb `ªóe¨| c„ôv-127 

cÖkœ38 tan = 
3

4
  †hLv‡b, cos FYvÍK Ges 2 sin2A + 3 cosA = 3. 

  [AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv] 

K. cosec Gi gvb wbY©q Ki| 2 

L. 
sec (−) + tan

sin + cos (−)
  Gi gvb wbY©q Ki| 4 

M. A Gi gvb wbY©q Ki, †hLv‡b 0  A  2. 4 

38 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, tan = 
3

4
  

 wPÎvbyhvqx cvB,  

 cosec = 
5

3
  

  cos FYvÍK myZivs cosec = 
−5

3
  (Ans.) 

L  ÔKÕ Gi wPÎ †_‡K cvB, sec = 
5

4
 , sin = 

3

5
 , cos = 

4

5
  

O 

P 

A 

C 

B 

A 

B 
C 

5 

3 

4 

 
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  cos FYvÍK| myZivs  cos = 
− 4

5
 , sin = − 

3

5
  Ges sec = − 

5

4
  

  
sec (−) + tan

sin + cos (−)
  = 

sec + tan

sin + cos
 = 

− 
5

4
  + 

3

4
 

− 
3

5
  − 

4

5
 

 = 

− 2

4

−7

5

  

   = 
2

4
  

5

7
  = 

5

14
  (Ans.) 

M  †`Iqv Av‡Q, 2sin2A + 3 cosA = 3 

 ev, 2 (1−cos2A) + 3 cosA − 3 = 0 

 ev, 2 − 2 cos2A + 3 cosA − 3 = 0 

 ev, − 2 cos2A + 3 cosA − 1 = 0 

 ev, − (2cos2A – 3 cosA + 1) = 0 

 ev, 2cos2A − 3 cosA + 1 = 0       

 ev, 2 cos2A − 2 cosA − cosA + 1 = 0 

 ev, 2 cos A (cos A − 1) − 1 (cos A −1 ) = 0 

 ev, (2 cos A − 1) (cos A − 1) = 0 

  nq 2cos A − 1 = 0 

 ev, cos A = 
1

2
  

 ev, cosA = cos 


3
 , cos( )2 − 



3
  

  A = 


3
 , 

5

3
  

  wb‡Y©q mgvavb, A = 0, 


3
 , 

5

3
 , 2 

cÖkœ39 tan = 
3

4
  Ges sinA = 

x2 − 1

x2 + 1
  [wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv] 

K. 7530 †K †iwWqv‡b cÖKvk Ki| 2 

L. sin FYvÍK n‡j †`LvI †h, 
sin + cos

sec + tan
  = 

14

5
  4 

M. cÖgvY Ki †h, tanA + secA = x 4 

39 bs cÖ‡kœi mgvavb 

K  7530 = ( )75 
30

60


    [ 60 = 1] 

   = ( )75 
1

2


  = 

151

2
  ( )

180

c

    [ ] 1 =  


180

c

 

   = 1.317727c  (cÖvq) (Ans.)  

L  †`Iqv Av‡Q, tan = 
3

4
  

 ev, 
AB

BC
  = 

3

4
  

  AB = 3, BC = 4 

  AC = AB2 + BC2   

        = 32 + 42  = 25  = 5 

  sin = 
AB

AC
  = 

3

5
  

 †h‡nZz sin FYvÍK ZvB, sin = − 
3

5
  

 tan = 
3

4
   ev, 

sin

cos
  = 

3

4
  ev, 

− 
3

5
 

cos
  = 

3

4
  

 ev,  cos = − 
3

5
   

4

3
    

  cos = − 
4

5
  Ges sec = − 

5

4
  

 evgc¶ = 
sin + cos

sec + tan
  = 

− 
3

5
  + ( )− 

4

5

− 
5

4
  + 

3

4
 

  = 

− 3 − 4

5

− 5 + 3

4

  

   = − 
7

5
   

4

− 2
  = 

14

5
 = Wvbc¶ 

  
sin + cos

sec + tan
  = 

14

5
  (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, sinA = 
x2 − 1

x2 + 1
  

 ev, 
BC

AC
  = 

x2 − 1

x2 + 1
  

  BC = x2 − 1, AC = x2 + 1 

  AB = AC2 − BC2   

   = (x2 + 1)2 − (x2 − 1)2   

   = 4x2.1  = 2x 

 evgc¶ = tanA + secA 

   = 
BC

AB
  + 

AC

AB
 = 

BC + AC

AB
  = 

x2 − 1 + x2 + 1

2x
  

   = 
2x2

2x
 = x = Wvbc¶ 

  tanA + secA = x (cÖgvwYZ) 

cÖkœ40  

 

 

 

 

 

 [gwbcyi D”P we`¨vjq, XvKv] 

K. BC evû‡K a I b Gi gva¨‡g cÖKvk Ki| 2 

L. a = 1 Ges b = 2 n‡j cÖgvY Ki †h, cos3 = 4 cos3 − 3 cos 4 

M. a + b2 − a2  = 2b n‡j  Gi gvb wbY©q Ki| 4 

40 bs cÖ‡kœi mgvavb 

K  ABC n‡Z wc_v‡Mviv‡mi Dccv`¨ Abyhvqx, AB2 + BC2 = AC2 

  ev, a2 + BC2 = b2 

  ev, BC2 = b2 − a2 

   BC = b2 − a2  (Ans.) 

L  †`Iqv Av‡Q, a = 1 Ges b = 2 

 ABC G, cos = 
BC

AC
  = 

b2 − a2

b
  

  ev, cos = 
22 − 12

2
  = 

3

2
  

  ev, cos = cos30 

    = 30 

 evgc¶ = cos3 = cos (3  30) = cos90 = 0 

 Wvbc¶ = 4 cos3 − 3 cos = 4 cos330 − 3 cos30 

  = 4( )3

2

3

  − 3.
3

2
  = 

3 3

2
  − 

3 3

2
  = 0 

  cos3 = 4 cos3 − 3 cos  (cÖgvwYZ) 

M  m„Rbkxj 11(M) bs mgvavb `ªóe¨| c„ôv-125 

cÖkœ41 P() = 7 sin2 + 3 cos2  [XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv] 

K. A = 


6
  n‡j cÖgvY Ki †h, tan2A = 

2 tanA

1 − tan2A
 . 2 

L. P() − 4 = 0 n‡j cÖgvY Ki †h, cot  3 = 0. 4 

M. P() = 6 Ges 0 <  < 360 k‡Z©  Gi m¤¢ve¨ gvb wbY©q Ki| 4 

41 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, A = 


6
  

     A = 30 

  tan2A = tan (2  30) = tan 60 = 3 

 GLb, 
2 tanA

1 − tan2A
  = 

2 tan30

1 − (tan 30)2  = 

2.
1

3
 

1 − ( )
1

3

2

 

  

   = 

2

3
 

1 − 
1

3
 

 = 

2

3
 

2

3
 

  = 
2

3
   

3

2
  = 3 

A_ev, cos A − 1 = 0 

ev,  cos A = 1 

ev, cosA = cos0, cos2 

  A = 0, 2 
 

A 

B 4 
C 

 

3 

C 

B 4 
A 

x2 + 1 x2 − 1 

Z 

X C 

A 

B 

 

 

a 

b 



DœPZi MwYZ  evQvBK‡Z ˆmiv gvGbi cÉk² I mgvavb: m†Rbkxj iPbvgƒjK 137 

D:\SSC SHEET SELL\4. H.MATH\2. CQ NOTE\SET-1\Chap-08.doc  5P 

D
œ

P
Zi

 M
w

YZ
 

 

  tan2A = 
2 tanA

1 − tan2A
  (cÖgvwYZ) 

L   †`Iqv Av‡Q, P() − 4 = 0 

  P() = 4 

 ev, 7sin2 + 3cos2 = 4 

 ev, 
7sin2

cos2
  + 

3cos2

cos2
  = 

4

cos2
   [cos2 Øviv fvM K‡i] 

 ev, 7tan2 + 3 = 4 sec2 

 ev, 7tan2 + 3 = 4(1 + tan2) 

 ev, 7tan2 + 3 = 4 + 4tan2 

 ev, 7tan2 − 4tan2 = 4 − 3 

 ev, 3tan2  = 1 

 ev, tan2 = 
1

3
  

 ev, 
1

cot2
  = 

1

3
  

 ev, cot2 = 3  ev, cot =  3 

  cot  3 = 0 (cÖgvwYZ) 

M   P() = 6 n‡j, 7sin2 + 3cos2 = 6 

 ev, 
7sin2

cos2
  + 

3cos2

cos2
  = 

6

cos2
   [cos2 Øviv fvM K‡i] 

 ev, 7tan2 + 3 = 6sec2 

 ev, 7tan2 + 3 = 6(1 + tan2) 

 ev, 7tan2 + 3 = 6 + 6tan2 

 ev, 7tan2 − 6tan2 = 6 − 3 

 ev, tan2 = 3 

  tan =  3 

 Avevi, tan = 3 n‡j, 

 tan = tan60, tan(180 + 60) 
   = 60, 240   [ 0 <  < 360] 

 Avevi, tan = − 3 n‡j, 

 tan = − tan60 = tan(180 − 60), tan(360 − 60) 
  = tan120, tan300   [ 0 <  < 360] 
   = 120, 300 

  wbw`©ó mxgvi g‡a¨  Gi gvb 60, 120, 240, 300 (Ans.) 

cÖkœ42 [Meb©‡g›U j¨ve‡iUix nvB ¯‹zj, XvKv] 

 

 

 

 

 

 

 

wP‡Î O †K› ª̀ wewkó e„‡Ë e¨vmva©, OB = BC Pv‡ci ˆ`N©¨ = 35 †m. wg.| 

K.  †Kv‡Yi e„Ëxq gvb wbY©q Ki|  2 

L. †iwWqvb †KvY ej‡Z wK eyS? cÖgvY Ki †h, †iwWqvb GKwU aª“e †KvY|4 

M. wP‡Î, COD mg‡KvYx wÎfz‡R sin Gi gvb e¨envi K‡i cÖgvY Ki 

†h, 

 sec + tan = x 4 

42 bs cÖ‡kœi mgvavb 

K  wPÎvbymv‡i, e¨vmva©, OB = r = 35 †m. wg.  

   Pvc, BC = S = 35 †m. wg.  

 Avgiv Rvwb, S = r  ev,  = 
S

r
  ev,  = 

35

35
 

   = 1 †iwWqvb (Ans.) 

L  †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡› ª̀ †h †KvY Drcbœ 

K‡i †mB †KvY‡K †iwWqvb †KvY e‡j|  

 AZtci cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-3 `ªóe¨| c„ôv-136 

M  wPÎ n‡Z cvB, sin = 
CD

CO
 

 ev, sin  = 
x2 − 1

x2 + 1
 

  cos  = 1 − sin2  

  = 1 − ( )x2 − 1

x2 + 1

2

 

  = 1 − 
(x2 − 1)2

(x2 + 1)2 

  = 
(x2 + 1)2 − (x2 − 1)2

(x2 + 1)2   = 
4x2

(x2 + 1)2  = 
2x

x2 + 1
 

 GLb, tan  + sec  = 
sin

cos 
 + 

1

cos 
 =  

x2 − 1

x2 + 1

2x

x2 + 1

 + 
1

2x

x2 + 1

 

  = ( )x2 − 1

x2 + 1
  

x2 + 1

2x
 + ( )1  

x2 + 1

2x
 

  = 
x2 − 1

2x
 + 

x2 + 1

2x
 = 

x2 − 1 + x2 + 1

2x
  

  = 
2x2

2x
  = x 

  tan + sec  = x  (cÖgvwYZ) 

cÖkœ43  

 

 

 

 

 

 

P = cos Ges Q = sin. [mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv] 

K. 7530 †K †iwWqv‡b cÖKvk Ki|  2 

L. aP − bQ = c n‡j cÖgvY Ki †h, 

 aQ + bP =  a2 + b2 − c2
 4 

M. 
y

2
 +

x

2
 = x2 + y2 n‡j  Gi gvb wbY©q Ki| 4 

43 bs cÖ‡kœi mgvavb 

K  7530 = ( )75 
30

60

 = ( )75 

1

2

  = ( )

151

2

  

  = 
151

2
  



180
 †iwWqvb = 1.3177 †iwWqvb (Ans.) 

L  m„Rbkxj 20(L) bs mgvavb `ªóe¨| c„ôv-128 

M  wPÎvbymv‡i, 

 sin = 
AB

OB
 = 

y

x2 + y2
 

 Ges cos = 
OA

OB
 = 

x

x2 + y2
 

 kZ©g‡Z, 
y

2
 + 

x

2
 = x2 + y2 

 ev, 
y

x2 + y2
 + 

x

x2 + y2
 = 2 

 ev, sin + cos = 2 

 AZtci D”PZi MwYZ cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-17 

`ªóe¨| c„ôv-170 

cÖkœ44  

 

 

 

 

 
 

gvwqkv ABC e„ËvKvi c‡_ mvB‡K‡j P‡o 10 †m‡K‡Û GKwU e„ËPvc 

AwZµg Kij| [gwZwSj miKvwi evjK D”P we`¨vjq, XvKv] 

K. 301236 †K †iwWqv‡b cÖKvk Ki| 2 

L. e„ËPvcwU †K›`ª 28 †KvY Drcbœ Ki‡j Ges e„‡Ëi e¨vm 180 wgUvi 

n‡j gvwqkvi MwZ‡eM wbY©q Ki| 4 

A B 

C 

O 

D 

 

A B 

C 

O 

D 

 

B (x,y) 

X 

Y 

X 
O 

Y 

A 

 

B (x, y) 

X 

Y 

X 
O 

Y 

A 

 

x 

y 

A C 
O 

B 

 
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M. hw` AB = 3, BC = 1 Ges sec + cos = P nq Z‡e P Gi gvb 

wbY©q Ki Ges mgxKiYwU mgvavb Ki| 4 

44 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-3(i) `ªóe¨| c„ôv- 139 

L  cvV¨ew‡qi Abykxjbx-8.1 Gi D`vniY-8 `ªóe¨| c„ôv- 142 

M  †`Iqv Av‡Q, AB = 3 

   BC = 1 

    AC = AB2 + BC2  = ( 3)2 + 12  = 4  = 2 

 Avevi, P = sec + cos = 
AC

BC
  + 

BC

AC
  = 

2

1
  + 

1

2
  = 

5

2
  (Ans.) 

  sec + cos  = 
5

2
  

 ev, 
1

cos
  + cos = 

5

2
  

 ev, 
1 + cos2

cos
  = 

5

2
  

 ev, 2 + 2 cos2 = 5 cos 

 ev, 2 cos2 − 5 cos + 2 = 0 

 ev, 2 cos2 − 4 cos − cos + 2 = 0 

 ev, 2 cos(cos − 2) − 1(cos − 2) = 0 

 ev, (cos − 2) (2 cos − 1) = 0 

  cos − 2 = 0 

 ev, cos = 2, hv MÖnY‡hvM¨ bq| 

 KviY − 1  cos  1 

 Avevi, 2 cos − 1 = 0 

 ev, cos = 
1

2
  

 ev, cos = cos 60 

   = 60 (Ans.) 

cÖkœ45 ƒ(x) = sinx  [gvBj‡÷vb K‡jR, XvKv] 

K. 332211 †K †iwWqv‡b cÖKvk Ki| 2 

L. aƒ() + bƒ( )

2
 −    = c n‡j cÖgvY Ki †h, aƒ( )

2
 −    − bƒ() 

 =  a2 + b2 − c2  4 

M. ƒ(x) + ƒ( )

2
 − x   = 2 mgvavb Ki †hLv‡b 0  x  2. 4 

45 bs cÖ‡kœi mgvavb 

K   332211 = 33( )22 
11

60


 = 33( )

1331

60


  = ( )33 

1331

60  60



  

 = ( )
120131

3600



  = 
120131

3600
  



180
  †iwWqvb 

 = 
120131

648000
  †iwWqvb = 0.5824   †iwWqvb (cÖvq)   

  332211 = 0.5824 †iwWqvb (cÖvq) (Ans.) 

L   m„Rbkxj 16(L) bs mgvavb `ªóe¨| c„ôv-127 

M   m„Rbkxj 16(M) bs mgvavb `ªóe¨| c„ôv-127 

cÖkœ46 A = 
tan + sec – 1

tan – sec + 1
 Ges B = tan + sec. 

