
Aóg Aa¨vq 

wÎ‡KvYwgwZ 
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 8.1 

  14.9  107 

 32  365 
1

4
 

  1bs cª‡kœi mgvavb   

 = 32 = 






32

60

0
= 

32

60
  



180
= 

2

675
(Ans.) 

s = r = 14.9  107  
2

675

  = 13.87  105 (Ans.)

S = 2r 

  = 2  14.9  107

  = 93.657  107

365 
1

4

1461

4
  24 8766


93.675  107

8766
  

  = 1.068  105 (Ans.)

 176 A 7

P AP AOP = 60 AB ⊥ OA

A 

P 

O 
60 

B 



AOP

500

 2bs cª‡kœi mgvavb   

2r 

 176

 2r = 176 

 r = 
176

2r
 

  = 28.01 (Ans.) 

 O AP AOP AOP

A 

P 

O 
60 

B 

OB ⊥ OA. 

 AB = = 
1

4
  2r = 

r

2
 

 AP = r = 
r

3
   [  = 60 = 



3
 ] 

 

AOP

AOB
 = 

AP

AB

AOP = 
AP

AB
  AOB 

 = 

r

3

r

2

  



2

3
 

2

3
 AOP

AP


3
 

r = 28.01

 s = r = 28.01  


3
 = 29.3

29.3m

7
 4.19

A = r2 

  =   (28.01)2

  = 2464.768

500

2464.768 + 500 

  = 29964.768

r1, r1
2 

  r1
2 = 2964.768 

 r1 = 30.72

 2r1 = 193.02

 

193.02

4.19
 

46 (Ans.)

 535, −365, − 720 1045 



70

1045

  3bs cª‡kœi mgvavb   

535 = 










535  


180

c

 = 
107c

36
 

 − 365 = 










− 365  


180

c

= 
− 73c

36
 

 − 720 = 










− 720  


180

c

= − 4c 

 − 1045 = 










1045  


180

c

= 
209c

36
 

535

535 = 

450 + 85 = 

5  90 + 85

535

5

6

535 

5

Y

Y

x x

535535 

85 535 



 −365 = − 360 − 5 = − 4  90 − 5 

  −365 −365 

5

−365 

−720 = − 8  

90 − 0 

−720 

−720 

8

−720 

x

−365 

Y 

Y 

X X 
−720

1045 

1045 = 

1080 + 65 = 

11  90 + 55 

1045 

11

Y

Y

x x

10451045 



12 

1045 

55 

1045 

r = 70 

 = 1045 

        = 
209

36

 s = r = 70  
209

36
 406389 

 406389 

(Ans.) 

 60 3 45

2

32

  4bs cª‡kœi mgvavb   

60

 3 45








3 + 
45

60
 











3 + 
3

4

15

4
  

   

60 
15

4
 

225 (Ans.) 

r



 = 2 = 2  


180

 S 

225 

S = r

r = 
s


 

   r = 
225


 = 225  

90


 

   = 644576 (Ans.) 

 = 32

 32 = 






32

60
 = 









32

60  60
 = 

32

3600  180
 

S = r = 6445  
32  

3600  180

= 0999  1 (Ans.)

 70 7

1



15
5c

12
 

  5bs cª‡kœi mgvavb   

r 

 2r 

70 0.70

 r = 
070

2
 = 035  

  2  3.1416  035 2199 (Ans.)

7

 1 60  60

2199  7  60  60 

2199  7  60

1000
 

55415 5542  (Ans.)

5542

3600 1 5542

 15
5542  15  1000

3600
 

230.917

S = 230.917 

 = 
5

12

c
 

 x 

S = r 



    230917 = x  
5

12
 

    x = 
12  230917

5  31416
 

    x = 1764072 (Ans.)



 

ABC AC 70  

AB 35

AOB

AOD 45 AD

7

  6bs cª‡kœi mgvavb   

AC = 70

 r = 
70

2
 

= 35

 AOB =








c

=






35

35

c
 = 1

 = 2r 2r =  1 (Ans.)

1 = 
c

180
  

  45 = 
45

180

c
 = 



4

c
 



AOD



4

AD

r

4AD = r  31416 

  AD = 
31416  35

4
 = 27.489   (Ans.) 

2r  2  31416  35 

219.912

7



(7  219912) 

 1 3600

7  219912  3600

100  1000
 

    = 55.42  (Ans.)

 28 45

500 

  7bs cª‡kœi mgvavb   

 45 = 45  
c

180
  = 



4

c
 (Ans.) 

r = 28

 = 


4

c

s r = 28  


4

c
 =  

28  3.1416

4
  



   = 21.9912 (Ans.)

22

2r = 2  3.1416  22 

= 138.2304 

138.2304 1

 500
500

138.2304
 

3.617 

  4 (Ans.) 

 250 35

11

60

  8bs cª‡kœi mgvavb   

r

 2r 

1
250

35
 = 7.143 

2r = 7.143 

     r = 
7.143

2
 = 

7.143

2  3.1416
  = 1.137 (Ans.)

1 7.143

 11 11  7.143 78.573

 78.573

 3600 78.573  3600

282863.18

282.86  (Ans.)



r

S 250

 = 60 =










60  


180
 = 



3
 

S = r 

     r = 
S


 

     r = 

250



3
  = 250  

3


 = 

750

3.1416
 = 238.73 

 238.73 (Ans.)

n = 1894 (Ans.) 



  R

S

2R

S R

6440

32357

  9bs cª‡kœi mgvavb   

R 2R 

 



 

 

 2R

O 
R A 

S 

B P 



O, OA = R,

AB = S 

 AB AOB = 

OA OB AP O, P

 AOP = 1


AB

AP

AOB

AOP



S

R



1

S

R


S = R (Ans.) 

R = 6440 

 32357 

  = 










32 + 
35

60
 + 

7

 60  60



 

  = 






117307

3600

 

  = 








117307

3600
  



180

05687 

 S = R 

  = 6440  05687 

366243

(Ans.)

 20 30 

150 200

7

30 7

  10bs cª‡kœi mgvavb   

30 = 30  


180
 



6
 

05236 (Ans.) 

 7 = 






7

60
= 01167 (Ans.) 



r = 
150

2
 75

AB   = s 

s = r 75  


6

3927 

20 3927


3927

20

19635 (Ans.) 



 7 = 
7

60
  



180
 

7

60  180
 

r = 200 

= 200  1000 

200000 

 s 

s = r 

= 200000  
7

60  180
 40724 (Ans.)

  20 

30 204

30 

720

  11bs cª‡kœi mgvavb   



1 = 


180
 

 30 = 
30

180
 = 



6
 (Ans.) 

ABC 

B 

20

A

O 
B 

A 

30 
C 

20

AB AOB = 30 

 OB = r = 
204

2
 = 102 

AB = s 

s = r 

 s = 102  30  


180
 = 17 

= 17  31416 = 534072

= 534072


534072

20
 = 26703 

   = 267 (Ans.) 

s

 s = r 

 s = r   

= 102  720  


180
 

= 408 



s r 





= 408  31416 

= 12817728 

(Ans.)

 
12817728

267
 

480 8 (Ans.)

 6440 55

4

  12bs cª‡kœi mgvavb   

r = 6440

 = 55 

  = 
55

60  60
 [ 1 = 60 1 = 60] 

  = 
55  

 60  60  180
 











 1 = 
c

180
 

  = 0000267 (Ans.) 

s 

s = r 

  = (6440  0000267) 

171948

 172  (Ans.)

4 172 

 1
172

4

 60
172  60

4



258  (Ans.)

 

 10 30

400

  13bs cª‡kœi mgvavb   

5729578

AB AOB = 30

  30 = 
30

180
 



6
 

AB = 10 

s = r 

  r = 
s


 = 

10



6

 = 
60


  

  2r = 2  
60


 = 38197 (Ans.)

2r = 38197 

 2r

31416  38197 

= 119999 120 

120 1

 1      
1

120

 400 40000
40000

120



33333

 333 (Ans.)

 6440 5636

0.82

5636 

  14bs cª‡kœi mgvavb   

5636 = 5 








6 + 
36

60
[1 60

= 5 






33

5
 

  = 










5 + 
33

5  60
  

  = 
511

100
 

  = 
511

100
  



180
 [1 











180

= 0.0892 (Ans.) 

0.0892

s = r 

 R = 6440 6.44  10  = 0.0892  

s = 6.44  106  0.0892

= 574.45  103

= 574.45 (Ans.) 



0.82

r = 0.41

2r 2  

3.1416  0.41

2.576

574.45

574450

2.576 1

1 
1

2.576
  

 574450
574450

2.576
  

22300.77

2,23,001 (Ans.)  

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 8.2 

 cot + cosec = a  

cosec − cot

cos = 
a2 − 1

a2 + 1
 

(a2 + 1) cos + (a2 

+ 1) sin = (a + 1)2 − 2

  1bs cª‡kœi mgvavb   

cot + cosec = a 

 (cosec + cot) (cosec − cot) = a(cosec − cot) 

 cosec2 − cot2 = a(cosec − cot) 

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

  cosec − cot = 
1

a
 (Ans.) 



cot + cosec = a 

 
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 = 

cos = 
a2 − 1

a2 + 1

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
 

 (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 

  = 

 (a2 + 1) cos + (a2 + 1) sin = (a + 1)2 − 2 



C 

D B 

A 

1 
3  

ABCD

 sin (B − D) = sin B 

cos D − cos B sin D

tan B + sec B − 1

tan B − sec B + 1
    

1 + cos D

sin D
 

  2bs cª‡kœi mgvavb   

ABCD ABD

BAD

BAD

 BD ABCD

AB = 1 AD = 3

BD2 = AB2 + AD2 = (1)2 + ( 3)2 = 1 + 3 = 4 

  BD = 2

2

2
 1 

sin (B − D) = sin B cos D − cos B sin D 

 AB = 1 AD = 3 BD = 2

tan ABD = 
AD

AB
 

 tan B = 
3

1
 



 tan B = 3 

tan B = tan 60 

  B = 60 

 tanADB = 
AB

AD
 

 tan D = 
1

3
 

 tan D = tan 30 

  D = 30 

= sin(B − D) = sin(60 − 30) = sin 30 = 
1

2
 

 sin B cos D − cos B sin D 

  = sin 60 cos 30 − cos60 sin 30 

  = 
3

2
  

3

2
 − 

1

2
  

1

2
 = 

3

4
 − 

1

4
 = 

1

2
 

 sin(B − D) = sin B cos D − cos B sin D

tan B + sec B − 1

tan B − sec B + 1
 

1 + cos D

sinD
 

B = 60 D = 30 

 
tan B + sec B − 1

tan B − sec B + 1
 = 

tan 60 + sec 60 − 1

tan 60 − sec 60 + 1
 

  = 
3 + 2 − 1

3  − 2 + 1
= 

3 + 1

3 − 1
 

  = 
( 3 + 1)( 3 + 1)

