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tanA 1 

A = 45, tanA tan 45 = 1

A = 60 tanA  

 tan 60 = 3 = 1732  1 

tanA 1 1

cotA cot A

cotA 

A cot

A secA = 
12

5

secA = 
12

5

 
1

cosA
 = 

12

5

cosA = 
5

12
 = cos6537

    A = 6537 = 6537

 A 6537 

cos cotangent

cotangent cot 

cosine cos

sinA = 
3

4
A

sinA = 
3

4
 

A BC = 3 AC = 4 

A 

3 

B 

4 

C 

7 

  AB = AC2 − BC2 

      = 42 − 32 

      = 16 − 9 = 7  

  cosA = 
AB

AC
 = 

7

4
 

     tanA = 
BC

AB
 = 

3

7
 

     cotA = 
1

tanA
 = 

7

3
 

     secA = 
1

cosA
 = 

4

7
 

  cosecA = 
1

sinA
 = 

4

3
 

15 cotA = 8, sinA secA

15 cotA = 8 

cotA = 
8

15
 

A BC = 15 

AB = 8 

AC = (15)2 + 82 

  = 225 + 64 

  = 289 

  = 17 

  sinA = 
15

17
 secA = 

17

8
 

15

17
 

17

8
ss 

A 8 B 

17 

C 

15 

 

ABC C AB = 13 BC = 

12 ABC =  sin, cos tan

ABC C

 AB = 13 BC = 12 ABC =  



 AB
2
 = AC

2
 + BC

2
 

AC
2
 = AB2 − BC

2

AC
2 = (13)

2 − (12)
2

AC
2
 = 169 − 144 

AC
2
 = 25 

AC = 25 

  AC = 5 

  sin = 
AC

AB
 = 

5

13

B 


C 

A 

5

12

13

 cos = 
BC

AB
 = 

12

13
 

tan = 
AC

BC
 = 

5

12
 

 
5

13
, 
12

13
, 

5

12

ABC B

tanA = 3 3 sinA cosA = 
3

4

tanA = 3

3 

1 

  = ( 3)2 + 12 

 = 3 + 1 

 = 4 

 = 2 

  sinA = 
3

2
 

A 
1 B 

2 

C 

3 

cosA = 
1

2
 

3 sinA cosA 

 = 3  
3

2
  

1

2
   

= 
3

4
 =  

3 sinA cosA = 
3

4

  

(i)  
1

sec2A
  + 

1

cosec2A
  = 1

=
1

sec2A
  + 

1

cosec2A
 

 = 
1

( )
1

cos A

2
  + 

1

( )
1

sinA

2
  

 = 
1

1

cos2A

  + 
1

1

sin2A

  

 = cos2A + sin2A 

  = 1  

  sin2A + cos2A = 1] 

 
1

sec2A
  + 

1

cosec2A
  = 1 

 (ii)  
1

cos2A
  – 

1

cot2A
  = 1 

=
1

cos2A
  – 

1

cot2A
 

 = ( )
1

cosA

2

– ( )
1

cotA

2

 

 = sec2A – tan2A  

[ ]  
 1

cos A
 = sec A  

1

cot A
 = tan A   

 = 1 + tan2 A – tan2A   [ sec2A  = 1 + tan2A]   

 = 1  

 =

 
1

cos2A
  – 

1

cot2A
  = 1  

(iii)   
1

sin2A
 − 

1

tan2A
 = 1

1

sin2A
 − 

1

tan2A

 = 
1

sin2A
 − 

1

sin2A

cos2A

 = 
1

sin2A
 − 

cos2A

sin2A
 

 = 
1 − cos2A

sin2A
 

 = 
sin2A

sin2A
 [ 1 − cos2A = sin2A] 

 = 1 =  

1

sin2A
 − 

1

tan2A
 = 1  

(i)  
sinA

cosecA
  + 

cosA

secA
  = 1

sin A

cosec A
  + 

cos A

sec A
 

  =  
sin A

1

sin A

  + 
cos A

1

cos A

  