 [Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv] 

K.  = 


6
 n‡j †`LvI †h, B = 3. 2 

L. cÖgvY Ki †h, A – B = 0.  4 

M. B = 3 Ges 0 <  < 2 n‡j  Gi m¤¢ve¨ gvbmg~n wbY©q Ki| 4 

46 bs cÖ‡kœi mgvavb 

K  evgc¶ = B = tan + sec = tan 


6
 + sec 



6
 [  = 



6
] 

   = 
  1

3
 + 

  2

3
 = 

  3

3
 = 3 = Wvbc¶ 

  B = 3 (†`Lv‡bv n‡jv) 

L  evgc¶ = A − B  

  =  
tan + sec − 1

tan − sec + 1
 − (tan + sec) 

          = 
(sec + tan) − (sec2 − tan2)

tan − sec + 1
  − (tan + sec) 

          = 
(sec + tan) − (sec + tan) (sec − tan)

tan − sec + 1
  − (tan + sec) 

  = 
(sec + tan) (1 − sec + tan)

(1 − sec + tan)
 − (tan + sec) 

  = sec + tan − tan − sec 

  = 0 = Wvbc¶ 

  A − B = 0  (cÖgvwYZ) 

M  m„Rbkxj 23(M) bs mgvavb `ªóe¨| c„ôv-130 

cÖkœ47 tan = 
1

3
  Ges sin FYvÍK|  

[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv]  

K. cot(−) Gi gvb wbY©q Ki|  2 

L. 
sin (−) + cos

sec (−) + tan(−)
  Gi gvb wbY©q Ki| 4 

M. hw` tan + sec = P nq, Z‡e P Gi gvb wbY©q Ki Ges mgxKiYwU 

mgvavb Ki, hLb 0 <  < 2| 4 

47 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan = 
1

3
 Ges sin FYvÍK|  

  cot(–) = – cot  = – 
1

tan
  = – 

1

1

3

 = – 3 (Ans.) 

L   †h‡nZy tan abvÍK Ges sin FYvÍK myZivs 

 †KvYwU 3q PZyf©v‡M Av‡Q| 

  tan = 
–1

– 3
 = 

y

x
 

   x = – 3 , y = –1  

   r = x2 + y2 = 3 + 1  = 4  = 2  

   sin = 
y

r
 = 

–1

2
 , cos = 

x

r
  = 

– 3

2
   

 Ges sec = 
1

cos
 = – 

2

3
   

 cÖ`Ë ivwk = 
sin(–) + cos

sec(–) + tan(–)
   

  = 
–sin + cos

sec – tan
  [ sec(–) = sec] 

  = 

–( )–
1

2
 + ( )–

3

2

 –
2

3
 – ( )

1

3

  = 

1

2
 – 

3

2

–2

3
 – 

1

3

 = 

1 – 3

2

–2–1

3

  

  = 
1 – 3

2
   

3

–3
  = –

1 – 3

2 3
  = 

3 – 1

2 3
  (Ans.)  

M  †`Iqv Av‡Q, tan + sec = P   

  ev, 
1

3
  – 

2

3
 = P  [ÔLÕ n‡Z cÖvß] 

  ev, 
1 – 2

3
 = P  

   P = – 
1

3
  (Ans.)  

 cÖ`Ë mgxKiY, tan + sec = P  

 ev,  tan + sec = – 
1

3
 

 ev,  tan + 
1

3
 = – sec 

 ev,  ( )tan + 
1

3

2

= (– sec)2 

 ev,  tan2 + 
2

3
 tan + 

1

3
 = sec2 

x 

r y 

 
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 ev,  
2

3
 tan + 

1

3
 = sec2 – tan2 

 ev,  
2

3
 tan + 

1

3
 = 1 

 ev,  
2

3
 tan = 1 – 

1

3
  

 ev,  tan = 
1

3
 

 ev,  tan = tan 
π

6
 = tan ( )π + 

π

6
  

 ev,  tan = tan 
π

6
 = tan 

7π

6
  

    = 
π

6
 , 

7π

6
  

 wKš‘  = 
π

6
  MÖnY‡hvM¨ bq| KviY  = 

π

6
  Gi Rb¨ cÖ`Ë mgxKiY 

wm× nq bv| 

   0 <  < 2 mxgvi g‡a¨  Gi m¤¢ve¨ gvb n‡”Q = 
7

6
  (Ans.) 

cÖkœ48 P = 
sin − cos + 1

sin + cos − 1
  Ges Q = sec + tan. 

   [knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv] 

K. tan 10x = cot5x n‡j, x Gi gvb wbY©q Ki| 2 

L. †`LvI †h, P = Q. 4 

M. hw` Q = 3 Ges 0 <  < 2 nq, Z‡e  Gi gvb wbY©q Ki| 4 

48 bs cÖ‡kœi mgvavb 

m„Rbkxj 23 bs mgvavb `ªóe¨| c„ôv-130 

cÖkœ49 p = sin, q = cos [D`qb D”P gva¨wgK we`¨vjq, XvKv] 

K. 5 †m.wg. e¨vmva© wewkó e„‡Ëi †h Pvc †K‡›`ª 60 †KvY Drcbœ K‡i 

Zvi ˆ`N©¨ wbY©q Ki| 2 

L. ap + bq = c n‡j cÖgvY Ki †h, a cos − b sin =  (a2 + b2 − c2)  4 

M. p2 − q2 = q n‡j  Gi gvb wbY©q Ki| hLb 0    2 4 

49 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, e„‡Ëi e¨vmva©, r = 5 †m.wg. 

   †K‡› ª̀ Drcbœ †KvY,  = 60 = 


3
  

 Avgiv Rvwb, Pvc S = r = 5  


3
  = 

5  3.1416

3
  = 5.236 †m.wg. 

L  †`Iqv Av‡Q, p = sin I q = cos 

 kZ©g‡Z, ap + bq = c 

 ev, a sin + b cos = c 

 AZtci m„Rbkxj 16(L) bs mgvavb `ªóe¨| c„ôv-127 

M  kZ©g‡Z, p2 − q2 = q 

 ev, sin2 − cos2 = cos 

 AZtci cvV¨eB‡qi Abykxjbx-8.3 Gi D v̀niY-18 ª̀óe¨| c„ôv-171 

cÖkœ50 tan = 
1

3
 Ges sin FYvÍK| [Gm I Gm nvig v̈b †gBbvi K‡jR, XvKv] 

K. cot(– ) Gi gvb wbY©q Ki Ges  †KvYwU †Kvb PZzf©v‡M Av‡Q Zv 

D‡j­L Ki|  2 

L. 
sin(– ) + cos

sec(– ) + tan(– )
 Gi gvb wbY©q Ki|  4 

M. tan + sec = P n‡j, P Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb 

Ki hLb 0 <  < 2 4 

50 bs cÖ‡kœi mgvavb 

m„Rbkxj 47bs mgvavb `ªóe¨| c„ôv-138 

cÖkœ51 7 sin2 + 3 cos2 = P.  [exi‡kÖô gyÝx Avãyi iDd cvewjK K‡jR, XvKv] 

K.  = 


4
  n‡j P Gi gvb KZ? 2 

L. P = 4 n‡j, cÖgvY Ki †h, cot =  3 4 

M. P = 6 n‡j Ges 0    2 n‡j  Gi m¤¢ve¨ gvb wbY©q Ki| 4 

51 bs cÖ‡kœi mgvavb 

m„Rbkxj 19 bs mgvavb `ªóe¨| c„ôv-128 

cÖkœ52 M = sin Ges N = cos `yBwU wÎ‡KvYwgwZK AbycvZ|  
  [mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv] 

K. 1063 †K †iwWqv‡b cÖKvk Ki| 2 

L. 
M

N
  + 

1

N
  = b n‡j †`LvI †h, sin = 

b2 − 1

b2 + 1
  4 

M. M + N = 2 n‡j  Gi gvb wbY©q Ki †hLv‡b, 0 <  < 


2
 | 4 

52 bs cÖ‡kœi mgvavb 

K    1063 = 10( )6 
3

60


  = 10( )6 

1

20


  = 10( )

121

20


  

   = ( )10 
121

20  60


 = ( )

12121

1200

 = 

12121

1200
  



180
  †iwWqvb 

   = 0.1763 †iwWqvb = 0.18 †iwWqvb (cÖvq) (Ans.) 

L    †`Iqv Av‡Q, M = sin Ges N = cos 

 kZ©g‡Z, 
M

N
  + 

1

N
  = b 

 ev, 
sin

cos
  + 

1

cos
  = b 

 ev, tan + sec = b 

 AZtci m„Rbkxj 4(L) bs mgvavb Abyiƒc| c„ôv−122 

M   kZ©g‡Z, M + N = 2 

 ev, sin + cos  = 2 

 AZtci cvV¨eB‡qi Aa¨vq 8.3 Gi D`vniY-17 `ªóe¨| c„ôv- 

170 

cÖkœ53  

 

 

 

 

 

 
 

wP‡Î O e„ËwUi †K› ª̀ Ges OF = Pvc FP. [mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi] 

K.  †K wWwMÖ‡Z cÖKvk Ki| 2 

L. cÖgvY Ki †h,  GKwU aª“e †KvY| 4 

M.  Gi †Kvb gv‡bi Rb¨ 
MP

OP
  + 

OM

OP
  = 2 n‡e, †hLv‡b 0 <  < 2 

Zv wbY©q Ki| 4 

53 bs cÖ‡kœi mgvavb 

m„Rbkxj 8 bs mgvavb `ªóe¨| c„ôv-124 

cÖkœ54 O †K›`ªwewkó 

e„‡Ëi e¨vmva© OA = r Ges 

Pvc AB Gi ˆ`N©¨ e„‡Ëi 

e¨vmva© r Gi mgvb| 

[Gg B GBP Avwid K‡jR, MvRxcyi] 

 

 

 

K. 9:30 Uvq Nwoi N›Uvi KuvUv I wgwb‡Ui KuvUvi ga¨eZx© †KvY KZ 

wWwMÖ? 2 

L. †`LvI †h, AOB GKwU aª“eK †KvY| 4 

M. sec + cos = 
3

2
  n‡j,  Gi gvb wbY©q Ki| hLb 0 <  < 2. 4 

54 bs cÖ‡kœi mgvavb 

K  Nwoi NÈvi KuvUv H, wgwb‡Ui KuvUv M Ges NÈvi KuvUv I wgwb‡Ui 

KuvUvi ga¨eZx© †KvY  n‡j,  = | |60H − 11M

2
  

  = | |60  9 − 11  30

2
 [H = 9, M = 30] 

  = | |540 − 330

2
 = 105 (Ans.) 

L  cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-3 `ªóe¨| c„ôv- 136 

 [we.`ª. P Gi cwei‡Z© A Ges A Gi cwie‡Z© P wb‡Z n‡e] 

 
O 

M 
F 

P 

O r 
A 

B 
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M  †`Iqv Av‡Q, sec + cos = 
3

2
  hLb 0 <  < 2 

 ev, 
1

cos
  + cos = 

3

2
  

 ev, 
1 + cos2

cos
  = 

3

2
  

 ev, 2 cos2 − 3 cos + 2 = 0 

 ev, 2 cos2 − 2 cos − cos + 2 = 0 

 ev, 2 cos (cos − 2) − 1(cos − 2) = 0 

  (cos − 2) ( 2 cos − 1) = 0 

 nq, cos − 2 = 0 

  cos = 2 

 Bnv Am¤¢e| KviY cos Gi m‡e©v”P gvb 1 

 A_ev, 2 cos − 1 = 0 ev, cos = 
1

2
  

 ev, cos = cos 


4
  = cos ( )2 − 



4
  ev, cos = cos 



4
  = cos 

7

4
  

   = 


4
 , 

7

4
  (Ans.) 

cÖkœ55 cot + cosec = m. [G.wf.†R.Gg. miKvwi evwjKv D”P we`¨vjq, gywÝMÄ] 

K. cosec − cot Gi gvb wbY©q Ki| 2 

L. m = 2 n‡j †`LvI †h, 
sin − cos + 1

sin + cos − 1
  = 

1 + sin

cos
  4 

M. m = 3 n‡j,  Gi gvb wbY©q Ki| †hLv‡b 0    2. 4 

55 bs cÖ‡kœi mgvavb 

m„Rbkxj 13 bs mgvavb `ªóe¨| c„ôv-126 

cÖkœ56 cÖ`Ë Z‡_¨i Av‡jv‡K wb‡Pi cÖkœ̧ ‡jvi DËi `vI: 

A = x sin, B = y cos [eªvþ›`x gva¨wgK evwjKv we`¨vjq, biwms`x] 

K. DÏxc‡Ki Av‡jv‡K †`LvI †h, 
A2

x2   + 
B2

y2  = 1 2 

L. A + B = z n‡j DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  

 x cos − y sin =  x2 + y2 − z2  4 

M. DÏxc‡Ki Av‡jv‡K x2 = 3, y2 = 7 Ges A2 + B2 = 4 n‡j  Gi gvb 

wbY©q Ki hLb 0 <  < 2| 4 

56 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, A = x sin I B = y cos 

 evgc¶ = 
A2

x2   + 
B2

y2  = 
(x sin)2

x2   + 
(y cos)2

y2   

   = 
x2 sin2

x2   + 
y2 cos2

y2  = cos2 + sin2 = 1 

   = Wvbc¶ 

  
A2

x2   + 
B2

y2  = 1 (†`Lv‡bv n‡jv) 

L  m„Rbkxj 16(L) bs mgvavb Gi Abyiƒc| c„ôv-127 

M  †`Iqv Av‡Q, A = x sin I B = y cos 

 kZ©g‡Z, A2 + B2 = 4 

 ev, (x sin)2 + (y cos)2 = 4 

 ev, x2 sin2 + y2 cos2 = 4 

 ev, 3 sin2 + 7 cos2 = 4 

 ev, 3(1 − cos2) + 7 cos2 = 4 

 ev, 3 − 3 cos2 + 7 cos2 = 4 

 ev, 4 cos2 = 4 − 3 

 ev, cos2 = 
1

4
  

  cos =  
1

2
  

 ‘+’ wPý wb‡q,  (−) wPý wb‡q cvB, 

 cos = 
1

2
  cos = − 

1

2
  

 ev, cos = cos 


3
  ev, cos = − cos 



3
  

 ev, cos = cos 


3
 , cos ( )2 − 



3
  ev, cos = cos( )− 



3
, cos( )+ 



3
 

 ev, cos = cos 


3
 , cos 

5

3
  ev, cos = cos 

2

3
 , cos 

4

3
  

   = 


3
 , 

5

3
    = 

2

3
 , 

4

3
  

  0 <  < 2 e¨ewa‡Z  Gi gvb  


3
 , 

2

3
 , 

4

3
 , 

5

3
  (Ans.) 

cÖkœ57 (i) P = sec + tan   (ii) Q = sin ( )25

6
  

  [we› ỳevwmbx miKvwi evjK D”P we`¨vjq, Uv½vBj] 

K. Q Gi gvb wbY©q Ki| 2 

L. P = x n‡j †`LvI †h, sin = 
x2 − 1

x2 + 1
  4 

M. P = 3 Ges 0 <  < 2 n‡j  Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki| 4 

57 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, Q = sin ( )25

6
 = sin ( )8  



2
 + 



6
  

   = sin 


6
  = 

1

2
  (Ans.) 

L  m„Rbkxj 4(L) bs mgvavb `ªóe¨| c„ôv-122 

M  m„Rbkxj 10(M) bs mgvavb `ªóe¨| c„ôv-125 

cÖkœ58 g‡b Ki, P = 
sin + cos − 1

sin − cos + 1
 Ges Q = 

cos

1 + sin
  

[gqgbwmsn wRjv ¯‹zj] 

K. tan 10x = cot 5x n‡j, x Gi gvb wbY©q Ki|  2 

L. †`LvI †h, P = Q 4 

M. hw` Q−1 = 3 Ges 0 <  < 2 nq, Z‡e  Gi gvb wbY©q Ki| 4 

58 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 23(K) bs mgvavb `ªóe¨| c„ôv-130 

L  evgc¶ = P = 
sin + cos − 1

sin − cos + 1
 

 = 

sin

cos
 + 

cos

cos
 − 

1

cos

sin

cos
 − 

cos

cos
 + 

1

cos

 [je I ni‡K cos Øviv fvM K‡i] 

 = 
tan + 1 − sec

tan − 1 + sec
 = 

1 − sec + tan

tan + sec − (sec2 − tan2)
 

 = 
1 − sec + tan

(tan + sec) − (sec + tan)(sec − tan)
 

 = 
1 − sec + tan

(sec + tan)(1 − sec + tan)
 = 

1

1

cos
 + 

sin

cos

 

 = 
1

1 + sin

cos

 = 
cos

1 + sin
 = Q = Wvbc¶ 

  P = Q (†`Lv‡bv n‡jv) 

M  cÖkœg‡Z, Q−1 = 3 ev, 
1

Q
 = 3  ev, 

1

cos

1 + sin

 = 3 

 ev, 
1 + sin

cos
 = 3   ev, 

1

cos
 + 

sin

cos
 = 3 

  sec + tan = 3 

 AZtci m„Rbkxj 23(M) bs mgvavb `ªóe¨| c„ôv-130 

cÖkœ59  

 
 

 
 
 
   [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, †gv‡gbkvnx] 

K. sin( + ) + cos( + ) Gi gvb KZ? 2 

L. DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, (sin − cos)2 = 1 − 2 sin.cos 4 

M. x2 + 
1

x2  = 2 n‡j,  Gi gvb KZ? 4 

59 bs cÖ‡kœi mgvavb 

A 

x2 + 1  
B C 

  
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m„Rbkxj 2bs mgvavb `ªóe¨| c„ôv-121 

cÖkœ60  

 

 

 

 

 

wP‡Î PQR e„‡Ëi †K›`ª O Ges PR e¨vm| 

   [Rvgvjcyi wRjv ¯‹zj, Rvgvjcyi] 

K. Q Gi e„Ëxqgvb Ges PR Gi ˆ`N©¨ wbY©q Ki| 2 

L. cÖgvY Ki †h, sin 
P + Q

2
  + tan 

P + Q

2
  = cos 

R

2
 ( )1 + cosec 

R

2
 . 4 

M. sec2x + tan2x = a n‡j, a Gi gvb wbY©q Ki Ges mgxKiYwUi mgvavb 

Ki| †hLv‡b 0 < x < 2| 4 

60 bs cÖ‡kœi mgvavb 

K   

 

 

 

 

 

 PQR-G PQR = Aa©e„Ë¯’ †KvY = 90 

  PQR = 
c

2
  (Ans.) 