( 3 − 1)( 3 + 1)
 

  = 
( 3 + 1)2

( 3)2 − (1)2 

  = 
( 3)2 + 2. 3.1 + (1)2

3 − 1
 

  = 
3 + 2 3 + 1

2
 = 

4 + 2 3

2
 



  = 
2(2 + 3)

2
 = 2 + 3 

 
1 + cos D

sin D
  = 

1 + cos 30

sin 30
 = 

1 + 
3

2

1

2

 

  = 
2 + 3

2
  

2

1
 = 2 + 3 

 
tan B + sec B − 1

tan B − sec B + 1
 

1 + cos D

sin D
  

 
tan B + sec B − 1

tan B − sec B + 1
 

1 + cos D

sin D
 

tan B + sec B − 1

tan B − sec B + 1
 = 

1 + cos D

sin D
 

 ABC x, y r 



sec2 − tan2 = 

1

cosec2 − cot2 

= 1

  3bs cª‡kœi mgvavb   

ABC 

 BC = x  

 AB = y 

AC = r 

ACB 

= 

A 

C B 
 

x 

r y 

sec2 − tan2  = 1 



 

sec = 
r

x
 

 tan = 
y

x
 r2 = x2 + y2 

  sec2  − tan2  = 






r

x
2
 − 







y

x
2
 = 

r2

x2 − 
y2

x2 

  = 
r2 − y2

x2  = 
x2

x2 [ r2 = x2 + y2] 

  = 1 

 sec2  − tan2  = 1 

cosec2  − cot2  = 1 

 

cosec = 
r

y
 

 cot 
x

y
  r2 = x2 + y2 

  cosec2 − cot2 = 






r

y
2
 − 







x

y
2
 

  = 
r2

y2 − 
x2

y2 = 
r2 − x2

y2  

  = 
x2 + y2 − x2

y2  [r2 = x2 + y2] 

  = 
y2

y2 = 1 

 cosec2 − cot2 = 1 

 A = 


3
  B = 



6
 

sin (A + B)  sin (A − B) 

tan 2B = 
2 tanB

1 − tan2 B



(i) cos (A + B) + 

cos (A − B) = 2 cosA cosB 

ii) cos (A − B) − cos (A + 

B) = 2sinA sinB

  4bs cª‡kœi mgvavb   

A = 


3
  B = 



6
 

sin(A + B) = sin 










3
 + 



6
=  sin 









2 + 

6

  = sin 


2
 = 1 (Ans.) 

 sin (A − B) = sin 










3
 − 



6
 = sin 









2 − 

6
 

  = sin 


6
 = 

1

2
 (Ans.) 

Text iv

  tan2B = 
2tan B

1 − tan2B
 

(i) cos(A + B) + cos(A − B) 

  = 0 + 
3

2
 sin(A + B) = 1 cos(A + B) = 0] 

3

2
 

 2cosA cosB = 2cos 


3
 cos 



6
 = 2  

1

2
  

3

2
 = 

3

2
 

  

 cos(A + B) + cos(A − B) = 2cosA cosB 

(ii) cos(A − B) − cos(A + B) 

  = 
3

2
 − 0 

3

2



2sinA sinB 

  = 2sin 


3
  sin 



6
 = 2 

3

4
 = 

3

2
  

1

2
 = 

3

2
 

   

 cos(A − B) − cos(A + B) = 2 sinA sinB 

 A = 


3
 B = 



6
 

cos (A + B) cos (A − B) 

(i) cos (A + B) = 

cosA cosB − sin A sinB 

 (ii) cos (A − B) = cosA 

cosB + sin A sin B

(i) sin (A + B) = 

sinA cosB + cosA sinB 

 (ii) 
sin2 (A + B)

3
 = tan (A − 

B)

  5bs cª‡kœi mgvavb   

A = 


3
 B = 



6
 

  cos(A + B) = cos 










3
 + 



6
 = cos 









2 + 

6
 = cos 

3

6
 

  = cos 


2
 = 0 (Ans.) 

 cos (A − B) = cos 










3
 + 



6
 = cos 









2 − 

6
 

   = cos 


6
 = 

3

2
 (Ans.)

(i) cos (A + B) = 0 

cos A cos B − sin A sin B 



  = cos 


3
 cos 



3
 − sin 



3
 sin 



6
 

  = 
1

2
  

3

2
 − 

3

2
  

1

2
 

  = 
3

4
 − 

3

4
 = 0 

   

 cos(A + B) = cosA cosB − sinA sinB 

(ii) cos (A − B) = 
3

2
 

cos A cos B + sin A sin B 

  = cos 


3
 cos 



6
 + sin 



3
 sin 



6
 

  = 
1

2
  

3

2
 + 

3

2
  

1

2
 = 

3

4
 + 

3

4
 = 

2 3

4
 = 

3

2
 

   

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

A = 


3
 B = 

5

6
 

  sin (A + B) = sin 










3
 + 



6
 = sin 









2 + 

6
 

   = sin 


2
 = 1 (Ans.) 

 sinA cosB + cosA sinB 

  = sin 


3
 cos 



6
 + cos 



3
 sin 



6
 

  = 
3

2
 . 

3

2
 + 

1

2
  

1

2
 = 

3

4
 + 

1

4
 = 

4

4
 = 1 

   

 sin(A + B) = sin A cosB + cosA sinB 

 (ii)  = 
sin2 (A + B)

3
 = 

(1)2

3
 [(i) 



1

3
 

  = tan (A − B) = tan 










3
 − 



6
 = tan 









2 − 

6
 

  = tan 


6
 = 

1

3
 

   

 
sin2(A + B)

3
 = tan (A − B) 

 

  cos tan

5

12

cot 

cos 

sin + cos(−)

sec(−) + tan
 = 

51

26

  6bs cª‡kœi mgvavb   

tan = 
5

12
 

cot = 
1

tan
 = 

1

5

12

 = 
12

5
   (Ans.)

tan = 
5

12
 

  tan2 = 






5

12

2

 

  sec2 − 1 = 
25

144
 



  sec2 = 
25

144
 + 1 

  sec2 = 
169

144
 

  
1

cos2
 = 

169

144
 

  cos2 = 
144

169
 

  cos =  
12

13
 

cos cos = − 
12

13
  (Ans.)

tan = 
sin

cos

    sin = tancos 

    sin = 
5

12
  









− 
12

13
   

 sin = − 
5

13
 

sin + cos (−)

sec (−) + tan
 = 

sin + cos

sec + tan
 

   = 
sin + cos

1

cos
 + tan

 = 








−5

13
 + 









−12

13

1

− 
12

13

 + 
5

12

 = 

− 
5

13
 − 

12

13

− 
13

12
 + 

5

12

 

                 = 
−17

13
  

12

− 8
  = 

51

26
 

 
sin + cos (− )

sec(−) + tan
 = 

51

26
   

 tan + sec = x 

sec − tan 



sin = 
x2 − 1

x2 + 1

sin = 
x2 − 1

x2 + 1
  tan 

  7bs cª‡kœi mgvavb   

tan + sec = x 

  sec2 − tan2 = 1 

    (sec + tan) (sec − tan) = 1 

    x(sec − tan) = 1 

   sec − tan = 
1

x
   (Ans.) 

tan + sec = x 

    
sin

cos
 + 

1

cos
 = x 

    
sin + 1

cos
 = x 

    
(1 + sin)2

cos2
 = x2 

    
(1 + sin)2

 1− sin2
 = x2 

    
(1 + sin)2

(1 + sin) (1 − sin)
 = x2 

    
1 + sin

1 − sin
 = x2 

   
1 + sin − 1 + sin

1 + sin + 1 − sin
 = 

x2 − 1

x2 + 1
  

2sin

2
 = 

x2 − 1

x2 + 1
 

   sin = 
x2 − 1

x2 + 1
   



sin = 
x2 − 1

x2 + 1

    
1

cosec
 = 

x2 − 1

x2 + 1
 

    cosec = 
x2 + 1

x2 − 1
 

    cosec2 = 








x2 + 1

x2 − 1

2

 

    cot2 + 1 = 
(x2 + 1)2

(x2 − 1)2 

    cot2 = 
(x2 + 1)2

(x2 − 1)2 − 1 

    cot2 = 
(x2 + 1)2 − (x2 − 1)2

(x2 − 1)2  

    cot2 = 
4x2

(x2 − 1)2 

    cot = 
2x

x2 − 1
 

   tan = 
x2 − 1

2x
  (Ans.) 

 tan + sin = m tan − sin = n  

tan2 − sin2 = 

m2 − n2 = 4 mn

(m + n)2 = 
16mn

(m − n)2

  8bs cª‡kœi mgvavb   

tan + sin = m tan − sin = n

  tan2 − sin2 = (tan + sin) (tan − sin) = mn 

  tan2 − sin2 = mn (Ans.)

