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 Trigonometry 

Trigon metry
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 XOA POM PM OM OP XOA =   

PM

OP
  =   (sine) sin 

OM

OP
 =   (cosine) cos 

PM

OM
  =   (tangent) tan 

OM

PM
 =    (cotangent) cot 

OP

OM
  =   (secant) sec 

OP

PM
  =   (cosecant) cosec. 

()

 

 = XOA

 

 sin = 
PM

OP
  cosec = 

OP

PM
  

 cos = 
OM

OP
   sec = 

OP

OM
 

 tan = 
PM

OM
  cot = 

OM

PM
 

 

 

x 
M 

 

P 

A 

O 

 

1 sin cosec = 
PM

OP
 . 

OP

PM
  = 1 

   sin = 
1

cosec
 Ges  cosec =  

1

sin
  

2 cos sec = 
OM

OP
  

OP

OM
 = 1 

   cos = 


sec
 Ges sec =  



cos
  

3 tan cot = 
PM

OM
  

OM

PM
 = 1 

  tan = 
1

cot
 Ges cot = 

1

tan
  

4 tan = 
PM

OM
 = 

 
PM

OP

OM

OP

   OP  

  tan = 
sin

cos
 cot = 

cos

sin
 

  

1 sin2 + cos2  = 1 2.  1 + tan2 = sec2 3 1 + cot2 = cosec2 

sin2 = 1 – cos2   sec2 – tan2 = 1   cosec2 – cot2  = 1 

cos2 = 1 – sin2 

 sin cos 

sin2 + cos2 = 1  

 =XOA

PM ⊥ OX 

POM

2 2 2

∆OPM 

OP, PM OM 

 OP
2 = PM

2 + OM
2
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OP
2

OP
2  =  

PM
2

OP
2   + 

OM
2

OP
2      OP

2
 

1 = ( )
PM

OP

2 
 +  ( )

OM

OP

2  

1 = (sin)
2
 + (cos)

2

1 = sin
2
 + cos

2
  Sin     cos = ]

   sin2 + cos2 = 1  

 sec tan  sec2 − tan2 = 1 

 =XOA  

PM ⊥ OX 

 POM 

2 2 2

∆POM 

OP, PM  OM 
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M 
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O  
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M 
x 

P A 

 OP2 = PM2 + OM2 

OP2 − PM2 = OM2 

OP
2

OM
2  – 

 PM
2

OM
2   = 

 OM
2

OM
2  [ OM

2 ] 

( )
OP

OM

2

 – ( )
PM

OM

2

 =1    = sec  = tan] 

 sec2 – tan2 = 1  

 cosec cot cosec2 – cot2 = 1 

 = XOA 

 PM ⊥ OX 

  POM 

2 2 2

 
P 

x 
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O  

A 

 

∆POM 

OP,  = PM OM 

  OP
2
 = PM

2
 + OM

2 

 OP
2
– OM

2
 = PM

2
  

 
OP

2

PM
2  – 

OM
2

PM
2   = 

PM
2

PM
2  [ PM

2 

 ( )
OP

PM

2 
– ( )

OM

PM

2 
=

 
1      cosec  = cot] 

 cosec2 – cot2 = 1  

Abykxjbxi cÖkœ I mgvavb 
 

tanA 1 

A = 45, tanA tan 45 = 1

A = 60 tanA  

 tan 60 = 3 = 1732  1 

tanA 1 1

cotA cot A
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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

  
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(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  
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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
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  = 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
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   = 
(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.) 
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 ABC B = 90, AB = 3 BC = 4 sin C

K

5

3
L

4

5
M 

3

5


3

5
 

 tan  = 
3

4
 cos2  

K

16

9
L

25

16
M 

9

16


16

25
 

 sec  + tan  = 
5

2
 sec  − tan  



2

5
L

3

5
M 

5

6
N

4

5
 

 cosec  + cot  = 
5

6
 cosec  − cot  = 

K

1

6
L

5

6
 M 1 

6

5
  

 cos  = 
1

2
 tan  

K 2  3 M

3

2
 N

1

2

 

 

4 

5 0 

cosec 



5

4
L

4

5
M 

3

4
N

3

5
 

 AB = 5 BC = 12 ACB = 

sin  + cos  

 A 

B C 

K

5

12
 L

5

12
 M 

12

13
 

17

13
 

 sin  = 
4

5
  tan  = ?

K

5

21
L

41

5
M

3

4


4

5
 

 cos  = 
1

2
 cot  

K 1 

1

3
M

3

2
N 2

 

 

2 

1 

 

sin  

 
1

3
L

2

3
M 

1

2
N 2 

 5 sin A = 3 tan A

K

4

5
L

5

4
 

3

4
N

4

3

 −

i. cos2  = 1 − sin2  

ii. sec2  − tan2  = 1 

iii. cosec2  = 1 − cot2  

 

 i ii L i iii M ii iii N i, ii iii 

 −

i. sin2 = 1 − cos2 

ii. sec2 = 1 + tan2 

iii. cosec2 = 1 − tan2 

 

 i ii L ii iii M i iii N i, ii iii 

 

 

3 

P 

Q 

5 

4 
R 

 

 cos 

K 
3

5
L

3

4
 

4

5
N

5

4

 
tan2 + 1

sin2 − 1
  ?

K 
− 35

8
 − 2.44 M − 1 N 156 

 

 

3 cm 

R 

S 
12 cm 

T 

 
x 

 

 RT 

K 8 L 10.91  13 N 7 

 1 + tan2  

 
13

5
L

13

12
M 

12

13
N

5

13
 

 

 

3
 cm

 

A 

B 

2x 

c 
x 

 

 x 

 30 L 45 M 60 N 90

 BC =  ?
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K 6 cm L 2 3 cm  3 3 cm N 4 3 cm 

91 : mg‡KvYx wÎfz‡Ri evû¸‡jvi bvgKiY 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 Trigon 

K 

M N

 

K L

 N

 

K  M N

 

 L

M N

 

C 

D O 

OCD

 CD L OC M DO N CD + CD

 OPN N = 90 OPN 

K PN  ON M PO N OP + PN 

 
a 

b 
c 





K a L b  c N a2 + c2

 17 8 15

K 8 L 15  17 N 23

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i.

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 

 OPN −

 i. OP 

ii. ON 

iii. ON 

 

P 

O N  

K i ii  i iii M ii iii N i, ii iii 

 

36 cm 

27 cm 

45 cm 

 

 

 

  −

 i.  45 cm 

ii. 63 cm

iii.

 i ii L i iii M ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

ABC C = , B =  AB = 7 BC = 

25 AC 24

A 

25  

 
B C 

 

 

 7 L 24 M 25 N 6

 24

K    M   N  − 

 

K 7 L 24  25 N 5 

 −

P 

N O 

90 

 PON 

 PO L PN MON N PO + ON

 PON 

 ON L NP MPO N PO + ON 

 PON 

K ON  NP MPO N PO + ON 




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M 

O N 

R 

P Q 

OMN PRQ

  

OM

PR
 = 

ON

PQ
L

MO

PR
 = 

MN

PQ
M

OM

PR
 = 

NO

QR
N

MN

PQ
 = 

MO

RQ

 AOB COD

O 

C 
A 

D B 

 



AB

CD
 = 

OB

OD
L

AB

OA
 = 

CD

 DO
M

OA

OB
 = 

AD

BC
N

CD

 AB
 = 

DO

 OA
 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

A 

B 

Q 

P O 

PQ

PO
  = 

AB

 AO
 

 i. POQ  OAB ii. PQ.OB = AB. OQ

iii.
PO

QO
 = 

AO

BO
 

K i ii L i iii M ii iii  i, ii iii 
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 −

O 

P 

A 

X 
 

P1 

M M1 

POM P1OM1

 
PM

P1M1
 = 

OP

OP1



PM

OP
 = 

P1M1

OP1
L

PM

OP1
 = 

P1M1

OP

M

P1M1

OP
 = 

OP1

PM
N

P1M1

MP
 = 

OP

OP1

 POM  P1OM1 

K OM = OP L P1M1 = PM

M

OM

OP
 = P1M1 

OM

OM1
 = 

OP

OP1

 
PM

P1M1
 = 

OM

OM1

K

P1M1

OM1
 = 

OM

PM


PM

OM
 = 

P1M1

OM1

M

PM

OM
 = 

OM1

P1M1
N P1M1 = OM1



A 

C B

A 
D

A 

90 

 
AB

BD
 = 

AC

 CD

K ABD = ACD  ABD ABD   

M ABD < ACD N ABD > ACD 

  ABD ACD

 AB = AC  L AB.AC = AD2   

M AD2 = 
AB

AC
 N AD2 = 

AC

 AB
  

93 : m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 POM - XOA =  Q

 

O 

D 

M 
X 

 6 L 5 M4 N 3 

 

K 3 L 4 M 5  6

  cos

 L

M N

  tan

K L





M 

 sin cosec

K sin cosec L sin cosec = 1

 sin  cosec 1 N

1

sin
 + 

1

 cosec 
 = 1 

 sin
1

cosec
 sin cosec 1 

 POM  PM

P 

O M 



 OPsin L OPcos M OMcot N OMsec

 Sec 

K cosec L sin M 

1

sin


1

cos

 

  

POM
OP

PM
  

K cot L sec  cosec N tan

 cosecant  

K cot L sec M tan  cosec

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 PMO PM OM

OP −

 i. sin =  = 
PM

OP

ii. cos =  = 
OM

OP

iii. tan =  = 
PM

OM

K i ii L i iii M ii iii  i, ii iii 

 sin − 

 i.  

ii. sin 

iii.  sin 

K i ii  i iii M ii iii N i, ii iii 

  cotangent 

i. 
1

tan
  ii. 

cos

sin
 

 iii. cosec 

 

 i ii L i iii M ii iii N i, ii iii 

 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

A 

B 
C 

4 

5 
3 



 sin 

K 
3

4


3

5
M 

4

3
N

5

4

sin =  = 
AB

AC
 = 

3

5

 cosec 

 
5

3
L

4

3
M 

3

4
N

4

5

cosec = 
1

sin
 = 

1

3

5

 = 
5

3

 cos 

K 
5

4


4

5
M 

3

5
N

5

3

cos =  = 
BC

AC
 = 

4

5

 sec 

 
5

4
L

4

5
M 

3

5
N

3

5

sec = 
1

cos
 = 

1

4

5

 = 
5

4
 



A B 

C 

40 

41 

 BC  

 9 L29 M 39 N 49

 sin BAC -

K 
9

40
  L 

9

41
  

40

41
 N

81

41
  

 Sin BAC  = 
BC

AC
  = 

9

41
  

 tan BAC -

 
9

40
  L 

9

41
 M 

40

41
 N

41

40
  

 tan BAC  = 
BC

AB
  = 

9

40
  


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B C 

 

4

5

3

A 

 sec =

 
5

4
  L 

4

5
 M 

3

5
 N

5

3
  

  cosec =

 
5

3
  L 

4

3
 M 

3

4
 N

4

5
  

94 : wÎ‡KvYwgwZK AbycvZ¸‡jvi m¤úK© 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 sin =
1

2
 sec

K 1 L 2  2 N

1

2

sin = 
1

2
  

   sec = 
AB

BC
 = 

2

1
 = 2 

  

A 

B C 


1 2 

BC = AB2 − AC2  

 = ( )2
2
 − 12 

 = 2 − 1 = 1

 cosec = 2 2 cos  
1

4 2
cot

K 2 L 2 M 1 

1

2

sin = 
1

2 2
, cot = 

cos

sin
  = 

1/4 2

1/2 2
 = 

1

2
 

 sin =
1

2
 cos  

3

2
tan

K 3 L 2 M 1 

1

3

tan = 
sin

cos
  = 

1

2

 
3

2

 = 
1

3
 

 cot =
5

13
 tan

K 
5

13
 L 

12

5
 

M 

5

12
 

13

5

cot = 
5

13
, tan = 

1

cot
  = 

1

5

13

 = 
13

5
 

 secAsinA

 tanA L cotA M cosA N sinA

 cosecA =
a

b
 tanA

 

b

a2 − b2
L 

a2 − b2

b
M 

a2 + b2

b
N

b

a2 + b2

 sin =
3

2
 sec 2 tan

K 3 3 L 6 2 M 9 2  3

tan = 
sin

cos
 = 

sin

1

sec

 = sinsec
3

2
2 = 3 

 tan cot

K tan + cot = 1  tancot = 1 

M tan2 + cot2 = 1 N

1

tan
 + 

1

cot
 = 1 

 sin = 
5

13
cos

 

12

13
L −

12

13
M 

12

13
N 

13

12

 sin + cos

A 

B 
C 

12 

13 

5 



 

17

13
L 

13

17
M 

229

160
N 

169

229

sin = 
5

13
 , cos = 

12

13
 

   sin + cos = 
5

13
 + 

12

13
 = 

5 + 12

13
 = 

17

13
 

 tan2 4. cosec2 A 

K sin2A L cos2A M sin2  sec2 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

  cot  −

 i.
OP

OQ

ii.
sec

tan

iii.
cos

sin

P 
 

O 

Q 

K i ii  i iii M ii iii N i, ii iii 

 −

 i. sinB = 
a

c

ii. cosB = 
b

c

iii. tanB = 
a

a + c

C 

A B 
b 

c 
a 



 

 i ii L i iii M ii iii N i, ii iii 

 −

 i. tan  = 1

ii. sin  = 
1

2

iii. sin  cos  = 
1

2

2 
1 



1 

K i ii L i iii M ii iii  i, ii iii 





 

i. cosec = 
1

sin

ii. cot = 
cos

sin

iii. sec = 
1

tan

 i ii L i iii M ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

A 

C B 

4 

3 



 

 sin 

 