  = sinA sinA + cosA cosA 

  = sin2A + cos2A 

  = 1  

  
sin A

cosec A
  + 

cos A

see A
  = 1 

(ii)  
secA

cosA
  – 

tanA

cotA
  = 1 

= 
sec A

cos A
  – 

tan A

cot A
 

  = sec A  
1

cos A
  –  tanA  

1

cot A
  

  = secA secA – tanA tanA 

[ ] secA = 
1

cosA
   tanA = 

1

cotA
 

  = sec2A – tan2A 

  = 1 + tan2A – tan2A 

   = 1  

secA

cosA
 − 

tanA

cotA
 = 1  

(iii)  
1

1 + sin2A
 + 

1

1 + cosec2A
 = 1 



1

1 + sin2A
 + 

1

1 + cosec2A
 

 = 
1

1 + sin2A
 + 

1

1 + 
1

sin2A

 

 = 
1

1 + sin2A
 + 

sin2A

1 + sin2A
 

 = 
1 + sin2A

1 + sin2A
 

 = 1 =  

 
1

1 + sin2A
 + 

1

1 + cosec2A
 = 1   

(i) 
tanA

1 – cotA
 + 

cotA

1 – tanA
  = secA cosecA + 1 

tanA

1 – cotA
  + 

cotA

1 – tanA
 

  = 

sinA

cosA
 

 1 – 
cosA

sinA

  + 

cosA

sinA

 1 – 
sinA

cosA

  

  = 

sinA

cosA

sinA – cosA

sinA

  + 

cosA

sinA

 
cosA – sinA

cosA

  

  = 
sinA

cosA
  ( )

sinA

sinA – cosA  + 
cosA

sinA
  



cosA

cosA – sinA   

  = 
sin2A

cosA (sinA – cosA)
  + 

cos2A

sinA(cosA – sinA)
   

  = 
sin2A

cosA (sinA – cosA)
  –  

cos2A

sinA (sinA – cosA)
  

  = 
sin3A – cos3A

sinA.cosA (sinA – cosA)
  

  = 
(sinA – cosA) (sin2A + sinA. cosA + cos2A)

sinA.cosA (sinA – cosA)
  

[ a3 –  b3 = (a – b) (a2 + ab + b2) 

  = 
1 + sinA. cosA

sinA. cosA
  

  = 
1

sinA. cosA
  +  

sinA. cosA

sinA. cosA
  

  = ( )
1

cosA   ( )
1

sinA   + 1 

  = sec A cosec A + 1  

 
tanA

1– cotA
  + 

cotA

1– tanA
  = secA   cosecA + 1   

(ii)  
1

1 + tan2A
 + 

1

1 + cot2A
 = 1 

=
1

1 + tan2A
 + 

1

1 + cot2A

 = 
1

1 + tan2A
 + 

1

1 + 
1

tan2A

 

 = 
1

1 + tan2A
 + 

tan2A

1 + tan2A
 

 = 
1 + tan2A

1 + tan2A
 = 1 = 

1

1 + tan2A
 + 

1

1 + cot2A
 = 1   

cosA

1 − tanA
 + 

sinA

1 − cotA
 = sinA + cosA

=
cosA

1 − tanA
 + 

sinA

1 − cotA

 = 
cosA

1 − 
sinA

cosA

 + 
sinA

1 − 
cosA

sinA

 

 = 
cos2A

cosA − sinA
 + 

sin2A

sinA − cosA
 

 = 
cos2A

cosA − sinA
 − 

sin2A

cosA − sinA
 

 = 
cos2A − sin2A

cosA − sinA
 

 = cosA + sinA =  

cosA

1 − tanA
 + 

sinA

1 − cotA
 = sinA + cosA  

tanA 1 − sin2A = sinA

= tanA 1 − sin2A

 = tanA cos2A 

 = 
sinA

cosA
  cosA = sinA =  

tanA 1 − sin2A = sinA     

 
secA + tanA

 cosecA + cotA
  = 

cosecA – cotA

secA – tanA
   

= 
secA + tanA

cosecA + cotA
  

  = 
(secA + tanA)(secA − tanA)