= m2 − n2 



   = (tan + sin)2 − (tan − sin)2 

   = 4tan sin 

   = 4 tan2 sin2 

   = 4 tan2 (1 − cos2) 

   = 4 tan2 − tan2. cos2 

   = 4 tan2 − 
sin2

cos2
  cos2 

   = 4 tan2 − sin2 

   = 4 (tan + sin) (tan − sin) 

   = 4 mn = 

m2 − n2 = 4 mn

=
16mn

(m − n)2 = 
16 (tan2 − sin2)

(2 sin)2       

   = 

16 








sin2

cos2
 − sin2

4 sin2
 = 

4sin2 








1

cos2
 − 1

sin2
 

   = 4 








1 − cos2

cos2
 = 4 









sin2

cos2
 

   = 4 tan2 = (2 tan)2 

   = (sin + tan + tan − sin)2 

   = (m + n)2 =  

(m + n)2 = 
16mn

(m − n)2   

 sinA = 
5

13
 , cosB = 

3

5
 6sin2B + 5cosB = 7

cosA sinB 

cotB − cotA

cotAcotB + 1
 

cotB =  
1

3
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sinA = 
5

13
 

 sin2A + cos2A = 1 

    cos2A = 1 − sin2A 

   = 1 − 






5

13

2

= 
169 − 25

169
 = 

144

169
 

  cosA = 
12

13
  

 cosB = 
3

5
 

 sin2B + cos2B = 1 

    sin2B = 1 − cos2B 

    = 1 − 






3

5

2

= 
25 − 9

25
 = 

16

25
 

          sinB = 
4

5
 

 cosA = 
12

13
 sinB = 

4

5
 (Ans.) 

cotA = 
cosA

sinA
 = 

12

13

5

13

 = 
12

13
  

13

5
 = 

12

5
 

   cotB = 
cosB

sinB
 = 

3

5
  

5

4
 = 

3

4
 

    
cotB − cotA

cotAcotB + 1
 = 

3

4
 − 

12

5

3  12

4  5
 + 1

 

   = 
15 − 48

20
  

20

36 + 20
 

   = − 
33

20
  

20

56
 = − 

33

56
 (Ans.) 

6sin2B + 5 cosB = 7



    6 − 6 cos2B + 5cosB − 7 = 0 

    6 cos2B − 5 cosB + 1 = 0 

    6 cos2B − 2 cosB − 3cosB + 1 = 0 

    2 cos B (3cosB −1) − 1 (3cosB − 1) = 0 

    (3cosB − 1) (2cosB − 1) = 0 

 3cosB − 1 = 0  2cosB − 1 = 0 

    cosB = 
1

3
  cosB = 

1

2
 

  cosB = 
1

2
 

sin2B = 1 − cos2B = 1 − 






1

2

2

= 
4 − 1

4
 = 

3

4
 

  cot2B = 
cos2B

sin2B
 = 

1

4
  

4

3
 = 

1

3
 

 cotB =  
1

3
  

 cosecA = 
a

b
 A a > b > 0

sinA + cosecA 

tanA = 
b

a2 − b2

a = 13 b = 5 

tanA + secA = 
3

2

  10bs cª‡kœi mgvavb   

sinA + cosecA = 
b

a
 + 

a

b
 = 

b2 + a2

ab
 = 

a2 + b2

 ab
  (Ans.)

cos2A = 1 − sin2A

    cosA = 1 − sin2A  1 − 
b2

a2 



    
a2 − b2

a2   
a2 − b2

a
 

tanA = 
sinA

cosA
 = 

b

a

a2 − b2

a

 = 
b

a
  

a

a2 − b2
 = 

b

a2 − b2
 

  tanA = 
b

a2 − b2
     

a = 13 b = 5, 

 cosA = 
a2 − b2

 a
 = 

169 − 25

13
 = 

144

13
 = 

12

13
 

  secA = 
13

12
 

= tanA + secA 

  = 
sinA

cosA
 + secA 

  = sinA secA + secA 

  = 
5

13
 . 

13

12
 + 

13

12
 = 

5

12
 + 

13

12
 = 

18

12
 =  

3

2
 

  = 

tanA + secA = 
3

2

 tan + sec = 
1 + sin

1 − sin

 = 45 

-

tan + sec = x 

sin x

  11bs cª‡kœi mgvavb   

 = 45 



= tan + sec 

   = tan 45 + sec45 

  = 1 + 2 

 =
1 + sin

1 − sin
 = 

1 + sin45

1 − sin45
 

   = 

1 + 
1

2

 1 − 
1

2

 = 
2+1

2
  

2

2 − 1
 

   = 
2 + 1

2 − 1
 = 

2 + 1

( 2)2 − (1)2
      [ ]2 + 1  

   = 
2 + 1

2 − 1
 = 2 + 1 

  = 45 tan + sec = 
1 + sin

1 − sin
 

tan + sec = 
sin

cos
 + 

1

cos
 

    = 
sin + 1

cos
 

    = 
(1 + sin)2

cos2
 

    = 
(1 + sin)2

(1 − sin2)
 

    = 
1 + sin

1 − sin
 

    

tan + sec = 
1 + sin

1 − sin
    

tan + sec = x 

    
sin

cos
  + 

1

cos
 = x 



    
sin + 1

cos
 = x 

    
(sin + 1)2

1 − sin2
 = x2 

    
1 + sin

1 − sin
 = x2 

    x2 − x2sin = 1 + sin 

    x2 − 1 = sin (1 + x2) 

   sin = 
x2 − 1

x2 + 1
   (Ans.) 



  sec  − tan  = p

sec  + tan 

 sin  = 
1 − p2

1 + p2 

 (1 + p2) cos  + (1 + p2) 

sin  + 2p2 = (1 + p)2

  12bs cª‡kœi mgvavb   

sec − tan  = p 

  sec2 − tan2 = 1 

  (sec + tan) (sec − tan) = 1 

  (sec + tan)  p = 1 

  sec + tan = 
1

p
 (Ans.) 

sec + tan = 
1

p
 

  
1

cos
 + 

sin

cos
 = 

1

p
 

  
1 + sin

cos
 = 

1

p
 

  








1 + sin

cos

2
 = 







1

p

2
 

  
(1 + sin)2

cos2
 = 

1

p2 

  
(1 + sin)2

1 − sin2
 = 

1

p2 

  
(1 + sin) (1 + sin)

(1 + sin)(1 − sin)
 = 

1

p2 

  
1 + sin 

1 − sin
 = 

1

p2 



  
1 + sin  + 1 − sin 

1 + sin  − 1 + sin 
 = 

1 + p2

1 − p2     

 
2

2sin 
 = 

1 + p2

1 − p2 

  
1

sin 
 = 

1 + p2

1 − p2 

  sin  = 
1 − p2

1 + p2   

 sin  = 
1 − p2

1 + p2  

sec  − tan  = p ......................(i) 

  sec  + tan  = 
1

p
 .............(ii) 

 (i)  (ii)

2sec  = p + 
1

p
 

  2sec  = 
1 + p2

p
 

  sec  = 
1 + p2

2p
 

  
1

cos 
 = 

1 + p2

2p
 

  cos  = 
2p

1 + p2  

(1 + p2) cos  + (1 + p2) sin  + 2p2 

  = (1 + p2)  
2p

1 + p2 + (1 + p2)  
1 − p2

1 + p2 + 2p2 

  = 2p + 1 − p2 + 2p2 

  = p2 + 2p + 1 

  = (p + 1)2 

  = (1 + p)2 

  = 

(1 + p2) cos  + (1 + p2) sin  + 2p2 = (1 + p)2  



 asin = bcos

sin + cos

sin − cos
 

cos =  
a

a2 + b2

cosec2 − sec2 

= 
a2

b2 − 
b2

a2 

  13bs cª‡kœi mgvavb   

asin = bcos 

  
sin

cos
 = 

b

a
 

   
sin + cos

sin − cos
 = 

b + a

b − a
 (Ans.)

asin = bcos

  a2sin2 = b2cos2 

  a2(1 − cos2) = b2cos2 

  a2 − a2cos2 = b2cos2 

  a2 = a2cos2 + b2cos2 

  a2 = (a2 + b2) cos2 

  cos2 = 
a2

a2 + b2 

   cos =  
a

a2 + b2 

cos =  
a

a2 + b2 

 asin = bcos 

  sin = 
b

a
 cos = 

b

a
 










 
a

a2 + b2  



  =  
b

a2 + b2 

 = cosec2 − sec2  

  = 
1

sin2
 − 

1

cos2
 

  = 
1









b

a2 + b2

2
  − 

1









a

a2 + b2

2
 

  = 
a2 + b2

b2  − 
a2 + b2

a2  = 
a4 + a2b2 − a2b2 − b4

a2b2  

  = 
a4

a2b2 − 
b4

a2b2 = 
a2

b2 − 
b2

a2 

cosec2 − sec2 = 
a2

b2 − 
b2

a2

 tan + sec = 
x

y
 A = 



8
 , B = 

3

8
 , C = 

5

8
, D = 

7

8
 

1 + sin

cos
  = 

x

y

(x2 + y2) sin = x2 − y2

cos2A + cos2B + cos2C + 

cos2D = 2

  14bs cª‡kœi mgvavb   

tan + sec = 
x

y

  
sin

cos
 + 

1

cos
 = 

x

y
 

  
1 + sin

cos
 = 

x

y
 

1 + sin

cos
 = 

x

y
 

 
(1 + sin)2

cos2
 = 

x2

y2  



(1 + sin)2

1 − sin2
 = 

x2

y2 

 
(1 + sin)(1 + sin)

(1 + sin)(1 − sin)
 = 

x2

y2 

 
1 + sin

1 − sin
 = 

x2

y2 

 
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

x2 + y2

x2 − y2 

2

2sin
 = 

x2 + y2

x2 − y2 

 
1

sin
 = 

x2 + y2

x2 − y2 

 (x2 + y2) sin = x2 − y2 

= cos2A + cos2B + cos2C + cos2D 

  = cos2 


8
 + cos2 

3

8
 + cos2 

5

8
 + cos2 

7

8
 

 [A, B, C D 

= 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 

cos2A + cos2B + cos2C + cos2D = 2 

 tan + sin = m tan − sin = n 

tan = 
m + n

2

m2 − n2 = 4 mn

sec = mn 

cosec2



  15bs cª‡kœi mgvavb   

tan + sin = m .....................(i) 

 tan − sin = n ......................(ii) 

 (i) (ii) 2 tan = m + n 

  tan = 
m + n

2
 

m2 − n2 

  = (tan + sin)2 − (tan − sin)2 

  = 4tan sin [ 4ab = (a + b)2 − (a − b)2] 

  = 4 tan2sin2 

  = 4 tan2(1 − cos2) 

  = 4 tan2 − tan2 cos2 

  = 4 tan2 − 
sin2

cos2
 cos2 

  = 4 tan2 − sin2 

  = 4 (tan + sin)(tan − sin) 

  = 4 mn = 

m2 − n2 = 4 mn  

tan = 
m + n

2
 

 2tan = m + n .....................(i) 

 tan + sin = m 

  tan − sin = n 

  (−) 2sin = m − n 

  2sin = m − n .......................(ii) 