 PQR G, PR2 = PQ2 + QR2  = ( 3)2 + (1)2 = 3 + 1 = 4 

  PR = 2 †m.wg. (Ans.) 

L  ÔKÕ †_‡K cvB, Q = 90 

 Avevi, tanP = 
1

3
  = tan30 

  P = 30 

 Ges tan R = 
3

1
  = 3 = tan 60 

  R = 60 

 evgc¶ = sin 
P + Q

2
  + tan 

P + Q

2
  

   = sin 
30 + 90

2
  + tan 

30 + 90

2
  

   = sin 60 + tan 60 

   = 
3

2
  + 3 = 

3 + 2 3

2
  = 

3 3

2
  

 Wvbc¶ = cos 
R

2
 ( )1 + cosec 

R

2
  

   = cos 
60

2
 ( )1 + cosec 

60

2
  

   = cos 30 (1 + cosec 30) 

   = 
3

2
 (1 + 2) = 

3 3

2
  

  sin 
P + Q

2
 + tan 

P + Q

2
  = cos 

R

2
 ( )1 + cosec 

R

2
  (cÖgvwYZ) 

M  †`Iqv Av‡Q, sec2x + tan2x  = a 

 ev, sec230 + tan230 = a   [ÔLÕ †_‡K x = P = 30] 

 ev, ( )
2

3

2

 + ( )
1

3

2

  = a 

 ev, 
4

3
  + 

1

3
  = a 

  a = 
5

3
  

 GLb, sec2x + tan2x = 
5

3
  

 ev, 1 + tan2x + tan2x = 
5

3
  

 ev, 2 tan2x = 
5

3
  − 1 

 ev, 2 tan2x = 
5 − 3

3
  

 ev, tan2x = 
2

3  2
  

 ev, tan2x = 
1

3
  

  tanx =  
1

3
  

 Ô+Õ wPý wb‡q tanx = 
1

3
  

 ev, tanx = tan 


6
  = tan ( ) + 



6
  

  x = 


6
 , 

7

6
  

 Ô−Õ wPý wb‡q tanx = − 
1

3
  

 ev, tanx = tan ( ) − 


6
  = tan ( )2 − 



6
  

 ev, tanx = tan 
5

6
  = tan 

11

6
  

  x = 
5

6
 , 

11

6
  

  wb‡Y©q mgvavb: x = 


6
 ,  

7

6
 , 

5

6
 ,  

11

6
  (Ans.) 

cÖkœ61 ƒ(x) = sinx [†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi] 

K. 5 †m.wg. e¨vmva©wewkó e„‡Ëi †h Pvc †K‡› ª̀ 60 †KvY Drcbœ K‡i Zvi 

ˆ`N©¨ wbY©q Ki| 2 

L. hw` aƒ() + bƒ( )

2
 −    = c nq, Zvn‡j cÖgvY Ki †h,  

 aƒ( )

2
 −   − bƒ() =  a2 + b2 − c2 . 4 

M. mgvavb Ki : ƒ(x) + ƒ( )

2
 − x   = 2 hLb 0  x  2. 4 

61 bs cÖ‡kœi mgvavb 

m„Rbkxj 16 bs mgvavb `ªóe¨| c„ôv-127 

cÖkœ62 m = a cos Ges n = b sin.   

[†bÎ‡KvYv miKvwi evwjKv D”P we`¨vjq, †bÎ‡KvYv] 

K. †iwWqvb †KvY Kv‡K e‡j? GK †iwWqvb‡K wWMÖx‡Z cÖKvk Ki| 2 

L. cÖgvY Ki †h, a sin + b cos =  a2 + b2 − c2
 hLb m − n = c. 4 

M. a2 = 3, b2 = 7 Ges m2 + n2 = 4 n‡j cÖgvY Ki †h, tan =  
1

3
. 4 

62 bs cÖ‡kœi mgvavb 

K   †iwWqvb †KvY: †Kvb e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h 

†KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb †KvY e‡j| 

 Avgiv Rvwb, c = 180 

  1c = 
180


 = 

180

3.1416
 = 57.2956 (Ans.) 

L   †`Iqv Av‡Q, m = a cos, n = b sin 

 GLb, m − n = c 

 ev, a cos − b sin = c 

 AZci: m„Rbkxj 20(L) bs mgvavb `ªóe¨| c„ôv-128 

M  †`Iqv Av‡Q, m = a cos Ges n = b sin 

GLb, m2 + n2 = 4 

ev, a2cos2 + b2sin2 = 4 

ev, 3 cos2 + 7 sin2 = 4 [ a2 = 3, b2 = 7] 

AZci: cvV¨eB‡qi Abykxjbx-8.2 Gi D`vniY-4 `ªóe¨| c„ôv-155 

cÖkœ63 570 wK‡jvwgUvi ~̀‡i GKwU we›`y‡Z †Kv‡bv cvnvo 9 †KvY 

Drcbœ K‡i|  [ivRevox miKvwi D”P we`¨vjq, ivRevox] 

K. 9 †KvY‡K †iwWqv‡b cÖKvk Ki|  2 

L. cvnvowUi D”PZv wbY©q Ki| 4 

Q 

P 
O 

R 

1 †m.wg. 

x 

Q 

P 
O 

R 

1 †m.wg. 

x 
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M. 7 sin2 + 3 cos2 = 4 n‡j cÖgvY Ki †h, tan =  
1

3
 | 4 

63 bs cÖ‡kœi mgvavb 

K  9 = ( )
9

60

  = ( )

3

20

  = 

3

20
  



180
  †iwWqvb 

 = 0.0026 †iwWqvb (Ans.) 

L  Avgiv Rvwb, r e¨vmv‡a©i e„‡Ëi †K‡›`ª S Pvc Ges  †KvY Drcbœ 

 Ki‡j, S = r 

 GLv‡b,  = 9 = 0.0026 †iwWqvb 

      r = 570 wK.wg. 

  cvnv‡oi D”PZv S = r = 570  0.0026 

   = 1.482 wK.wg. = 1482 wg. (Ans.) 

M  m„Rbkxj 19(L) bs mgvavb `ªóe¨| c„ôv-128 

 AZtci tan =  
1

3
  

cÖkœ64 (i)  

 
 
 

 
 
 
(ii) tan + sec = x 

(iii) 2 sin2A + 3 cosA = 0;  [0  A  540] 
   [dwi`cyi miKvwi evwjKv D”P we`¨vjq, dwi`cyi] 

K. (i) bs G cÖ`Ë e„ËwUi cwiwa †ei Ki| 2 

L. sin + cos = 
x2 + 2x − 1

x2 + 1
  cÖgvY Ki| 4 

M. A Gi m¤¢ve¨ mKj gvb †ei Ki| 4 

64 bs cÖ‡kœi mgvavb 

K  wPÎvbyhvqx, Pvc AB = S = 5 cm 

   AOB =  = 30 

  Avgiv Rvwb, S = r ev, 5 = r.30 

 ev, 5 = r  30  


180
   ev, r = 

5  180

30
   r = 30 

  e„ËwUi cwiwa = 2r = 2  30 = 60 †m.wg. (Ans.) 

L  m„Rbkxj 4(L) bs mgvavb `ªóe¨| c„ôv-122 

 AZtci cos = 1 − sin2  = 1 − ( )x2 − 1

x2 + 1

2

  

   = 
(x2 + 1)2 − (x2 − 1)2

x2 + 1
 = 

4x2

x2 + 1
  = 

2x

x2 + 1
  

  sin + cos = 
x2 − 1

x2 + 1
 + 

2x

x2 + 1
  = 

x2 − 1 + 2x

x2 + 1
  

   = 
x2 + 2x − 1

x2 + 1
  (cÖgvwYZ) 

M  †`Iqv Av‡Q,    

 2 sin2 A + 3 cos A = 0  

 ev, 2 (1−cos2A) + 3 cosA = 0   

 ev, 2 − 2 cos2A + 3 cosA = 0 

 ev, 2 cos2A − 3 cosA − 2 = 0  [Dfqc¶‡K (–1) Øviv ¸Y K‡i] 

 ev, 2 cos2 A − 4 cosA + cos A − 2 = 0 

 ev, 2 cosA ( cosA − 2) +1 (cosA − 2) = 0 

 ev, (2 cos A + 1) (cos A − 2) = 0 

 wKš—y, cosA − 2  0  †Kbbv − 1  cosA  1 

 AZGe 2cosA + 1 = 0 

 ev, cosA = − 
1

2
  

 ev, cosA = − 
1

2
  = − cos



3
  

 ev, cosA = cos ( ) − 


3
 , cos ( ) + 



3
 , cos( )3 − 



3
  

[kZ©vbymvi 0  A  540] 

 ev, cosA = cos
2

3
 , cos

4

3
 , cos 

8

3
   

  A = 
2

3
 , 

4

3
 , 

8

3
 , hv 0  A  540, 

8

3
  kZ© c~iY K‡i 

  wbw`©ó mxgvi g‡a¨ A Gi m¤¢ve¨ gvbmg~n = 
2

3
 , 

4

3
 , 

8

3
  (Ans.) 

cÖkœ65  

 

 

 

 

 

 

 

 
 [Mft j¨ve‡iUix nvB ¯‹zj, ivRkvnx] 

K. †iwWqvb Kv‡K e‡j? 2 

L. DÏxc‡Ki wP‡Îi Av‡jv‡K r e¨vmv‡a©i †Kv‡bv e„‡Ë S ˆ`‡N©¨i †Kv‡bv 

Pvc †K‡›`ª  cwigvY †KvY Drcbœ Ki‡j, †`LvI †h, S = r 4 

M. DÏxc‡Ki Aw¼Z Nwoi NÈvi KuvUv I wgwb‡Ui KuvUvi Aš—M©Z 

†KvY‡K wWMÖx‡Z cÖKvk Ki| 4 

65 bs cÖ‡kœi mgvavb 

K  †iwWqvb : †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h 

†KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb e‡j| 

L  cvV¨eB‡qi Abykxjbx-8.1 Gi Aby‡”Q`-8.5 Gi cÖwZÁv-4 `ªóe¨| 

c„ôv-137 

M  DÏxc‡Ki Aw¼Z Nwo‡Z 9 : 30 Uv ev‡R| 

 60 wgwb‡U Nwoi wgwb‡Ui KuvUv 60wU Ni AwZµg K‡i Ges 60 

wgwb‡U NÈvi KuvUv 5wU Ni AwZµg K‡i| myZivs NÈvi KuvUv cÖwZ 

wgwb‡U 
5

60
 ev 

1

12
 Ni AwZµg K‡i| 

 Avevi, Nwoi Wvqvj ev gyLcv‡Îi 60wU Ni †K‡›`ª Pvi mg‡KvY ev 

360 †KvY aviY K‡i| 

  GKwU Ni †K‡›`ª 
360

60
 = 6 †KvY aviY K‡i| 9.30 wgwb‡Ui 

mgq wgwb‡Ui KuvUv 6 Gi `v‡M Ae¯’vb K‡i Ges NÈvi KuvUv 9 Uvi 

`vM †_‡K 30 wgwb‡U 
30

12
 ev 2 

1

2
 Ni Av‡M m‡i hvq| 

 myZivs, 9.30 wgwb‡U `yBwU KuvUvi g‡a¨ e¨eavb (6 Gi `vM †_‡K 9 

Gi `vM ch©š—) 15 Ni + 2
1

2
 Ni = 17 

1

2
  Ni| 

 †h‡nZy 1 Ni †K‡›`ª 6 †KvY aviY K‡i 

  17 
1

2
  Ni †K‡›`ª 17 

1

2
   6 = 105 †KvY aviY K‡i| (Ans.) 

cÖkœ66  [ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx] 

 

 

 

 

 

 

 

K. sin3A = cos3A n‡j A Gi gvb wbY©q Ki|  2 

L. cÖgvY Ki †h, tanA + tanB + tanC = tan(– D) 4 

M. tan2 + cot2 = 2 n‡j  Gi gvb wbY©q Ki †hL‡b 0 <  < 2 4 

66 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  sin3A = cos3A ev, 
sin3A

cos3A
 = 1 

 ev, tan3A = tan45  ev, 3A = 45   A = 15 (Ans.) 

L  ABCD PZzf©yRwU e„‡Ë Aš—wj©wLZ|  

  A + C = 180 

 Ges B + D = 180 

A 

B 

AB = 5 cm 
30 

O 

6 

12 

9 3 

P 

B r 

 

S 

O 

A 

B D 

C 
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D
œ

P
Zi

 M
w

YZ
 

 

 evgc¶ = tanA + tanB + tanC 

  = tanA + tan(180 – D) + tan(180 – A)  

  = tanA + tan(2  90 – D) + tan(2  90 – A) 

  = tanA – tanD – tanA = tan(– D) = Wvbc¶ 

  tanA + tanB + tanC = tan(– D) (cÖgvwYZ)   

M  †`Iqv Av‡Q, tan2 + cot2 = 2  

 ev, tan2 +
2tan

1
= 2   

 ev, tan4 +1  = 2 tan2  [Dfq c¶‡K tan2 Øviv ¸Y K‡i ] 

 ev, tan4 − 2 tan2 + 1 = 0 

 ev, (tan2 − 1)2 = 0 

 ev, tan2 − 1 = 0 

 ev, tan2  = 1 

 ev, tan  =  1 

 GLb, tan  = 1 wb‡q cvB, 

 tan = tan


4
 , tan ( + 



4
 )  (kZ©vbymv‡i) 

 ev, tan = tan


4
 , tan

5

4
   

   = 


4
 , 

5

4
  

 Avevi, tan = –1 wb‡q cvB, tan = – tan


4
  

  ev, tan = tan ( – 


4
 ),  tan (2  – 



4
 ) (kZ©vbymv‡i) 

  ev, tan = tan
3

4
 , tan

7

4
  

    = 
3

4
 , 

7

4
  

 wbw ©̀ó mxgvi g‡a¨  Gi m¤¢ve¨ gvbmg~n, 


4
 , 

3

4
 , 

5

4
 , 

7

4
 (Ans.) 

cÖkœ67 (i) sec + tan = 
x

y
 , (ii) m = p cos − q sin  [bIMuv wRjv ‹̄zj, bIMuv] 

K. (i) bs n‡Z cÖgvY Ki †h, x = 
y(1 + sin)

cos
  2 

L. cÖgvY Ki †h, cos = 
2xy

x2 + y2  4 

M. (ii) bs n‡Z cÖgvY Ki †h, p sin + q cos =  p2 + q2 − m2  4 

67 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, sec + tan = 
x

y
  

 ev, 
1

cos
  + 

sin

cos
  = 

x

y
  

 ev, 
1 + sin

cos
  = 

x

y
  

  x = 
y(1 + sin)

cos
  (cÖgvwYZ) 

L  ÔKÕ n‡Z cvB, 
1 + sin

cos
  = 

x

y
  

 ev, ( )
1 + sin

cos

2

  = 
x2

y2     [eM© K‡i] 

 ev, 
(1 + sin)2

1 − sin2
  = 

x2

y2  

 ev, 
(1 + sin) (1 + sin)

(1 + sin) (1 − sin)
  = 

x2

y2  

 ev, 
1 + sin

1 − sin
  = 

x2

y2  

 ev, 
1 + sin + 1 − sin

1 + sin − 1 + sin
  = 

x2 + y2

x2 − y2    [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2 sin
  = 

x2 + y2

x2 − y2  

 ev, 
1

sin
  = 

x2 + y2

x2 − y2  

 ev, 
1

sin2
  = 

(x2 + y2)2

(x2 − y2)2   [Dfqc¶‡K eM© K‡i] 

 ev, 
1

1 − cos2
  = 

x4 + y4 + 2x2y2

x4 + y4 − 2x2y2  

 ev, 1 − cos2 = 
x4 + y4 − 2x2y2

x4 + y4 + 2x2y2  

 ev, cos2 = 1 − 
x4 + y4 − 2x2y2

x4 + y4 + 2x2y2  

 ev, cos2 = 
x4 + y4 + 2x2y2 − x4 − y4 + 2x2y2

x4 + y4 + 2x2y2   

 ev, cos2 = 
4x2y2

x4 + y4 + 2x2y2  

 ev, cos2 = 
(2xy)2

(x2 + y2)2  

  cos = 
2xy

x2 + y2  (cÖgvwYZ) 

M  †`Iqv Av‡Q, pcos − qsin = m 

ev,  (pcos − qsin)2 = m2 [ Dfq c¶‡K eM© K‡i] 

ev,  p2cos2 −2pcos. qsin + q2sin2 = m2 

ev,  p2 (1 − sin2) −2pcos.qsin + q2 (1 − cos2) = m2   

ev,  p2 − p2sin2 − 2pcos.qsin + q2 − q2cos2 = m2 

ev,  − (p2sin2 + 2pcos.qsin + q2cos2) = − (p2 + q2 − m2) 

ev,  p2sin2 + 2pcos.qsin + q2cos2 = p2 + q2 − m2 

ev,  (psin)2 + 2psin.qcos + (qcos)2 = p2 + q2 − m2 

ev,  (psin + qcos)2 = p2 + q2 −m2 

 psin + qcos =  p2 + q2 − m2  (cÖgvwYZ) 

cÖkœ68 P = 1 − sin, Q = sec − tan, R = 1 + sin.  