(cosecA + cotA)(secA − tanA)
  

(cosecA − cotA)

(cosecA − cotA)
 

  = 
(secA + tanA)(secA − tanA)

(cosecA + cotA)(cosecA − cotA)
  

(cosecA − cotA)

(secA − tanA)
 

  = 
sec2A − tan2A

cosec2A − cot2A
  

cosecA − cotA

secA − tanA
 

  = 
1.(cosecA − cotA)

1.(secA − tanA)
  

[ sec2A − tan2A = 1; cosec2A − cot2A = 1] 

  = 
cosecA − cotA

secA − tanA
 

secA + tanA

 cosecA + cotA
  = 

cosecA – cotA

secA – tanA
    

cosecA

cosecA – 1
  + 

cosecA

cosecA + 1
  = 2sec2A 

= 
cosecA

cosecA – 1
  + 

cosecA

cosecA + 1
 

 = 
cosecA (cosecA + 1) + cosecA (cosecA – 1)

(cosecA – 1) (cosecA + 1)
  

 = 
cosec2A + cosecA + cosec2A – cosecA

cosec2A – 1
  

 = 
2cosec2A

1 + cot2A – 1
    [cosec2A = 1 + cot2A ] 



 = 
2cosec2A

cot2A
   = 

2

sin2A

cos2A

sin2A

  

  = 
2

sin2A
  

sin2A

cos2A
  

 = 2 
1

cos2A
   

 = 2 ( )
1

cosA

2

 = 2 sec2A  [ ] sec A = 
1

cos A
 

cosecA

cosecA – 1
  + 

cosecA

cosecA + 1
 = 2sec2A    

1

1 + sinA
  + 

1

1 – sinA
  = 2 sec2A 

= 
1

1 + sinA
  + 

1

1 – sinA
 

   = 
1 – sinA + 1 + sinA

(1 + sinA) (1 – sinA)
  

  = 
2

1 – sin2A
    

  = 
2

cos2A
    [ 1 − sin2A = cos2A] 

  = 2 sec2A  

  

  
1

1 + sinA
   + 

1

1 – sinA
  = 2sec2A  

1

cosecA – 1
  – 

1

cosecA + 1
  = 2tan2A 

= 
1

cosecA – 1
   – 

1

cosecA + 1
 

  = 
cosecA + 1 – cosecA + 1

(cosecA – 1) (cosecA + 1)
  

  = 
2

cosec2A – 1
  

  = 
2

1 + cot2A – 1
    [ cosec2A = 1 + cot2A] 

  = 
2

cot2A
  

  = 2 ( )
1

cotA

2 

[ ] tan A = 
1

cot A
  

  = 2 (tanA)2 = 2 tan2A  

  
1

cosecA – 1
  – 

1

cosecA + 1
  = 2tan2A   

sinA

1 – cosA
  + 

1 – cosA

sinA
  = 2cosecA 

sinA

1 – cosA
   +  

1 – cosA

sinA
 

  = 
sin2A + (1 – cosA)2

(1 – cosA) sinA
  

  = 
sin2A + 1 – 2cosA + cos2A

sinA (1 – cosA)
  

  = 
(sin2A + cos2A) + 1 – 2cosA

sinA (1 – cosA)
  

  = 
1 + 1 – 2 cosA

sinA (1 – cosA)
 [ sin2A + cos2A = 1] 

  = 
2 – 2cosA

sinA (1 – cosA)
   

  = 
2(1 – cosA)

sinA (1 – cosA)
  

  = 2 
1

sinA
        

  = 2cosecA      [ ] cosec A = 
1

sin A
  

      
sinA

1 – cosA
 + 

1 – cosA

sinA
 = 2 cosecA  

tanA

secA + 1
   –  

secA – 1

tanA
  = 0  

= 
tanA

secA + 1
   –  

secA – 1

tanA
 

   = 
tan2A – (secA – 1) (secA + 1)

tanA (secA + 1)
  