 (i) (ii)

2tan  2sin = (m + n) (m − n) 

 4tansin = m2 − n2 

 4tansin = 4 mn 



tansin = mn 

 
sin

cos
 . sin = mn 

 sin2 sec = mn 

 
sec

cosec2
 = mn 

 sec = mn cosec2 

 tan + sec = x 

tan 








−23

6
 

cosec = 
x2 + 1

x2 − 1

(x2 + 1) cos + (x2 + 

1) sin = (x + 1)2 − 2

  16bs cª‡kœi mgvavb   

tan 








−23

6
 = − tan 

23

6
 [ tan(− ) = − tan] 

 = − tan 










8


2
 − 



6
 = tan 



6
 = 

1

3
 

1

3

tan + sec = x 

 
sin 

 cos
 + 

1

cos
 = x 

 
1 + sin

cos
 = x 

 
(1 + sin)2

cos2
 = x2 

(1 + sin )2

1 − sin2 
 = x2 [ cos2 = 1 − sin2 ] 



 
(1 + sin )(1 + sin)

(1 + sin)(1 − sin )
 = x2 

 
1 + sin 

1 − sin 
 = x2 

 
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

x2 + 1

x2 − 1
 

2

2sin
 = 

x2 + 1

x2 − 1
 

 
1

sin
 = 

x2 + 1

x2 − 1
 

  cosec = 
x2 + 1

x2 − 1
 

tan + sec = x ................(i) 

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

 sec2 − tan2 = x(sec − tan) 

 sec − tan = 
1

x
 ..................(ii) 

 (i) (ii) 2sec = x + 
1

x
 

  2sec = 
x2 + 1

x
 

  
1

cos
 = 

x2 + 1

2x
 

   cos = 
2x

x2 + 1
 

 (x2 + 1) cos + (x2 + 1) sin 

  = (x2 + 1) 
2x

x2 + 1
 + (x2 + 1) 









x2 − 1

x2 + 1
 

= x2 + 2x − 1 

  = x2 + 2x + 1 − 2 = (x + 1)2 − 2 

  

(x2 + 1) cos + (x2 + 1) sin = (x + 1)2 − 2  

 tan + sec = x 



sec − tan 

sin = 
x2 − 1

x2 + 1

sin = 
x2 − 1

x2 + 1
 tan 

  17bs cª‡kœi mgvavb   

tan + sec = x 

  sec + tan = x 

 sec2 − tan2 = 1 

  (sec + tan) (sec − tan) = 1 

  x (sec  − tan) = 1 

   sec − tan = 
1

x
 (Ans.)

tan + sec = x 

  
sin

cos
 + 

1

cos
 = x 

   
sin + 1

cos
 = x 

  








1 + sin

cos

2
 = x2 

(1 + sin)2

1− sin2
 = x2 

  
(1 + sin)(1 + sin)

(1 + sin)(1 − sin)
 = x2 

  
1 + sin

1 − sin
 = x2 

  
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

x2 + 1

x2 − 1
  

2

2sin
 = 

x2 + 1

x2 − 1
 



  
1

sin
 = 

x2 + 1

x2 − 1
 

  sin = 
x2 − 1

x2 + 1
 

 sin = 
x2 − 1

x2 + 1
 

sin = 
x2 − 1

x2 + 1
 ......................(i) 

  sin2 = 
(x2 − 1)2

(x2 + 1)2 

 1 − cos2 = 
(x2 − 1)2

(x2 + 1)2 

 cos2 = 1 − 
(x2 − 1)2

(x2 + 1)2 = 
(x2 + 1)2 − (x2 − 1)2

(x2 + 1)2  

  = 
4x2

(x2 + 1)2 

 cos2 = 






2x

x2 + 1

2
 

 cos = 
2x

x2 + 1
 ..................(ii) 

(i) (ii) 

sin

cos
  = 

x2 − 1

x2 + 1

 
2x

x2 + 1

 

  tan = 
x2 − 1

2x
 (Ans.) 

 p = tan, q = sec, r = sin + cos

p = 
a

b
 (a  b) 

asin − bcos

 a sin + bcos
 



p + q = y 

sin = 
y2 − 1

y2 + 1

r = 1 sin − 

cos =  1

  18bs cª‡kœi mgvavb   

p = tan p = 
a

b
 

  tan = 
a

b
 

 
sin

cos
 = 

a

b
 

 
a sin

b cos
 = 

a2

b2 
a

b
 

a sin + b cos

a sin − bcos
 = 

a2 + b2

a2 − b2 

 
a sin − b cos

a sin + bcos
 = 

a2 − b2

a2 + b2   

 
a2 − b2

a2 + b2

p = tan q = sec 

p + q = y 

 tan + sec = y 

 
sin

cos
 + 

1

cos
 = y 

 
sin + 1

cos
 = y 

 
(1 + sin)2

cos2
 = y2 

(1 − sin)2

1 − sin2
 = y2 



 
(1 + sin)(1 + sin)

 (1 − sin)(1 + sin)
 = y2 

 
1 + sin

1 − sin
 = 

y2

1
 

 
1 + sin − 1 + sin

1 + sin + 1 − sin
 = 

y2 − 1

y2 + 1
 

2 sin

2
 = 

y2 − 1

y2 + 1
 

  sin  = 
y2 − 1

y2 + 1
 

r = sin + cos ..................(i)

  r = 1 ..........................(ii) 

 (i) (ii) 

sin + cos = 1 

 (sin + cos)2 = 12 

sin2 + cos2 + 2sincos = 1 

 1 + 2sin cos = 1  

  2sincos = 0 

 (sin − cos)2 = (sin + cos)2 − 4sincos 

 (sin − cos)2 = 12 − 0 

 (sin − cos)2 = 1 

  sin − cos =  1 

 AB = 3 BC = 4 

A 

C 
B 

 

sin + cos

sec + tan
 = 

7

10



sin(A + B) + 

sin(B + C) + sin(C + A) = sinA 

+ sinB + sinC

  19bs cª‡kœi mgvavb   

AB = 3 BC = 4 

ABC 

AC2 = AB2 + BC2 = 3 + 42 = 9 + 16 = 25 

  AC = 5 

  (2  31416  5) 31416 (Ans)

AB = 3 BC = 4 

AC = 5 

 sin = 
AB

AC
 = 

3

5
 

 cos = 
BC

AC
 = 

4

5
 

 tan = 
AB

BC
 = 

3

4
 

 sec = 
AC

BC
 = 

5

4
 

 =
sin + cos

sec + tan
 = 

3

5
 + 

4

5

5

4
 + 

3

4

 = 

3 + 4

5

5 + 3

4

 

  = 
7

5
  

4

8
 = 

7

10
 = 

sin + cos

sec + tan
 = 

7

10
 

= sin(A + B) + sin(B + C) + sin(C + A) 

  = sin( − C) + sin( − A) + sin( − B) [ A + B + C = ] 

  = sin 










2  


2
 − C  + sin











2  


2
 − A  + sin 











2  


2
 − B  

  = sinC + sinA + sinB 

  = sinA + sinB + sinC 



  = 

sin(A + B) + sin(B + C) + sin(C + A) = sinA + sinB + sinC  

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 8.3 



3 

A 

O 

B 

D 

C 

1 

 1 

 

 

O AC 

tanA + tanB + 

tanC + tanD = 0

sec + cos = x x-

  1bs cª‡kœi mgvavb   

ABC  ABC 

 B = 90 = 
90  

180
 [ 1 = 



180
] 

 ABC 

AC2 = AB2 + BC2 

3)2 + (1)2 = 3 + 1 = 4 

  AC = 2 (Ans.)

ABCD

A + C = 180 

A = 180 − C 

 B + D = 180 

 B = 180 − D 



 tanA + tanB + tanC + tanD 

  = tan(180 − C) + tan(180 − D) + tanC + tanD 

  = − tanC − tanD + tanC + tanD 

  = 0 

 tanA + tanB + tanC + tanD = 0 

cos = 
BC

AC
 = 

1

2
 

  sec = 
1

cos
 = 

1

1

2

 = 2 

 sec + cos = x 

 2 + 
1

2
 = x 

 
4 + 1

2
 = x 

 x = 
5

2
 

  sec + cos = 
5

2
 

 
1

cos
 + cos = 

5

2
 

 
1 + cos2

cos
 = 

5

2
 

 2 + 2cos2 = 5cos 

 2cos2 − 5cos2 + 2 = 0 

 2cos2 − 4cos − cos + 2 = 0 

 2cos(cos − 2) − 1 (cos − 2) = 0 

 (cos − 2) (2cos − 1) = 0 

  cos − 2 = 0  

 cos = 2  

 



2cos − 1 = 0 

 2cos = 1 

 cos = 
1

2
 

 cos = cos 


3
 

   = 


3
 

 x = 
5

2
  = 



3
 



A 

D 

C 

B 

1 
3  

P = 
cotB + cosecB − 1

cotB − cosecB + 1
; Q = 

1 + sinD

cosD
. 

ABCD 

cos (B − D) = 

cosB cosD + sinB sinD.

P = Q

  2bs cª‡kœi mgvavb   

ABCD BD 

 ABCD ABD A = 



BD = AB2 + AD2 

  = 12 + ( 3)2  [ AB = 1 AD = 3] 

  = 1 + 3 = 4 = 2 

cosB = 
AB

 BD
 = 

1

2
 = cos60 



  B = 60 

 cosD = 
AD

BD
 = 

3

2
 = cos30 

  D = 30 

 sin B = 
AD

BD
 = 

3

2
 

 sinD = 
AB

BD
 = 

1

2
 

 cos(B − D) = cos(60 − 30) = cos30 

 cosB cosD + sinB sinD 

  = 
1

2
 . 

3

2
 + 

3

2
 . 

1

2
 = 2. 