  [cvebv †Rjv ¯‹zj, cvebv] 

K. †`LvI †h, Q = P sec 2 

L.  m~²‡Kv‡Yi †¶‡Î Q = ( 3)−1
 n‡j,  Gi gvb KZ? 4 

M. cÖgvY Ki †h, PR−1 = Q2
 4 

68 bs cÖ‡kœi mgvavb 

m„Rbkxj 24 bs mgvavb `ªóe¨| c„ôv-130 

cÖkœ69  

 

 

 

 
 

  [cvebv miKvwi evwjKv D”P we`¨vjq, cvebv] 

K. cos( + ) Gi gvb KZ?  2 

L. DÏxc‡Ki Av‡jv‡K †`LvI †h, (sin + cos)2 = 1 + 2 sin cos 4 

M. x + x2 + 1  = 3 n‡j  Gi gvb wbY©q Ki| 4 

69 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

  ABC = , ACB =  

 Ges BAC = 90 

  ABC + ACB = 90 

 ev,  +  = 90 

  cos( + ) = cos90 = 0 (Ans.)  

L  DÏxcK n‡Z cvB, ACB =  

 AC = 1 

 BC = x2 + 1 

  AB = BC2 − AC2 = x2 + 1 − 1 = x2 = x 

 sin = 
AB

BC
 = 

x

x2 + 1
 Ges cos = 

AC

BC
 = 

1

x2 + 1
 

evgc¶ = (sin + cos)2 = ( )
x

x2 + 1
 + 

1

x2 + 1

2

 

 = 
(x + 1)2

( )x2 + 1
2
 = 

x2 + 2x + 1

x2 + 1
 = 

x2 + 1 + 2x

x2 + 1
 

 = 1 + 2 
x

(x2 + 1)
 = 1 + 2.

x

x2 + 1
 . 

1

x2 + 1
 

 = 1 + 2.sin .cos = Wvbc¶ 

 (sin + cos)2 = 1 + 2sin.cos (†`Lv‡bv n‡jv) 
 

B C 

A 

  

x2 + 1  

1 

B 

C 

A 

x2 + 1  
1 

 

 
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M  DÏxcK n‡Z cvB, cot = 
AB

AC
 = 

x

1
 = x 

 cosec = 
BC

AC
 = 

x2 + 1

1
 = x2 + 1 

†`Iqv Av‡Q, x + x2 + 1 = 3 

ev,  cot + cosec = 3 

ev,  
cos

sin
 + 

1

sin
 = 3 

ev,  
1 + cos

sin
 = 3 

ev,  (1 + cos)2 = ( )3 sin 2
 [eM© K‡i] 

ev,  cos2 + 2cos + 1 = 3sin2 

ev,  cos2 + 2cos + 1 = 3(1 − cos2) 

ev,  cos2 + 2cos + 1 = 3 − 3cos2 

ev,  4 cos2 + 2cos − 2 = 0 

ev,  2cos2 + cos − 1 = 0 

ev,  2 cos2 + 2cos − cos − 1 = 0 

ev,  2cos(cos + 1) − 1(cos + 1) = 0 

ev,  (cos + 1)(2cos − 1) = 0 

 nq, 2cos − 1 = 0  A_ev cos + 1 = 0 

ev,  cos = 
1

2
  ev, cos = − 1 

ev,  cos = cos60  ev, cos = cos180 

  = 60 (Ans.)   = 180 hv MÖnY‡hvM¨ bq| KviY 

DÏxc‡K  < 90 

cÖkœ70 A = 
sin − cos + 1

sin + cos − 1
 , B = sec + tan  

  [e¸ov miKvwi evwjKv D”P we`¨vjq, e¸ov] 

K. tan 10x = cot5x n‡j, x Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, A = B 4 

M. B = 3 Ges 0 <  < 2 n‡j,  Gi gvb wbY©q Ki| 4 

70 bs cÖ‡kœi mgvavb 

 m„Rbkxj 23 bs mgvavb `ªóe¨| c„ôv-130 

cÖkœ71 cosec − cot = 
1

x
 , †hLv‡b m~²‡KvY|  

 [Avg©W cywjk e¨vUvwjqb cvewjK ¯‹zj I K‡jR, e¸ov] 

K. cosec + cot Gi gvb wbY©q Ki| 2 

L. †`LvI †h, sec = 
x2 + 1

x2 − 1
  4 

M. 
2x

1 + x2 + 
x2 − 1

x + 1
  = 2 n‡j,  Gi gvb wbY©q Ki| 4 

71 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, cosec − cot = 
1

x
  

 Avgiv Rvwb, cosec2 − cot2 = 1 

 ev, (cosec + cot) (cosec − cot) = 1 

 ev, 
1

x
 .(cosec + cot) = 1 

  cosec + cot = x (Ans.) 

L  K n‡Z cvB, cosec + cot = x 

 ev, (cosec + cot)2 = x2 

 ev, ( )
1

sin
 + 

cos

sin

2

  = x2 

 ev, ( )
1 + cos

sin

2

  = x2 

 ev, 
(1 + cos)2

sin2
  = x2 

 ev, 
(1 + cos)2

1 − cos2
  = x2 

 ev, 
(1 + cos) (1 + cos)

(1 − cos) (1 + cos)
 = x2 

 ev, 
1 + cos

1 − cos
  = x2 

 ev, 
1 + cos + 1 − cos

1 + cos − 1 + cos
  = 

x2 + 1

x2 − 1
  [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2cos
  = 

x2 + 1

x2 − 1
  

 ev, 
1

cos
  = 

x2 + 1

x2 − 1
    sec = 

x2 + 1

x2 − 1
   (†`Lv‡bv n‡jv) 

M  ÔLÕ n‡Z cvB,  sec = 
x2 + 1

x2 − 1
  

 ABC G AB = (x2 + 1)2 − (x2 − 1)2 = 2x 

  sin = 
2x

1 + x2  Ges cos =  
x2 − 1

x2 + 1
  

 †`Iqv Av‡Q, 

 
2x

1 + x2  + 
x2 − 1

x2 + 1
  = 2  

 ev, sin + cos = 2  

 ev, sin = 2  − cos 

 ev, sin2 = 2 − 2 2  cos + cos2 

 ev, 1 − cos2 − 2 + 2 2 cos − cos2 = 0 

 ev, − 2 cos2 + 2 2 cos − 1 = 0 

 ev, 2cos2 − 2 2 cos + 1 = 0 

 ev, ( 2 cos)2 − 2 2 cos.1 + 12 = 0 

 ev, ( 2 cos − 1)2 = 0 

 ev, 2 cos − 1 = 0 

 ev, 2 cos = 1 

 ev, cos = 
1

2
  

 ev, cos = cos45 

   = 45 (Ans.) 

cÖkœ72 tan + sec = x n‡j,   [ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU] 

K. sec − tan Gi gvb wbY©q Ki| 2 

L. †`LvI †h, cosec = 
x2 + 1

x2 − 1
  4 

M. mgvavb Ki: cot2 + cosec2 = 3 †hLv‡b 0 <  < 2. 4 

72 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan + sec = x 

 Avgiv Rvwb, sec2 − tan2 = 1 

 ev, (sec + tan) (sec − tan) = 1 

 ev, sec − tan = 
1

sec + tan
  

 ev, sec − tan = 
1

tan + sec
  

  sec − tan = 
1

x
  (Ans.) 

L   m„Rbkxj 4(L) bs mgvavb `ªóe¨| c„ôv-122  

 AZtci 
1

sin
  = 

1

x2 − 1

x2 + 1

  

  cosec = 
x2 + 1

x2 − 1
  (†`Lv‡bv n‡jv) 

M   †`Iqv Av‡Q, cot2 + cosec2 = 3 

 ev,  cot2 + 1 + cot2 = 3   

 ev,  2cot2  = 2 

 ev,  cot2  = 1 

 ev,  cot  =  1 

 cot  = 1 wb‡q cvB, 

 cot = cot


4
 , cot ( + 



4
 ) [kZ©vbymv‡i] 

 ev,  cot = cot


4
 ,  cot

5

4
  

    = 


4
 , 

5

4
  hv 0 <  < 2 kZ© c~iY K‡i| 

 Avevi, cot = – 1 †_‡K cvB, 

 cot = – cot


4
  

 ev,  cot = cot ( – 


4
 ) , cot(2 – 



4
 )  [kZ©vbymv‡i] 

A 

B C 
x2 – 1 

x2+1 
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 ev,  cot = cot
3

4
 , cot

7

4
  

    = 
3

4
 , 

7

4
 , hv 0 <  < 2 kZ© c~iY K‡i| 

   wbw`©ó mxgvi g‡a¨  Gi m¤¢ve¨ gvbmg~n,  

  


4
 , 

3

4
 , 

5

4
 , 

7

4
  (Ans.) 

cÖkœ73   [w`bvRcyi wRjv ¯‹zj, w`bvRcyi] 

 

 

 

 
 

   

K. tan6 = cot3 n‡j,  Gi gvb KZ? 2 

L. Avevi x = 4; y = 3 Ges mKj Abycv‡Zi gvb‡K FYvÍK we‡ePbvq 

wb‡q DÏxc‡Ki wfwË‡Z 
sin (−) + cos (−)

sec(−) − tan
  Gi gvb KZ? 4 

M. x + y = 2r Ges 0 <  < 2 n‡j,  Gi gvb KZ? 4 

73 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, tan6 = cot3 

 ev, tan6 = tan(90 − 3) 

 ev, 6 = 90 − 3 

 ev, 6 + 3 = 90 

 ev, 9 = 90 

   = 10 (Ans.) 

L  wPÎ n‡Z, tan = 
PQ

OQ
 = 

3

4
  

 †h‡nZz tan abvÍK, ZvB sin, cos I sec FYvÍK n‡e| 

  sin = 
PQ

OP
  = − 

3

5
  

  cos = 
OQ

OP
 = 

− 4

5
  

  sec = − 
5

4
  

 GLb, 
sin(− ) + cos(− )

sec (– ) − tan
  = 

− sin + cos

sec − tan
 = 

3

5
  − 

4

5
 

− 
5

4
  − 

3

4
 

  

   = 

3 − 4

5

– 5 − 3

4

  = − 
1

5
   

4

− 8
 = 

1

10
 (Ans.) 

M  OPQ G sin = 
y

r
  Ges cos = 

x

r
  

  y = r sin          x = r cos 

 GLb, x + y = 2r 

 ev, r cos + r sin = 2r 

 ev, cos + sin = 2 

 ev,  sin = 2 − cos 

 ev,  sin2 = 2 − 2 2cos + cos2 

 ev,  1 − cos2 = 2 − 2 2 cos + cos2 

 ev,  2cos2 − 2 2cos + 1 = 0 

 ev,  ( 2cos)2 − 2. 2cos.1 + (1)2 = 0 

 ev,  ( 2 cos − 1)2 = 0 

 ev,  2 cos − 1 = 0 

 ev, cos = 
1

2
 = cos 



4
 = cos ( )2 − 



4
 [ 0 <  < 2] 

   = 


4
 , 

7

4
 

 wKš‘ ïw× cix¶v K‡i cvB, 

 hLb  = 


4
 , cos ( )

4
 + sin ( )

4
 = 

1

2
 + 

1

2
 = 2 

 Ges hLb  = 
7

4
 , cos ( )7

4
 + sin ( )7

4
 

  = cos ( )2 − 


4
 + sin ( )2 − 



4
 

  = cos 


4
 − sin 



4
 = 

1

2
 − 

1

2
 = 0 ≠ 2 

 myZivs 0 <  < 2 Gi g‡a¨ wb‡Y©q  = 


4
 (Ans.) 

cÖkœ74 5 cosec2 − 7 cot.cosec − 2 = 0 GKwU wÎ‡KvYwgwZK 

mgxKiY †hLv‡b 0 <  < 2.   

  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, weBDGmGgGm, cve©Zxcyi, w`bvRcyi] 

K. GKwU Mvoxi PvKvi e¨vm 0.84 wgUvi n‡j, PvKvwU 10 ev‡i KZ `~iZ¡ 

AwZµg Ki‡e? 2 

L. †iwWqvb †KvY Kv‡K e‡j? cÖgvY Ki †h, †iwWqvb †KvY GKwU w¯’i 

†KvY| 4 

M. cÖ`Ë mgxKiYwUi mgvavb wbY©q Ki| 4 

74 bs cÖ‡kœi mgvavb 

K    †`Iqv Av‡Q, PvKvi e¨vm, d = 0.84 wg. 

  PvKvi e¨vmva©, r = 
0.84

2
  = 0.42 wg. 

  PvKvi cwiwa = 2r  = 2  3.1416  0.42 = 2.64 wg. (cÖvq) 

 PvKvwU 1 evi Ny‡i Zvi cwiwai mgvb c_ AwZµg K‡i| 

  PvKvwU 10 evi Ny‡i AwZµg K‡i = 10  2.64 = 26.4 wg. (cÖvq) 

L    e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡› ª̀ †h †KvY Drcbœ K‡i †mB 

†KvY‡K 1 †iwWqvb †KvY e‡j| 

 AZtci cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-3 `ªóe¨| c„ôv- 

136 

M   †`Iqv Av‡Q, 5cosec2 − 7 cot cosec − 2 = 0 

 ev, 
5

sin2
  − 

7cos

sin2
  − 2 = 0 

 ev, 5 − 7cos − 2sin2 = 0  [sin2 Øviv Dfqc¶‡K ¸Y K‡i] 

 ev, 5 − 7cos − 2(1 − cos2) = 0 

 ev, 5 − 7cos − 2 + 2cos2 = 0 

 ev, 2cos2 − 7cos + 3  = 0 

 ev, 2cos2 − 6cos – cos + 3 = 0 

 ev, 2cos(cos – 3) – 1(cos – 3) = 0 

 ev, (2cos − 1) (cos − 3)  = 0 

 nq, 2cos − 1 = 0        A_ev, cos − 3 = 0 

 ev, cos = 
1

2
   cos = 3; hv MÖnY‡hvM¨ bq| 

  KviY − 1  cos  1 

ev, cos = cos 


3
 , cos(2  − 



3
 ) [kZ©vbymv‡i] 

   = 


3
 , 

5

3
 , hv cÖ`Ë mxgv 0 <  < 2 Gi g‡a¨ Aew¯’Z 

  wbw ©̀ó mxgvi g‡a¨  Gi m¤¢ve¨ mKj gvbmg~n 


3
 , 

5

3
  

cÖkœ75 P = − 880, Q = sin2 


4
  + sin2 

3

4
 + sin2 

5

4
 + sin2 

7

4
   

Ges R = 3 sin + cos   [iscyi miKvwi evwjKv D”P we`¨vjq, iscyi] 

K. P †Kvb PZzf©v‡M Aew¯’Z, wP‡Î †`LvI| 2 

L. Q Gi gvb wbY©q Ki| 4 

M. R = 2 n‡j cÖvß mgxKiYwU mgvavb Ki †hLv‡b 0 <  < 360 (A_©vr 

0 <  < 2) 4 

75 bs cÖ‡kœi mgvavb 

K  P = − 880 = (− 9  90 − 70) 

   P, Z…Zxq PZzf©v‡M Aew¯’Z| 

 

 

 

 

Q 
B 

A 

 
y 

P(x,y) 

O 

r 

x 

P 

Q O 4 

3 
32 + 42 = 5 

 

Y 

Y 

X X 

P 
O 
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L  †`Iqv Av‡Q,  

 Q = sin2 


4
 + sin2 

3

4
 + sin2 

5

4
 + sin2 

7

4
  

 = sin2 


4
 + sin2 

3

4
 + sin2( )

2
 + 

3

4
 + sin2( )3

2
 + 



4
  

 = sin2 


4
 + sin2 

3

4
 + cos2 

3

4
 + cos2 



4
  

 = ( )sin2 


4
 +  cos2 



4
 + ( )sin2 

3

4
 + cos2 

3

4
  

 = 1 + 1 = 2 

   wb‡Y©q gvb = 2 

M  †`Iqv Av‡Q, R = 3 sin + cos 

 kZ©g‡Z, R = 2 

 ev, 3 sin + cos = 2 

 ev, 3 sin = 2 − cos 

 ev, 3 sin2 = 4 − 4 cos + cos2  [eM© K‡i] 

 ev, 3(1 − cos2) − 4 + 4 cos − cos2 = 0 

 ev, 3 − 3 cos2 − 4 + 4 cos − cos2 = 0 

 ev, − 4 cos2 + 4 cos − 1 = 0 

 ev, 4 cos2 − 4 cos + 1 = 0 

 ev, (2 cos)2 − 2.2 cos.1 + 12 = 0 

 ev, (2 cos − 1)2 = 0 

 ev, 2cos − 1= 0 

 ev, 2 cos = 1 

 ev, cos = 
1

2
  

 ev, cos = cos 60 = cos (360 − 60) 

 ev, cos = cos60 = cos 300 

   = 60, 300 (Ans.) 

cÖkœ76 sinB + cosB = m Ges N = secA − tanA|  

  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi] 

K. †iwWqvb †KvY Kv‡K e‡j? 777 †Kvb PZzf©v‡M Ae¯’vb K‡i? 2 

L. m = 1 n‡j cÖgvY Ki †h, sinB − cosB =  1 4 

M. N = 
1

3
  n‡j A Gi gvb wbY©q Ki †hLv‡b 0  A  2. 4 

76 bs cÖ‡kœi mgvavb 

K  †iwWqvb †KvY : †Kvb e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h 

†KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb †KvY e‡j| 

 777 = 8  90 + 57 

  777 †KvYwU cÖ_g PZzf©v‡M Aew¯’Z| 

L  †`Iqv Av‡Q, sinB + cosB = m 

 ev, sinB + cosB = 1   [ m = 1] 

 ev, (sinB + cosB)2 = 12 

 ev, sin2B + cos2B + 2 sinB.cosB = 1 

 ev, 1 + 2 sinB.cosB = 1 

 ev, 2 sinB.cosB = 0 

  sinB.cosB = 0 

 Avgiv Rvwb, (sin B − cosB)2 = (sinB + cosB)2 − 4 sinB.cosB 

   = 12 − 4.0 = 1 

  sinB − cosB =  1 (cÖgvwYZ) 

M  †`Iqv Av‡Q, N = secA − tanA 

 ev, secA − tanA = 
1

3
  

 ev, secA = 
1

3
  + tanA 

 ev, sec2A = ( )
1

3
 + tanA

2

  

 ev, 1 + tan2A = 
1

3
  + 2.