   = 
tan2A – (sec2A – 1)

tanA (secA + 1)
     

   = 
tan2A – (1 + tan2A – 1)

tanA (secA + 1)
  [ sec2 A = 1 + tan2 A] 

   = 
tan2A – tan2A

tanA (secA + 1)
  

   = 
0

tanA (secA + 1)
  

   = 0  

  
tanA

secA + 1
   –  

secA – 1

tanA
  = 0    

(tan + sec)2 =  
1 + sin

1 – sin
    

 = (tan + sec)2

  =  



sin

cos
 + 

1

cos

2
 
  





 tan  = 

sin 

cos 
  sec  = 

1

cos 
 

  = 



 

sin + 1

cos

2

 

  = 
(1 + sin)

2

cos2
 

  = 
(1 + sin) (1 + sin)

1 – sin2
 

  = 
(1 + sin) (1 + sin)

(1 + sin) (1 – sin)
 

  = 
1 + sin

1 – sin
 

  =  

 (tan + sec)
2

=  
1 + sin

1 – sin
      

cotA + tanB

cotB + tanA
  = cotA tanB 

= 
cotA + tanB

cotB + tanA
   

  = 

cosA

sinA
 + 

sinB

cosB
 

 
cosB

sinB
 + 

sinA

cosA
 

  

        [ ] cot A = 
cos A

sin A
  tan B = 

sin B

cos B
 



  = 

 
cosA. cosB + sinA.sinB

sinA. cosB
 

 
cosA. cosB + sinA. sinB

 sinB. cosA

  

  = 
cosA. cosB + sinA. sinB

 sinA.cosB
   

sinB. cosA

cosA. cosB + sinA. sinB
  

  = 
cosA

sinA
   

sinB

cosB
 = cotA tanB =  

     
cotA + tanB

cotB + tanA
  = cotA tanB    

1 – sinA

1 + sinA
  = secA – tanA  

= 
1 – sinA

1 + sinA
 

  =  
(1 – sinA) (1 – sinA)

(1 + sinA) (1 – sinA)
   

1 – sinA  

   =  
(1 – sinA)2

1 – sin2A
  

   =  
(1 – sinA)2

cos2A
   

  = 
1 – sinA

cosA
   

  = 
1

cosA
  – 

sinA

cosA
  

   =  secA – tanA [ ] tan A = 
sin A

cos A 
 secA = 

1

cosA
 

  

 
1 – sinA

1 + sinA
   = secA – tanA       

secA + 1

secA – 1
  = cotA + cosecA   

= 
secA + 1

secA – 1
 

   = 
(secA + 1) (secA + 1)

(secA – 1) (secA + 1)
  

secA + 1  

   = 
(secA + 1)2

sec2A – 1
  

   = 
(secA + 1)2

1 + tan2A – 1
   [ sec2A = 1 + tan2A] 

   = 
(secA + 1)2

tan2A
  

  = 
secA + 1

tanA
  

  = 
secA

tanA
  + 

1

tanA
   

  = 

1

cosA

sinA

cosA

  + cot A 

  = 
1

cosA
   

cosA

sinA
  + cotA 

  = 
1

sinA
  + cot A  

  = cosecA  + cotA  [ 
1

sinA
 = cosesA] 