3

4
 = 

3

2
 

 

 cos(B − D) = cosB cosD + sinB sinD 

P = 
cotB + cosecB − 1

cotB − cosecB + 1
 

  Q = 
1 + sinD

cosD
 

 

cosB = 
1

2
 sinB = 

3

2
 

 cosD = 
3

2
 sinD = 

1

2
 

  cotB = 
cosB

sinB
 = 

1

2

3

2

 = 
1

2
  

2

3
 = 

1

3
 

  cosec B = 
1

sinB
 = 

1

3

2

 = 1  
2

3
 = 

2

3
 

 P = 
cotB + cosecB − 1

cotB − cosecB + 1
 



  = 

1

3
 + 

1

3
 − 1

1

3
 − 

2

3
 + 1

 = 

1 + 2 − 3

3

1 − 2 + 3

3

 = 

3 − 3

3

3 − 1

3

 

  = 
3 − 3

3
  

3

3 − 1
 = 

3 − 3

3 − 1
 = 

3 ( 3 − 1)

( 3 − 1)
 = 3 

 Q = 
1 + sinD

cosD
 = 

1 + 
1

2

3

2

 = 

2 + 1

2

3

2

 = 
3

2
  

2

3
 = 3 

   P = Q 

  

A 

B C 

1 

 

x2 + 1  

sin( + ) 

(sin + cos)2 = 1 + 2 

sincos

x + x2 + 1 = 3 

  3bs cª‡kœi mgvavb   

ABC-  A = 90 

 B =  C =  

  A + B + C = 180 

 90 +  +  = 180 

  +  = 180 − 90 

  +  = 90 



  sin ( + ) = sin90 = 1 (Ans.) 

sin = 
x

x2 + 1
 

 cos = 
1

x2 + 1
 

  = (sin + cos)2 

  = 








x

x2 + 1
 + 

1

x2 + 1

2
 

  = 








x + 1

x2 + 1

2
 = 

(x + 1)2

( x2 + 1)2 

  = 
x2 + 2x + 1

x2 + 1
 = 

x2 + 1

x2 + 1
 + 

2x

x2 + 1
 

  = 1 + 
2x

x2 + 1
 

  1 + 2sin cos 

  = 1 + 2.
x

x2 + 1
  

1

x2 + 1
 

  = 1 + 
2x

x2 + 1
 

  

(sin + cos)2 = 1 + 2sin cos 

x + x2 + 1 = 3 

 
x

x2 + 1
 + 1 = 

3

x2 + 1
 x2 + 1 

cos + 1 = 3  sin 

(cos + 1)2 = ( 3  sin)2 

cos2 + 2cos + 1 = 3sin2 

cos2 + 2cos + 1 = 3 − 3cos2 

4cos2 + 2cos − 2 = 0 

2cos2 + cos − 1 = 0 

 2cos2 + 2cos − cos − 1 = 0 



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

 cos + 1) (2cos − 1) = 0 

  cos + 1 = 0 

 cos = − 1 

2cos − 1 = 0 

 cos = 
1

2
 = cos 



3
 

   = 


3
 

  = 


3
 

  

A 

O X 
M 

x 

y 
r 

P(x,y) 



 

x = y r = 2

x.

sec2 − tan2 = 1.

2y2

x2 + y2 − 
3x

x2 + y2 = 0 

0 <  < 



2
 ).

  4bs cª‡kœi mgvavb   

POM OP2 = OM2 + PM2 

r2 = x2 + y2 

r2 = x2 + x2 [ x =y] 

r2 = 2x2 

 r = 2x 



POM 

OM = x;

 PM = y

 OP = r 

 

sec2 – tan2 = 1 

 

A 

O X 
M 

x 

y 
r 

P(x,y) 



sec =  = 
r

x
 

 tan =  = 
y

x
 

  sec2 – tan2= 






r

x

2
 – 







y

x

2
 = 

r2

x2 – 
y2

x2 = 
r2 – y2

x2  

  = 
x2 +y2 – y2

x2   r2 = x2 + y2  

  = 
x2

x2 

sin  =  = 
y

r
 = 

y

x2 + y2 

cos  =  = 
x

r
 = 

x

x2 + y2 

2y2

x2 + y2 – 
3x

x2 + y2 = 0 

2








y

x2 + y2

2
 – 3

x

x2 + y2 = 0 

2sin2 – 3cos = 0 

2(1 – cos2) – 3cos = 0 

2cos2 + 3cos – 2 = 0 

2cos2 + 4cos2 – cos – 2 = 0 

2cos(cos + 2) – 1(cos + 2) = 0

(cos + 2) (2cos – 1) = 0 



 cos + 2 = 0 2cos – 1 = 0 

cos = – 2 2cos = 1

– 1  cos  1 cos = 
1

2

 cos = cos60 

  = 60 (Ans.) 

 cosec − cot = 
1

2
 ; 

cosec + cot 

 sec = 
x2 + 1

x2 − 1
 

2x

1 + x2 + 
x2 − 1

x2 + 1
 = 2 

  5bs cª‡kœi mgvavb   

cosec − cot = 
1

x

 cosec2 − cot2 = 1 

 (cosec + cot) (cosec − cot) = 1 

 
1

x
 (cosec + cot) = 1  

  cosec + cot = x (Ans.) 

cosec + cot = x 

 (cosec + cot)2 = x2 

 








1

sin
 + 

cos

sin

2
  = x2 

 








1 + cos

sin

2
 = x2 

 
(1+ cos)2

sin2
  = x2 



 
(1 + cos)2

1 − cos2
 = x2 

 
(1 + cos) (1 + cos)

(1 − cos) (1 + cos)
 = x2 

 
1 + cos

1 − cos
  = x2 

 
1 + cos + 1 − cos

1 + cos − 1 + cos
 = 

x2 + 1

x2 − 1

2

2cos
 = 

x2 + 1

x2 − 1
 

 
1

cos
  = 

x2 + 1

x2 − 1
  sec = 

x2 + 1

x2 − 1

sec = 
x2 + 1

x2 − 1

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

 sin = 
2x

1 + x2 

 cos = 
x2 − 1

x2 + 1
 

 
2x

1 + x2  + 

x2 − 1

x2 + 1
 = 2

A 

B C x2 − 1 

x2 + 1 

 

  sin + cos = 2 

  sin = 2 − cos 

  sin2 = 2 − 2 2 cos − cos2 

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

  −2 cos2 + 2 2 cos − 1 = 0 

  2cos2 − 2 2 cos + 1 = 0 

  ( 2 cos)2 − 2 2 cos.1. + 12 = 0 

  ( 2 cos − 1)2 = 0

2 cos − 1 = 0 



  2 cos = 1 

  cos = 
1

2
 

  cos = cos45 

    = 45 

   45 

 cot = −1,  <  < 2 sin = −
3

2
, 



2
  <  < 

3

2
.

 

cot2 + 

cosec2 = 3 

5

36

( − )

  6bs cª‡kœi mgvavb   

cot = −1,  <  < 2 

  sin = −
3

2
, 


2
 <  < 

3

2
 

 cot  <  < 2 

  

sin


2
 <  < 

3

2

  

cot2 + cosec2 = 3 

 cot2 + 1 + cot2 = 3

 2cot2 = 2



 cot2 = 1

 cot =  1 

 cot = 1  cot = −1

 cot = cot


4
  cot = −cot



4

 cot = cot 










 + 


4
 cot = −cot











 − 


4

  =  + 


4
 



2
 <  < 



3
]

   = 
5

4
      =  − 



4

  = 
3

4
, 

5

4
      = 

3

4

cot = −1;  <  < 2 

                cot = − cot 


4

                cot = − cot 










2 − 


4

                 = 2 − 


4

                  = 
7

4

                sin = −
3

2
, 


2
 <  < 

3

2
 

                sin = − sin 


3

                sin = sin










 + 


3
 

   =  + 


3
 

    = 
4

3
 

 1 5



60  60 5000

 1
5000

60  60

 36
5000  36

60  60

50

S = 50

 −  = 
7

4
 − 

4

3
 = 

21 − 16

12
 = 

5

12

r

S = r 

   r = 
S


 = 50  

5

12
= 

50  12

5
= 

120



  2r = 
120


  2 = 

240


 = 76.39 (Ans.)



Q 

N 

O 

P(x, y) 
r = x2 + y2 

y 

x 





−1  sin  1 −1  cos  

1

y

r
 + 

r2 − y2

r
 = 2 

 7bs cª‡kœi mgvavb   

1 = 


180

  = 


180



ON  

ON ON P

P(x, y) r = x2 + y2 (POQ OP = r

Q 

N 

O 

P(x, y) 
r = x2 + y2 

y 

x 



r2 = x2 + y2 

   x2  r2 y2  r2  

|x|2  r2 |y|2  r2 

|x|  r |y|  r 

−r  x  r −r  y  r 

−1  
x

r
  1 −1  

y

r
  1.......... (i) 

 POQ  

sin = 
y

r
, cos = 

x

r
................................ (ii) 

 (i) (ii) −1  sin  1 −1  cos  1 

 sin cos −1 1 

y

r
 + 

r2 − y2

r
 = 2 

  sin + cos = 2    [x = r2− y2 ] 

  sin2 = ( 2 − cos)2  

  1 − cos2 = 2 − 2 2 cos + cos2 

  −2cos2 + 2 2cos − 1 = 0 

  ( 2 cos)2 − 2 2 cos.1 + 12 = 0 

  ( 2 cos − 1)2 = 0 

  2 cos = 1 

  cos = 
1

2
  

  cos = cos45 



    = 45 

  45



O 
B 

A 
y 

x 





a 
b 

cot

a = 1, b = 2  

(sec − cos) (cosec − sin) 

(tan + cot) = 1

3a

b
 + 

b2 − a2

b
 = 2  

  8bs cª‡kœi mgvavb   

AB = a, AO = b 

 AOB AO2 = AB2 + OB2 

  OB2 = AO2 

− AB2 

  = b2 − a2 

   OB = 

b2 − a2 

  cot = 

b2 − a2

a
 (Ans.) 