4

5
L 

5

4
M 

3

5
N

3

4

 cot 

K 

4

5
 

3

4
M 

4

3
N

5

3

 cossec + tancot 

K 3  2 M 1 N 0



cotA = 
b

a
 

 tanA =

K 

b

a
  

a

b
 M 

b2

a2 N

b

a

 cosecA =

K 
a + b

a
L a2 − b2

 
a2 + b2

a2  N

a2 − b2

b

 secA =

 
a2 + b2

b2 L 

a2 + b2

a

M 
a − b

b
N

a + b

a

 −

3sinA − 2cosA = 0 

 cotA 

K 
2

3
 

3

2
M 

5

3
N

3

5

2cosA = 3sinA
cosA

sinA
 = 

3

2
 = cotA 

 cosecAcosA

 
3

2
L 

2

3
M 

5

3
N

3

5

2cosA = 3sinA

cosA

sinA
 = 

3

2
  

  
3

2
 = cosecAcosA 

 sinAcosecA

 1 L 2 M 3 N

2

3

sin,cosec sinA cosecA 1
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 sin cosec2 − 1 

K 1 L sin  cos N sin tan 

 tan 1 − sin2

K cos L sec M cosec  sin

tan 1 − sin2 = tan cos2 = 
sin

cos
 cos = sin 

 

1 + cot
2
 = cosec

2
 L sec

2
 + tan

2
 = 1 

M sin
2
 – cos

2
 = 1 N sec

2
 + cosec

2
 = 1 

 cosec2  − 1 = 

K cos2 . sin2  L tan2  

M cosec2 . sin2   cos2 . cosec2  

 sec = 
x

y
 cot = 

K 
x2 − y2

y
L 

y2 − x2

y
 

y

 x2 − y2
N

y

 y2 − x2

 cot = 
x

y
 cosec = 

K 
x2 − y2

y
L 

y

 x2 − y2


x2 + y2

y
N

y

 x2 + y2

 sec = x2 + 1 tan 

 x L x2 − 1 M 
1

x
N 1 − x2

tan = sec2 − 1 = x2 + 1 − 1 = x 

 sec + tan = 
5

2
 sec − tan

K 
5

2
 

2

5
M 

5

3
N

3

5

sec2 − tan2 = 1 

  sec + tan) (sec − tan) = 1 

  
5

2
(sec − tan) = 1 

  sec − tan = 1  
2

5
 = 

2

5

 cos2 − sin2 = 
1

3
 cos4 − sin4 =

K 3  

1

3
M 1 N 2

cos
4
 − sin

4
 = (cos

2
)

2
 − (sin

2
)

2
 

  = (cos
2
 + sin

2
) (cos

2
 − sin

2
) = 1 

1

3
 = 

1

3
 

 cosec2  − 1

K cos2. sin2 L tan2 

M cosec2. sin2  cos2. cosec2 

 cosec2 − 1 = cot2 = 
cos2

sin2
  = cos2.cosec2 

 sec A = 
3

2
 cot A = 





K 
3

2
  

2

5
 M 

3

2
 N

2

3
  

 tan A = sec2A −1 = ( )
3

2
 
2

 −1  = 
9

4
 −1 

   = 
9 −4

4
 = 

5

4
  = 

5

2
   cotA = 

2

5
  

 tan = 3 sec = 

K 2 L 10 M 10  2 

 sec =  1 + tan2  = 1 + (3)2  

  = 1+ 3 = 2 

 sin = 
x

y cos = 

K 
y2 − x2

y
 L 

x2 −y2

x
  

y2 −x2

y
 N 

y2 − x2

x
  

 cos =  1 + sin2  = 1 − 
x2

y2  = 
y2 −x2

y
  

  = 1+ 3 = 2 

 cos + cos2 = 1 tan = ? 

K sin L cos M sec  cosec 

 cos + cos2 = 1 cos = 1 − cos2 = sin2  

 
sin

cos

1

sin
tan = cosec 

 tan + cos = 2 tan − cos

 0 L 1 M 4 N 2  

 tan − cos)2 = (tan + cos)2 − 4tan. cot = (2)2 − 4. tan. 

1

tan
  = 4 − 4 = 0   

 sin + cos = 1 sin.cos =

 0 L−1 M 
1

2
 N 1 

  sin + cos = 1 

  sin2 + 2sin. cos + cos2 = 1 

  1 + 2sin. cos = 1  

  2sin.cos = 0 

   sin. cos = 0 

 
1

sin2 A
 − 

1

tan2A
  = ? 

K sec2 A L cosec2 A  1 N tan A 

  
1

 sin2A
  − 

1

tan2A
  = cosec2A  − cost2 = 1 

 
tan

sec + 1
  − 

sec−1

tan
 

 0 L 1 M 
1

2
 N 2 

  
(tan2 − sec −1) (sec +1)

(sec −1) tan
 = 

tan2 − (sec2 −1)

 tan (1 + sec)
  

  = 
tan2 − tan2

tan(1 + sec)
 = 

0

tan (1 + sec)
  

 
1

 cos2A
 − 

1

 cot2A
 =

K tanA L cotA  1 N −1

 tanA = 
1

3
cot2A

K 

1

3
L 

1

3
M 3  3

 
1

cosec2 − 1
 = 

K cot2 L sec2 M cosec2  tan2

 
1 − sin2

sin2
 = 

 cot2 L tan2 M 1 N sec2

 
sin

sin2 + cos2
 

 sin L cos M tan N cot

 tan2 − sec2 + 
4

3
 = 

 
1

3
L 

1

3
M 3 N 2

tan2 − sec2 + 
4

3
 = − (sec2 − tan2) + 

4

3
  

  = −1 + 
4

3
= 

−3 + 4

3
 = 

1

3
 

 
1

sec2A
 + 

1

cosec2A
 = 

K 0  1 M −1 N 2 

 
1

sec2A
 + 

1

cosec2A
 = cos2A + sin2A = 1 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

  −

 i. cos2  = 1 − sin2  ii. tan2  = sec2  − 1

iii. cot2  = cosec2  − 1

K i ii L i iii M ii iii  i, ii iii 

 

i. sin2  = 1 − cos2 ii. sec2  = 1 + tan2

iii. cot2 = 1 + cosec2 

 i ii L i iii M ii iii N i, ii iii 

 

 i. sin2A + sinA = 1  sinA − cos2A = 0 

ii. sinA = 
1

3
  sinA + cosecA = 

8

3

iii. sec  1 

K i L i ii  i iii N ii iii 

 sin = 
3

5
 −

 i. cosec = 
5

3
 ii. tan = 

3

4

iii. cos = 
5

4

  i ii L i iii M ii iii N i, ii iii 

iii  cos = 1 − sin2 

  = 1 − ( )
3

5

2

= 1 − 
9

25
 = 

16

25
 = 

4

5

 sin4A + sin2A = 1 −





 i. sin2A = cosA ii. tanA = cosecA

iii. tanAcosecA = 1

 i ii L i iii M ii iii N i, ii iii 

sin4A + sin2A = 1 sin4A = 1 − sin2A = cos2A 

sin2A = cosA tanA = 
1

sinA
 = cosecA

 tan = 
3

4
 −

 i. 4sin = 3cos ii. sin = 
3

5

iii. cosec = 
5

4

 i ii L i iii M ii iii N i, ii iii 

tan = 
3

4
 

sin

cos
 = 

3

4
 4sin = 3cos 

16sin2 = 9cos2 16sin2 = 9 (1 − sin2)

25sin2 = 9 sin = 
3

5
cosec = 

5

3
 

 sin + cos = 2 −

 i. sin − cos = 0 

 ii. sin. cos = 1

iii. tan  = 1

K i ii  i iii M ii iii N i, ii iii 

 sin4 A + sin2A = 1 −

 i. sin2 A = cosA  

 ii. tan A = cosec A

iii. tan  A. cosec A = 2

 i ii L i iii M ii iii N i, ii iii 

  = 45 

 i. sin2  + tan2  = 
3

2
   

 ii. sin2  + cos2 =  
2

3
 

iii. 1 − sin2 = 
1

2
 

K i ii  i iii M ii iii N i, ii iii 
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 −

cosecA − cotA = 
4

3
 

 cosecA + cotA 

K −
1

4
L 

1

4
M  − 

3

4


3

4

cosecA − cotA = 
4

3
 

  cosecA + cotA) (cosecA − cotA) = 
4

3
 (cosecA + cotA) 

  cosec2A − cot2A) = 
4

3
 (cosecA + cotA) 

  1 = 
4

3
 (cosecA + cotA) 

   cosecA + cotA = 
3

4
 

 cotA 

K −
3

24
L 

−3

24
 −

7

24
 N

−9

24
  

 cosecA 

K 
23

24
 

25

24
M 

27

24
 N

29

24
  

cosecA − cotA = 
4

3
 

         cosecA + cotA = 
3

4

  2cosecA = 
4

3
 + 

3

4
 

  2cosecA = 
16 + 9

12
 = 

25

12
 

   cosecA = 
25

24
 

 −

tan= 
1

3

 sec 

K 

3

2
 

2

3
 M 2 N

1

2
  

 cos 

 

3

2
 L

2

3
 M 

1

2
  N 2 

 sin  cos

K 0 L

3

4
 M 

1

2
  N 1 

 −

 = XOA

 

 OP  PM 

 cosec  L sec 

 M tan  N sin 

 cosec

K 1 + tan  1 + cot2

M 1 + cos2  N cot2 – 1 

 OP = 2a PM = a cos 

K

1

2
         

3

2
  M 3  N

1

3
  



cot4 − cot2 = 1  

 cot2

K sin L cos  cosec N sec

cot4 = 1 + cot2 = cosec2 cot2 = cosec

 cos2

K sec L cosec  sin N tan





cot2 = cosec
cos2

sin2
 = 

1

sin
 cos2 = sin

 −

tan2

1 + tan2

tan2

1 + cot2

 
tan2

1 + tan2

K cot2     sin2  M sec2 N cos2 + 1 

tan2

1 + tan2
 = 

tan2

sec2
 = tan2  cos2 = 

sin2

cos2
cos2 = sin2 

 tan
2


K sin2 cos2  L cosec2  sin2sec2  N cot2 + 1 

tan2 = 
sin2

cos2
 = sin2sec2

 
tan2

1 + tan2

tan2

1 + cot2

K cot
2
     tan

2
 M cosec

2
 N cot

2
 

tan2

1 + cot2
 = 

tan2

cosec2 − cot2 + cot2
 = 

tan2

cosec2
 

  = tan2  sin2 

   
tan2

1 + tan2
 + 

tan2

1 + cot2
 = tan2  cos2 + tan2  sin2 

   = tan2 (cos2 + sin2) 

   = tan21 = tan2

 
wbe©vwPZ enywbe©vPwb cÖ‡kœvËi 
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 tan A = 
3

4
 sin A

K 
4

5


3

5
M 

5

4
N

5

3
 

 sin A = 
3

4
 tan A

K 
4

7


3

7
M 

7

3
N

7

4
 

 
3

5
 

 cos A
12

13
sin A = 

K 

25

169
L

144

169
M 

5

12
 

5

13
 

 tan 
1

2
cot 

 2 L

1

2 2
M 

2

2
N

2

2
 

 cot  = 
5

12
sin 

 
12

13
L

12

5
M 

13

12
N

5

12
 

 tan . cotcos

K L M 

 sinA = 
3

4
 cosec A 

 

4

3
L

1

3
M 

1

4
N

3

4
 

 
1

1 + tan2
 = 

K sec   cos  M sin  N cosec  
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 −

 i. sin2 + cos2 = 1 ii. sec2 − 1 = tan2 

iii. cot2  = 1 + cosec2 

 i ii L i iii M ii iii N i, ii iii 

  −

 i. sin2 − tan2 = 1

ii. cot2 − cosec2 = 1

iii. sin2 + cos2 = 1

K i ii L ii iii M i iii  i, ii iii 

 sin = 
3

5
 −

 i. cosec = 
5

3
ii. tan  = 

3

4
iii. cos  = 

5

4

K i, ii iii L ii iii 

M i iii  i ii 
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 p = 1 + sinA q = 1 − sinA ⎯

pq

p

q
 = secA + tanA.

(secA − tanA)2 = 
p

q
.

  1bs cª‡kœi mgvavb   

p = 1 + sin A 

  q = 1 − sin A 

  pq = (1 + sin A) (1 − sin A) 

  = (12 + sin2 A) 

  = cos2 A (Ans.) 

=
p

q
 

  = 
1 + sin A

1 − sin A
 

  = 
(1 + sin A) (1 + sin A)

(1 − sin A) (1 + sin A)
 

  = 
(1 + sinA)2

(12 − sin2 A)
 

  = 
(1 + sin A)2

cos2A
 

  = 
1 + sin A

cos A
 

  = 
1

cos A
 + 

sin A

cos A
 

  = sec A + tan A = 

p

q
 = sec A + tan A 

(sec A − tan A)2 

  = ( )
1

cos A
 − 

sin A

cos A

2

 

  = 



1 − sin A

cos A

2

 = 
(1 − sin A)2

(1 − sin2 A)
 

  = 
(1 − sin A)2

(1 + sin A) (1 − sin A)
 

  = 
(1 − sin A)

(1 + sin A)
 = 

q

p
 

  = 

(sec A − tan A)2 = 
q

p
 

 1 + p 

2p  

sec2 + tan2

1 + cosec2

1 − cosec2
  − 

1

p
 

  2bs cª‡kœi mgvavb   



 A 

x 

B 
 

C 

2p  

1 + p  

ABC B = 

1+p ACB =  2p AB = 

x. 