  = 

 
secA + 1

secA – 1
   = cotA + cosecA       

cosA + sinA = 2cosA cosA − sinA = 

2sinA

cosA + sinA = 2cosA 

sinA = 2cosA − cosA

sinA = ( )2 − 1 cosA

cosA = 
sinA

2 − 1
 = 

( )2 + 1  sinA

( )2 + 1  ( )2 − 1

2 + 1 

cosA = 
( )2 + 1  sinA

2 − 1
 

cosA = ( )2 + 1  sinA

cosA = 2sinA + sinA 

   cosA − sinA = 2sinA 

tanA = 
1

3
  

cosec2A – sec2A

cosec2A + sec2A
  

tan A = 
1

3
   

tan2A = 



1

3

2

   

tan2A = 
1

3
  

1

cot2A
  = 

1

3
  cot2A = 3 

cosec2A = 1 + cot2A 

   cosec2A = 1 + 3 = 4  [cot2A = 3] 

sec2A = 1 + tan2A 

   sec2A = 1 + 
1

3
  = 

4

3
  

cosec2A – sec2A

cosec2A + sec2A
   

  = 

4 – 
4

3

4 + 
4

3

  

   = 

12 – 4

3
 

 
12 + 4

3

 = 

8

3
 

 
16

3

 = 
8

3
  

3

16
 = 

1

2
 (Ans.) 

cosecA − cotA = 
4

3
 cosecA + cotA 

cosecA − cotA = 
4

3

cosec2A − cot2A = 1 

(cosecA + cotA) (cosecA − cotA) = 1

(cosecA + cotA)  
4

3
 = 1    



 cosecA + cotA = 
3

4
 (Ans.)

cotA = 
b

a
    

a sinA – b cosA

a sinA + b cos A
  

cotA = 
b

a
  

cot2A = 
b2

a2 

1 + cot2A = 1 + 
b2

a2 1 

cosec2A =  
a2 + b2

a2   

 
1

sin2A
  = 

a2 + b2

a2   

 sin2A = 
a2

a2 + b2  

sinA = 
a2

a2 + b2  = 
a

a2 + b2
  

sin2A = 
a2

a2 + b2 

  1 – cos2A = 
a2

a2 + b2  

 1 –  
a2

a2 + b2  = cos2A 

 
a2 + b2 – a2

a2 + b2   = cos2A 

cos2A = 
b2

a2 + b2  

cosA = 
b2

a2 + b2  = 
b

a2 + b2
  

a sinA – b cosA

a sinA + b cosA
  

  = 

a . a

a2 + b2
  – 

b . b

a2 + b2

a . a

a2 + b2
 + 

b . b

a2 + b2

     

  = 

a2 – b2

a2 + b2

a2 + b2

a2 + b2

 = 
a2 – b2

a2 + b2   (Ans.) 

 
 Abykxjbx 9.2  

Abykxjbxi cÖkœ I mgvavb 
 

cos = 
1

2
 cot


1

3
   1   3   2  

AC = AB2 − BC2 

  = 22 − 12 

  = 4 − 1 

  = 3 

  cot = 
BC

AC
 = 

1

3
 

3 



B 

A 

2 

C 1  

(i) sin2 = 1 − cos2 

       (ii) sec2 = 1 + tan2 

       (iii) cot2 = 1 − tan2 

 i ii i iii ii iii  i, ii iii 

  sin2 + cos2 = 1 

   sin2 = 1 − cos2 

  sec2 − tan2 = 1 

   sec2 = 1 + tan2 

   i ii

3 

A 

B C 4 


sin

3

4
    

4

3
    

3

5
    

4

5
 

  AC = AB2 + BC2 = 32 + 42 = 25 = 5 

   sin = 
AB

AC
 =  

3

5
 

cot  

3

4
    

3

5
    

4

5
    

4

3
 

   cot = 
BC

AB
 = 

4

3
 

 −

1 − cot260

1 + cot260
 

=
1 − cot260

1 + cot260
 

 = 
1 − (cot60)2

1 + (cot60)2 = 

1 − 




1

3

2

1 + 




1

3

2 = 

1 − 
1

3

1 + 
1

3

 

 = 

3−1

3

3 + 1

3

 = 
2

3
  

3

4
 = 

1

2
 (Ans.) 

tan45. sin260. tan30. tan60 

= tan45 sin260 tan30 tan60



 = 1  ( )3

2

2

  
1

3
  3 

= 1  
3

4
  

1

3
  3 = 

3

4
 (Ans.) 