1

3
 .tanA + tan2A 

 ev, 1 − 
1

3
  = 

2

3
  tanA 

 ev, 
2

3
  tanA = 

2

3
  

 ev, tanA = 
2  3

3  2
  

 ev, tan A = 
1

3
  

 ev, tanA = tan 


6
  = tan ( ) + 



6
  

 ev, A = 


6
 , 

7

6
  

 wKš‘ A = 
7

6
  MÖnY‡hvM¨ bq| KviY A = 

7

6
  Gi Rb¨ cÖ`Ë mgxKiY 

wm× nq bv| 

  A = 


6
  (Ans.) 

cÖkœ77 P = acos − b sin 

     Q = 2 sin2 + 3 cos   [cywjk jvBb&m ¯‹zj GÛ K‡jR, iscyi] 

K. †Kvb e„‡Ëi e¨vmva© 7 †m.wg.| e„‡Ë 11 †m.wg. `xN© Pv‡ci †K›`ª¯’ 

m~²‡Kv‡Yi cwigvY KZ? 2 

L. P = c n‡j †`LvI †h, a sin + b cos =  a2 + b2 − c2  4 

M. Q = 0 n‡j  Gi gvb †ei Ki hLb 0 <  < 2| 4 

77 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-7 `ªóe¨| c„ôv- 141 

L  †`Iqv Av‡Q, P = a cos − b sin 

 kZ©g‡Z, P = c 

ev,  acos − bsin  = c 

ev,  (acos − bsin)2 = c2 [ Dfq c¶‡K eM© K‡i] 

ev,  a2cos2 −2acos. bsin + b2sin2 = c2 

ev,  a2 (1 − sin2) −2acos.bsin + b2 (1 − cos2) = c2   

ev,  a2 − a2sin2 − 2acos.bsin +b2 −b2cos2 = c2 

ev,  − (a2sin2 +2acos.bsin + b2cos2) = − (a2 + b2 − c2) 

ev,  a2sin2 + 2acos.bsin + b2cos2 = a2 + b2 − c2 

ev,  (asin)2 + 2asin.bcos + (bcos)2 = a2 + b2 − c2 

ev,  (asin + bcos)2 = a2 + b2 − c2 

 a sin + b cos =  a2 + b2 − c2  (cÖgvwYZ) 

M  †`Iqv Av‡Q, Q = 2 sin2 + 3 cos 

 kZ©g‡Z, Q = 0 

 ev, 2 sin2 + 3cos = 0   

 ev, 2 (1−cos2) + 3 cos = 0   

 ev, 2 − 2 cos2 + 3 cos = 0 

 ev, 2 cos2 − 3 cos − 2 = 0  [Dfqc¶‡K (–1) Øviv ¸Y K‡i] 

 ev, 2 cos2  − 4 cos + cos  − 2 = 0 

 ev, 2 cos ( cos − 2) +1 (cos − 2) = 0 

 ev, (2 cos  + 1) (cos  − 2) = 0 

 wKš—y, cos − 2  0  †Kbbv − 1  cos  1 

 AZGe 2cos + 1 = 0 

 ev, cos = − 
1

2
  

 ev, cos = − 
1

2
  = − cos



3
  

 ev, cos = cos ( − 


3
 ), cos ( + 



3
 ) [kZ©vbymvi 0 <  < 2] 

 ev, cos = cos
2

3
 , cos

4

3
  

   = 
2

3
 , 

4

3
 , hv 0 <  < 2 kZ© c~iY K‡i 

  wbw`©ó mxgvi g‡a¨  Gi m¤¢ve¨ gvbmg~n = 
2

3
 , 

4

3
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cÖkœ78 F() = 7 sin2 + 3 cos2 − 4. 

p = sin2 


7
  + sin2 

5

14
  + sin2 

8

7
  + sin2 

9

14
  `yBwU wÎ‡KvYwgwZK ivwk|    

 [K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix] 

K. F( )

4
  Gi gvb wbY©q Ki| 2 

L. †`LvI †h, p = 2 4 

M. F() = 0 n‡j,  Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki †hLv‡b 0 <  < 2 4 

78 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, F() = 7 sin2 + 3 cos2 – 4 

  = 


4
  n‡j, F( )

4
  = 7 ( )sin 



4

2

  + 3( )cos 


4

2

  − 4 

   = 7. ( )
1

2

2

  + 3.( )
1

2

2

  − 4 

   = 7.
1

2
  + 3.

1

2
  − 4 

   = 
7 + 3 − 8

2
  = 

2

2
  = 1 (Ans.) 

L   †`Iqv Av‡Q,  

 p = sin2 


7
  + sin2 

5

14
  + sin2 

8

7
  + sin2 

9

14
  

 = sin2


7
  + { }sin( )

2
 – 



7

2

  + { }sin ( ) + 


7

2

   

+ { }sin( )

2
 + 



7

2

  

 = sin2


7
  + ( )cos 



7

2

 + ( )– sin 


7

2

 + ( )cos 


7

2

  

 = sin2 


7
  + cos2



7
  + sin2 



7
 + cos2 



7
  

 = 2 ( )sin2 


7
 + cos2 



7
  = 2 

 p = 2 (†`Lv‡bv n‡jv) 

M   kZ©g‡Z, F() = 0 

 ev, 7 sin2 + 3 cos2 − 4 = 0 

 ev, 7 sin2 + 3 cos2 = 4 

 ev, 7 sin2 + 3 (1 − sin2) = 4 

 ev, 7 sin2 + 3 − 3sin2 = 4 

 ev, 4 sin2 = 1 

 ev, sin2 = 
1

4
 

 ev, sin =  
1

2
  

 (+ ve) gvb wb‡q, sin = 
1

2
 = sin 



6
 = sin ( ) − 



6
 = sin 

5

6
 

   = 


6
, 
5

6
 

 (– ve) gvb wb‡q cvB, sin = − 
1

2
 = sin ( )− 



6
 = sin ( )2 − 



6
 = sin 

11

6
 

 ïw× cix¶v K‡i †`Lv hvq 0 <  < 2 Gi g‡a¨ wb‡Y©q gvb,  

  = 


6
, 
5

6
 , 

11

6
 (Ans.) 

cÖkœ79 (i) 2 sin( )

2
 +   .cos( )

2
 −    = sin ( )

2
 +   , 0 <   2. 

(ii) P = 
sin x + 1 − cos x

sin x − 1 + cos x
 , Q = 

1 + sin x

cosx
    

 [ˆmq`cyi miKvwi KvwiMwi K‡jR, bxjdvgvix] 

K. sin y = 1 n‡j cos y Gi gvb wbY©q Ki| 2 

L. †`LvI †h, P = Q 4 

M.  Gi m¤¢ve¨ gvb wbY©q Ki| 4 

79 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, siny = 1 

 ev, siny = sin90 

 ev, y = 90 

 ev, cosy = cos90 

  cosy = 0 (Ans.) 

L   m„Rbkxj cÖkœ-23(L) Gi mgvavb `ªóe¨| c„ôv-130 

  [ ]secx + tan x = 
1

cos x
 + 

sinx

cosx
 = 

1 + sinx

cosx
 = Q  

M  †`Iqv Av‡Q, 2 sin ( )

2
 +   .cos( )

2
 −    = sin ( )

2
 +    

 ev, 2 cos . sin = cos 

 ev, 2 cos sin − cos = 0 

  cos (2 sin − 1) = 0 

 nq cos = 0 

 cos = cos 


2
  = cos 

3

2
  

  = 


2
 , 

3

2
  

A_ev, 

2 sin − 1 = 0 

ev, 2 sin = 1 

ev, sin = 
1

2
  

 sin = sin 


6
  = sin 

5

6
  

  = 


6
 , 

5

6
  

 wb‡Y©q mxgvi g‡a¨,  = 


6
 , 



2
 , 

5

6
 , 

3

2
  

cÖkœ80 †`Iqv Av‡Q, cosec + cot = a   [Kzwgj­v wRjv ¯‹zj, Kzwgj­v] 

K. cosec − cot Gi gvb †ei Ki| 2 

L. cÖgvY Ki †h, 
1 + cos

1 − cos
  = a 4 

M. a = 3 n‡j  Gi gvb wbY©q Ki| †hLv‡b 0    2. 4 

80 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 13(K) bs mgvavb `ªóe¨| c„ôv-126 

L  evgc¶ = 
1 + cos

1 − cos
  = 

(1 + cos) (1 + cos)

(1 − cos) (1 + cos)
  

   = 
(1 + cos)2

1 − cos2
  = 

(1 + cos)2

sin2
  = 

1 + cos

sin
  

   = 
1

sin
 + 

cos

sin
  = cosec + cot = a [†`Iqv Av‡Q] 

   = Wvbc¶ 

  
1 + cos

1 − cos
  = a (cÖgvwYZ) 

M  m„Rbkxj 13(M) bs mgvavb `ªóe¨| c„ôv-126 

cÖkœ81 tan + sec = p [Mfb©‡g›U j¨ve‡iUwi nvB ¯‹zj, Kzwgj­v] 

K. sec – tan Gi gvb wbY©q Ki|  2 

L. †`LvI †h, sin = 
p2 – 1

p2 + 1
 4 

M. cot2 + cosec2 = 3 mgvavb Ki, hLb 0 <  < 2 4 

81 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, tan + sec = p 

 Avgiv Rvwb, sec2 − tan2 = 1 

  ev, (sec + tan) (sec − tan) = 1 

  ev, P  (sec − tan) = 1 

   sec − tan = 
1

p
 (Ans.) 

 

L  †`Iqv Av‡Q, tan + sec = p 

  ev,  
sin

cos
 + 

1

cos
 = p 

  ev, 
sin + 1

cos
 = p 

  ev, ( )
1 + sin

cos

2

 = p2     [Dfq c¶‡K eM© K‡i] 

  ev, 
(1 + sin)2

1 − sin2
 = p2  

  ev, 
(1 + sin) (1 + sin)

(1 + sin) (1 − sin)
 = p2 
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  ev, 
1 + sin

1 − sin
 = p2 

  ev, 
1 + sin + 1 − sin

1  + sin − 1 + sin
 = 

p2 + 1

p2 − 1
 [Dfq cGÞ ˆhvRb-

weGqvRb KGi] 

  ev, 
2

2sin
 = 

p2 + 1

p2 − 1
 

  ev, 
1

sin
 = 

p2 + 1

p2 − 1
 

  ev, sin = 
p2 − 1

p2 + 1
      [wecixZKiY K‡i] 

   sin = 
p2 − 1

p2 + 1
  (†`Lv‡bv n‡jv)  

 

M  †`Iqv Av‡Q, 

 cot2 + cosec2 = 3 

 ev, cot2 + 1 + cot2 = 3 

 ev, 2 cot2 = 2 

 ev, cot2 = 1 

  cot =  1 

 nq, cot  = 1 A_ev, cot = − 1 

 ev, cot = cot 


4
 = cot ( ) + 



4
 ev, cot = − cot 



4
 

    = 


4
, 
5

4
 ev, cot = cot ( )π –



4
 = cot ( )2 − 



4
 

    = 
3

4
 , 

7

4
 (cÖvq) 

 †h‡nZz 0 <  < 2 †m‡nZz me¸‡jv gvbB MÖnY‡hvM¨  

  wb‡Y©q mgvavb:  = 


4
, 
5

4
, 
3

4
 , 

7

4
  

cÖkœ82 tanA + secA = 
p

q
  n‡jÑ 

   [beve dqRy‡bœQv miKvwi evwjKv D”P we`¨vjq, Kzwgj­v] 

K. 
1 − sinA

1 + sinA
  Gi gvb KZ? 2 

L. †`LvI †h, cosA = 
2pq

p2 + q2
  4 

M. 0 < x < 2 Gi Rb¨ tanx + secx = 3 mgxKiYwU mgvavb Ki| 4 

82 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, tanA + secA = 
p

q
  

 ev, 
sinA

cosA
  + 

1

cosA
  = 

p

q
  ev, 

sinA + 1

cosA
  = 

p

q
  

 ev, 
(1 + sinA)2

cos2A
  = 

p2

q2
  ev, 

(1 + sinA)2

1 – sin2A
 = 

p2

q2
 

 ev, 
(1 + sinA) (1 + sinA)

(1 + sinA) (1 − sinA)
  = 

p2

q2
   ev, 

1 + sinA

1 − sinA
  = 

p2

q2
  

  
1 – sinA

1 + sinA
  = 

q2

p2
  (Ans.) 

L  ÔKÕ n‡Z, 
1 + sinA

1 − sinA
  = 

p2

q2
  

 ev, 
1 + sinA + 1 − sinA

1 + sinA − 1 + sinA
  = 

p2 + q2

p2 − q2
   [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2sinA
  = 

p2 + q2

p2 − q2
  

 ev, 
1

sinA
  = 

p2 + q2

p2 − q2
  

 ev, sin2A = ( )p2 − q2

p2 + q2

2

  

 ev, 1 − cos2A = ( )p2 − q2

p2 + q2

2

  

 ev, cos2A = 1 − ( )p2 − q2

p2 + q2

2

  

 ev, cosA = 
(p2 + q2)2 − (p2 − q2)2

(p2 + q2)2
 = 

4p2q2

(p2 + q2)2
  

  cosA = 
2pq

 p2 + q2
   (†`Lv‡bv n‡jv)  

M  m„Rbkxj 10(M) bs mgvavb `ªóe¨| c„ôv-125 

cÖkœ83  

 

 

 

 

 

 

 

 
 

wP‡Î O †K›`ª wewkó e„‡Ë Pvc AB = e¨vmva© OA. OP, OA Gi Dci j¤^| 

  [Kzwgj­v gWvb© nvB ¯‹zj, Kzwgj­v] 

K. †`LvI †h, e„‡Ëi †Kv‡bv Pvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci 

mgvbycvwZK| 2 

L. cÖgvY Ki †h, AOB GKwU aª“e †KvY| 4 

M. ADC Gi †KvY¸‡jv mgvš—i †kÖwYfz³ Ges e„nËg †KvYwU ¶z`ªZg 

†Kv‡Yi wZb ¸Y| †KvY¸‡jv‡K †iwWqv‡b cÖKvk Ki| 4 

83 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-2 `ªóe¨| c„ôv- 136 

L  cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-3 Abyiƒc| c„ôv- 136 

M  g‡b Kwi, 

 ADC Gi ¶z`ªZg †KvY = x †iwWqvb 

  ADC Gi e„nËg †KvY = 3x †iwWqvb 

  †h‡nZz †KvY¸‡jv mgvš—i †kÖwYfz³, ZvB Aci †KvYwU  

  = 
x + 3x

2
  = 2x †iwWqvb 

 Avgiv Rvwb, wÎfz‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY 

 ev, 180  ev  †iwWqvb 

 cÖkœg‡Z, x + 2x + 3x =  

 ev, 6x =  

  x = 


6
  †iwWqvb 

  wÎfzRwUi ¶z`ªZg †KvY, x = 


6
  †iwWqvb 

  wÎfzRwUi Aci †KvY, 2x = 2  


6
  = 



3
  †iwWqvb 

 Ges wÎfzRwUi e„nËg †KvY, 3x = 3  


6
  = 



2
  †iwWqvb (Ans.) 

cÖkœ84 sinA + cosA = P, Q = sec − tan 

  [Avj-Avwgb GKv‡Wwg ¯‹zj GÛ K‡jR, Puv`cyi] 

K. 324 †K †iwWqv‡b cÖKvk Ki| 2 

L. P = 1 n‡j, cÖgvY Ki †h, sinA − cosA =  1 4 

M. Q = ( 3)−1
 n‡j  Gi gvb wbY©q Ki, †hLv‡b 0    360| 4 

84 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 1(K) bs mgvavb `ªóe¨| c„ôv-121 

L  m„Rbkxj 1(L) bs mgvavb `ªóe¨| c„ôv-121 

M  †`Iqv Av‡Q, Q = sec − tan 

 ev, ( 3)−1 = sec − tan   [  Q = ( 3)−1] 

 ev, 
1

3
  + tan = sec 

 ev, ( )
1

3
 + tan

2

  = sec2 

 ev, 
1

3
  + 2.