 ABC 

AC2 = AB2 + BC2  

 ( 1 + p) = x2 + ( 2p)  

1 + p = x2 + 2p  

 x2 = 1 + p − 2p  

 x2 = 1 − p  x = 1 − p 

  1 − p .  (Ans.) 



sec =  

  = 
AC

BC
  

  = 
 1 + p

 2p
  

  sec2 = 
1 + p

2p
 .................. (i)  

 tan = 

= 
AB

BC
  

= 
 1 − p

 2p
  

tan2 = 
 1 − p

 2p
.........................(ii)





 (i)  (ii) 

sec2 + tan2 = 
1 + p

2p
 + 

1 − p

2p
 

   = 
1 + p + 1 − p

 2p
 = 

2

2p
 = 

1

p
  (Ans.)  

 cosec =  = 
 1 + p

 1 − p
  

  cosec2 = 
(1 + p)

(1 − p)
 

 = 
1 + cosec2

1 − cosec2
 

   = 

1 + 
1 + p

1 − p

1 − 
1 + p

1 − p

 

   = 

 
1 − p + 1 + p

1 − p

 
1 − p − 1 + p

1 − p

 

   = 
2

(1 − p)
  

(1 − p)

−2p
 = − 

1

p
 = 

 
1 + cosec2

1 − cosec2
 = − 

1

p
   

  

L 

1312

M N 



cot

tan2−sin2 = tan2.sin2.

sin2 + cos2 = 1

  3bs cª‡kœi mgvavb   



L 

1312

M N 



5

M = 12 N = 13

LNM =  LMN = 90. 

 ∴ MN = LN2 − LM2 

  = (13)2 − (12)2 

  = 169 − 144 = 25 = 5  

cot =  = 
MN

LM
 = 

5

12
 (Ans.) 

 tan = = 
12

5
sin =  = 

12

13

tan2 − sin2 

  = 
sin2

cos2
 − sin2 

  = 
sin2 − cos2sin2

cos2
 

  = 
sin2 (1 − cos2)

cos2
 

  = 
sin2.sin2

cos2
 = tan2.sin2 =  

tan2−sin2 = tan2.sin2.



L 

M N 



LNM =  ML ⊥ LM 

 MN LN, LM

MN. 

 ∴

LN2 + LM2 + MN2 

 
LN2

LN2 = 
LM2

LN2  + 
MN2

LN2   LN2

1 = ( )
LM

LN

2

 + ( )
MN

LN

2

 

 1 = (sin)2 + (cos)2 [∵ sin = cos = 

1 = sin2 + cos2. 

 ∴ sin2 + cos2. = 1 

 ABC C AB = 29 BC = 

21 ABC = 

AC = 

cos2 − sin2 

cosec2 − cot2

  4bs cª‡kœi mgvavb   

C = ABC = 

 BC = 21

AB = 29





B 

2
0

 
 



29

21

A 

C 

 AC = (29)2 − (21)2

400 

20 

sin = 
AC

AB
 = 

20

29
 

 cos = 
BC

AB
 = 

21

29
 

  cos2 − sin2 = ( )
21

29

2

− ( )
20

29

2

  

  = 
441

841
 − 

400

841
 = 

41

841
 (Ans.) 

sin = 
20

29
 cos = 

21

29

 cosec = 
1

sin
 = 

1

20

29

 = 
29

20
 

  cot = 
cos

sin
 = 

21

29

20

29

 = 
21

29
  

29

20
 = 

21

20
 

  cosec2 − cot2 = ( )
29

20

2

− ( )
21

20

2

 

  = 
841

400
 − 

441

400
 

  = 
841 − 441

400
 = 

400

400
 = 1 (Ans.) 

 cot4A − cot2A = 1

cosec2A cot4A

cos4A + cos2A = 1

sin2A + tan2A = 1

  5bs cª‡kœi mgvavb   

cot4A − cot2A = 1

 cot4A = 1 + cot2A 

 cot4A = cosec2A  [ cosec2A = 1 + cot2A] 

  cosec2A = cot4A 

cosec2A = cot4A 

  
cos4A

sin4A
 = 

1

sin2A
 

  cos4A = 
sin4A

sin2A
 

  cos4A = sin2A 

  cos4A = 1 − cos2A 

   cos4A + cos2A = 1

cos4A + cos2A = 1 

  cos4A + cos2A = sin2A + cos2A 

  cos4A + cos2A − sin2A − cos2A = 0 

  cos4A − sin2A = 0 

  
cos4A

sin2A
 − 

sin2A

sin2A
 = 0 

  cos2A 
cos2A

sin2A
 − 1 = 0 

  cos2A cot2A − 1 = 0 

  cos2A cot2A = 1 

  (1 − sin2A) cot2A = 1 

  1 − sin2A = 
1

cot2A
 

  1 − sin2A = tan2A 

  1 = sin2A + tan2A 

   sin2A + tan2A = 1 

 ABC B = 90, AB = 2 , AC = 2 

C =  sec  − tan  

cosec2  − cot2  = 1

  6bs cª‡kœi mgvavb   
ABC B = 90, 

 AB = 2 , AC = 2  

 

B 

A 

2  
2  

C 

C =  

   BC = AC2 − AB2 

  = 22 − ( )2 2  

  = 4 − 2  = 2  

 sin = 
AB

AC
 = 

2

2
 = 

1

2
 

  cos = 
BC

AC
 = 

2

2
 = 

1

2
 

 tan = 
sin

cos
 = 

1

2

1

2

 = 
1

2
  

2

1
 = 1 

 cos = 
1

sec 
 = 

1

2
  sec = 2 

 sec − tan = 2 − 1 (Ans.) 

sin = 
1

2
 

  
1

cosec
 = 

1

2
  [sin cosec = 1] 





    cosec = 2 

 tan  = 1 

  
1

cot 
 = 

1

1
  [ tancot = 1] 

    cot  = 1 

 cosec2 − cot2 

  = ( )2
2

 − 12 = 2 − 1 = 1 =  

cosec2 − cot2 = 1 

 ABC B tanA = 3

4cotA sin2A = 3





cosA

1 − tanA
 + 

sinA

1 − cotA

  7bs cª‡kœi mgvavb   

ABC B tanA = 3 

  tanA =  = 
3

1
 

 

B 

C 

3 

A 
1  

tanA = 3 

  
1

cotA
 = 3   cotA = 

1

3
 

 3, 1

( )3
 2

+ 12  = 3 + 1 = 4 = 2

 sinA = 
3

2
 

 4cotA sin2A = 4cotA(sinA)2 

  = 4 
1

3




3

2

2

 

  = 4 
1

3

3

4
 = 

3. 3

3
 = 3 

  4cotAsin2A = 3 

cosA = 
AB

AC
 = 

1

2
 

 



cosA

1 − tanA
 + 

sinA

1 − cotA
 

 = 

1

2

1 − 3
 + 

3

2

1 − 
1

3

 

 = 




1

2
  

1

 1 − 3
 + 





3

2
  

3

3 − 1
 

 = 
1

2(1 − 3)
 + 

3

2( 3 − 1)
 

 = − 
1

2( 3 − 1)
 + 

3

2( 3 − 1)
 

 = 
−1 + 3

2( 3 − 1)
 

 = 
2

2( 3 − 1)
 

 = 
1

3 − 1
 

B 

C 

3 

A 
1 

2 

 

 = 
3 + 1

( 3 − 1)( 3 + 1)
 = 

3 + 1

3 − 1
= 

3 + 1

2
 (Ans.) 



B 

1
 

 



2 

C 

A 

sec

cos
 − 

tan

cot
 = 1

cosec2 − sec2

cosec2 + sec2

  8bs cª‡kœi mgvavb   

ABC  

AC = 2    AB = 1  

B 

1
 

 



2 

C 

A 

 

   BC = AC2 − AB2 

  = 22 − 12  

  = 4 − 1  

  = 3  (Ans.) 

cos = 
BC

AC
 = 

3

2
   

sec = 
1

cos
 = 

1

3

2

 = 
2

3
 

 tan = 
AB

BC
 = 

1

3
  

cot = 
1

tan
 = 

1

1

3

 = 3 

 
sec

cos
 − 

tan

cot
 

  = 

2

3

3

2

 − 

1

3

3
 = 

2

3
  

2

3
 − 

1

3
  

1

3
 

  = 
4

3
 − 

1

3
 = 

4 − 1

3
 = 

3

3
 = 1 = 

sec

cos
 − 

tan

cot
 = 1 

sin  = 
AB

AC
 





 sin  = 
1

2
  

1

cosec 
 = 

1

2
  [ sin = 

1

cosec
] 

  cosec  = 2 

 
cosec2  − sec2 

cosec2  + sec2 
 

 = 

(2)2 − 




2

3

2

22 + 




2

3

2  = 

4 − 
4

3

 4 + 
4

3

 = 

12 − 4

3

12 + 4

3

 = 
8

3
  

3

16
 = 

1

2
 (Ans.) 



tan = 
1

cot
 , cot = 

1

tan
 

(1 + tan2) (1 + cot2)
1

(1 + tan2)
 

1

(1 + cot2)

1

1 + tan2

1

1 + tan2
 + 

1

1 + cot2
 = 1

1

1 + tan2
 

1

1 + cot2
 

tan2 sin2sec2

  9bs cª‡kœi mgvavb   
1

 1 + tan2
 

  = 
1

 sec2 − tan2 + tan2
   [sec2 − tan2 = 1] 

  = 
1

 sec2
 

  = cos2 (Ans.) 

1

 1 + tan2
 + 

1

1 + cot2
 

  = 
1

1 + tan2
 + 

1

1 + 
1

tan2

 

  = 
1

 1 + tan2
 + 

1

tan2 + 1

tan2

 

  = 
1

 1 + tan2
 + 

tan2

1 + tan2
 

  = 
1 + tan2

1 + tan2
 = 1 =  

1

 1 + tan2
 + 

1

1 + cot2
 = 1  

1

1 + tan2
  

1

1 + cot2
 tan2





1

 1 + tan2
 + 

1

1 + cot2
tan2

  = 
tan2

1 + tan2
+ 

tan2

1 + cot2
 

  = 
tan2

sec2
 + 

tan2

cosec2
 

[sec2 = 1 + tan2  

cosec2 =  + cot2  

  = 
tan2

1

cos2

+ 
tan2

1

sin2

 

  = tan2cos2 + tan2sin2 

  = tan2 (cos2 + sin2) 

  = tan21  cos2 + sin2 = 1] 

  = tan2 

  = 
sin2

cos2
 = sin2  

1

cos2
 = sin2sec2 

 sin2sec2 

 cot2 = cosec2 – 1 cot = 
cos

sin

cot = 
b

a
 

asin – bcos

asin + bcos
 

sin 

asin – bcos

asin + bcos
 

 sin = 
1

2
, cos = 

3

2
 a = b 

asin – bcos

asin + bcos
 = 3 – 2

  10bs cª‡kœi mgvavb   

cot  
b

a
  

  cot2 = 
b2

a2  

1 + cot2 = 1 + 
b2

a
2    1 

cosec2 = 
a2 + b2

a2   

  
1

sin2
 = 

a2 + b2

a2   

   sin2 =  
a2

 a2 + b2  

  sin = 
a2

a2 + b2 = 
a

a2 + b2
  (Ans.) 

 sin = 
a

a2 + b2
   

   sin2 = 
a2

 a2 + b2  

   1 – cos2 =  
a2

 a2 + b2  

  1 –   
a2

 a2 + b2  = cos2

  
a2 + b2 – a2

a2 + b2  = cos2

  cos2 = 
b2

a2 + b2  

   cos = 
b2

a2 + b2  = 
b

a2 + b2
  

 

 = 
a sin – b cos

a sin + b cos
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  = 

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
   

a2 + b2

a2 + b2   

  = 
a2 – b2

a2 + b2  (Ans.) 

 = 
a sin – b cos

a sin + b cos
 

  = 

a. 
1

2
 – b. 

3

2

a. 
1

2
 + b. 