1 − cos260

1 + cos260
 + sec260 

=
1 − cos260

1 + cos260
 + sec260

 = 

1 − ( )
1

2

2

1 + ( )
1

2

2 + (2)2  

= 

1 − 
1

4

1 + 
1

4

 + 4 = 

4 − 1

4

4 + 1

4

 + 4 = ( )
3

4
  

4

5
 + 4 

 = 
3

5
 + 4  = 

3 + 20

5
 = 

23

5
 (Ans.) 

cos45cot260cosec230 

= cos45cot260cosec230

 = 
1

2
  





1

3

2

  (2)2  

= 
1

2
  

1

3
  4 = 

2  2  2

2  3
 = 

2 2

3
 (Ans.) 

 −

 cos2 30 − sin2 30 = cos 60

cos30 =
3

2
 ; 

   cos60 = 
1

2
 

            sin 30 = 
1

2

= cos2 30 − sin2 30 

  = 



3

2

2

 – ( )
1

2

2

  

  =  
3

4
 – 

1

4
   = 

3 – 1 

4
  =  

2

4
 = 

1

2
   

cos 60 = 
1

2
  

  cos230 − sin2 30 = cos60  

sin 60 cos 30 + cos 60 sin 30 = sin 90

sin 60 =
3

2
 ; 

  sin 30 =  
1

2
;  

  cos 30 =
3

2
 

  cos 60 = 
1

2
 

sin 60 cos30 cos60 sin30

   = 
3

2
   

3

2
  + 

1

2
  

1

2
   

   = 
3

4
   + 

1

4
   = 

3 + 1

4
  = 

4

4
  = 1 

= sin90 = 1 

 sin60cos30+cos60 sin30= sin90  

cos 60 cos 30 + sin 60 sin 30 = cos 30 

= cos 60 cos 30 + sin 60 sin 30

  = 
1

2
    

3

2
  + 

3

2
   

1

2
  

  = 
3

4
  + 

3

4
  = 

3 + 3

4
  

  = 
2 3

4
  = 

3

2
 = cos 30 =  

cos60cos30 + sin60 sin30 = cos30 [ ] 

sin 3A = cos 3A A = 15  

A = 15

= sin 3A  

  = sin (3  15) = sin 45 = 
1

2
 

cos3A  

  = cos (3  15) = cos 45 = 
1

2
 

 sin3A = cos3A   

sin2A = 
2tanA

1 + tan2A
 A = 45  

A = 45

= sin2A = sin(2  45) = sin90 = 1 

=
2tanA

1 + tan2A
 

 = 
2tan45

1 + tan245
 = 

2  1

1 + 12 = 
2

1 + 1
 = 

2

2
 = 1 

 sin2A = 
2tanA

1 + tan2A
 

tan2A = 
2tanA

1 − tan2A
 A = 30  

A = 30

= tan2A  

  = tan (2  30) = tan60 = 3 

=
2tanA

1 − tan2A
 

 = 
2tan30

1 − tan230
  

 = 

2  
1

3

1 − 




1

3

2

= 

2

3

1 − 
1

3

 = 

2

3

2

3

 = 
2

3
  

3

2
 = 

3  3

3
 = 3

 tan2A = 
2tanA

1 − tan2A
  

cos2A = 
1 − tan2A

1 + tan2A
 A = 60  

A = 60



= cos2A

 = cos(2  60) 

 = cos120 

 = cos (90 + 30) 

 = − sin30 = − 
1

2
 

=
1 − tan2A

1 + tan2A

 = 
1 − tan260

1 + tan260
  

 = 
1 − ( )3 2

1 + ( )3 2
 

 = 
1 − 3

1 + 3
 = 

−2

4
 = − 

1

2
 

 cos2A = 
1 − tan2A

1 + tan2A
  

2 cos(A + B) = 1 = 2 sin(A – B) A, B 

 A = 45 B = 15

2cos (A + B) = 1 

cos(A + B) = 
1

2
   

cos(A + B) = cos 60    [ ] cos 60 = 
1

2
 

A + B = 60 (i) 