1

3
 .tan + tan2 = 1 + tan2 

 ev, 
1

3
  + 

2

3
  tan = 1 + tan2 − tan2 

 ev, 
2

3
  tan = 1 − 

1

3
  

 ev, tan = 
2

3
   

3

2
  

B 
P 

C A 

D 

O 
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D
œ

P
Zi

 M
w

YZ
 

 

 ev, tan = 
1

3
  

 ev, tan = tan 30 = tan (180 + 30) 

   = 30, 210 

 wKš‘  = 210 MÖnY‡hvM¨ bq| KviY  = 210 Gi Rb¨ cÖ`Ë 

mgxKiYwU wm× nq bv| 

   = 30 (Ans.) 

cÖkœ85 cot + cosec = m [†dbx miKvix cvBjU D”P we`¨vjq] 

K. cosec – cot – Gi gvb wbY©q Ki|  2 

L. m = 2 n‡j †`LvI †h, 
sin – cos + 1

sin + cos – 1
 = 

1 + sin

cos
 4 

M. m = 3 n‡j  Gi gvb wbY©q Ki|  4 

85 bs cÖ‡kœi mgvavb 

 m„Rbkxj 13bs mgvavb `ªóe¨| c„ôv-126 

cÖkœ86 (x) = sinx [j²xcyi Av`k© mvgv` miKvix D”P we`¨vjq, j²xcyi] 

K. 6 †m. wg. e¨vmva© wewkó e„‡Ëi †K‡› ª̀ †h Pvc 45 †KvY Drcbœ K‡i 

Zvi ˆ`N©¨ wbY©q Ki|  2 

L. af() + bf( )

2
 –   = c n‡j cÖgvY Ki †h,  

 af ( )

2
 −   − bf() =  a2 + b2 – c2  4 

M. (x) + f ( )

2
 – x  = 2 hLb 0  x  2 mgvavb Ki|  4 

86 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, e¨vmva©, r = 6 †m. wg. 

 †K‡› ª̀ Drcbœ †KvY,  = 45 = 
45

180
 = 



4
 

  Pv‡ci ˆ`N©¨, S = r = 6  


4
 = 4.71 †m. wg. (cÖvq) (Ans.) 

L  m„Rbkxj 16(L) bs mgvavb `ªóe¨| c„ôv-127 

M  m„Rbkxj 16(M) bs mgvavb `ªóe¨| c„ôv-127 

cÖkœ87 wb‡Pi wPÎwU j¶¨ Ki Ges cÖkœ̧ ‡jvi DËi `vI : 

 

 

 

 

 
 

wP‡Î, OM = 4 GKK Ges PM = 3 GKK| [†bvqvLvjx wRjv ¯‹zj, †bvqvLvjx] 

K. hw`  = 
c

12
  nq, Z‡e tan tan5 tan7 tan 11 Gi gvb wbY©q Ki| 2 

L. tan = 
PM

OM
  Ges sin FYvÍK n‡j cÖgvY Ki †h, 

  
sin + cos

(1 + sin) sec
  = 

14

5
  4 

M. wP‡Î PM ⊥ OM Ges ( )
OP

OM

2

  + ( )
PM

OM

2

 = 
5

3
  †K  †Kv‡Yi 

mv‡c‡¶ wÎ‡KvYwgwZK Abycv‡Z cÖKvk K‡i MwVZ mgxKiY mgvavb 

Ki| †hLv‡b 0     4 

87 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  = 
c

12
 

 cÖ`Ë ivwk = tan tan5 tan7 tan 11 

   =  tan 


12
  tan 

5

12
  tan 

7

12
  tan

11

12
  

   = tan 


12
  tan 

5

12
  tan ( ) − 

5

12
 tan ( ) − 



12
  

   = tan 


12
  tan 

5

12
 .( )− tan 

5

12
 ( )− tan 



12
  

   = tan2 


12
  tan2 

5

12
  = tan2 



12
 [ ]tan ( )

2
 − 



12

2

 

   = tan2 


12
 . cot2 



12
  = tan2 



12
 . 

1

tan2 


12
 

  

   = 1 (Ans.) 

L  †`Iqv Av‡Q, OM = 4 GKK 

   PM = 3 GKK 

  OP = OM2 + PM2   

   = 42 + 32  = 25   

   = 5 GKK 

  tan = 
PM

OM
  = 

3

4
  

 †h‡nZz sin FYvÍK 

  sin = − 
PM

OP
  = − 

3

5
  

 †h‡nZz sin FYvÍK| myZivs cos I FYvÍK n‡e| 

  cos = 
− OM

OP
 = 

−4

5
  Ges sec = − 

OP

OM
  = − 

5

4
  

 evgc¶ = 
sin + cos

(1 + sin) sec
 = 

− 
3

5
 + ( )− 

4

5

( )1 − 
3

5
   ( )− 

5

4

 = 

− 3 − 4

5

 − 
5

4
 + 

3

4

  

  = 

− 7

5

− 5 + 3

4

  = 
− 7

5
   

4

− 2
  = 

14

5
 = Wvbc¶ 

  
sin + cos

(1 + sin) sec
  = 

14

5
  (cÖgvwYZ) 

M  ( )
OP

OM

2

  + ( )
PM

OM

2

  = 
5

3
  

 ev, sec2 + tan2 = 
5

3
  

 ev, 1 + tan2 + tan2 = 
5

3
  

 ev, 2 tan2 = 
5

3
  − 1 

 ev, 2 tan2 = 
2

3
  

 ev, tan2 = 
1

3
  

  tan =  
1

3
  

 hLb, tan = 
1

3
 = tan 



6
     = 



6
  

 Avevi, hLb, tan = − 
1

3
 = − tan 



6
  

 ev, tan = tan ( ) − 


6
  ev, tan = tan 

5

6
    = 

5

6
  

 myZivs 0     Gi g‡a¨   = 


6
 , 

5

6
  (Ans.) 

cÖkœ88  

 

 

 

 

 

wP‡Î O e„ËwUi †K› ª̀ Ges OM = Pvc MN.     [PÆMÖvg K v̈›Ub‡g›U cvewjK K‡jR, PÆMÖvg] 

K. c
 †K wWMÖx‡Z cÖKvk Ki|  2 

L. cÖgvY Ki †h, MON GKwU aª“e †KvY| 4 

M.  Gi †Kvb gv‡bi Rb¨ 
PN

ON
 + 

OP

ON
 = 2 n‡e †hLv‡b 0 <  < 2 4 

88 bs cÖ‡kœi mgvavb 

 m„Rbkxj cÖkœ-8 bs mgvavb `ªóe¨| c„ôv-124 

cÖkœ89 P = cos + sin. [Wvt Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg] 

M 
X 

Y 

 

P 

O 

Y 

X O 
  

M 4 

P 

3 

O M 

N 

P 

c 
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K. †`LvI †h, sin cos = 
(P + 1) (P − 1)

2
 .   2 

L. P = 2 cos n‡j, †`LvI †h, 2 sin = cos − sin 4 

M. P(sin − cos) = cos n‡j,  Gi gvb wbY©q Ki| †hLv‡b 0 <  < 2 4 

89 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, P = cos + sin 

 
(P + 1)(P − 1)

2
 = 

P2 − 1

2
  

 = 
(cos + sin)2 − 1

2
 

 = 
cos2 + 2 cos.sin + sin2 − 1

2
 

 = 
2 sincos + 1 − 1

2
 

 = 
2 sin.cos

2
  = sin.cos 

 sin cos = 
(P + 1)(P − 1)

2
 (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q, P = cos + sin 

Avevi, P = 2 cos 

 cos + sin = 2 cos 

ev, sin = 2cos − cos 

ev, sin = cos( )2 − 1  

ev, sin = cos( )2 − 1   
( )2 + 1

( )2 + 1
 

ev, sin = 
cos(2 − 1)

2 + 1
 

ev, 2 sin + sin = cos 

 2 sin = cos − sin (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, P(sin − cos) = cos 

ev, (sin + cos)(sin − cos) = cos 

 sin2 − cos2 = cos 

AZtci cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-18 `ªóe¨| c„ôv-171 

cÖkœ90 cos − sin = 2sin n‡jÑ [B¯úvnvwb cvewjK ¯‹zj I K‡jR, PÆMÖvg] 

K.  = 
5

6
 n‡j cos − sin Gi gvb KZ?  2 

L. †`LvI †h, cosec = 2 2 cos. 4 

M. hw` cos + sin = 2 nq Zvn‡j mgxKiYwU‡K mgvavb Ki| †hLv‡b 

0 <  < 180| 4 

90 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  = 
5

6
 

cos − sin = cos 
5

6
 − sin 

5

6
 = cos( )2  



2
 − 



6
 − sin( )2  



2
 − 



6
 

 = − cos


6
 − sin



6
 = − 

3

2
 − 

1

2
 = 

− ( )3 + 1

2
 (Ans.) 

L  †`Iqv Av‡Q, 

cos − sin = 2 sin 

ev, cot − 1 = 2 [Dfqc¶‡K sin Øviv fvM K‡i] 

ev, cot = 1 + 2 ... ... ... (i) 

ev, cot2 = ( )1 + 2 2 

ev, cosec2 − 1 = 1 + 2 + 2 2 

 cosec2 = 4 + 2 2 ... ... ... (ii) 

Avevi, (i) bs n‡Z, 

cot = 1 + 2 

ev, tan = 
1

1 + 2
 

ev, tan = 
1 − 2

( )1 + 2 ( )1 − 2
 

ev, tan = 
1 − 2

1 − ( )2 2
 

ev, tan = 2 − 1 

ev, tan2 = 3 − 2 2 [eM© K‡i] 

ev, sec2 − 1 = 3 − 2 2 

 sec2 = 4 − 2 2 ... ... ... (iii) 

(ii) I (iii) bs ¸Y Kwi, 

cosec2.sec2 = ( )4 + 2 2 ( )4 − 2 2  

ev, cosec2.sce2 = 16 − ( )2 2 2 

ev, cosec2.sec2 = 8 

ev, cosec2 = 4  2  cos2 

 cosec = 2 2 cos (†`Lv‡bv n‡jv) 

M  m„Rbkxj 73(M) bs mgvav‡bi Abyiƒc| c„ôv-145 

cÖkœ91 g‡b Ki, tan + sec = 
x

y
  Ges A = 3, B = 5 I C = 7 

 [PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg] 

K. 
1 + sin

cos
  Gi gvb wbY©q Ki| 2 

L. †`LvI †h, (x2 + y2)sin = x2 − y2
 4 

M.  = 


8
  n‡j †`LvI †h, cos2 + cos2A + cos2B + cos2C = 2 4 

91 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan + sec = 
x

y
 

  ev, 
sin

cos
 + 

1

cos
 = 

x

y
 

  ev, 
sin + 1

cos
 = 

x

y
 

   
1 + sin

cos
 = 

x

y
   (cÖgvwYZ) 

L   ÔKÕ †_‡K cvB,   
1 + sin

cos
 = 

x

y
 

 ev, 
(1 + sin)2

cos2
 = 

x2

y2    [eM© K‡i] 

 ev, 
(1 + sin)2

1 − sin2
 = 

x2

y2 

 ev, 
(1 + sin)2

(1 + sin)(1 − sin)
 = 

x2

y2 

 ev, 
1 + sin

1 − sin
 = 

x2

y2 

 ev, 
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

x2 + y2

x2 − y2    [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2sin
 = 

x2 + y2

x2 − y2 

  
1

sin
 = 

x2 + y2

x2 − y2 

  (x2 + y2) sin = x2 − y2 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, A = 3, B = 5, C = 7 Ges  = 
8


 

GLb, cos2+ cos2A+ cos2B+ cos2C 

 = cos2+ cos23+ cos25+ cos27 

 = cos2 


8
 + cos2 

3

8
 + cos2 

5

8
 + cos2 

7

8
  [ = 

8


] 

 = cos2 


8
 + cos2 

3

8
 + cos2 ( )

2
 + 



8
 + cos2( )

2
 + 

3

8
  

 = cos2 


8
 + cos2 

3

8
 + sin2 



8
 + sin2 

3

8
  

 = ( )cos2 


8
 + sin2 



8
 + ( )cos2 

3

8
 + sin2 

3

8
  

 = 1 + 1 = 2 

  cos2+ cos2A+ cos2B+ cos2C = 2 (†`Lv‡bv n‡jv) 

cÖkœ92 tan = 
1

3
 Ges sin FYvÍK| 
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D
œ

P
Zi

 M
w

YZ
 

 

 [PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg] 

K. 303233 †K †iwWqv‡b cÖKvk Ki| 2 

L. 
sin (−) + cos(−)

tan(−) + sec(−)
 Gi gvb wbY©q Ki| 4 

M. tan + sec = P n‡j, P Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb 

Ki †hLv‡b 0 <  < 2 4 

92 bs cÖ‡kœi mgvavb 

K  303233 = 30( )32 
33

60

 = 30 ( )

651

20

 = ( )30  

651

20  60


 

   = 
12217

400
 = 

12217

400
  

c

180
 ( ) 1 = 

c

180
  

  = 0.5331c (Ans.) 

L  †`Iqv Av‡Q, tan = 
1

3
 

 ev, 
AB

BC
 = 

1

3
  

  AB = 1, BC = 3 

  AC = AB2 + BC2 = 12 + ( 3)2 = 4 = 2 

  sin = − 
1

2
 

  cos = − 
3

2
  

  sec = − 
2

3
 

 cÖ`Ë ivwk = 
sin(–) + cos(–)

tan(– ) + sec(– )
  = 

– sin + cos

– tan + sec
 = 

1

2
 − 

3

2

– 
1

3
 − 

2

3

 

   = 

1 − 3

2

– 1 − 2

3

 = 
1 − 3

2
  

3

− 3
 = 

3 − 3

6
 (Ans.) 