3

2

  

  = 

1

2
(a – 3b)

1

2
(a + 3b)

  

  = 
(a – 3b)

(a + 3b)
   

(a – 3b)

(a – 3b)
   

(a – 3 b) 

( )a – 3b 2

( )a2 – 3b2   

  = 
( )b – 3b 2

( )b2 – 3b2       a = b] 

  = 
b2(1 – 3)2

– 2b2    

  = 
(1 – 3)2

– 2
  

  = 
1 – 2 3 + 3

– 2
   

  = 
4 – 2. 3

– 2
  

  = 
–2( 3 – 2)

– 2
  = 3  – 2 =  

asin − bcos

asin + bcos
 = 3 − 2 

 tanA = 
1

3

tanA + cotA = 

cosec2A − sec2A

cosec2A + sec2A

cos2A − sin2A = 
1

2
 

  11bs cª‡kœi mgvavb   

tanA = 
1

3
 

  
1

cotA
 = 

1

3
 

    cotA = 3 

    tanA + cotA = 
1

3
 + 3 = 

1 + 3

3
 = 

4

3
 (Ans.) 

tanA = 
1

3
 

  
sinA

cosA
 = 

1

3
 

  
secA

cosecA
 = 

1

3
 

  
sec2A

cosec2A
 = 

1

3
   

cosec2A

 sec2A
 = 3 

   
cosec2A − sec2A

cosec2A + sec2A
 = 

3 − 1

3 + 1
 = 

1

2
 (Ans)

sec2A − tan2A = 1 

  sec2A = 1 + tan2A = 1 + 




1

3

2

 = 1 + 
1

3
 = 

4

3
 

  sec2A = 
4

3
 

 
1

cos2A
 = 

4

3
  cos2A = 

3

4
 

 sin2A + cos2A = 1 

  sin2A = 1 − cos2A = 1 − 
3

4
 = 

1

4
 

  = cos2A − sin2A 

  = 
3

4
 − 

1

4
 = 

3 − 1

4
 = 

2

4
 = 

1

2
 =  

cos2A − sin2A = 
1

2

 cotA = 
b

a
 

cotA + tanA = ?

sinA =  
a

a2 + b2
y

 a sin A − b cos A

 a sin A + b cos A
 

  12bs cª‡kœi mgvavb   

cot A = 
b

a
  

  cotA + tan A = cot A + 
1

cot A
 

  = 
b

a
 + 

1

 
b

a

 = 
b

a
 + 

a

b
 = 

b2 + a2

ab
 (Ans) 

cotA = 
b

a
 





  cot2A = 
b2

a2 

  cosec2A − 1 = 
b2

a2 

  cosec2A = 
b2

a2 + 1 

  
1

sin2A
 = 

b2 + a2

a2  

  sin2A = 
a2

a2 + b2  

   sinA =  
a

a2 + b2
 



 ABC C AB = 13 BC 

= 12 ABC = 

sin

cos tan



(tan + sec)2
1 + sin

1 − sin

  13bs cª‡kœi mgvavb   

ABC C AB = 13

BC = 12 ABC = 

sin = 

ABC

  AB2 = AC2 + BC2
C 

A 

B 

13

12

AC2 = AB2 − BC2 

 AC2 = (13)2 − (12)2 

 AC2 = 25  AC = 5  

 sin = 
AC

AB
 

  sin = 
5

13
(Ans) 

AC = 5 

 cos = 

cos = 
BC

AB
 

  cos = 
12

13

tan =  = 
AC

BC
 = 

5

12

 cos = 
12

13
tan = 

5

12
 (Ans) 



 PQR PQR =  

PQR = 1

sin cosec 

sin2 + cos2  = 1

sin

1− cos

1 + cos

sin

  14bs cª‡kœi mgvavb   

P 

R 
Q 



PQR PQR = 1

PQR = 

PQ 

 PR 

 RQ  

 sin =   = 
PR

PQ
  .................. (i) 

  cosec =   = 
PQ

PR
  ...............(ii) 

 (i) (ii)

sin. cosec = 
PR

PQ
 . 

PQ

PR
  

 sin. cosec = 1 

  sin = 
1

cosec
 ; 

PQ 

  PR 

  RQ 

 sin = 
PR

PQ
  

  sin2 = 
PR2

PQ2  .................. (iii) 

 cos =   

  cos = 
RQ

PQ
  

  cos2 = 
RQ2

PQ2 ...............................(iv) 

 (iii) iv) 

sin2 + cos2 = 
PR2

PQ2  + 
RQ2

PQ2  

 sin2 + cos2 = 
PR2 + PQ2

PQ2  

 sin2 + cos2 = 1 

  sin2 + cos2 = 1

sin

1− cos
  

  = 
sin+ cos

(1 − cos) (1 + cos)
  





  = 
sin (1 + cos)

1 −cos2
  

  = 
sin + sin cos

sin2
  

  = 
sin

sin2
  + 

sin cos

sin2
  

  = 
1

sin
  + 

cos

sin
 = 

1 + cos

sin
  

  
sin

1 −cos
  = 

1 + cos

sin
 

 tanA = 
2

3
 

tan A + cotA = 

cosec2 A − sec2A

cosec2A + sec2 A
 

cos2 A − sin2 A = 
5

13
 

  15bs cª‡kœi mgvavb   

tan A = 
2

3
  

  
1

 tanA
  = 

2

3
  

  cot A = 
3

2
  

  tanA + cotA  

  = 
2

3
  + 

3

2
   [

4 + 3

6

13

6 (Ans.)

tanA = 
2

3
  

  tan2 A = 
4

9
  

  1 + tan2 A = 1 + 
4

9
  

  sec2A = 
9 + 4

9
   sec2A = 

13

9
  

 cot A = 
3

2
  

  cot2A = 
9

4
 

  1 + cot2 A = 1 + 
9

4
 

    cosec2A = 
13

4
  

 
cosec2 A − sec2 A

cosec2A + sec2 A

13

4  −
13

9

13

4  + 
13

9
 

13  9 − 13  4

 36
 

13  9 + 13  4

 36
 

117 −52

36

117 + 52

36
 

= 
65

36
  

36

189
 = 

5

13
 (Ans.)

sec2 A = 
13

9
  

  cos2A = 
9

13
  

 cosec2A = 
13

4
  

 sin2A = 
4

13
   

 cos2 A − sin2A 

  = 
9

13
 −

4

13
  

  = 
9 − 4

13
  

  = 
5

13
 

m„Rbkxj cÖkœe¨vsK DËimn 

 ABC B = 90, BAC =  tan  = 
1

3

cosec

cosec2 − sec2

cosec2 + sec2

4 sin cos = 3

2; 
1

2

 ABC C AB = 13 BC

12 ABC =  

2sin cos sin2 + cos2 = 1

1 − sin

1 + sin
 = sec − tan

5

 ABC B = 90, AB = 3 cm, BC = 4 cm 

AC 

C =  sin + cos

cot2 − cos2 = cot2 cos2

5; 
7

5

 cosA + sinA = 2 cosA 

sin2A + cos2 A 

cos A − sin A = 2 sin A





(tan  + sec )2 = 
1 + sin 

1 − sin 

1



O 

Z 

X 

P 

M y 

x 



cot sec

sin2 + cos2 = 1

x sin − y cos

x sin  + y cos 

cot = 
y

x
, sec = 

x2 + y2

y
;

x2 − y2

x2 + y2 

  

M 



0 

P 

sin, cos, tan

cos2 + sin2 = 1



1 cm 


C 

A 

2 cm 

B 

BC

sec

cos
 − 

tan

cot
 = 1

cosec2 − sec2

cosec2 + sec2

3; 
1

2

 sinA = 
3

4

A

 
tanA

1 − cotA
 + 

cotA

1 − tanA
 = secAcosecA + 1.

tanA = 
1

3
 

cos2A − sec2A

cosec2A + sec2A

cos A = 
7

4
, tan A = 

3

7
  cosec A = 

4

3
, sec A = 

4

7
, cot A 

= 
7

3


 ABC B  tanA = 
4

3

AC

2sinAcosA

1 − sinC

1 + sinC
 = secC − tanC

5; 
24

25

 tanA = 
sinA

cosA
, sinA + cosA = m secA + cosecA = n

−

tanA 1 − sin2A = sinA

tan2A

1 + tan2A
 + 

tan2A

1 + cot2A
 = sin2Asec2A

n(m2 − 1) = 2m.

 ABC B AB = BC = 1 

2 sinA cosA sin2 A + cos2 A = 1

 

sec A + 1

 secA −1
 cot A + cosecA 

2 

 A 120 B

50 C

sinc (sec A + cotA)

 tan A 
1 − sinA

 1 + sinA
 = 

5

18
 

130  3 
14

65
 

 

 

 

 




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  

 

0 30 45  60 90 

 0 30 45 60 90 

sine 0 
1

2
  

1

2
  3

2
  

 

1 

cosine 1 
3

2
  

1

2
  

1

2
  0 

tangent 0 
1

3
  1 3   

cotangent  3  1 
1

3
  

 

0

secant 1
2

3
  

 

2  2 

cosecant 2 2  
2

3
  

 

1

 

(i)  0, 1, 2, 3 4 4 sin0, sin30, sin45, sin60 sin90

sin 30 =
1

4
 = 

1

2
  

(ii)  4, 3, 2, 1 0 4 cos 0 cos 30 cos 45 cos 60 cos 90

cos 45 = 
2

4
  = 

1

2
  = 

1

2
  

(iii) 0, 1, 3 9 3 tan 0 tan 30 tan 45 tan 60

tan 90

 (iv) 9, 3, 1 0 3 cot30, cot45, cot60, cot90

cot0





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
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   = 
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 

 AC = 13cm (Ans.)

12cm 

A 

C 
B 

5
c
m

 

 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 
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 A = 30 tan A tan 2A 

K 0 L

1

3
 1 N 3 

 sec2 30 − cosec2 90 

K

4

3
L

2

3
M 

1

2


1

3
  

 cos  = 
3

2
 

 30 L 45 M 60 N 90 

 sin 60 = 
1

2
  cos 

K − 
3

 2
L ± 

3

2
 

3

 2
N

3

4
 

 A = 30 
2 sin A

1 − sin2 A

 
4

3
L 2 2 M 4 3 N 6 3 

 
1 − sin2 45

1 + sin2 45
  

K 1 L

1

2
 

1

3
N

1

4
 

 −

i. sin 60 = 
1

 cos ec60
ii. tan 45 = 

1

 sin 90
 

iii. cos ec30 = 
1

 cos 60
 

 

K i L ii M ii iii  i, ii iii 

 
2 

P 

Q R 

1 

 2R 

K 30 L 45  60 N 90

  PQR −

i. sec P = cosec R ii. cos P + sec P = 
5

2
 

iii. tan R = 
1

3
 

 

K i ii L i iii M ii iii  i, ii iii 

 A 

B C 

3cm 60 

 

 BC 

K 
3

2
L 3

M 2 3  3 3

 AC 

K 
3 3

2
L 3 3 M 6 3  36
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 sin30



1

2
         L

3

2
  M

1

3
  N 3  

 cos30

K

2

3
       L 2 M

1

3
  

3

2
  





 tan30 



1

3
         L 2      M

2

3
  N

1

2
  

 cot = 3  

K 0 L 30  45 N 60  

 cos 60 sec 60

K

1

2
 L 2  1 N

1

2
         

  = 30 tan 2

 3 L

1

3
         M 1 N 0  

 sin = 
1

2
cos

K 1 L 

1

2
  

3

2
 N 0

sin = 
1

2
 = sin30   30  cos = cos30 = 

3

2
 

 cosec = 2 

 30 L 45 M 60 N 90

cossec = 2  sin  
1

2
     = 30 

 
1

4
 sec260

 1 L 2 M

1

4
  N

1

2
 

1

4
 sec260 = 

1

4
 (2)2 = 4

1

4
 = 1 

 sec = 
2

3
tan

K 1 L 3  
1

3
 N

1

2
 

sec = 
2

3
 = sec30   = 30  tan = tan30 = 

1

3
 

 
cosA

sinA
 = 

1

3
 A

K 30 L 45  60 N 90 

 tan  = 
1

3
 sin

K 0  

1

2
 M 

3

2
 N 1

tan = 
1

3
 = tan30   = 30  sin = sin30 = 

1

2
 

 sin = cos 

K 30 L 60  45 N 90 

 cot = 1 cos

K 0 L

1

2
  

1

2
 N 1

cot = 1 = cot45   = 45  cos = cos45 = 
1

2
 

 tan = cot sec

K 
2

3
 L 2  2 N

1

2

tan = cot = 
1

tan
tan2 = 1  = 45 

   sec = sec45 = 2 

 tan 30 cot 30 = 

K 3 L 
1

3
 M 

1

3
  1

 cos 3A 0

 A = 30 L A = 45 M A = 60 N A = 90

cos3A = 0  cos 3A = cos 90 A = 30 

 sin 3A = cos 3A A =

K 10  15 M 20 N 45

sin3A = cos3A 
sin3A

cos3A
 = 1 tan3A = tan45  A = 15 

 cos= 
3

2
   

 30 L 60 M 45 N 90

 5sinA = 3 tan A 

K 

4

5
  L 

5

4
  

3

4
  N

4

3
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 i. sin30
1

2
ii. tan 30 cot 30 = 1

iii.  30 sin 2 = 
3

2
 

K i ii L i iii M ii iii  i, ii iii 

 A 20 −

 i. tan3A = 2sin3A

ii. cot3A = 3

iii. tan3A = 3cot3A

K i ii  i iii M ii iii N i, ii iii 

i.  tan3A = tan 3  20 = tan60 = 3 

    2 sin3A = 2 sin3  20 = 2sin60 = 2  
3

2
 = 3 

    

ii.  cot3A = cot60 = 
1

3

iii.  tan3A = ta60 3, 3cot 3A = 3cot60 = 3  
1

3
 = 3; 

 

 i. cos0 0

ii. A = 30 cos2A = 
1

2
 

iii.
1

4
 cosec230 = 1

K i ii L i iii  ii iii N i, ii iii 

 

i. sin30 = 
1

2
  ii. cosec60 = 

2

3
  

 iii. sec45 = 2  

 

K i ii L i iii  ii iii N i, ii iii 





 

 i. cosec 30 =2

ii. tan 30. sec 30 = 
2

3
  

iii. sec 45 = 2 

K i ii L i iii M ii iii  i, ii iii 

 

 i. cosec 45 sin 45 = 2

ii. cos 45 tan 45 = 
1

2
  

iii. sin 30 = 
1

2
 = cos 60

K i ii L i iii M ii iii  i, ii iii 

  = 30 −

 i. 4sin  = 
1

cos2
  

ii. tan2 = sec2 

iii. tan2 = 2sin2

K i ii  i iii M ii iii N i, ii iii 
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
A 

B C 

a 2a  

 

 BC = 

K 2 a  a M 

a

2
  N

a

3
 

  = 

K 60  45 M 30 N 22
1

2


  

 

 = A  + A = 90 2 = 90 

 sin tan  = 

K 3  L 

3

 2
 M 2  

1

2
  

 sec cos(90− )  = 

K 
1

2
   1 M 2  N

3

2
  

 sec45.cos(90− )   

= sec45/cps45 = sec45. 
1

sec45
 = 1 

 −

sin60, tan30, tan45, tan60 

 tan2 45 = 

 1 L 

1

3
 M 

1

3
  N 3 

 tan 30 tan 60 = 

K 0  1 M 
2

3
  N 

1

3
 

 tan2 45 sin 60 = 

K 

3

2
   

3

2
  M 

1

2
 N  

3 3

2

 −

ABC C = 90 B =  AC = 

BC = a 

 AB 

K 2a  a 2 M a N

a

2

 AB2 = AC2 + BC2 = a2 + a2 = 2a2 

AB = 2a = a 2
a 

A 

C B 
a 

 sin 

K 
3

2
 L 

1

2
 M 1 

1

2
 

sin = 
AC

AB
 = 

a

2a
 = 

1

2
 

 BAC 

K 15 L 30  45 N 60

sin = 
1

2
  45  BAC = 45 

 −

sinA = 
1

3
cosA 2sinB − 1= 0  

 A

 30 L 45 M 60 N 90

 B

 30 L 45 M 60 N 90

 sinA + cos2B

K 2  1 M 

1

2
N

1

3
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 sin(90 − ) =

K sin  cos M sec N cosec 

 cos(90 − )

K cos  sin M cosec N sec 

 tan(90 − 30) 

K sin30 L cos30  cot30 N sec30 

 sec(90 − ) 

 cosec L sin M cos N tan 

 cos(90 − ) tan(90 − ) = ?