2sin (A – B) = 1 

  sin (A – B) = 
1

2
  

sin (A – B) = sin 30 [ ] sin 30 = 
1

2
 

A – B = 30 (ii) 

(i) (ii)

2A = 90  A = 
90

2
 = 45

A (i)−

 B = 60 – A = 60 − 45 = 15 

  A = 45 B = 15

cos(A − B) = 1, 2sin(A + B) = 3 A, B 

A B  

cos(A − B) = 1 

cos(A − B) = cos0 

       A − B = 0     (i) 

2sin(A + B) = 3 

sin(A + B) = 
3

2

sin(A + B) = sin60

 A + B = 60      (ii)

(i) (ii) 

A − B = 0  

 A + B = 60 

 2A    = 60  

A = 
60

2
  A = 30 

   A- (ii)

30 + B = 60 

B = 60 − 30   B = 30

A = 30 B = 30.

cosA − sinA

cosA + sinA
 = 

3 − 1

3 + 1
 

cosA − sinA

cosA + sinA
 = 

3 − 1

3 + 1

cosA − sinA + cosA + sinA

cosA − sinA − cosA − sinA
 = 

3 − 1 + 3 + 1

3 − 1 − 3 − 1
 

2cosA

− 2sinA
 = 

2 3

− 2

cosA

− sinA
 = − 3

cotA = 3

cotA = cot30  A = 30 (Ans.)

A B cot(A + B) = 1, cot(A − B) = 3

A B  

      cot(A + B) = 1 

cot(A + B) = cot 45     [ cot 45 = 1] 

  A + B = 45 (i) 

 cot(A – B) = 3  

cot(A – B) = cot 30 [ cot 30 = 3] 

  A – B  = 30 (ii)  

(i) (ii)  

     2A = 75

A = 
75

2
 
 
= 37 

1

2

 
 

(i) 

 B = 45 − A  

    = 45 − 
75

2
 

     = 
90 – 75 

2
  = 

15 

2
 = 7 

1

2

 A = 37 
1

2
; B = 7 

1

2
  

cos3A = 4 cos3A − 3cosA A = 30 

= cos3A

 = cos (3  30) 

 = cos 90 = 0  [ cos90 = 0] 

= 4 cos3A − 3cosA 

 = 4cos330 − 3cos30 



 = 4



3

2

3

 − 3.
3

2
  

 = 4.
3 3

8
 − 

3 3

2
 

 = 
3 3

2
 − 

3 2

2
 = 0 

cos 3A = 4 cos3A − 3cosA 

sin + cos = 1  0    90

  sin + cos  = 1 

sin = 1 – cos 

sin2 = (1 – cos)2

sin2 = 1 – 2cos +  cos2

1 – cos2 = 1 − 2cos +  cos2 [  sin2 = 1 − cos2] 

1 – cos2 − 1 + 2cos − cos2 = 0 

– 2cos2 + 2cos = 0 

 – 2cos (cos − 1) =  

 – 2cos = 0      cos − 1 = 0  

cos = 
0

 –2
 = 0  cos = 1 

cos = cos90 [ cos90 = 0] cos = cos 0 

   = 90         = 0

  = 0 90 

cos2 – sin2 = 2 − 5 cos ,  

 cos2 – sin2 = 2 – 5 cos

cos2  – sin2 − 2 + 5 cos = 0

cos2  − (1 − cos2) − 2 + 5cos = 0 

[ sin2 = 1 − cos2]