O 
B 

A 

x 





a 
b 

 

a = 1, b = 2 

  AO = 2, AB = 1 

 OB = b2 − a2 = ( 2)2 − 12 = 1 = 1 

O 
B 

A 

x 





1 
2  

1  



 sec = 
OA

OB
, cosec = 

OA

AB
tan = 

AB

OB
 

  = 
2

1
 = 

2

1
 = 

1

1
 

  = 2 = 2 = 1 

     cos = 
AB

OA
,   sin = 

OB

OA
  cot = 

AB

OB
 

  = 
1

2
 = 

1

2
= 

1

1
 = 1 

(sec − cos)(cosec − sin)(tan + cot) 

  = 










2 − 
1

2 









2 − 
1

2
 (1 + 1) 

  = 
( 2)2 − 1

2
   

( 2)2 − 1

2
  2 

  = 1 =  

(sec − cos)(cosec − sin)(tan + cot) = 1

sin = 
AB

OA
 = 

a

b
 

  cos = 
OB

OA
 = 

b2 − a2

b
 

 
3a

b
  + 

b2 − a2

b
 = 2 

  3sin + cos = 2 

 ( 3sin)2 = (2 − cos)3   

 3sin2 = 4 − 2.2cos + cos2  

 3(1 − 3cos2) = 4 − 4cos + cos2  

 3 − 3cos2 = 4 − 4cos + cos2  

 −4cos2 + 4cos − 1 = 0 

  4cos2 − 4cos + 1 = 0 

 (2cos)2 − 2.2cos.1 + 12 = 0 

  (2cos − 1)2 = 0 



  2cos − 1 = 0 

  cos = 
1

2
  

  cos = cos60 

    = 60 (Ans.) 

  OM = 4  PM = 3

Y 

X O 

P 

M 



  = 
c

12
  tan 

tan5 tan7 tan11

tan = 
PM

OM
  tan 

 
sin + cos

(1 + sin) sec
 

= 
14

5
 

 PM ⊥ OM  
OP2

OM2  + 







PM

OM
2

 = 
5

3
 

 
3c

2
  

  
5c

2
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 = 
c

12
 

  tan tan5 tan7 tan 11 



 = 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
 

 1

tan = 
PM

OM

 tan = 
3

4
 

POM

OP2 = OM2 + 

PM2 

  = 42 + 32 

  = 25 

  OP =  5

Y 

X O 

P 

M 



 sin OP = −5 

  sin = − 
3

5
 cos = −

4

5
 

  sec = − 
5

4
 

 
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

PM ⊥ OM

  POM OP

OP2

OM2  + 






PM

OM

2
 = 

5

3
 

 






OP

OM

2
 + 







PM

OM

2
 = 

5

3
 

 sec2 + tan2 = 
5

3
   

 1 + tan2 + tan2 = 
5

3
  [ 1 + tan2 = sec2] 

2tan2 = 
5

3
 − 1 

2tan2 = 
5 − 3

3
 

2tan2 = 
2

3
 

tan2 = 
1

3
 

tan =  
1

3
 

 tan = 
1

3
 tan = − 

1

3
 

  = tan 
c

6
 = − tan

c

6
 = tan











2c − 
c

6
 

  = tan










2c + 
c

6
 = tan

11c

6
 

  = tan 
13c

6
   = 

11c

6
 

   = 
13c

6
 

 
3c

2
    

5c

2




11c

6
  

13c

6

 



sec 








3

4
 , tan 









5

6
 , cosec 









5

4
 , sin 









11 

2
    , cot (18  ), cos (11  ) 

3 + tan2 









5

6
 

sin








11

2
  

cos(11  )
 = 

tan








17

2
 + 

cot(18 − )

  10bs cª‡kœi mgvavb   

sec 








3

4
 = sec 











2
 + 



4
 = − cosec 



4
 = − 2 

  tan 








5

6
 = tan 









2

2
 − 



6
 = − tan 



6
 = − 

1

3
 

 − 2, −
1

3
 

sec 








3

4
  cosec 









5

4
 

 = sec 










2
 + 



4
  cosec 











 + 


4
 

 = 










− cosec 


4
  











− sec 


4
 

 = (− 2)  (− 2) = 2 



 

sec








3

4
 . cosec 









5

4

1 + tan2 








5

6

 =  
(− 2) . (− 2)

1 + 










− 
1

3

2
 

  = 
2

1 + 
1

3

 = 
2

3 + 1

3

 = 
2

4

3

 = 2  
3

4
 = 

3

2
 

 
3

2

tan










17 


2
 +   n = 17 

tan cot 











17 


2
 +   tan 

 tan 










17 


2
 +   = − cot 

 cot(18 − ) 

 n = 18 cot 











36 


2
 −   cot 

 cot(18 − ) = − cot 

 

sin








11

2
  

cos (11  )
 = 

− cos

− cos
 = 1 

 

tan








17

2
 + 

cot (18 − )
 = 

− cot

− cot
 = 1 

  

sin








11

2
  

cos (11  )
 = 

tan








17

2
 + 

cot (18 − )
 



A 

B C 



ABC  

cos2A = − 
1

2

cos2B = cos2A − 

sin2B = 2cos2C − 1

2cos2A − 1 = 1 − 

2sin2B = 
1 − tan2C

1 + tan2C

  11bs cª‡kœi mgvavb   

ABC

 A = B = C = 


3
 

 cos2A = cos 
2

3
 

   = cos 










2
 + 



6
  

   = − sin 


6
 

  = − 
1

2
 = 

A = B = C = 


3
 

 cos2B = cos 
2

3
 = cos 











2
 + 



6
  

    = − sin 


6
 = − 

1

2
 

 cos2A − sin2B 

   = 










cos 


3

2

 − 










sin 


3

2

 

   = 






1

2

2

− 








3

2

2

= 
1

4
 − 

3

4
 = 

1 − 3

4
 = − 

2

4
 = − 

1

2
 

 2cos2C − 1 



   = 2 










cos 


3

2

− 1= 2 






1

2

2

 − 1 

   = 
2

4
 − 1 = 

1

2
 − 1 = − 

1

2
 

 cos2B = cos2A − sin2B = 2cos2C − 1 

A = B = C = 


3
 

 = 2cos2A − 1 = 2 










cos 


3

2

− 1 

   = 2  
1

4
 − 1 = 

1

2
 − 1 = − 

1

2
 

 = 1 − 2sin2B = 1 − 2 










sin 


3

2

 

    = 1 − 2  
( 3)

2

4
 = 1 − 

3

2
 = 

2 − 3

2
 = − 

1

2
 

= 
1 − tan2C

1 + tan2C
 = 

1 − 










tan 


3

2

1 + 










tan 


3

2
 

    = 
1 − ( 3)

2

1 + ( 3)
2 = 

1 − 3

1 + 3
 = − 

2

4
 = − 

1

2
 

 2 cos2A − 1 = 1 − 2 sin2B = 
1 − tan2C

1 + tan2C
  



A 

C 

B 
 

ABC- tan
1

3
 

-



ABC

sin 
A + B

2
 + tan 

A + B

2
 = cos 

C

2
  









1 + cosec 
C

2

cos

1 + sin
 = 

1

3
  











 <  < 


2
 

-

  12bs cª‡kœi mgvavb   

tan = 
1

3
 

              tan = tan 


6
 

   


6

sin 
A + B

2
 + tan 

A + B

2
 

    = sin 










2
 − 

C

2
 + tan 











2
 − 

C

2
 [ A + B + C = ] 

    = cos 
C

2
 + cot 

C

2
 

    = cos 
C

2
 + 

cos 
C

2

sin 
C

2

 = cos 
C

2
 







1 + 

1

sin 
C

2

 

    = cos 
C

2
 








1 + cosec 
C

2
  

sin 
A + B

2
 + tan 

A + B

2
 = cos 

C

2
 








1 + cosec 
C

2
 

cos

1 + sin
 = 

1

3
 

  (1 + sin)2 = ( 3 cos)2 



  1 + 2sin + sin2 − 3cos2 = 0 

  1 + 2sin + sin2 − 3 + 3sin2 = 0 

  4sin2 + 2sin − 2 = 0 

  2sin2 + sin − 1 = 0 

  2sin2 + 2sin − sin − 1 = 0 

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

  (sin + 1) (2sin − 1) = 0 

 sin + 1 = 0 

  sin = − 1  

  <  < 


2
 sin = − 1 

2sin − 1 = 0 

   sin = 
1

2
 

  sin = sin 


6
  

  = 


6
 



D 

B 

O 

C 

A 



sin 
1

2
 (A + C) 

cosA + cosB + 

cosC + cosD = tanA + tanB + 

tanC + tanD



BD-

  13bs cª‡kœi mgvavb   

O ABCD BD 10

 A + C = 180 B + D = 180 

  sin 
1

2
 (A + C) = sin 

1

2
 (180) = sin90 = 1 (Ans.) 

cosA + cosB + cosC + cosD 

   cos(180 − C) + cos(180 − D) + cosC + cosD 

   − cosC − cosD + CosC + CosD  0 

 tanA + tanB + tanC + tanD. 

   tan(180 − C) + tan(180 − D) + tanC + tanD 

   − tanC − tanD + tanC + tanD  0 

  



BD-

r  
BD

2
  

10

2
  5  

= 4r2 

    = 4  3.1416  25 

= 314.16

=
4

3
 r3 = 523.6

314.16 523.6



(i) 3 cosec  − 4 sec  = 0 

(ii) sec x + tan x = 3 ; 0  x  2

tan 

cos   

sin  + cos(−)

sec(− ) + tan 
 = 

7

10
 

x

  14bs cª‡kœi mgvavb   

3cosec − 4sec = 0 

 3 cosec  = 4sec 

 
3

sin
 = 

4

cos
 

 
sin 

cos 
 = 

3

4
 

  tan  = 
3

4
 (Ans.) 

tan = 
3

4
 cos 

tan = 
3

4
 = 

− 3

− 4
 = 

y

x
 

  x = − 4, y = − 3 



  r = x2 + y2 = (−4)2 + (−3)2 = 16 + 9 = 25 = 5 

  sin  = 
− y

r
 = 

3

5
 

 cos  = 
− x

r
 = 

4

5
 sec = 

1

cos
 = 

5

4
 

 
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

8

4

 = 
7

5
  

4

8
 = 

7

10
 =  

  

secx + tanx = 3 

 
1

cos x
 + 

sin x

cos x
 = 3 

 
1 + sin x

cos x
 = 3 

 1 + sin x = 3 cosx 

 (1 + sin x)2 = ( 3 cos x)2 [

1 + sin2 x + 2 sinx = 3 cos2x 

 1 + sin2x + 2sin x = 3(1 − sin2 x) 