K sin  cos M sec N cosec

cos(90 − )tan(90 − ) = sin cot 





   = sin
cos

sin
 = cos 

 cosec(90 − ) 2 cos = 

K 2 L 
3

2
  

1

2
N

1

2
 

cosec(90 − ) = sec = 2  

  cos = 
1

2
 

  sec 

 sec(90 − ) L sec( + 90) 

M sec N sec90 

 sec(90 −).cot(90 −) = ?

K sin L cos 

 sec N cosec 

 sec(90 − ).cot(90 −) = cosec.tan 

  
1

sin
 . 

sin

cos
 .= 

1

cos
 = sec 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 −

 i. BAC = 90 − 

ii. tan(90 − ) = 
BC

AB

iii. cot(90 − ) = 
BC

AC
 

A 

C B 
 

K i ii L i iii M ii iii N i, ii iii 

 −

 i. BAC = 90 − 

ii. cot(90 − ) = 
BC

AB

iii. sin(90 − ) = 
BC

AC
 

A 

C B 
 

K i ii  i iii M ii iii N i, ii iii 

  tan −

 i. tan(90 − )

ii. cot

iii. sec

 i ii L i iii M ii iii N i, ii iii 

 −

A 

C B 



 

 i.  +  = 90

ii. sec(90 − ) = 
AC

BC
 

iii. cosec (90 − ) = 
AC

AB
 

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

 sec(90−) = 
5

3
 

 sec(90−)

K cos L sin M tan  cosec

 cot

K 
5

4
 L

4

5
   

4

3
 N

3

4
  

cot2 = cosec2 −1 = 
25

9
 −1 = 

16

9
 cot = 

4

3
  

 cosec − cot = ? 

K 

5

4
 L

4

3
 

1

3
 N 3

cosec − cot = 
5

3
 − 

4

3
 = 

1

3
  

 sec = ?



5

4
 L

3

4
 M 

4

5
  N

4

3
 

cot = 
4

3
  tan = 

3

4
  

   sec2 = 1 + tan2 = 1 + 
9

16
 = 

25

16
  sec = 

5

4
  



sin( 90−) = 
2

3
  

 sin( 90−)

K sin  cos M sec N cot 

 tan

K

5

4
 L

5

2
  

5

2
  N

5

4
  

 sec2− sin2 

K

25

16
 L

36

61
  

61

36
  N

72

36
   

 cosec2 + tan2  

K

25

16
 

61

20
 M 

61

36
  N

61

42
  

98 : 0 I  90 †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 cos = 0 

K 30 L 45 M 60  90

  sec

K 0 L 30 M 60  90

 

K tan90 L sec90  cos90 N cosec0

 cos = 1 

 0 L 30 M 60 N 90

 sin = 1 

K 30 L 45 M 60  90

  tan

K 0 L 30 M 60  90





 
cos0

sin 90

K −1 L 0 M   1

cos0

sin 90
 = 

1

1
 = 1 

 sec = 2 cosec( + 45)

 1 L

2

3
M 2 N 2

sec = 2 = sec45  = 45 

  cosec( + 45) = cosec(45 + 45) = cosec90 = 1 

  +  = 90 tan = 
1

3
 

K 30 L 45  60 N 90

tan 
1

3
 = tan30  = 30 

    = 90 −   90− 30 = 60

 0    90 sec

 1 L 2 M 
1

2
 N 0 

 cosec290 − cot290 − 2 = ? 

 − 1 L 0 M 1 N 2 

 cosec290 −cot290 − 2 = 1 − 2= − 1 

 sinA = tanA A = ?  

 0 L 30 M 45 N 90 

 sinA = tanA sinA = 
sinA

cosA
  cosA = 1 = cos0 A = 0 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

i. cosec(90 – ) = sec 

 ii. tan 1 – sin2  = sin 

 iii. tan45 sin60 tan30 cosec245 =1 

 

K i  ii   L i iii M ii iii  i, ii  iii 

 0 −

 i. cosec0 cot0

ii. sec0 tan0  

iii.

K i ii L i iii M ii iii  i, ii iii 

  = 90 −

 i. sin cos

ii. tan  

iii. cos cot 0 

K i ii L i iii  ii iii N i, ii iii 

  = 30 −

 i. sin3 = 1 ii. sec3 = 0 

iii. cot3 0 

K i ii  i iii M ii iii N i, ii iii 

  = 30 −

 i. sin3 = 1 ii. cosec = 2 

iii. cot3 0 

K i ii L i iii M ii iii  i, ii iii 

 

 i. tan 60 = 3 ii. cot 45 = 1 

iii. sec90 = 1

 i ii L i iii M ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 



0, 3, 9  

 

K tan90 L cot  sin0 N cos0

 

K sec90 L cosec 0 M cos90  sin90 



2 cos(A−B) = 1, 2sim(A + B) = 3  

 A −B = ?  

K 15 L 30  45 N 60 

 2 cos(A−B) = 1 cos(A − B) 

  = 
1

2
 = cos45  A − B = 45 

 A + B =   

K 15 L 30 M 45  60 

  2sin (A + B) = 3  sin (A + B) = 
3

2
 = sin60 

  A + B = 60 

 A  

K 7
1

2
   52

1

2
  M 23

1

2
  N17

1

2
  

  2A = 45 + 60 = 105  A = 52
1

2
  

 B  

 7
1

2
  L 52

1

2
  M 23

1

2
  N17

1

2
  



0, 1, 2, 4

 

 tan0 L cot 60 M cos 30 N tan 90 

 

 

K tan60 L cot 60  cos 60 N sin 0 

 

 





K tan45 L cot 45  cos45 N sin 60 



A 

C B 

 2 

3  

 

K 30 L 45  60 N 90

sin
3

2
= sin60   = 60 

 secACB

K 
3

2
 L 

1

3
  

2

3
 N 3

 sec2 − tan2

K 

1

2
  1 M 2 N 2

 sec2 − tan2 

    = 22 − ( )3
2

 = 4 − 3 = 1 

  sec
2

1
 = 2 

  tan
3

1
 = 3  

1 

 2 

3 



2tan2 + 3cos − 3 = 0  

 

K 2sin2 − 3sin + 1 = 0  L 3cos2 − 2cos + 1 = 0  

  2cos2 − 3cos + 1 = 0 N 3sin2 − 2sin + 1 = 0

2sin2 + 3cos − 3 = 0 2(1−cos2) + 3cos − 3 = 0

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

 cos

 1, 
1

2
  L 

1

4
 , 

1

2
  M 

1

2
 , 

1

4
  N 1, 

1

2
  

 cosec(90−) = 2 cos = 

K 2 L

3

2
  

1

2
 N

1

2
  

 cosec(90 − ) = sec = 2  cos = 
1

2
 

 tan  = 
1

3
 sin 

K 45  0.5 M 
3

2
 N 1

 tan2 45 sin2 90 cos290 

 0 L 

1

2
 M1 N 

3

2
 

 cos2 30 − sin2 30 =

K 0  
1

2
 M 1 N 

1

2

 A = 45  cos2 A 

K 0 L 1  
1

2
 N 

1

2

 sin237 + cos237 = 

K 5 L 4 M 35  1

  

K 360  180 M 90 N 0

 
1 − sin2 45

1 + sin2 45
 

K 

1

2
 L 2  

1

3
 N 3

 cos2 30 − sin2 30 =

 cos 60 L sin 90 M cos 30 N cos 45

 sec(90 − ) = 
5

3
 cosec 

 
5

3
 L 

3

5
 M 

25

5
 N 1

 sin (A + B) = 
3

2
 (A + B) 

K A + B = 30 L A + B = 45 

  A + B = 60 N A + B = 90

 
cos A

sin A
 = 

1

3
 A 

K 30 L 45  60 N 0 

 cos A 0 A

K 30 L 45 M 60  90

 tan 45. cot 45 

K 
1

2
 L 0 M 

3

2
   1

 cos 60. sin 30 

 
1

4
 L 

1

2
 M1  N 0

 tan(90 − 30) 

K sin 30 L cos 30  cot 30  N sec 30 

 cos  = 
3

2
 cot  

K 
1

3
  3 M

2

3
 N 2 3

 cos 3 A 0

K A = 90 L A = 60 M A = 45  A = 30

 
cos 0

sin 90
 =

 1 L 0 M N −1

 sin 60cos 30 + cos 60sin 30 =

 1 L 2 M 
3

5
 N 

2 3

5

 
sin 45

sec 45
 =

K 2  

1

2
 M 2 N 1

 4 cos3 A − 3 cos A A = 30 

K 
1

2
 L 

3

2
 M 

3 3

3
  0

 cos 45cot2 60cosec2 30 = 

K 
2 3

3
  

2 2

3
 M 

3 2

3
 N 1

 sin  = 
1

2
 cosec  

K 
1

2
 L 

3

2
  2 N 1





 sin  + cos  = 1 sin  cos  

 0 L −1 M 
1

2
 N 1

 cosec (90 − ) = 2 cos  

K 2 L 
1

2
  

1

2
 N 

3

2

 sec (90 − ) = 2  

K 45 L 60 M 70  30

  

1 

 2 

 

 sin   

K 30 L 45  60 N 70

 
sin 30

cos 30
 =

K 0  

1

3
 M 

3

2
 N 1 

 i. sec(90 − ) = cos 

ii. sine = cosine 

iii. tan 0 = 0

K i ii  ii iii M i iii N i, ii iii 

 90 −

 i. tan 90 sec 90

ii. sin 90 cosec 90

iii. cos 90 cot 90

 i ii L ii iii M i iii N i, ii iii 

 i. tan 0 = 0

ii. cot 0 = 0 

iii. sec 0 = 1

K i ii  i iii M ii iii N i, ii iii 

 

 i. sin 30 + cos 60= 1 

ii. sec2 60 − tan2 60= 0

iii. sin 90 + cos 90= 1

K i ii  i iii

M ii iii N i, ii iii 

 −

 i. cos 0 = sin 90 ii. sin (90 − ) = cos 

iii. A = 30 cos3A = sin3A 

 i ii L i iii 

M ii iii N i, ii iii 



A 

B 

3 
5 

4 C 
 

 

 sin  + cos- 

K 
5

7
  

7

5
 M 

3

4
 N 

4

3

 
1 − tan2

1 + tan2
 =

 
7

25
 L 

25

7
 M 

7

5
 N 

4

7



2 cos(A + B) = 1 = 2 sin(A − B) 

 sin (A − B) 

K −1 L 2  

1

2
 N 

1

2

 A − B 

 30 L 45 M 60 N 90


A 

B 

a 2a 

3a 
C 

 

 

 sin  = 

 
1

2
 L 

3

2
 M 2 N 

1

3

 tan  = 

K 

2

3
 L 

3

2
 M 3  

1

3

 sin  = cos   = 

K 30  45 M 60 N 90



0    60

   60 x = sin 

 0  x  
3

2
 L 0  x  

3

2
  

 M 0  x  
2

3
 N 0  x  

1

3

  = 30 sec  − tan 

K sec 30  cot 30  

 M cot 60 N tan 60 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

  

 i. sin2 A = cosA  

 ii. cosec =  

iii. tan 1 −cos2 = tan sin





K i ii L i iii M ii iii  i, ii iii 

  

 i.   

 ii. tan  = 
cos

sin
  

iii. tan = 
4

3
  sec = 

5

3
  

K i ii  i iii M ii iii N i, ii iii 

  

 i.
1

1 + sin2A
  + 

1

1 + cosec2A
  = 1 

 ii. tan  = 
1

cot
  

iii. gon 

K i ii  i iii M ii iii N i, ii iii 

  

 i. Trigonometry 

 ii. cosec2 − cot2 = 1 

iii. tan + cot = sec. cosec

K i ii L i iii  ii iii N i, ii iii 

  

 i.

 ii. sin =   

iii. sec = 
1

cos
 

K i ii L i iii M ii iii  i, ii iii 

  

 i. tan2 = sec2 −1

 ii. 

iii. sec sec 

 i ii L i iii M ii iii N i, ii iii 

  

 i.

