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Chapter : Elimination of Angle  θ  by Using
Trignometric Identifies

TEACHING TASK
1. Given sin cos p    and tan θ + co tθ = q let 0θ = 4 5

sin450+cos450 = P and tan450+cot450=q

1 1 2
2

2 2 2
P    

q = 1 + 1 = 2

Now q(p2-1) = (2)   2

2 1 =2(2-1) = 2

Ans : B

2. Given 045 
cos sina x y   sin cosb x y  

0 0cos 45 sin 45a x y  0 0sin 45 cos 45b x y 

1 1

2 2
a x y

       
   

1 1

2 2
b x y

       
   

2

x y
a




2

x y
b




Now 
2

2
2 2 2

x y x y y
a b y

 
    

Ans: B

3. Given 
1

sin
4

a
a

  

1
2sec 2

2
a

a
  

  1
(secθ tan θ) secθ tan θ 2

2
a

a
     

sec tan 2a   
Ans: B

4. Given 3 2m = acos θ+3a cosθ.sin θ

Let 0θ 0
3 0 0 2 0cos 0 3 cos 0 .sin 0m a a  

m a 
Given 3 2sin 3 sin .cosn a a   

00Let 



2

3 0 0 2 0sin 0 3 sin 0 .cos 0n a a  

0n 

Now    
2 2

3 3m n m n  

   
2 2

3 30 0a a   

2

32a
Ans: D

5. Given 3 2cos .sinx a   3 2y = a sin θ.cos θ

2 2 6 4cos .sinx a   2 2 6 4y = a sin θ.cos θ

Now 2 2 2 6 4 2 6 4cos .sin sin .cosx y a a     

= 2 4 4 2 2cos .sin (cos .sin )a    

= 2 4 4cos .sina  
Now 3 2 3 2cos .sin sin .cosxy a a  

= 2 5 5cos .sina  
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2 2 24 cos .sinx y a   

Also  
21
55 .cos .sinxy a  

 
 

1 1
2 2 14 2

10
1 2

5 5

cos .sin

cos .sin

x y a
a

xy a

 

 


   , which is independent of θ

1 1
,

4 5
P q  

4 5P q 
Ans: A

6. Given cot tanx    , sec cosy   

Let 045 
0 0cot 45 tan 45x   0 0sec 45 cos 45y  

x = 1+1
1

2
2

y  

x = 2
1

2
y 

Now    
2 2

2 23 3x y xy



3

2 2
3 31 1

4. 2.
22

         

 
2

32 2 1 

2
3 3
22 1

 
  
 

= 2-1
= 1

Ans: C

7. Given  cos cotx a ec  
(1 cos )

sin

b
y







Let 045 

 0 0cos 45 cot 45x a ec  
0

0

(1 cos 45 )

sin 45

b
y




 2 1x a  

1
1

2
1

2

b
y

  
 

 2 1y b 

Now    2 1 . 2 1xy a b  

 2 1xy ab  

xy ab 
Ans: D
8. Given sec tan 0a b c    ........... (1)

sec tan 0p q r    ........... (2)

(1) x q sec tan 0aq bq cq    

(2) x b sec tan 0bp bq br    
_______________________

   sec 0aq bq cq br    

sec
br cq

aq bp
 

 


Similarly tan
pc ar

aq bp
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Now, 2 2sec tan 1  
2 2

1
br qc pc ar

aq bp aq bp

    
         

     2 2 2
br qc pc ar aq bp     

Ans: C

9. Given sec .cosx a   sec .siny b   tanz c 

sec .cos
x

a
   sec .sin

y

b
   tan

z

c
 

2 2 2
2 2 2 2 2

2 2 2
sec .cos sec .sin tan

x y z

a b c
        

 2 2 2 2sec (cos sin ) tan     

  2 2sec tan  
  =   1

Ans: 1

10. Given secx a  ; tany b 

sec
x

a
  ; tan

y

b


2 2
2 2

2 2
sec , tan

x y

a b
   

2 2
2 2

2 2
sec tan

x y

a b
    

2 2

2 2
1

x y

a b
  

Ans : B
11. Given SinA+cosA = p, sin3A+cos3A = q

Let A = 00

  sin00+cos00 = p, sin300+cos300 = q
  p = 1, q = 1

Now p3-3p+2q = (1)3-3(1)+2(1)
  = 1-3+2
  = 0

Ans: C

12. Given secθ+tanθ x ............  (1)

1
secθ-tanθ

x
  ............  (2)