 1 + sin2 x + 2 sinx − 3 + 3 sin2x = 0 

 4sin2x + 2 sinx − 2 = 0 

 2 sin2x + sinx − 1 = 0 [2 

2 sin2 x + 2sin x − sinx − 1 = 0 

 2sinx (sinx + 1) − 1 (sinx + 1) = 0 

 (sinx + 1)(2 sinx − 1) = 0 

  sinx + 1 = 0 2sin x − 1 = 0 

 sinx = − 1 2sin x = 1 

 sinx = 
1

2
 



 sin x 0 

1 sin x = sin 30 

    x = 30 

30 

 tan  = 
5

12

sec 

sin cos 

sin 

− sin(− ) + cos(− )

sec (−) + tan(− )
 = 

34

39

  15bs cª‡kœi mgvavb   

sec2 − tan2 = 1 

 sec2 = 1 + tan2 = 1 + 






5

12

2
 








 tan = 
5

12
 

  = 1 + 
25

144
 = 

169

144
 

  sec =  
169

144
 =  

13

12
 (Ans.) 

sec = 
13

12
 cos = 

1

sec
 = 

12

13
 

 tan = 
sin

cos
 = 

5

12
 

         sin = 
5

12
  cos = 

5

12
  

12

13
 = 

5

13
 

 sec = − 
13

12
 cos = 

1

sec
 = − 

12

13
 

 tan = 
sin

cos
 = 

5

12
 

  sin = 
5

12
 cos = 

5

12
 








− 12

13
 = 

− 5

13
 



  sin 
5

13
 

−5

13
 

 cos 
12

13
 

−12

13
 (Ans.)

tan = 
5

12
 sin  

 cos sec 


−sin(−) + cos(−)

sec(−) + tan(−)
 = 

−(−sin) + cos

sec − tan
 

  = 
sin + cos

sec − tan
 = 

−
5

13
 + 

−12

13

− 
13

12
 − 

5

12

 = 

− 5 − 12

13

− 13 − 5

12

 

  = 

−17

13

− 18

12

 = − 
17

13
  









− 
12

18
 = 

34

39
 =  


−sin(−) + cos(−)

sec(−) + tan(−)
 = 

34

39
 

 X = a − bcosec a  b  0, A = 
xsin + y2cos

x2sin − ycos
 B = 2(sincos + 

3) − ( 3cos + 4sin) 

X = 0 tan 

xcos − ysin = 0 A 

B = 0 

0    2

  16bs cª‡kœi mgvavb   

X = a − b cosec X = 0 

 a − bcosec = 0 

 bcosec = a 



 cosec = 
a

b
 

  sin = 
b

a
 ....................(i) 

  cos = 1 − sin2 = 1 − 
b2

a2 = 
a2 − b2

a2  

  cos = 
a2 − b2

a
 ...................(ii) 

 tan = 
sin

cos
 = 

b

a

a2 − b2

a

 = 
b

a
  

a

a2 − b2
 

  tan = 
b

a2 − b2
 (Ans.)

xcos − ysin = 0 

 xcos = ysin 

  cos = 
y

x
 sin 

 A = 
xsin + y2cos

x2sin − ycos
 = 

xsin + y2  
y

x
 sin

x2sin − y
y

x
 sin

 

 = 

sin 








x + 
y3

x

sin








x2 − 
y2

x

 = 

x2 + y3

x

 
x3 − y2

x

 = 
x2 + y2

x3 − y2 (Ans.) 

B = 2(sincos + 3) − ( 3cos + 4sin) 

 B = 0 

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

 2sincos + 2 3 − 3cos − 4sin = 0 

 cos(2sin − 3) − 2(2sin − 3) = 0 

 (cos − 2)(2sin − 3) = 0 

 cos − 2  0 



  2sin − 3 = 0 

 2sin = 3 

 sin = 
3

2
 

 sin = sin 


3
 = sin 











 − 


3
 

  = 


3
 , 

2

3
 

    


3
 , 

2

3
  

 a) cot  = 2 + 1 

  b) 2(sin cos + 3) = 3 cos + 4sin ( 

(a) sin 

(a) 

cos + sin = 2cos

(b) 

  17bs cª‡kœi mgvavb   

cot = 

2 + 1 

  cot = 

 AB = 2 + 1 

  BC = 1 

A B 

C 

2 + 1 

 

1 

  AC = ( 2 + 1)2 + 12 = 2 + 2 2 + 1 + 1 

  = 4 + 2 2 

  sin = 
BC

AC
 = 

1

4 + 2 2
 (Ans.)

cot = 2 + 1 



  
cos

sin
 = 2 + 1 

  cos = ( 2 + 1) sin 

  ( 2 − 1) cos = ( 2 + 1) ( 2 − 1) sin  

[( 2 − 1) 

 ( 2 − 1) cos = {( 2)2 − 1} sin 

  ( 2 − 1) cos = (2 − 1) sin 

  2cos − cos = sin 

  2cos = sin + cos 

  cos + sin = 2cos 

 tan + sec = X

sec − tan 

cosec = 
x2 + 1

x2 − 1

x = 3 0    180 

 

  18bs cª‡kœi mgvavb   

tan + sec = x 

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

  sec2 − tan2 = x(sec − tan) 

  1 = x(sec − tan) 

  sec − tan = 
1

x
 (Ans.)

tan + sec = x 

  
sin

cos
 + 

1

cos
 = x 



  
sin + 1

cos
 = x  

  








1 + sin

cos

2
 = x2 

 
(1 + sin)2

cos2
 = x2 

  
(1 + sin)2

1 − sin2
 = x2 

  
1 + sin

1 − sin
 = x2 

  
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

x2 + 1

x2 − 1
 

 
2

2sin
 = 

x2 + 1

x2 − 1
 

  
1

sin
 = 

x2 + 1

x2 − 1
 

  cosec = 
x2 + 1

x2 − 1
 

cosec = 
x2 + 1

x2 − 1
 = 

( 3)2 + 1

( 3)2 − 1
 [ x = 3] 

  = 
3 + 1

3 − 1
 = 

4

2
 

  cosec = 2 

  cosec = cosec30 

   = 30 

  cosec = 2 

  cosec = cosec(90 + 60) 

  cosec = cosec150 

   = 150 

    30, 150 

 cot + cosec = 3  cot2 + cosec2 = 3



cosec − cot 

cos 

0    2  

 

  19bs cª‡kœi mgvavb   

cot + cosec = 3 

  (cosec + cot)(cosec − cot) = 3(cosec − cot) 

 cosec2 − cot2 = 3(cosec − cot) 

  1 = 3(cosec − cot) 

  cosec − cot) = 
1

3
 (Ans.)

cot + cosec = 3 

  cosec + cot = 3 ...................(i) 

  cosec − cot = 
1

3
 ............(ii) 

 (i)  (ii) 

2cosec = 3 + 
1

3
 

  2cosec = 
( 3)2 + 1

3
 

  2cosec = 
3 + 1

3
 

  2cosec = 
4

3
 

  cosec = 
2

3
 

  sin = 
3

2
 



  sin2 = 
3

4
 

 1 − cos2 = 
3

4
 

  cos2 = 1 − 
3

4
 

  cos2 = 
4 − 3

4
 

  cos2 = 
1

4
 

  cos =  
1

2
 (Ans.) 

cot2 + cosec2 = 3

  cot2 + cot2 + 1 = 3 

  2cot2 = 3 − 1 

  2cot2 = 2 

  cot2 = 1 

  cot =  1 

   = 45, 135, 225, 315 (Ans.) 
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  

A 

B 12 C 

5 

 

π

2
 –   

20071C

sin(− ) + cos (− )

sec(− ) + tan

A

  20bs cª‡kœi mgvavb   

20071C 

 = 20071  
180

 
  











1c = 
180


  

 = 114998 = 115  

sin  = 

AB

AC
 = 

5

13
  

 cos = 

BC

AC
 = 

12

13
  

A 

B A C 

12 

 

52 + 122 = 13 



 sec = 
1

cos
  = 

1

 
12

13

  = 
13

12
  

 tan = 

AB

BC
 = 

5

12
  

 
sin(−) + cos(−)

sec(−) + tan
 = 

−sin + cos

sec + tan
  

  = 

-
5

13
 + 

12

13

 
13

12
 + 

5

12

  = 

7

13

 
18

12

  

  = 
7

13
  

 2

18
  = 

14

39
  (Ans.) 

ABC

sin










2
 −   = 

x

r
  

= cos 

 cos










2
 −   = 

y

r
  

= cos 

 tan










2
 −   = 

x

y
  

= cos

y 

y 

x x y 

r 

x 

B 

C 

 



2
− 

 cosec










2
 −   = sec, sec











2
 −   = cosec

cot










2
 −   = tan (Ans.) 



 A = 1 − sin, B = sec − tan C = 1 + sin, 

B = A sec.

B = ( )3 −1 



AC−1 = B2.

  21bs cª‡kœi mgvavb   

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 

A = 1 – sin 

 B = ( )3
–1

 

sec – tan = 
1

3
 [ B = sec – tan] 

1

cos
 – 

sin

cos
 = 

1

3
 

1 – sin

cos
 = 

1

3

3 (1 – sin) = cos 

3(1 – 2sin + sin2) = cos2

3 – 6sin + 3sin2 = 1 – sin2 

4sin2 – 6sin + 2 = 0 

2sin – 3sin + 1 = 0 



2sin2 – 2sin – sin + 1 = 0 

2sin(sin – 1) – 1(sin – 1) = 0 

(sin – 1) (2sin – 1) = 0  

 sin = 1 = sin
π

2
 

  = 
π

2

 

 = 
π

3

2sin 

– 1 = 0 

sin = 
1

2
 

= sin
π

3
 

  = 
π

3
 

 = AC–1 

 = 
A

C
 = 

1 – sin

1 + sin
 [ 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

2

 = 








1

cos
 – 

sin

cos

2
 = (sec – tan)2 

 = B2 [ B = sec – tan] 

 =  

  AC–1 = B2

 tan = 
3

4
 cos  

sec 



(cosec − cot) 

1

2 

sin + cos(− )

sec (−) + tan
 

= 
14

5
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 tan = 
3

4
 cos

 sec  = 
1

cos
 = 

1

– 
AB

AC

   cos

– 
AC

AB
 = 
– 5

4
 = 

 = 
– 5

4
 (Ans.)    sec

sin = 
BC

AC
 = 
– 3

5

 tan  sin  cos

cosec = 
1

sin
 = 

1

– 3

5

 = 
– 5

3

 cot = 
1

tan
 = 

1

3

4

 = 
4

3
 

 (cosec – cot)

1

2= cosec – cot 

32 + 42 = 

5 

C 

3 

B 4 A 





  = 
– 5

3
 – 

4

3
 = 

– 5 – 4

3
  

  = 
– 9

3
 = – 3 (Ans.) 

cos = – 
4

5
, sec = – 

5

4
, sin = – 

3

5
  tan = 

3

4
 

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

3
 

   
sin + cos(– )

sec(– ) + tan
 = 

14

5
 



A 

B 

C 

O 

D 



AB = 3 BC = 1

O, B 

AC 

cosA + cosB + 

cosC + cosD = 0



sec + cos = P P 

  23bs cª‡kœi mgvavb   

B = 90 

 1 = 


180
 

 90 = 










180
  90  



2
 

 B 


2
 

(Ans.) 