 ii. cos = 

iii. secA . sinA = tan A 

K i ii L i iii M ii iii  i, ii iii 

  

 i. sin A = 
3

4
 cosecA = 

4

3
  

 ii. 
1

cos2A
 − 

1

cot2A
  = 1

iii. sin. cosec = 1 

K i ii L i iii M ii iii  i, ii iii 

  

 i. cosecant cosec

 ii. sin = 
5

13
 cos = 

12

13
  

iii. sin = 
1

2
 sec = 2  

K i ii L i iii M ii iii  i, ii iii 

  

 i. cosecA = 
a

 b
 tanA = 

b

a2 − b2
  

 ii. sec + tan = 
5

2
 sec −tan = 

2

5
 

iii. metron  

K i ii L i iii M ii iii  i, ii iii 

  

 i. tanA = 
3

4
 sin A = 

3

5
  

 ii. sec2 − 1 = tan2

iii. 1 + 
sin2A

1−sin2A
  = sec2A

K i ii L i iii M ii iii  i, ii iii 

 tan( − 30) = 3  

 i. tan 60 = 3 

ii.  −30 = 60 

iii.  = 90

K i ii L i iii  ii iii N i, ii iii 

 sec( − 60) = 
2

 3
  

 i. sec 30 = 
2

 3
 

ii.  − 60 = 30 

iii.  = 30

 i ii L i iii M ii iii N i, ii iii 

 

 i.
1 −sin245

1 + sin245
 + tan245 = 

4

3
 

ii. tan 45 = 1 

iii. cot (90 − ) = tan

K i ii L i iii M ii iii  i, ii iii 

 

 i. cos(90 −) = sin

ii. cosec 45 . sin45 = 2 





iii. cot 90. tan0. sec 30. cosec60 = 0 

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 



A 

B C 

 

3  

1 

 AC

K 1 L 3  2 N 3 

 tan = 

 

AB

BC
 L 

AB

AC
 M 

BC

AB
 N

BC

AC
  

 sin

K 
1

3
 L 1  

1

2
 N

1

3
 



A 

B C 

 

12 

5 13 

 sin

K

5

12
  

5

13
 M 

12

5
 N

13

5
  

 sec

K

AB

BC
 L 

AB

AC
 M 

BC

AC
 

AC

BC
  

 sin  cos = 

K

5

12
 L 

13

17
  

17

13
 N

169

229
  

 cot2 − sec = 

K

1204

300
 L 

1309

329
  

1403

300
 N

1428

450
  



A 

A B 

Q 

3 

13 

 AB 

K 3  4 M 5 N 8 

 sec2 + tan2 =  

K 1  
41

9
 M 

9

41
 N 2 

 sin2 − cos2 =  



7

25
 L 

25

7
 M 

10

25
 N

25

16
  



3 tan(A−B) = 1, 3 tan(A + B) = 3 A B

 A

K 30  45 M 60 N 90 

 B

 15 L 30 M 45 N 90 



    60 

   60 x = sin 

 0  x  
3

2
  L 0  x >

3

2
   

 M x > 1  N x > 2 

 tan 

K −1  1 M 

3

2
  N 2 



A 

B C A 

1 
x + y 

x + y 

 x 

K 15 L 30  45 N 60 

 (A + C) = 90 x + y + x − y = 90  

2x =90 x = 45 

 x−y 

K 15  30 M 45 N 60 

tan (x − y) =
1

 3
   = tan 30  x − y  = 30  

2x =90 x = 45 

 y 

 15 L 30 M 45 N 60 

x − y = 30  y  = x− 30= 45 − 30 = 15  

 
1 − tan2x

1 + tan2(x + y)
 = ?

 0 L 

1

4
  M 

1

2
  N 2 

1 − tan2x

1 + tan2(x + y)
 = 

1 −(tan45)2

1 + (tan60)2 = 
1 −1

1 + 3
 = 0 



 60 

 cos

 
sec

4
 L 

1

sin
  M 2sin N cosec 

cos = 
1

2
 , 

sec60

4
 = 

2

4
 = 

1

2
  

 tan = 

K 
sin(/2)

cos(/2)
 L cot  sinsec N cos.sec 





sin.sec = sin, 
1

cos
 = tan 

 cosec

K sec  2tan


2
  M 

sin(/2)

3
  N cos. sin 

cosec60 = 
 2

3
 , 2tan

60

2
 = 

2

3
  



A 

B C A 

1 
x + y 

x + y 

 

 

K 30 L 45  60 N 90 

sin = 
3

2
 = sin   = 60  

 secACB 

K 

3

2
  L 

1

3
   

2

3
  N 3  

 sec2 − tan2 = ?

 1 L 2  M 
1

2
  N 2 

 

 sec2 − tan2 

 = 22 − ( 3 )2 = 4−3 = 1

3  

1  2 



P 

O M 
 

cos −sin

cos + sin
 = 

1 − 3

 1 + 3

 OPM

K 90−  L − 90 M 90+  N 180 −  

 cot

K 3  L 1 M 

1

 3
  N

3

2
  

cos − sin + cos + sin

cos −sin −cos −sin
 = 

1 − 3 + 1 + 3

 1 − 3 −1 − 3
  

       
2cos

−2sin
 = 

2

−2 3
 cot = 

1

3
  

 

K 30 L 45 M 60 N 90 

cot = 
1

3
 = cot60  60

 sinOPM

K 0 L 

1

2
  M 

3

2
  N

1

2
  

sin OPM = sin(90 − ) = cos = cos60 = 
1

2
 

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

  
cosA + sinA

cosA − sinA
 = 

3 + 1

3 − 1
, B = 60.

cosec2B + cot2 B 

A 

4 sin2 − (2 + 2 3) sin + 3 = 0 

 = 2A  = A

  1bs cª‡kœi mgvavb   

 B = 60 

 cosec2B + cot2B 

  = cosec260 + cot260 

  = (cosec60)2 + (cot60)2 

  = 




2

3

2

 + 




1

3

2

 = 
4

3
 + 

1

3
 = 

5

3
 (Ans.) 



cosA + sinA

cosA − sinA
 = 

3 + 1

3 − 1
 

 
cosA + sinA − cosA + sinA

cosA + sinA + cosA − sinA
 = 

3 + 1 − 3 + 1

3 + 1 + 3 − 1
 

 
2sinA

 2cosA
 = 

2

2 3
 

 
sin A

cos A
 = 

1

3
 

 tanA = 
1

3
 tanA = tan 30  A = 30 (Ans.) 



4sin2 − (2 + 2 3) sin + 3 = 0 

 4sin2 − 2sin − 2 3 sin + 3 = 0 

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

 (2sin − 1) (2sin − 3) = 0 

2sin − 1 = 0 

 2sin = 1 

 sin = 
1

2
 

 sin = sin 30 

  = 30 A = 30] 

  = A 

 (2sin − 3) = 0 

2sin = 3 

sin = 
3

2
 

sin = sin 60 

 = 60 

 = 2  30  

  = 2A ] 

   = 2A  = A 







A 

B C 

1 

2 (x+y) 

(x−y) 

BC

sinA

1 − cosA
 + 

1 − cosA

sinA
 = 2 cosecA.

x, y 

  2bs cª‡kœi mgvavb   

A 

B C 

1 

2 

AB = 1, AC = 2 

   ABC = 90 

   AB2 + BC2 = AC2 

 BC2 = AC2 − AB2 = 22 − 12 = 4 − 1 = 3 

   BC = 3 (Ans.) 

sinA = 
BC

AC
 

    sinA = 
3

2
 

cosA = 
AB

AC
 = 

1

2
 

  cosecA = 
AC

BC
 = 

2

3
 

sinA

1 − cosA
 + 

1 − cosA

sinA
 

  = 

3

2

1 − 
1

2

  + 

1 − 
1

2

3

2

 = 

3

2

1

2

  + 

1

2

3

2

 

  = 
3

2
  

2

1
 + 

1

2
  

2

3
 = 3 + 

1

3
 

  = 
3 + 1

3
 = 

4

3
 

2 cosecA 

  = 2  
2

3
 = 

4

3
 

  
sinA

1 − cosA
 + 

1 − cosA

sinA
 = 2 cosecA

A 

B C 

1 

2 (x+y) 

(x−y) 

BC = 3 

ABC

tan (x + y) = 
3

1
 

   tan (x + y) = tan60 

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

  ABC

tan (x − y) = 
1

3
 

 tan (x − y) = tan30 

   x − y = 30 ........................ (ii) 

x + y = 60 

   x − y = 30  

  2x = 90 

x (i)

45 + y = 60 

 y = 60 − 45 

  y = 15 

 x = 45, y = 15 (Ans.)



A 

B C 3 

1 
4 

 

2 3 

P 

Q R 2 

x + y 

x
 −

 y
 

cos

 
cosec2 − sec2

cosec2 + sec2
 = 

1

4
 cosec2 − sin.

x y

  3bs cª‡kœi mgvavb   

A 

B C 3 

1 

 

AB = 1, 

BC = 3, ACB =  

B =

  AC = AB2 + BC2 = 12 + ( 32) 

  = 1 + 3 = 4 = 2 

  cos = = 
3

2
 (Ans.) 

 cosec = 
2

1
 = 2 

  sin = 
1

2
 





 sec = = 
2

3
 

 = 
cosec2 − sec2

cosec2 + sec2
 

  = 

22 − 




2

3
 
2

 22 + 




2

3

2  

  = 

4 − 
4

3

4 + 
4

3

 = 

12 − 4

3

12 + 4

3

 = 

8

3

16

3

 = 
8

3
  

3

16
 = 

1

2
 

1

4
 cosec2 − sin 

  = 
1

4
  (2)2 − 

1

2
   

  = 
1

4
  4 − 

1

2
 = 1 − 

1

2
 = 

1

2
 

  
cosec2 − sec2

cosec2 + sec2
 = 

1

4
 cosec2 − sin

PQ = 2 3, QR = 2  PR = 4 

  PRQ = x + y 

 RPQ = x − y 

tan PRQ = 
PQ

QR
 

 tan (x + y) = 
2 3

2
 

 tan (x + y) = 3 

 tan (x + y) = tan60 

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

 tan RPQ = 
RQ

PQ
 

 tan (x − y) = 
2

2 3
 

 tan (x − y) = = 
1

3
 

 tan (x − y) = tan30 

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

 (i) (ii)

2x = 90 

 x = 
90

2
 

  x = 45 

 (i) (ii)

  2y = 30 

 y = 
30

2
 

  y = 15 

 x = 45, y = 15 (Ans.) 

 

A 

B C 



r 

 AC = 5cm, BC = 4cm r = 1cm 

cotC

1 + sinA

1 − sinA
 = 

cosA

1 − sinA

  4bs cª‡kœi mgvavb   

AC = 5cm, BC = 4cm 

 

      AC2 = AB2 + BC2 

52 = AB2 + 42 

52 − 42 = AB2 

AB = 25 − 16 

AB = 9 

 AB = 3 

 cotC = 
BC

AB
 = 

4

3
 (Ans.) 

A 

B C 



AC = 5cm 

     BC = 4cm 

     AB = 3cm

 sinA = 
BC

AC
 = 

4

5
 

cosA = 
AB

AC
 = 

3

5
 

1 + sinA

1 − sinA
 

A 

B C 



 =  

1 + 
4

5

 1 − 
4

5

 = 

9

5

1

5

 = 
9

5
  

5

1
 = 9 = 3 

 
cosA

1 − sinA
 

   = 

3

5

 1 − 
4

5

 = 

3

5

1

5

 = 
3

5
  

5

1
 = 3 

  
1 + sinA

1 − sinA
 = 

cosA

1 − sinA

AC = 5cm, BC = 4cm 

 AB = 3cm   

ABC
1

2
  

1

2
  BC  AB 

  = ( )
1

2
  4  3  cm2 = 6 cm2 





πr2 

  = 3.1416  (1)2 cm2 

  = 3.1416 cm2 

  = ABC

(6 − 3.1416) cm2 

  = 2.8584 cm2 (Ans.) 

 sec(90 − ) = 
5

3

cosec = 

cosec − cot = 
1

3

sin + cos

  5bs cª‡kœi mgvavb   

sec(90 − ) = 
5

3
 

  cosec = 
5

3
 (Ans.) 

cosec = 
5

3
 

 cot2 = cosec2 − 1 

  cot2 = ( )
5

3

2

− 1 

  cot2 = 
25

9
− 1 

  cot2 = 
25 − 9

9
= 

16

9
  cot = 

4

3
 

 cosec − cot 

  = 
5

3
 − 

4

3
 = 

5 − 4

3
 = 

1

3
  

cosec − cot = 
1

3

cosec = 
5

3
 

  
1

sin
 = 

5

3
 

   sin = 
3

5
 

 cot = 
4

3
 

  
cos

sin
 = 

4

3
 

 cos = 
4

3
  sin = 

4

3
  

3

5
 = 

4

5
 

  sin + cos = 
3

5
 + 

4

5
  [cos sin  

  = 
3 + 4

5
 = 

7

5
 

 sin + cos = 
7

5
 



30 60 

cos230 – sin230 cos60

 = 30  
2tan

1 + tan2
 = cos 

cos2 + sin2 sin

tan60

  6bs cª‡kœi mgvavb   

cos230 – sin230

  = 



3

2

2

 – ( )
1

2

2

 

  = 
3

4
 – 

1

4
 = 

3 – 1

4
 = 

2

4
  = 

1

2
  

 = cos60 = 
1

2
 

 cos230– sin230 = cos60 

= 
2tan

1 + tan2
 

  = 
2tan30

sec2
 = 

2  
1

3

(sec30)2   tan30 = 
1

3
  ] 

  = 

2

3





2

3

2
 

     sec30 = 
2

3
 ] 

  = 
2

3
    

3

4
 = 

3. 3

2 3
  = 

3

2
  

cos  cos2 + sin2  sin 

  = cos30 cos2  30 + sin2. 30 sin30  

  = cos30 cos60 + sin60  sin30 

  = 
3

2
 . 