M  tan = 
1

3
 Ges sec = 

− 2

3
 

  P = tan + sec = 
1

3
 − 

2

3
 = 

1 − 2

3
 = 

−1

3
 

 myZivs tan + sec = 
−1

3
  ev, sec = − ( )tan + 

1

3
  

 ev, sec2 = tan2 + 2.
1

3
 tan + 

1

3
  

 ev, 1 + tan2 = tan2 + 
2tan

3
 + 

1

3
  

 ev, 1 − 
1

3
  = 

2tan

3
   ev, 

2

3
 = 

1

3
 tan 

 ev, tan = 
1

3
   ev, tan = tan



6
 = tan ( ) + 



6
  

   = 


6
 , 

7

6
  

 wKš‘  = 


6
  MÖnY‡hvM¨ bq| KviY  



6
  Gi Rb¨ (i) wm× nq bv| 

  wb‡©q mgvavb  = 
7

6
 (Ans.)  

cÖkœ93 wb‡Pi Z_¨¸‡jv j¶¨ Ki: 

(i) A = 
sin − cos + 1

sin + cos − 1
 

(ii) B = sec + tan  [PÆMÖvg wmwU K‡c©v‡ikb Avš—t we`¨vjq, PÆMÖvg] 

K.  m~²‡KvY n‡j sin + cos > 1 m¤úK©wU ¯’vcb Ki| 2 

L. cÖgvY Ki †h, A = 
cos

1 − sin
 4 

M. B = 3 n‡j  Gi gvb wbY©q Ki| †hLv‡b 0 <  < 2 4 

93 bs cÖ‡kœi mgvavb 

K  ABC-G,  m~²‡KvY Ges ABC = 

90 

 Avgiv Rvwb, wÎfz‡Ri †h‡Kv‡bv `yB evûi 

mgwó Z…Zxq evû A‡c¶v e„nËi| 

  AB + BC > AC 

 ev, 
AB

AC
 + 

BC

AC
 > 1 

  sin + cos > 1 (cÖgvwYZ) 

L   †`Iqv Av‡Q,  

 A = 
sin + 1 – cos

sin – 1 + cos
  

  = 
(sin + 1)2 – cos2

(sin – 1 + cos)(sin + 1 + cos)
  

  [je I ni‡K (sin + 1 + cos) Øviv ¸Y K‡i]  

  = 
(sin + 1)2 – (1 – sin2)

(sin + cos)2 – 12  = 
(1 + sin){1 + sin – 1 + sin}

(sin2 + cos2 + 2sin.cos – 1)
  

  = 
(1 + sin).(2sin)

2sin.cos
   

  = 
(1 + sin)  (1 – sin)

cos  (1 – sin)
  [je I ni‡K (1−sin) Øviv ¸Y K‡i] 

  = 
1 – sin2

cos.(1 – sin)
 = 

cos2

cos(1 – sin)
  

  A = 
cos

1 − sin
 (†`Lv‡bv n‡jv) 

M  m„Rbkxj 10(M) bs mgvavb `ªóe¨| c„ôv-125 

cÖkœ94 tan = 
1

3
 Ges cos FYvÍK| 

 [AvMÖvev` miKvix K‡jvbx D”P we`¨vjq, PÆMÖvg] 

K. cot(– ) Gi gvb wbY©q Ki Ges  †KvYwU †Kvb PZzf©v‡M Av‡Q Zv 

D‡j­L Ki|  2 

L. 
sin + cos(– )

sec(–) + tan
 Gi gvb wbY©q Ki|  4 

M. tan + sec = P n‡j P Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb 

Ki; hLb 0    2 4 

94 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, tan = 
1

3
 Ges cos FbvÍK|  

  cot(–) = – cot  = – 
1

tan
   = – 

1

1

3

  = – 3 (Ans.) 

 †h‡nZy tan abvÍK Ges cos FYvÍK myZivs  †KvYwU 3q PZyf©v‡M 

Av‡Q|  

L   †`Iqv Av‡Q, tan = 
1

3
   

 †h‡nZy  †Kv‡Yi Ae¯’vb 3q PZyf©v‡M  

  tan = 
–1

– 3
 = 

y

x
 

   x = – 3 , y = –1  

   r = x2 + y2 = 3 + 1  = 4  = 2  

   sin = 
y

r
 = 

–1

2
 , cos = 

x

r
  = 

– 3

2
  Ges sec = 

1

cos
 = – 

2

3
   

 cÖ`Ë ivwk = 
sin + cos(–)

sec(–) + tan
   

  = 
sin + cos

sec + tan
  [ sec(–) = sec, cos(–) = cos] 

  = 

–
1

2
 – 

3

2

–2

3
 + 

1

3

 = 

–1 – 3

2

–2 + 1

3

  

  = 
–1 – 3

2
   

3

–1
  = 

3 + 3

2
  (Ans.)  

M  m„Rbkxj 47(M) bs mgvavb `ªóe¨| c„ôv-138  

cÖkœ95 a = sin + cos, b = sinx – 2sinxcosx 

 [PÆMÖvg miKvix D”P we`¨vjq, PÆMÖvg] 

A 

B C 

2 1 

3 

 

[†h‡nZz sin FYvÍK †m‡nZz cos I 

sec Df‡qB FYvÍK] 

B C 

A 

 
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K. b = 0 n‡j x = 0c Øviv mgxKiYwU mZ¨Zv hvPvB Ki|  2 

L. a = 1 n‡j (sin – cos) Gi gvb wbY©q Ki|  4 

M. b = 0;   x  2 mgxKi‡Yi mgvavb Ki|  4 

95 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  

 b = sinx – 2sinxcosx 

  sinx – 2sinxcosx = 0 [ b = 0] 

 x = 0c n‡j,  

 evgc¶ = sinx – 2sinxcosx 

  = sin0c – 2sin0ccos0c 

  = 0 – 2. 0. 1 = 0 = Wvbc¶ 

  x = 0c Øviv mgxKiYwU wm× nq|   

L  †`Iqv Av‡Q, a = sin + cos 

 kZ©g‡Z, a = 1 

 ev, sin + cos = 1 

 ev, (sin + cos)2 = 12 

 ev, sin2 + cos2 + 2sincos = 1 

 ev, 1 + 2sincos = 1 

 ev, 2sincos = 0 

 ev, 4sincos = 0 

 ev, (sin + cos)2 – (sin – cos)2 = 0 

 ev, 12 = (sin – cos)2 

 ev, (sin – cos)2 = 1 

  sin – cos =  1 (Ans.) 

M  †`Iqv Av‡Q, b = sinx – 2 sinx cosx 

  kZ©g‡Z, b = 0 

 ev, sinx – 2 sinx cosx = 0 

ev, 2 sinx cosx = sinx 

ev, (2 sinx cosx)2 = (sinx)2    [eM© K‡i] 

ev, 4 sin2x cos2x = sin2x 

 ev, 4 sin2x (1 – sin2x) = sin2x 

 ev, 4 sin2x – 4 sin4x – sin2x = 0 

 ev, – 4 sin4x + 3sin2x = 0 

 ev, – sin2x(4sin2x – 3) = 0 

 ev, sin2x(4sin2x – 3) = 0 

 nq, sin2x = 0    

 ev, sinx = 0 

 ev, sinx = sin0, sin , sin 2  

 x = 0, , 2 

 A_ev, 4 sin2x – 3 = 0 ev, 4 sin2x = 3  

 ev, sin2x = 
3

4
  ev, sinx =  

3

4
  ev, sinx =  

3

2
  

 ev, sinx = sin 


3
 , sin ( ) – 



3
, sin ( )2 – 



3
, sin( ) + 



3
 

  sinx = sin 


3
 , sin 

2

3
,  sin 

5

3
, sin 

4

3
 

  x = 


3
 ,  

2

3
 ,  

5

3
, 

4

3
 

 wKš‘, 
4

3
 Gi Rb¨ cÖ`Ë mgxKiY wm× nq bv|  

    x  2 mxgvi g‡a¨ x Gi m¤¢ve¨ gvb mg~n: , 
5

3
 , 2 (Ans.) 

cÖkœ96  

 

 

 

 

 
 

 

 [e­–-evW© ¯‹zj GÛ K‡jR, wm‡jU] 

K. wP‡Î x = y n‡j, cÖgvY Ki †h, r = 2x| 2 

L. DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, sec2 − tan2 = 1 4 

M. 
2y2

x2 + y2  − 
3x

x2 + y2
  = 0 n‡j,  Gi gvb wbY©q Ki| [ ] hLb 0 <  < 



2
  4 

96 bs cÖ‡kœi mgvavb 

 m„Rbkxj cÖkœ-12 Gi mgvavb `ªóe¨| c„ôv-125 

cÖkœ97 wb‡P `yBwU wÎ‡KvYwgwZK mgxKiY †`qv Av‡Q|  

(i) 5 cosec2 − 7cot cosec = 2 

(ii) sec + tan = 3  [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU] 

K. sin ( )− 
25

6
 Gi gvb wbY©q Ki| 2 

L. ii bs mgxKiY n‡Z  Gi gvb wbY©q Ki †hLv‡b, 0 <  < 


2
 4 

M. i bs mgxKiY n‡Z  Gi gvb wbY©q Ki †hLv‡b, 0 <  <  4 

97 bs cÖ‡kœi mgvavb 

K   sin ( )− 
25

6
 = – sin 

25

6
 [ sin (− ) = – sin] 

 = – sin ( )4 + 


6
 = – sin ( )8. 



2
 + 



6
 = – sin 



6
 =  – 

1

2
 

 [n = 8 †Rvo msL v̈, ZvB sin AcwiewZ©Z _vK‡e Ges ( )8. 


2
 + 



6
 cÖ_g 

PZzf©v‡M _v‡K e‡j sin Gi wPý n‡e abvÍK| 

   

  sin ( )− 
25

6
 = – 

1

2
 (Ans.) 

L  m„Rbkxj 10(M) bs mgvavb `ªóe¨| c„ôv-125 

M   †`Iqv Av‡Q, 5cosec2 − 7 cot cosec − 2 = 0 

 ev, 
5

sin2
  − 

7cos

sin2
  − 2 = 0 

 ev, 5 − 7cos − 2sin2 = 0  

 ev, 5 − 7cos − 2(1 − cos2) = 0 

 ev, 5 − 7cos − 2 + 2cos2 = 0 

 ev, 2cos2 − 7cos + 3  = 0 

 ev, 2cos2 − 6cos – cos + 3 = 0 

 ev, 2cos(cos – 3) – 1(cos – 3) = 0 

 ev, (2cos − 1) (cos − 3)  = 0 

 nq, 2cos − 1 = 0 A_ev, cos − 3 = 0 

 ev, cos = 
1

2
   cos = 3; hv MÖnY‡hvM¨ bq| 

  KviY − 1  cos  1 

ev, cos = cos 


3
  

   = 


3
 , hv cÖ`Ë mxgv 0 <  < 



2
  Gi g‡a¨ Aew¯’Z 

  wbw ©̀ó mxgvi g‡a¨  Gi gvb 


3
 (Ans.) 

cÖkœ98 GKwU evm wm‡jU †_‡K XvKv hvIqvi mgq evmwUi PvKv cÖwZ 

wgwb‡U 720 evi Ny‡i| PvKvi e¨vmva© 0.25 wgUvi|   

  [wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU] 

K. PvKvi cwiwa wbY©q Ki| 2 

L. MvwowUi NÈvq MwZ‡eM wbY©q Ki| 4 

M. wm‡jU †_‡K XvKvi `~iZ¡ c„w_exi †K‡›`ª 2 †KvY Drcbœ Ki‡j wm‡jU 

†_‡K XvKvq †cuŠQv‡Z D³ ev‡mi KZ¶Y mgq jvM‡e? D‡j­L¨ †h, 

c„w_exi e¨vmva© 6440 km. 4 

98 bs cÖ‡kœi mgvavb 

m„Rbkxj 7 bs mgvavb `ªóe¨| c„ôv-123 

cÖkœ99  wb‡Pi DÏxcKwU co Ges cÖkœmg~‡ni DËi `vI : 

(i) tan = 
a

b
   (ii) 

asin + bcos

asin − bcos
 = Q Ges 

(ii) sinA − cosA = P  
 [miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU]   

K. (i) bs n‡Z sec2 Gi gvb wbY©q Ki| 2 

M 

P(x, y) 

 

y 

O 

A 

B 

r 

x 
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L. (ii) bs e¨envi K‡i Q Gi gvb wbY©q Ki| 4 

M. P = 1 Zvn‡j cÖgvY Ki †h, sinA − cosA =  1. 4 

99 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, tan = 
a

b
 

 ev, tan2 = 
a2

b2 [eM© K‡i] 

 ev, sec2 − 1 = 
a2

b2 [ sec2 − tan2 = 1] 

 ev, sec2 = 
a2

b2 + 1 

  sec2 = 
a2 + b2

b2  (Ans.) 

L  †`Iqv Av‡Q, Q = 
a sin + b cos

a sin − b cos
 

 ev, 
Q + 1

Q − 1
 = 

a sin + bcos + a sin − b cos

asin + b cos − asin + b cos
 

[†hvRb-we‡qvRb K‡i] 

  = 
2 a sin

2 b cos
 = 

a

b
 tan 

  = 
a

b
 . 

a

b
 [(i) bs †_‡K] 

  = 
a2

b2 

 ev, 
Q + 1 + Q − 1

Q + 1 − Q + 1
 = 

a2 + b2

a2 − b2 [†hvRb-we‡qvRb K‡i] 

 ev, 
2Q

2
 = 

a2 + b2

a2 − b2 

  Q = 
a2 + b2

a2 − b2 (Ans.) 

M  m„Rbkxj 1(L) bs mgvavb `ªóe¨| c„ôv-121 

cÖkœ100  () = sec + tan 

g() = 
sin − cos + 1

sin + cos − 1
 [miKvwi Rywejx D”P we`¨vjq, mybvgMÄ] 

K. () = 
3

2
 n‡j, (−) Gi gvb wbY©q Ki|  2 

L. †`LvI †h, g() = () 4 

M. hw` () = 3 nq Ges 0 <  < 2 nq Z‡e  Gi gvb wbY©q Ki| 4 

100 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  

  () = sec + tan = 
3

2
 

  (– ) = sec(– ) + tan(– ) = sec – tan 

 Avgiv Rvwb, 

  sec2 – tan2 = 1 

 ev, (sec + tan) (sec – tan) = 1 

 ev, sec – tan = 
1

sec + tan
 

 ev, sec – tan = 
1

3

2

 

  (– ) = 
2

3
 (Ans.)   

L  m„Rbkxj 23(L) bs mgvavb `ªóe¨| c„ôv-130 

M  m„Rbkxj 23(M) bs mgvavb `ªóe¨| c„ôv-130 

cÖkœ101  [weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi] 

 

 

 

 

 

 

 

 

 wP‡Î OM = 4 GKK Ges PM = 3 GKK|  

K. hẁ   = 
c

12
 nq, Z‡e tan tan5 tan7 tan 11 Gi gvb wbY©q Ki| 2 

L. tan = 
PM

OM
  Ges sin FYvÍK n‡j cÖgvY Ki †h, 

sin  + cos

(1 + sin)sec
 = 

14

5
  4 

M. wP‡Î PM ⊥ OM Ges 
OP2

OM2 + ( )
PM

OM

2

 = 
5

3
  †K  †Kv‡Yi mv‡c‡¶ 

wÎ‡KvYwgwZK Abycv‡Z cÖKvk K‡i MwVZ mgxKiY mgvavb Ki| †hLv‡b 

3c

2
    

5c

2
   4 

101 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  = 
c

12
  

  tan tan5 tan7 tan11  

  = tan 
c

12
 tan

5c

12
 tan

7c

12
 tan

11c

12
  

  = tan 
c

12
 tan

5c

12
 tan ( )c − 

5c

12
 tan( )c − 

c

12
 

  = tan 
c

12
 tan

5c

12
 ( )− tan 

5c

12 ( )− tan 
c

12
 

  = tan2 
c

12
 . tan2 

5c

12
  

  = tan2 
c

12
 .{ }tan ( )c

2
 − 

c

12

2

  

  = tan2 
c

12
 .cot2 

c

12
  

  = 1  [ ]tan = 
1

cot
  

    wb‡Y©q gvb 1 

L  †`Iqv Av‡Q, tan = 
PM

OM
  

  tan = 
3

4
     [wPÎ †_‡K]  

 POM mg‡KvYx wÎfzR †_‡K cvB, 

 OP2 = OM2 + PM2 = 42 + 32 = 25 

  OP =  5 

  †h‡nZz, sin FYvÍK n‡e †m‡nZz, OP = −5 

  sin = − 
3

5
  Ges cos = − 

4

5
  

  sec = − 
5

4
  

 GLb, 
sin + cos

(1 + sin)sec
  = 

− 
3

5
 + ( )−

4

5

( )1 − 
3

5
 ( )−

5

4

   

   = 

− 3 − 4

5

2

5
 ( )−

5

4

   

   = 

− 
7

5

− 
1

2

   = 
14

5
  

   
sin  + cos

(1 + sin)sec
 = 

14

5
  (cÖgvwYZ) 

M  wP‡Î PM ⊥ OM 

  POM GKwU mg‡KvYx wÎfzR| OP Dnvi AwZfzR| 

 †`Iqv Av‡Q, 
OP2

OM2 + ( )
PM

OM

2

 = 
5

3
  

 ev, ( )
OP

OM

2

 + ( )
PM

OM

2

 = 
5

3
  

Y 

O M 
X 

 

P 

M 

P 

O 

 

x 

y 

4 

3 
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 ev, sec2 + tan2 = 
5

3
    [wPÎ †_‡K] 

 ev, 1 + tan2 + tan2 = 
5

3
    [ 1 + tan2 = sec2] 

 ev, 2tan2 = 
5

3
  − 1 

 ev, 2tan2 = 
5 − 3

3
  

 ev, 2tan2 = 
2

3
  

 ev, tan2 = 
1

3
 

 ev, tan =  
1

3
 

  tan = 
1

3
  

       = tan
c

6
 = tan( )2c + 

c

6
 

   = tan
13c

6
  

   = 
13c

6
  

 Avevi, tan = − 
1

3
 = − tan

c

6
  

   = tan( )2c − 
c

6
  

   = tan
11c

6
  

   = 
11c

6
  

 †`Lv hv‡”Q †h,  Gi Dfq gvbB 
3c

2
    

5c

2
  kZ© wm× K‡i| 

  wb‡Y©q  Gi gvb 
11c

6
 I 

13c

6
  

cÖkœ102  tan + sec = 
a

b
 Ges sin2 – cos2 = p.  