A 

B 

C 
O 

D 


3 

 

 ABC- B = 90 

  

AC2 = AB2 + BC2 

 AC2 = ( )3 2 + 12 

 AC2 = 3 + 1 

  AC2 = 4 

  AC = 2 (Ans.) 

O ABCD ABCD 

 A + C = 180 

 B + D = 180 

 cosA + cosB + cosC + cosD 



 = cosA + cos(180 − D) + cos(180 − A) + cosD 

 = cosA + cos(2  90 − D) + cos(2  90 − A) + cosD 

 = cosA − cosD − cosA + cosD  cos 

0 =  

 cosA + cosB + cosC + cosD = 0 

sec  + cos  = P ............... (i) 

 sec = 
AC

BC
 = 

2

1
 = 2 [ AC = 2 BC = 1] 

 cos = 
BC

AC
 = 

1

2
 

 sec cos (i)

2 + 
1

2
 = P 

 
4 + 1

2
 = P   P = 

5

2
  

 P 
5

2
 

 (i) sec + cos = 
5

2
  

 
1

cos 
 + cos  = 

5

2
 

 
1 + cos2 

cos 
 = 

5

2
 

 2cos2  + 2 = 5cos 

 2cos2 − 5cos + 2 = 0 

 2cos2 − 4cos − cos  + 2 = 0 

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

 (2cos  − 1) (cos  − 2) = 0 



 2cos − 1 = 0  cos  − 2 = 0 

 2cos  = 1     cos  = 2 

 cos  = 
1

2
         cos   2 

cos  = cos 


3
 

   = 


3
 

  = 


3
 

 cos  1 



A 

B 

C 

O 

P 

OB = PB 

POB

PB = OB POB

POB =  tan = 
5

12
 

cos 

sin + cos(−)

sec(−) + tan
 = 

51

26
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AB =  
1

4
  2r = 

r

2
  

 PB =  r [POB = 



A 

B 

C 

O 

P 

POB

AOB
 = 

PB

AB
 

  POB = 
PB

AB
  AOB = 

r

 
r

2

  

OA OB 
2


 

 POB 

O ABC  OB = r  PB = S PB 

POB = c

PB = OB.  POB. 

B 

OB  

BA  

A  O, A 

AOB = 1c 

A 

E 

C 

O 

P 



 

 

PB

AB
 = 

POB

AOB
 

  
S 

r 
 = 

POB

1c  



  
PB

OB
 = POB 

  PB = OB POB 





A 

B C 
O 5 





2 

BC = 5  AC = 

2  cosB 

ABC 

tan + sec − 1

tan − sec + 1
 = tan + sec
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O BAC = 90 

 BAC 

AB2 + AC2 = BC2 

  AB2 = BC2 − AC2 = ( 5)2 − (2)2 = 5 − 4 = 1 

  AB = 1   

  cosB = 
AB

BC
 = 

1

5
 (Ans.) 

xc 



  3xc 

 
xc + 3xc

2
 

  = 
4xc

2
 = 2xc 

 

 x + 2x + 3x =  

  6x =  

  x = 


6
 

  
c

6
 

 3
c

6
 = 

c

2
 

 2
c

6
 = 

c

2
 

 
c

6
 , 

c

2
 

c

2

tan = 
AC

AB
 = 

2

1
 = 2 

  sec = 
BC

AB
 = 

5

1
 = 5 

 
tan + sec − 1

tan − sec + 1
 

  = 
2 + 5 − 1

2 − 5 + 1
 = 

1 + 5

3 − 5
 = 

(1 + 5)(3 + 5)

(3 − 5)(3 + 5)
 

  = 
3 + 5 + 3 5 + 5

(3)2 − ( 5)2  = 
8 + 4 5

9 − 5
 = 

8 + 4 5

4
 



  = 
4(2 + 5)

4
 = 2 + 5 = tan + sec = 


tan + sec − 1

tan − sec + 1
 = tan + sec 



A 

B 

C 
O 



1 

D 

3 

O  B 

AC 

cosA + cosB + 

cosC + cosD = 0

sec + cos = T T 
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B = 



2
 (Ans.)

 ABC 

AC2 = AB2 + BC2 

= ( )3 2 + (1)2 [ AB = 3  BC = 1] 

  = 3 + 1 = 4 

  AC = 2 (Ans.) 

cosA + cosB + cosC + cosD 



  = cosA + cosB + cos( − A) + cos( − B) 

 [ 

= cosA + cosB + cos 










2


2
 − A  + cos 











2


2
 − B  

 = cosA + cosB − cosA − cosB 

 = 0 =  

 cosA + cosB + cosC + cosD = 0 

sec + cos = T

  
AC

BC
 + 

BC

AC
 = T 

 
2

1
 + 

1

2
 = T AC = 2 BC = 1 

 
4 + 1

2
 = T 

  T = 
5

2
 (Ans.) 

 sec + cos = T 

  sec + cos = 
5

2
 [ T = 

5

2
 ] 

  
1

cos
 + cos = 

5

2
 

  
1 + cos2

cos
 = 

5

2
 

  2 + 2cos2 = 5cos

 2cos2 − 5cos + 2 = 0 

  2cos2 − 4cos − cos + 2 = 0 

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

  (cos − 2)(2cos − 1) = 0 



  cos − 2 = 0 

  cos = 2  cos  1  1 

 2cos − 1 = 0 

  cos = 
1

2
 = cos60

  = 60 

   = 60

  sin  cos 

tan + sec = x 

sin = 
x2 − 1

x2 + 1

sin + cos = 1; 

0    2
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tan + sec = x 

  
sin

 cos
 + 

1

cos 
 = x 

  
1 + sin 

 cos 
 = x 

  
(1 + sin )2

 cos2 
 = x2  



 
(1 + sin )2

1 − sin2 
 = x2               [ cos2 = 1 − sin2 ] 

  
(1 + sin )(1 + sin )

(1 + sin )(1 − sin )
 = x2 

  
1 + sin 

1 − sin 
 = x2 

  
1 + sin + 1 − sin

1 + sin − 1 + sin
 = 

x2 + 1

x2 − 1
       [

 
2

2sin
 = 

x2 + 1

x2 − 1
 

  sin = 
x2 − 1

x2 + 1
    

sin + cos = 1 

  (sin + cos)2 = 12 

  sin2 + cos2 + 2sin = 1 

  1 + 2sincos − 1 = 0 

  2sin cos = 0 

  sin cos = 0 

 sin = 0 cos = 0 

  sin = sin   cos = cos 


2
 = cos 

3

2
 

   =  [ 0    2]   = 


2
 , 

3

2
 

 
3

2
 

 = , 


2
 





O 
D 

A 

B 
11



y 

x 

C 

11

ABC

O

1

ABC 7

BOD sin

tan + sec
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AB s = 11

OA = r = 11

AB 

S = r

S = r


S

r








11

11

c
 

 1c 

O 
D 

A 

B 
11



y 

x 

C 

11




180


 [ 

1c = 
180


] 


180

31416

   = 572957 (Ans.) 

 1

r = 11

 2r 2  31416  11 

691152 0691152 

 1 07 (Ans.)

ABC 1 07

 ABC 7 (07  7)

49 = 49  10−3 

1 49  10−3

1 3600 (3600  49   10−3)

1764 

 ABC 1764 (Ans.) 

BOD- OD = y BD = x 

 OBD-

OB2 = OD2 + BD2 

 OB2 = y2 + x2 

  OB = x2 + y2 

OBD-

sin = 
x

x2 + y2 



  tan + sec = 
sin

cos
 + 

1

cos
 = 

1 + sin

cos
 

  = 
1 + sin

1 − sin2
 [ sin2 + cos2 = 1] 

  = 

1 + 
x

x2 + y2

1 − 








x

x2 + y2

2
= 

x2 + y2 + x

x2 + y2

1 − 
x2

x2 + y2

 

  = 

x2 + y2 + x

x2 + y2

x2 + y2 − x2

x2 + y2

= 
x2 + y2 + x

x2 + y2   
x2 + y2

y
 

  = 
x2 + y2 + x

y
 (Ans.) 



2x D 
B O 



x2 + 1 

A 

301236

OB = r AB = S

S = r.

sin

tan + sec = x.

  29bs cª‡kœi mgvavb   

(i)



OAD OD = 2x, OA = x2 + 1. 

OA2 = OD2 + AD2 

 (x2 + 1)2 = (2x)2 + AD2 

 AD2 = x4 + 2x2 + 1 − 4x2

AD2 = x4 + 2x2 + 1 − 4x2 

 AD2 = x4 − 2x2 + 1 

AD2 = (x2 − 1)2 

  AD = x2 − 1 

  OAD  sin = 
AD

OA
 = 

x2 − 1

x2 + 1
 

 tan + sec 

  = 
sin

cos
 + 

1

cos
 = 

sin + 1

cos
 

  = 
sin + 1

1 − sin2
 [ sin2 + cos2 = 1] 

  = 

x2 − 1

x2 + 1
 + 1

1 − 








x2 − 1

x2 + 1

2
 = 

x2 − 1 + x2 + 1

x2 + 1

1 − 
x4 − 2x2 + 1

x4 + 2x2 + 1

 

  = 

2x2

x2 + 1

x4 + 2x2 + 1 − x4 + 2x2 − 1

x4 + 2x2 + 1

 

  = 

2x2

x2 + 1

4x4

(x2 + 1)2

 = 

2x2

x2 + 1

2x

x2 + 1

 = 
2x2

(x2 + 1)
  

(x2 + 1)

2x
 = x 



  tan + sec = x 