1

2
  + 

3

2
  

1

2
  = 

3

4
  + 

3

4
  = 

2 3

4
  = 

3

2
  

  
2tan

1 + tan2
 = cos cos2 + sin2  sin 

XOZ = 30 OZ P 

PM ⊥ OX PM Q MQ = PM 

O, Q 

OPM POM + OPM + PMO = 180

OPM = 180 – 90 – 30 





  OPM = 60

 OPM OQM

PM = QM 

OM 

PMO = QMO   [ 90 

 OPM  OQM 

 QOM = OPM = 30 

 OQM = OPM =60 

 PM = QM 

 OPQ OPQ = OQP = POQ = 60 

  OPQ

OP = PQ = OQ 

 OP = 2a  PM = 
1

2
 PQ = 

1

2
  OP = 

1

2
 2a = a 

 OPM = OP 

  OP
2
 = PM

2
 + OM

2
  

4a
2
 = a

2
 + OM

2
  

 OM
2
 = 3a

2
 

  OM = 3a  

 OPM OPM = 60

OM = 3a    

PM = a OP = 2a 

 tan60 = 
OM

PM
  = 

3a

a
  = 3  



 

 = 30 4cos3 – 3cos

 

sin2 + cos2 = 1

sin30

  7bs cª‡kœi mgvavb   

 = 30

 = 4cos3 – 3cos 

  = 4(cos30)
3
 – 3cos30 

  = 4  



3

2

3

 – 3  
3

2
  

  = 4  
3 3

8
 – 

3 3

2
  = 3 3 ( )

1

2
 – 

1

2
 = 0 

 4cos3 – 3cos 0  

 =  XOA

PM ⊥ OX 

 POM 

A 

O M X 

P 



= + 

 OPM

= OP, PM = OM 

  OP
2 = PM

2 + OM
2
 

 
OP

2

OP
2 = 

PM
2

OP
2+ 

OM
2

OP
2  OP

2
 

1 = ( )
PM

OP

2

 + ( )
OM

OP

2 

 1 = (sin)2 + (cos)2 





 sin =   cos =  

 1 = sin2 + cos2 

sin2 + cos2 = 1 

XOZ = 30 OZ P PM ⊥ OX 

PM Q MQ = PM O, Q 

OPM OQM

PM = QM 

OM 

PMO QMO 

[ 90  

 OPM  OQM 

 QOM = POM = 30 

 OQM = OPM = 60 PM = QM 

 OPQ OPQ = OQP = POQ = 60 

  OPQ

OP = PQ = OQ 

 OP = 2a 

  PM = 
1

2
 PQ = 

1

2
 OP = 

1

2
 2a = a 

 OPM = OP

 OP
2 = PM

2
 + OM

2   
  

4a2 = a2 + OM2  

 OM2 = 3a2  

  OM = 3a 

 OPM POM = 30 

PM = a   

OM = 3 a OP = 2a 

  sin30
PM

OP
 = 

a

2a
 = 

1

2
 (Ans.) 





 cosec = 2cot

 [0 <  < 90]

cos = 

1−tan2


2

 1+ tan2


2

cos3A = 4cos3A − 3cosA A = 


2

  8bs cª‡kœi mgvavb   

cosec = 2cot 

  
1

sin
 = 2

cos

sin
 

  , 1 = 2cos 

  cos = 
1

2
 cos = cos60    = 60 

 = 60 

 cos = cos60 = 
1

2
 

1−tan2


2

 1+ tan2


2

 

  = 

1 − tan2 
60

2
 

1 + tan2 
60

2
 

   

  = 
1− tan2 30

1 + tan230
 

  = 

1 − 




1

3

2

1 + 




1

3

2 = 

1− 
1

3

1+ 
1

3

 = 

3 −1

3

3 +1

3

 = 

2

3

4

3

  = 
2

3
  

3

4
 = 

1

2
 

  cos = 

1− tan2


2

 1+ tan2


2

  [

A = 


2
 

  = 
60

2
 

  = 30 

 cos3A = cos(3  30) 

  = cos90 

  = 0 

 4cos3A −3cosA 

  = 4cos330 − 3cos30  

  = 4



3

2

3

− 3



3

2
 

  = 4  
3 3

8
− 

3 3

2
 = 

3 3

2
 − 

3 3

2
 = 0 

  cos3A = 4cos3A −3cosA (

 2cos (A + B) = 1 = 2sin(A − B)

A + B A − B

A B   

 sin2A = 
2tanA

1 + tan2A

3cot2(B + 45) − 
1

4
 cosec2(B + 

15) + 5sin2(B + 30) − 4cos2(B + 45)

  9bs cª‡kœi mgvavb   

2cos(A + B) = 1 = 2sin(A − B)  

   2cos(A + B) = 1 

  cos(A + B) = 
1

2
 

   cos(A + B) = cos60 

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

 2sin(A − B) = 1 

  sin(A − B) = 
1

2
 

  sin(A − B) = sin30 

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

(i) (ii) 

2A = 90 

 A = 
90

2
  A = 45 

 i) ii)

2B = 30 

 B = 
30

2
  B = 15 

  A = 45 B = 15 (Ans.) 

 sin2A = 
2tanA

1 + tan2A
A = 45

sin2A = sin2  45 = sin90 = 1 

 
2tanA

1 + tan2A
 = 

2tan45

1 + tan245
 

  = 
2.1

1 + (1)2 = 
2

1 + 1
 = 

2

2
 = 1 

  sin2A = 
2tanA

1 + tan2A

B = 15

3cot2(15 + 45) − 
1

4
cosec2(15 + 15)  

+ 5sin2(15 + 30) − 4cos2(15 + 45) 

 = 3cot260 − 
1

4
 cosec230 + 5sin245 − 4cos260 

 = 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 = 

5

2
 − 1 

 = 
5 − 2

2
   = 

3

2
 (Ans)  


cosA − sinA

cosA + sinA
 = 

3 − 1

3 + 1





A

cos2−sin2 = 2−5cos

 = 2A 

tan = 
2tanA

1 − tan2A

  10bs cª‡kœi mgvavb   

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

cotA = 3 

 cotA = cot30  

  A = 30

cos2 − sin2 = 2 − 5cos 

 cos2 − (1 − cos2) + 5cos − 2 = 0 

 2cos2 + 5cos − 3 = 0 

 2cos2 + 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  − 3 cos = 
1

2
 

 −1  cos  1  cos = cos60 

    = 60 

 A = 30 

   = 60 = 2  30 = 2A   

tan  

  = 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 

  tan = 
2tanA

1 − tan2A
 





1 



2 

tan 

sin ( + ) = sin  cos  + cos  sin 

3 cos  + sin  = 2 

 

  11bs cª‡kœi mgvavb   

BC = 1, AC = 2

 AB = AC2 − BC2  

  = 22 − 12 = 4 − 1 = 3 

     tan  = 
BC

AB
 = 

1

3
 



1 



2 

A B 

C

tan  = 
1

3
 

 tan  = tan 30   = 30 

 sin  = 
3

2
 = sin 60   = 60 

 sin ( + ) 

   = sin (30 + 60) = sin 90 = 1 

  sin  cos  + cos  sin  

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

   = 
1

2
 

1

2
 + 

3

2
 

3

2
 

   = 
1

4
 + 

( )3
2

4
 = 

1

4
 + 

3

4
 = 

1 + 3

4
 = 

4

4
 = 1 

sin( + ) = sin  cos + cos  sin

3 cos  + sin2  = 2 

 3 cos  = 2 − sin  

 ( 3 cos )2 = (2 − sin )2 

 3 cos2  = 4 − 4 sin  + sin2  

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

 3 − 3sin2  − sin2  + 4 sin  − 4 = 0 

 − 4sin2  + 4 sin  − 1 = 0  

 4 sin2  − 4 sin  + 1 = 0 

 (2 sin )2 − 22sin  1 + 12 = 0 

 (2 sin  − 1)2 = 0 

 2 sin  − 1 = 0 

 2 sin  = 1 

 sin  = 
1

2
 

 sin  = sin 30 

  30  = [ = 30]  

 cos2 − sin2 = 2 − 5 cos 

 = 30

 

 = x tan x

  12bs cª‡kœi mgvavb   
 = 30 cos2 30 − sin2 30 





  = 



3

2

2

 − ( )
1

2

2

 = 
3

4
 − 

1

4
 = 

2

4
 = 

1

2
 

cos2 − sin2 = 2 − 5 cos  

 cos2  − (1 − cos2 ) = 2 − 5 cos  

 cos2  − 1 + cos2  = 2 − 5 cos  

 2 cos2  + 5 cos  − 1 − 2 = 0 

 2 cos2  + 5 cos  − 3 = 0 

 2 cos2  + 6 cos  − cos  − 3 = 0 

 2 cos  (cos  + 3) − 1(cos  + 3) = 0 

 (cos  + 3) (2 cos  − 1) = 0 

 cos  + 3 = 0 2 cos  − 1 = 0

cos = −3 2 cos  − 1 = 0 

  cos  = 
1

2
 

 1  cos  1 cos  = cos 60 

    = 60 

   = 60 

 = x 

   = 60 

  tan x = tan 60 

p 

2a 

O x 
N a Q 

60 60 

a 3 

 

 XOP = 60 OX PN OX

Q ON NQ PQ

OPN PQN

PON PQN 60; OPQ

OP OQ

ON = a OP = OQ = 2ON = 2a PN = 

OP2 − ON2 = 4a2 − a2 = a 3 

 tan 60 = 
PN

ON
 = 

a 3

a
 = 3 

 3 

 6 cos (A −B) = 3  = 2sin(A + B) A. B 

A − B

A B 

 = 
1

2
 (A + B) cos3 = 4cos3 

− 3cos

  13bs cª‡kœi mgvavb   

6 cos (A −B) = 3  

  cos (A − B) = 
3

6
  = 

3

3. 2
  

  cos (A − B) = 
1

2
 

  cos (A − B) = cos45 A − B = 45  (Ans.) 

2 sin (A + B) = 3  

  sin (A + B) = 
3

 2
  

  sin (A + B) = sing 60 

  A + B = 60..................... (i) 

 A − B = 45 ................. (ii) 

 (i)  (ii)

A + B + A − B = 60 + 45  

 2A = 1050 A = 
1050

2
  

 A = 52
1

2
  

 (i) (ii)

A + B − A + B = 60 − 45 

 2B = 15 

 B = 
15

2
 B = 7

1

2
  

  A = 52
1

2
  B = 7

1

2
  (Ans.) 

A = 52
1

2
 B = 7

1

2
  

  = 
1

2
  (A + B) 

  = 
1

2
 (52

1

2
  7

1

2
 ) 

  = 
1

2
 



150

 2
 + 

15

2
  

  = 
1

2
 



105 + 15

2
  

  = 
1

2
  

120

2
 = 

1

2
  60 = 30 

 cos3 = cos (3  30) = cos 90 = 0 

 4cos3 − 3cos 30 

  = 4cos3(30) − 3cos30 

  = 4



3

2

3

 − 3  
3

2
  

  = 4  
3 3

8
 − 

3 3

2
 = 

3 3

2
 − 

3 3

2
  

  cos3 = 4cos3 − 3cos 

 sin
1 − x

1 + x
 

cos

sec + tan

sec −tan

1 + 1 −x2

 x

2tan2

1 + tan2
  

1 − tan2

1 + tan2
 

  14bs cª‡kœi mgvavb   

sin = 
1 − x

1 + x
  





  sin2 = 
1 − x

 1 + x
  

  1−cos2 = 
1 −x

 1 + x
  

  cos2 = 1 − 
1 − x

 1 + x
  

  cos2 = 
1 + x − 1 + x

 1 + x
  

  cos2 = 
2x

1 + x
  cos =  

2x

 1 + x
  (Ans.) 

sin = 
1 − x

1 + x
  

 cos = 
2x

 1 + x
  [

 sec = 
1

cos
 = 

2x

 1 + x
  

 tan = 
sin

cos
  

  = 

1 − x

1 + x
 

2x

 1 + x
 

 = 

1 − x

1 + x
 

2x

 1 + x
 

  

  = 
1 −x

1 + x
   

1 + x

 2x
  = 

1 − x

 2x
  

 
sec + tan

 sec − tan

1 + x

2x
  + 

1 − x

 2x
  

 
1 + x

2x
  − 

1 − x

 2x
 

1 +x + 1 −x

2x
 

1 +x − 1 −x

2x
 

1 + x + 1 −x

 1 + x − 1 −x

( )1 + x + 1 − x 2

( )1 + x − 1 −x  ( )1 + x + 1 −x

1 + x + 1 − x + 2 (1 + x) (1 −x)

 1 + x − 1 + x

2(1 + 1 −x2)

 2x

1 + 1 − x2

x


sec + tan

 sec − tan

1 + 1 − x2

x

tan = 
1 −x

2x
  

  
2tam2

1 + tan2
  =  

2. 



1 −x

2x

2

 

 1 + 



1 −x

2x

2

  

 

  = 

2 
1 −x

2x
 

 1 + 
1 − x

 2x
 

 = 
(2(1 −x),2x)

 
2x + 1 − x

 2x

  = 2. 



1 −x

 1 + x
  

 
1 −tan2

1 + tan2

1−



1 −x

2x

2

 

 1 + 



1 −x

2x

2

  

 

  = 

1 − 
1 − x

2

 1 + 
1 − x

 2x

  = 

2x −1 + x

2x

 
2x + 1 − x

 2x

  = 
3x − 1

 x + 1
  

  
2tan2

1 + tan2
  + 

1 − tan2

 1 + tan2
  = 

2 −2x + 3x −1

 1 + x
 = 

1 + x

 1 + x
  = 1 (Ans.) 