 [gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi] 

K. ( )

13

c

 †KvY‡K lvUg~jK c×wZ‡Z cÖKvk Ki|  2 

L. cÖgvY Ki †h, cot =  
2ab

a2 – b2. 4 

M. p = cos n‡j  Gi gvb wbY©q Ki, †hLv‡b 0 <  < 2. 4 

102 bs cÖ‡kœi mgvavb 

K  ( )

13

c

 = 


13
  

180


 [ 1c = 

180


] 

   = 13.84615 

   = 13 (0.84615  60) [ 1 = 60] 

   = 1350.769 

   = 1350(0.769  60) [ 1 = 60]  

   = 135046.14 (Ans.) 

L  †`Iqv Av‡Q, tan + sec = 
a

b
 

 ev, 
sin

cos
 + 

1

cos
 = 

a

b
 

 ev, 
1 + sin

cos
 = 

a

b
 

 ev, 
(1 + sin)2

cos2
 = 

a2

b2 [eM© K‡i] 

 ev, 
(1 + sin)2

1 – sin2
 = 

a2

b2 

 ev, 
(1 + sin)(1 + sin)

(1 + sin)(1 – sin)
 = 

a2

b2 

 ev, 
1 + sin

1 – sin
 = 

a2

b2 

 ev, 
1 + sin + 1 – sin

1 + sin – 1 + sin
 = 

a2 + b2

a2 – b2 [†hvRb-we‡qvRb K‡i|] 

 ev, 
2

2sin
 = 

a2 + b2

a2 – b2 

 ev, cosec = 
a2 + b2

a2 – b2 

 ev, cosec2 = 
(a2 + b2)2

(a2 – b2)2 [eM© K‡i] 

 ev, 1 + cot2 = 
(a2 + b2)2

(a2 – b2)2 

 ev, cot2 = 
(a2 + b2)2

(a2 − b2)2 − 1 

 ev, cot2 = 
(a2 + b2)2 – (a2 – b2)2

(a2 – b2)2  

 ev, cot2 = 
4a2b2

(a2 – b2)2 

 ev, cot =  
4a2b2

(a2 – b2)2 

 cot =  
2ab

a2 – b2 (cÖgvwYZ) 

M  †`Iqv Av‡Q, sin2 – cos2 = p 

 ev, sin2 – cos2 = cos 

 ev, 1 – cos2 – cos2 = cos 

 ev, 2cos2 + cos – 1 = 0 

 ev, 2cos2 + 2cos – cos – 1 = 0 

 ev, 2cos(cos + 1) – 1(cos + 1) = 0 

  (cos + 1)(2cos – 1) = 0 

 nq, cos + 1 = 0 A_ev, 2cos – 1 = 0 

 ev, cos = – 1 = cos ev, cos = 
1

2
 

   =  ev, cos = cos 


3
 = cos( )2 – 



3
 

    ev, cos = cos 


3
 = cos 

5

3
 

      = 


3
, 

5

3
 

  wb‡Y©q mgvavb,  = 


3
 , , 

5

3
  

cÖkœ103  sin + cos = P Ges  [ewikvj wRjv ¯‹zj, ewikvj] 

 

 

 

 

 

 

 

K. cot Gi gvb wbY©q Ki|  2 

L. x2 + y2 + x = 3y n‡j,  Gi gvb wbY©q Ki|  4 

M. sin4 + cos4 Gi gvb wbY©q Ki|  4 

103 bs cÖ‡kœi mgvavb 

K   

 

 

 

 

 

 

 wPÎvbymv‡i, OM = x Ges PM = y. 

 OPM mg‡KvYx G,  

 cot = 
OM

PM
 = 

x

y
 (Ans.)  

L  m„Rbkxj 5(M) bs mgvavb `ªóe¨| c„ôv-123 

M  †`Iqv Av‡Q, sin + cos = P  

 ev, (sin + cos)2 = P2  
[eM© K‡i] 

 ev, sin2 + cos2 + 2sincos = P2 

M 

P 

O 

 

x 

y 

O 

P(x, y) 

M 
X 

Z 

 
 

O 

P(x, y) 

M 
X 

Z 

 
 
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 ev, 1 + 2sincos = P2 

 ev, 2sincos = P2 – 1 

  sincos = 
P2 – 1

2
 

 GLb, sin4 + cos4 = (sin2)2 + (cos2)2 

    = (sin2 + cos2)2 – 2sin2cos2 

    = 12 – 2(sincos)2 

    = 1 – 2( )
P2 – 1

2

2

 

    = 1 – 2. 
P4 – 2P2 + 1

4
 

    = 1 – 
P4 – 2P2 + 1

2
  

    = 
2– P4 + 2P2 – 1

2
 

    = 
1 + 2P2 – P4

2
 (Ans.)  

cÖkœ104  secA = 
5

4
, cosec B = 

13

12
 Ges tan = – 

1

3
  

 [ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj] 

K. GKwU †Kv‡Yi gvb lvUg~jK c×wZ‡Z D Ges e„Ëxq c×wZ‡Z Rc 

n‡j †`LvI †h, 
D

180
 = 

R


 2 

L. 
cotA – cotB

1 – cotA cotB
 Gi gvb wbY©q Ki|  4 

M.  Gi gvb wbY©q Ki †hLv‡b 
π

2
 <  < 2 4 

104 bs cÖ‡kœi mgvavb 

K  lvUg~jK I e„Ëxq c×wZ‡Z GKwU †Kv‡Yi cwigvc h_vµ‡g D I 

Rc n‡j, D = ( )D  


180

c

= Rc 

 ev, D  


180
 = R 

  
D

180
 = 

R


 (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q, secA = 
5

4
 

  cotA = 
4

3
 Ges cosecB = 

13

12
 

  cotB = 
5

12
 

  
cotA – cotB

1 – cotAcotB
 = 

4

3
 – 

5

12

1 – 
4

3
 . 

5

12

 = 

16 – 5

12

1 – 
5

9

 

  = 

11

12

9 – 5

9

 = 

11

12

4

9

 = 
11

12
  

9

4
 = 

33

16
 (Ans.)  

M  †`Iqv Av‡Q, tan = – 
1

3
 ; 



2
 <  < 2 

 ev, tan = – tan 


6
   

 ev, tan = tan( ) – 


6
, tan( )2 – 



6
 

 ev, tan = tan 
5

6
, tan 

11

6
 

  = 
5

6
, 
11

6
 [ ] 



2
 <  < 2 (Ans.) 

cÖkœ105  ƒ(x) = sinx [miKvwi niP› ª̀ evwjKv D”P we`¨vjq, SvjKvwV] 

K. 15 Gi m¤ú~iK †KvY‡K †iwWqv‡b cÖKvk Ki| 2 

L. hw` aƒ( )

2
 −    − bƒ() = c nq Z‡e †`LvI †h,  

 aƒ() + bƒ( )

2
 −   =  a2 + b2 − c2  4 

M.  Gi gvb wbY©q Ki hLb 1 + ƒ() = 3ƒ( )

2
 −    4 

105 bs cÖ‡kœi mgvavb 

K   15 †Kv‡Yi m¤ú~iK †KvY = 180 − 15 = 165 

 Avgiv Rvwb, 1 = 


180
  †iwWqvb 

  165 = 


180
  165 †iwWqvb 

  = 2.8798 †iwWqvb (cÖvq) (Ans.) 

L   †`Iqv Av‡Q, 

 ƒ(x) = sinx ... ... ... ... (i) 

 Ges aƒ( )

2
 −    − bƒ() = c ... ... ... ... (ii) 

 GLb, ƒ( )

2
 −   = sin ( )

2
 −    = cos 

 Ges ƒ() = sin 

 (ii) bs †_‡K cvB, a cos − b sin = c 

 ev, (a cos − b sin)2 = c2 

 ev, a2 cos2 + b2 sin2 − 2ab cos.sin = c2
 

 ev, a2(1 − sin2) + b2(1 − cos2) − 2ab sin.cos = c2 

 ev, a2 − a2 sin2 + b2 − b2 cos2 − 2ab sin.cos = c2 

 ev, a2 + b2 − c2 = a2 sin2 + b2 cos2 + 2ab sin.cos 

   = (a sin)2 + (b cos)2 + 2a sin.b cos 

   = (a sin + b cos)2
 

 ev, a sin + b cos =  a2 + b2 − c2  

  aƒ() + bƒ( )

2
 −    =  a2 + b2 − c2  (†`Lv‡bv n‡jv) 

M  ÔLÕ †_‡K cvB, 

 ƒ() = sin Ges ƒ( )

2
 −    = cos 

 GLb, 1 + ƒ() = 3ƒ( )

2
 −    

 ev, 1 + sin = 3 cos 

 ev, (1 + sin)2 = ( 3 cos)2   [eM© K‡i] 

 ev, 1 + 2 sin + sin2 = 3 cos2 

 ev, 1 + 2 sin + sin2 = 3(1 − sin2) 

 ev, 1 + 2 sin + sin2 − 3 + 3 sin2 = 0 

 ev, 4 sin2 + 2 sin − 2 = 0 

 ev, 2 sin2 + sin − 1 = 0 

 ev, 2 sin2 + 2 sin − sin − 1 = 0 

 ev, 2 sin (sin + 1) − 1 (sin + 1) = 0 

 ev, (sin + 1) (2 sin − 1) = 0 

  sin + 1 = 0 A_ev, 2 sin − 1 = 0 

 ev, sin = − 1 ev, sin = 
1

2
  

 ev, sin = sin 
3

2
  ev, sin = sin 



6
  

   = 
3

2
     = 



6
  

   = 


6
 , 

3

2
 (Ans.) 

cÖkœ106  wPÎwU j¶¨ Ki: 

 

 

C 

A B 

 

5 

 

4 

 

3 

 

A 

B C 

 

13 

 

5 

 

12 

 

O 

B 

A 

D 

C 
3 
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BAC = , BC = 1 [cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx] 

K. wP‡Î ABCD GKwU e„Ë Ges O e„‡Ëi †K›`ª n‡j ABCD e„‡Ëi cwiwa 

wbY©q Ki| 2 

L. cÖgvY Ki †h, cotA + cotB + cotC + cotD = 0 4 

M. cosec2 + cot2 = P n‡j, P Gi gvb wbY©q Ki Ges mgxKiYwU 

mgvavb Ki| 4 

106 bs cÖ‡kœi mgvavb 

K  ABC Gi AB = 3, BC = 1 

  AC2 = AB2 + BC2 = ( 3)2 + 12 = 3 + 1 = 4 

  AC = 2 

  e„‡Ëi e¨vmva©, r = 
AC

2
  = 

2

2
  = 1 

  ABCD e„‡Ëi cwiwa = 2r 

  = 2  3.1416  1 

  = 6.2832 (cÖvq) (Ans.) 

L   ABCD PZzfz©RwU e„‡Ë Aš—wj©wLZ| 

  A + C = 180 Ges B + D = 180 

 evgc¶ = cotA + cotB + cotC + cotD 

   = cotA + cotB + cot (180 − A) + cot(180 − B) 

   = cotA + cotB − cotA − cotB 

   = 0 

   = Wvbc¶ 

  cotA + cotB + cotC + cotD = 0 (cÖgvwYZ) 

M  ABC G tanBAC = 
BC

AB
  

 ev, tan = 
1

3
  = tan30 

   = 30 

  cosec2 + cot2 = P 

 ev, cosec(2  30) + cot(2  30) = P 

 ev, cosec 60 + cot 60 = P 

 ev, 
2

3
  + 

1

3
  = P 

 ev, 
2 + 1

3
  = P 

 ev, P = 
3

3
  

  P = 3 (Ans.) 

 GLb, cosec2 + cot2 = 3 

 ev, cot2 = 3 − cosec2 

 ev, cot22 = ( 3 − cosec2)2
 

 ev, cosec22 − 1 = 3 + cosec22 − 2 3 cosec2 

 ev, cosec22 − cosec22 + 2 3 cosec2 = 3 + 1 

 ev, 2 3 cosec2 = 4 

 ev, cosec2 = 
2

3
  

 ev, cosec2 = cosec 60 

 ev, 2 = 60 

   = 30 (Ans.) 

cÖkœ107  A = sec + tan 

 B = tan + cot [ebdzj Avw`evmx MÖxbnvU© K‡jR, XvKv] 

 K.  sin = 
5

13
 Ges  FYvÍK n‡j cos Gi gvb wbY©q Ki|  2  

L. †`LvI †h, cosec = 
A2 + 1

A2 − 1
 4 

M. 3B − 4 = 0 n‡j 0 <  < 2 k‡Z©  Gi m¤¢ve¨ gvb wbY©q Ki| 4 

107 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, sin = 
5

13
 

 Avgiv Rvwb, sin2 + cos2 = 1 

 ev,  cos2 = 1 − sin2  = 1 − ( )
5

13

2

 

  = 1 − 
25

169
 = 

169 − 25

169
 = 

144

169
  

  cos= 
12

13
 (Ans.) 

 

L  †`Iqv Av‡Q, A = sec + tan 

 ev, 
1

cos
 + 

sin

cos
 = A 

 ev, 
1 + sin

cos
 = A  

 ev, ( )
1 + sin

cos

2

 = A2  [eM© K‡i] 

 ev, 
(1 + sin)2

cos2
 = A2  

 ev, 
(1 + sin)2

1 − sin2
 = A2  

 ev, 
(1 + sin) (1 + sin)

(1 + sin) (1 − sin)
 = A2  

 ev, 
1 + sin

1 − sin
 = A2  

 ev, 
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

A2 + 1

A2 − 1
 [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2 sin
 = 

A2 + 1

A2 − 1
 

 ev, 
1

sin
 = 

A2 + 1

A2 − 1
 

  cosec = 
A2 + 1

A2 − 1
 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, B = tan + cot 

 Ges 3B − 4 = 0 

  3 (tan + cot) − 4 = 0 

 ev, 3 ( )tan + 
1

tan
 = 4 

 ev, 
tan2 + 1

tan
 = 

4

3
 

 ev, 3tan2 + 3 = 4 tan 

 ev, 3 tan2 − 4tan + 3 = 0 

 ev, 3 tan2 − 3tan − tan + 3 = 0 

 ev, 3tan (tan − 3) − 1 (tan − 3) = 0 

 ev, (tan − 3) ( 3 tan − 1) = 0 

  tan − 3 = 0 

 ev, tan = 3 

 ev, tan = tan 


3
 = tan ( ) + 



3
 

   = 


3
, 
4

3
 

 Avevi, 3 tan − 1 = 0 

 ev, tan = 
1

3
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 ev, tan = tan 


6
 = tan ( ) + 



6
 

   = 


6
 , 

7

6
 

 myZivs,  = 


6
, 


3
, 
7

6
, 

4

3
 (Ans.) 

cÖkœ108  (i) tan GKwU wÎ‡KvYwgwZK AbycvZ| 

(ii) sin2 − cos2 = cos GKwU wÎ‡KvYwgwZK mgxKiY| 

 [nvmvb Avjx miKvix D”P we`¨vjq, Puv`cyi] 

 K.  cot 10x = tan 5x n‡j x Gi gvb wbY©q Ki|  2  

L. DÏxc‡Ki wÎ‡KvYwgwZK AbycvZwUi gvb 
5

12
 n‡j 

sin(−) + cos(−)

sec(−) + tan(−)
 

Gi gvb wbY©q Ki| 4 

M. (ii) bs n‡Z  Gi gvb wbY©q Ki hLb 0 <  < 2 4 

108 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 cot 10x = tan 5x 

 ev, tan (90 − 10x) = tan 5x 

 ev, 90 − 10x = 5x 

 ev, 15x = 90 

  x = 6 (Ans.) 

L  †`Iqv Av‡Q, 

 tan = 
5

12
 

 ev, 
AB

BC
 = 

5

12
   

  AB = 5, BC = 12 

  AC = (AB)2 + (BC)2 = (5)2 + (12)2 

  = 25 + 144 = 169 = 13 

  sin = 
AB

AC
 = 

5

13
 

 cos = 
BC

AC
 = 

12

13
 

 sec = 
AC

BC
 = 

13

12
 

 cÖ`Ë ivwk = 
sin(−) + cos(−)

sec(− ) + tan (−)
 = 

− sin + cos

sec − tan
 

  = 

− 
5

13
 + 

12

13

13

12
 − 

5

12

 = 

− 5 + 12

13

13 − 5

12

 

   = 
7

13
  

12

8
 = 

21

26
 (Ans.) 

M  sin2 − cos2 = cos 

 ev, 1 − cos2 − cos2 = cos 

 ev, 2cos2 + cos − 1 =  

 ev, 2cos2 + 2cos − cos − 1 = 0 

 ev, 2cos (cos + 1) − 1 (cos + 1) = 0 

  (cos + 1) (2cos − 1) = 0 

 nq, cos + 1 = 0 

 ev, cos = − 1 = cos 

   =  

 A_ev, 2cos − 1 = 0 

 ev, cos = 
1

2
 

 ev, cos = cos 


3
 = cos ( )2 − 



3
 

 ev, cos = cos 


3
 = cos 

5

3
 

   = 


3
, 
5

3
 

  wb‡Y©q mgvavb,  = 


3
, , 

5

3
 

 

5 

12 C 
B 

A 

 