cos2  – 1 + cos2 − 2 + 5cos = 0 

2 cos2 + 5cos − 3 = 0 

2 cos2 + 6cos − cos − 3 = 0

2cos (cos + 3) − 1 (cos + 3) = 0 

(cos + 3) (2cos − 1) = 0 

cos + 3 = 0 2cos − 1 = 0 

cos = − 3 2cos = 1 

cos = 
1

2
 

cos – 1 1 cos = − 

3 

cos  = 
1

2
 

cos = cos60 [ ] cos60 = 
1

2

   = 60 

  = 60 

2sin2 + 3cos − 3 = 0,   

2sin2 + 3cos − 3 = 0

2(1 − cos2) + 3cos − 3 = 0

2 − 2cos2 + 3cos − 3 = 0

− 2cos2 + 3cos − 1 = 0

2cos2 − 3cos + 1 = 0    [−1 

2cos2 − 2cos − cos + 1 = 0

2cos (cos − 1) − 1 (cos − 1) = 0

(cos − 1) (2cos − 1) = 0

cos − 1 = 0 2cos − 1 = 0

cos = 1 = cos0  2cos = 1 

  = 0  cos = 
1

2
 = cos60 

       = 60  

  = 60 

tan2 − ( )1 + 3  tan + 3 = 0 

tan2 − ( )1 + 3  tan + 3 = 0

tan2 − tan − 3tan + 3 = 0

tan (tan − 1) − 3 (tan − 1) = 0

(tan − 1) (tan − 3) = 0

tan − 1 = 0 tan − 3 = 0

tan = 1 = tan45  tan = 3 = tan60

  = 45   = 60

 = 45 60

 

3cot260 + 
1

4
 cosec230 + 5sin245 − 

4cos260 

3cot260 +  
1

4
 cosec230  

+ 5sin2 45 − 4 cos2 60

 = 3  




 

1

3

2

+ 
1

4
  (2)2 + 5 





 

1

2

2

– 4 ( ) 
1

2
 

2

 

 = 3 
1

3
  +  

1

4
   4 + 5 

1

2
  – 4  

1

4
  

 = 1 + 1 +  
5

2
  – 1 = 1 + 

5

2
  =  

2 + 5

2
  = 

7

2
 

  
7

2
  

ABC B = 90, AB = 5 cm, BC = 12 cm 

AC

C =  sin + cos

sec2 + cosec2 = sec2cosec2 

B = 90,  ABC AC



AC2 = AB2 + BC2 

AC2 = (5)2 + (12)2

AC2 = 25 + 144

AC2 = 169

AC = 169 
12cm 

A 

C 
B 

5
c
m

 



 AC = 13cm (Ans.)

 sin = = 
AB

AC
= 

5

13

12cm 

A 

C 
B 

5
c
m

 

13cm 

cos = = 
BC

AC
 = 

12

13

  sin + cos = 
5

13
 + 

12

13
 = 

5 + 12

13
 = 

17

13
 

  
17

13
 

= sec2 + cosec2 

 = 
1

cos2
 + 

1

sin2
 = 

sin2 + cos2

sin2 cos2
 

 = 
1

sin2 cos2
 [ sin2 + cos2 = 1] 

 = 
1

cos2
 . 

1

sin2
 

 = sec2 cosec2  

sec2 + cosec2 = sec2 cosec2  

1 

B C 

A 

x + y 

x − y 

3  

AC

tanA + tanC

x y  

ABC



AC2 = AB2 + BC2

AC2 = 12 + ( )3 2

AC2 = 1 + 3

AC2 = 4 AC = 4 AC = 2 (Ans.)

tanA =  = 
3

1
 = 3 

tanC = 
1

3

A 

B C 

1 

2 

3  

 tanA + tanC = 3 + 
1

3
 

 = 
3 + 1

3
 = 

4

3
 

  
4

3

tanA = 3

tanA = tan60

A = 60

x + y = 60    [ A = x + y]

 x + y = 60       (i)

tanC = 
1

3

tanC = tan30

C = 30 

x − y = 30     [ C = x − y]

 x − y = 30        (ii)

(i) (ii) 

x + y + x − y = 60 + 30

2x = 90

 x = 
90

2
 = 45 

x (i)

45 + y = 60  

y = 60 − 45  y = 15

x = 45 y = 15 

 
 
 