 

a + b 

a − b 

P 

Q R 
3  

1 

PR

tan P tan R tanP − 

tanR = 

a b

  15bs cª‡kœi mgvavb   

PR = PQ2 + QR2  

  = 12 + (3)2  

  = 1 + 3  

  = 4  

 = 2 (Ans.)

a + b 

a − b 

P 

Q R 3  

1 

 tan P = 
QR

PQ
  = 

3

1
  

  tanP = 3 (Ans.) 

 tanR = 
PQ

QR
  =

1

 3
  (Ans.) 

  tanP − tanR = 3 − 
1

 3
  = 

3 −1

 3
 = 

2

3
 = 

2 3

3
 (Ans.) 

tanP = 3  

  tan (a + b) = tan60 

a + b = 60 ..................... (i) 

 tanR = 
1

3
  

   tanR = tan30 

  tan(a −b) tan30 

   (a − b) = 30................................. (ii) 

 (i) (ii)

a + b = 60 

  a − b = 30 

  2a    = 90 

 a = 45  





 a (i)

45 + b = 60 

  b = 60 − 45  b = 15  

 a = 45  b = 15 (Ans.) 

m„Rbkxj cÖkœe¨vsK DËimn 
 

 2cos2 = 3(1 − sin) 

sin



 =  + 30

1 − sin

1 + sin
 (sec + tan) = 1

2sin2 − 3sin + 1 = 0; 30 

 2 cos(A − B) = 1, 2sin (A + B) = 3 A, B

A − B

A  B

A  B

cotA + tanB

cotB + tanA
 = cotAtanB

45  52 
1

2


; 7 

1

2


 

 3 sin(A + B) = 3 2 3 sec(A − B) = 4 

(A + B) (A − B) 

A, B

2sinA cosB = sin(A + B) + sin(A − B)  

tanA + cotB

tanAcotB
 − 

tanA − cotB

cotAtanB

90, 30; 60, 30; 
2

3



C 

2 

1 

A B 
 



AB

(tantan + sincos)

 

3tan2( − 15) + 
1

4
sec ( + 15) = 

3

2


1
3

2
 45, 45 

 cos(A + B) = x, sin(A − B) = y

x = 
3

2
y = 

1

2
 A + B  A − B 

A  B sin3A = cosB 

3x = 0 2y = 2  A B

A + B = 30, A − B = 30 A = 675, B = 225 

 (i) 3 tan(A − B) = 1 

  (ii) 3 tan(A + B) = 3 

A = 75 B = 15 tan(A − B)

(i) (ii) A  B

A B (i)  (ii) 

3; A = 45, B = 15 

 ACB 

AB

BC
, 

AB

AC
, 
AC

BC
, 

BC

AC
 

A 

B 
C 



AB = 1 BC = 3 AC 

( )
AB

BC
 + 

AC

BC

2

 = 
1 + sin

1 − sin
  

AB

AC
 + 

BC

AC
 = 2 0    90

2 30 45 

 sin = 
1 − x

1 + x

cos

1 − tan2A

1 + tan2 A
 

sec + tan

sec − tan
 = 

1 + 1 − x2

x
 

2x

1 + x
;

3x − 1

x + 1
 . 

  3  tan (A−B) = 1, 3 tan(A + B) = 3 cosec.cot = 

2 3  

A + B 

A B A B

 cosec2 − cot2 = 1

 A + B = 60; A = 45, B = 15  

 cot (A + B) = 1 cot (A − B) = 3  

(A + B) (A − B) 

A  B  cos2cos + sin2.sin = cos 

sin2c + 3 cos 4c = 0 c = A − 7
1

2
 





3tan2 − 5secD + 1 = 0 3A + 2B + D 

D 

A + B = 45, A − B = 30  187
1

2
 

 ABC C tan B = 3. 

AB 

cot A + tan B

cot B + tan A
 = cot A. 

tan B.

B = p + q A = p − q p q 

  26bs cª‡kœi mgvavb   

  ABC C = 

tanB = 3 

  AB2 = AC2 + 3C2 

 AB2 = ( 3)2 + (1)2 

  AB = 3 + 1 

 A 

B C 
1 

3  

  AB = 4 

  AB = 2 (Ans.)

 tanB = 3 

   tanB = tan 60  B = 60 

 A + B + C = 180 

   A = 180 − B − C 

   A = 180 − 60 − 90 

  A = 30 

 tanA = tan 30 = 
1

3
 

  cotA = cot 30 = 3 

  tanB = tan 60 = 3 

  cotB = cot 60 = 
1

3
 

 = 
cotA + tanB

cotB + tanA
 

  = 
3 + 3

1

3
 + 

1

3

 = 
2 3

2

3

 = 2 3  
3

2
 = 3 

 = cotA tanB = 3. 3 = 3 



 B = 60  A = 30

   p + q = 60 ................ (i) 

      p − q = 30 ............... (ii) 

 (i) + (ii)

2p = 90 

   p = 45 

(i) − (ii)

2q = 30 

   q = 15 

  p  q 45  15 (Ans.) 

 ABC cotA = 
b

a

asinA − bcosA

asinA + bcosA

a = 1 b = 3 A C

1

sinA
 + 

1

sinC
 = 

2

3
 (3 + 3)

  27bs cª‡kœi mgvavb   

ABC cotA = 
AB

BC
 = 

b

a
 

  AB = b, BC = a 
A 

b 

a 
B C 

 

 AC = AB2 + BC2 = b2 + a2  

a2 + b2  

ABC

sinA =  = 
a

a2 + b2

cosA =  = 
a

a2 + b2

asinA − bcosA

asinA + bcosA
 = 

a.
a

a2 + b2
 − b.

b

a2 + b2

a.
a

a2 + b2
 + b.

b

a2 + b2

 

 = 

a2

a2 + b2
 − 

b2

a2 + b2

 
a2

a2 + b2
 + 

b2

a2 + b2

 = 
a2 − b2

a2 + b2
  

a2 + b2

a2 + b2   = 
a2 − b2

a2 + b2  

 
asinA − bcosA

asinA + bcosA
 = 

a2 − b2

a2 + b2

a = 1  b = 3

sinA = 
a

a2 + b2
 

         = 
1

12 + ( 3)2
 = 

1

1 + 3
 = 

1

4
 = 

1

2
 

 sinA = sin30 

  A = 30 

 sinC = 
AB

AC

b

a2 + b2
 

  = 
3

12 + ( )3 2

3

1 + 3
 = 

3

4
 = 

3

2
 

  sinC = 
3

2
 

 sinC = sin60  C = 60 





 
1

sinA
 + 

1

sinC
 = 

1

1

2

 + 
1

3

2

 

  = 2 + 
2

3
 = 

2 3 + 2

3
 

  = 
2( 3 + 1)

3
 = 

2( 3 + 1)

3
  

3

3
 

  = 
2

3
(3 + 3)



C 

1 

1 B 
A 

x + y 

x − y 

 

AC

secA + tanC

secC − tanA

x y

  28bs cª‡kœi mgvavb   

ABC

AC2 = AB2 + BC2 = 12 + 12 = 1 + 1 = 2 

  AC = 2 (Ans) 

'A' 2 1

1

'C' 2 1

1

secA =  = 
2

1
 = 2 

 tanC =  = 
1

1
 = 1 

 secC =  = 
2

1
 = 2 

 tanA =  = 
1

1
 = 1 

 
secA + tanC

secC − tanA
 

 = 
2 + 1

2 − 1
 = 

( 2 + 1)( 2 + 1)

( 2 − 1)( 2 + 1)
 = 

( 2 + 1)2

( 2)2 − 12
 = 

( 2 + 1)2

2 − 1
 

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

 
secA + tanC

secC − tanA
 = 3 + 2 2 

tanA = 1 

  tanA = tan45 

    A = 45 

 tanC = 1 

 tanC = tan45  C = 45  

 ABC

x + y = 45 

  x − y = 45 
  ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

   2x = 90 

  x = 
90

2
 = 45 

 y = 45 − x 

  = 45 − 45 = 0 

 x = 45 y = 0 (Ans) 

 2cos sin = sin2 + cos2 0    90 

tan + cot = 

tan + cot = 2

 x = 15

cot( + x) cosec2( − x) = 

2cosec( + x)

  29bs cª‡kœi mgvavb   

2cossin = sin2 + cos2 

  
2cos sin

cos sin
 = 

sin2

sincos
 + 

cos2

sincos
 

  2 = 
sin

cos
 + 

cos

sin

2 = tan + cot 

    tan + cot = 2 (Ans.) 

 tan + cot = 2 

  tan + 
1

tan
 = 2 

  
tan2 + 1

tan
 = 2 

  tan2 + 1 = 2tan 

  tan2 − 2tan + 1 = 0 

  (tan − 1)2 = 0 

  tan = 1 

  tan = tan45   = 45 

  = 45 

 = 45 

 x = 15 

 cot( + x) cosec2( − x) 

 = cot(45 + 15){cosec(45 − 15)}2 

 = cot60(cosec30)2 

 = 
1

3
(2)2 = 

4

3
 (i) 

 2cosec( + x) 

  = 2cosec(45 + 15) 

  = 2cosec60 

  = 2
2

3
 = 

4

3
 (ii) 

 (i) (ii)

cot( + x) cosec2( − x) = 2cosec( + x)







A 

3 

1 
B C 

 

 



tan2 − (1 + 3) tan + 3 = p p

tan2 − (1 + 3) tan + 3 = p

  30bs cª‡kœi mgvavb   

ABC B = 90 

 ABC BC = 1 ACB =  

A 

3 

1 
B C  

 

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

 
AB

AC
 = 

3

2
 

  sin = 
3

2
 

 
BC

AC
= 

1

2
 

  cos = 
1

2
 

tan = 
sin

cos
 = 

3

2

1

2

 = 3 

 tan2 − (1 + 3) tan + 3 = p 

 (tan)2 − (1 + 3) tan + 3 = p 

 ( 3)2 − (1 + 3) 3 + 3 = p 

 3 − 3 − 3 + 3 = p 

  p = 0 

  p 0 (Ans.) 

tan2 − (1 + 3) tan + 3 = p 

 tan2 − (1 + 3) tan + 3 = 0 p = 0] 

 tan2 − tan − 3 tan + 3 = 0 

 tan(tan − 1) − 3 (tan − 1) = 0 

 (tan − 1) (tan − 3) = 0 

 tan − 1 = 0 tan − 3 = 0 

 tan = 1 tan = 3 

 tan = tan45 tan = tan60 

   = 45   = 60 

  45 60 



A 

4 
C B 

3 

 

AB

cosecA + tanB

cosecA − tanB
 

tanB = sin2 
2tan

1 + tan2

  31bs cª‡kœi mgvavb   

ABC C = 

 AB2 = AC2 + BC2 

 AB = 32 + 42 = 9 + 16  = 25 = 5 

  AB = 5  

'A' 3 4

5

'B' 4

3 5

tanB = 

tanB = 
3

4
 

 cosecA = 
5

4
 

  cosecA + tanB 

 = 
5

4
 + 

3

4
 = 

8

4
 = 2 

 cosecA − tanB 

 = 
5

4
 − 

3

4
 = 

5 − 3

4
 = 

2

4
 = 

1

2
 

 
cosecA + tanB

cosecA − tanB
 = 

2

1

2

 = 2  
2

1
 = 4 

tanB = 
3

4
 

 tanB = sin2 

 
3

4
 = sin2 

 
3

2
 = sin   

sin = sin60 

   = 60 

 
2tan

1 + tan2
 = 

2tan60

1 + tan260
 

 = 
2. 3

1 + ( 3)2
 = 

2 3

1 + 3
  

 = 
2 3

4
 = 

3

2
 (Ans.) 





 AB = a, AC = a2 + b2 , c = 

A 

C B 
 

 tan

tan 
asin − bcos

 asin + bcos
 

tanA + sinA = m, tan A  sinA = n 

m2 − n2 = 4 mn 

  32bs cª‡kœi mgvavb   

ABC- B = 90 

 AC2 = AB2 + BC2  

BC2 = AC2 − AB2  

 BC = AC2 − AB2  

  = (a2 + b2)2 − a2 

  = a2 + b2 − a2  

  = b2 = b 

A 

B C 

a 

b 

 

a2 + b2  

  tan = 
AB

BC
  =  

a

b
  (Ans.) 

tan = 
a

b
 

  
sin

cos
 = 

a

b
  

  
asin 

bcos
 = 

a2

b2    [
a

b

asin + bcos

asin −bcos
 = 

a2 + b2

 a2 − b2


asin − bcos

asin + bcos
 = 

a2 − b2

 a2 + b2 (Ans.) 

a b  

m  n

 ABC C = 90, AB = 2 BC = 

1

 AC tanA 

cosec2A  − sec2A

 cosec2A + sec2A
 

secA + 1

 secA −1
 cotA + cosecA

 

  33bs cª‡kœi mgvavb   

AB = 2

BC = 1

 AC = AB2 − BC2  

  = 22− 12  

  = 3 

  tanA = 
BC

AC
  = 

1

3
  (Ans.) 

 

A 

C C 

2

1

ABC

cosecA = 
AB

BC
  =  

2

1
 = 2 

 secA = 
AB

AC
 = 

2

3
  

  
cosec2A − sec2A

 cosec2 A + sec2A
 = 

(2)2 − 




2

 3

2

 (2)2 + 




2

 3
 
2
  

   = 

4 − 
4

3

 4 + 
4

3

  

   = 

12 − 4

3

 
12 + 4

 3

 = 
8

3
  

3

16
  = 

1

2
 (Ans.) 

cotA = 
1

tanA
  = 

1

 
1

3

 = 3  

 
secA + 1

secA −1
 = 

2

3
 + 1

2

 3 −1

  

  = 

2 + 3

 3
 

 
2 − 3

 3
 

 = 
2 + 3

3 − 3
  

  = 
2 +( 3)2

 (2)2 − ( 3) 2
  

  = 2 + 3  

 cotA + cosec A 

  = 3 + 2 

  = 2 + 3  

  
secA + 1

 secA −1
 = cotA + cosecA 