(1)+(2)
1

2secθ x
x
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1 1
secθ

2
x

x
    
 

(1)-(2)
1

2 tan θ x
x

  

1 1
tan θ

2
x

x
    
 

13. Given    cos θ sin θ secθ cosθ tan θ cot θec   

Let 0θ = 45

   0 0 0 0 0 0cos 45 sin 45 sec 45 cos 45 tan 45 cot 45ec   

 1 1
2 2 1 1

2 2

       
  

 1 1
2 1

2 2

     
  

14.   1+tanθ+secθ 1+cotθ-cosecθ

Let 0θ = 45

=   0 0 0 01+tan45 +sec45 1+cot45 -cosec45

  1 1 2 1 1 2    

  2 2 2 2  

= (4-2) = 2
15. Statement - I

Given sin θ cosθ x  6 6 6 0 6 0sin θ cos θ sin 0 cos 0  

Let 0θ = 0 = 1

0 0sin 0 cos0 x  
 22 4 3 1 14 3( 1)

4 4

x   


1x  = 1

  Statement - I is correct

Statement - II 6 6 2 2sin θ cos θ 1 3sin θ.cos θ  

Let 0θ = 0
6 0 6 0sin 0 cos 0 1 

2 0 2 01 3sin 0 .cos 0  = 1
  Statement - II  is correct

16. Statement - I

Given a secθ b tan θx  
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2 2 2 2 2a sec θ b tan θ+2absecθ tan θx  
Again  y = a tan θ bsecθ

2 2 2 2 2y  = a tan θ b sec θ+2ab tan θsecθ 

Now 2 2 2 2 2 2 2 2(sec θ-tan θ) (sec θ tan θ)x y a b   
2 2 2 2x y a b   

Statement-I is correct
Statement-II

Given secθ + tanθ = a


1

secθ-tanθ =
a

1
tanθ secθ =

a


 

Statement - II is correct

17. Given cos θ sin θec  secθ -cosθm 

Let 0θ = 45
Statement - I

0 0cos 45 sin 45ec  0 0sec45 cos45m  

1
2

2
   1

2
2

m 

1

2
  1

2
m 

Now  2 2 2 2 3m m  

= 

2 2 2 2
1 1 1 1

3
2 2 2 2

                          

  = 
1 1 1 1

3
2 2 2 2

       
   

=  1
4 1

4


  Statement - I is true
Statement - II

cosθ cosθ 1 sin θ
x

1 sin θ 1 sin θ 1 sin θ




  

= 
 

2

cosθ 1 sin θ

1 sin θ




= 
 

2

cosθ 1 sin θ

cos θ
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= 
1 sin θ

cosθ



sin θ cosθ

1 sin θ 1 cosθ


 
0 1

1 0 1 1


 

Let 0θ 0
0 0

0 0

sin 0 cos0

1 sin 0 1 cos0


 
1

0
2

  (False)

  Statement - II  False
Given cosA+cos2A = 1

2cos 1 cosA A  
2cos sinA A 

18. sin2A+sin4A
 2cos cos 1A A  

19. Now, sin4A-2sin2A-sin8A
= cos2A-2cosA-cos4A
= cos2A-cos4A-2cosA
= cos2A(1-cos2A)-2cosA
= cos2A(cosA)-2cosA
= cosA(cos2A-2)
= cosA(1-cosA-2)
= cosA(-1-cosA) = -cosA-cos2A=-1

20. Now, cos6A+4cos3A
= cos3A(cos3A+4)
= cos2A.cosA(cos2A.cosA+4)
= (1-cosA)cosA[(1-cosA)cosA+4]
= (cosA-cos2A)(cosA-cos2A+4)
= (cosA-1+cosA)(cosA-1+cosA+4)
= (2cosA-1)(2cosA+3)
= 4cos2A+4cosA-3
= 4(1-cosA)+4cosA-3
= 4-4cosA+4cosA-3=1

21. Given 
1

2secθ x
x

  ,
1

2 tan θ x
x

 

2
2 1

4sec θ x
x

    
 

2
2 1

4 tan θ x
x

    
 

 
2 2

2 2 1 1
4 sec θ tan θ x x

x x
           
   

2 2
1 1

4x x
x x

          
   

22. a) Given cot θ tan θm   secθ cosθn  
0θ 45
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0 0cot 45 tan 45m   0 0sec 45 cos 45n  

m  = 1 +1
1

2
2

n  

m  = 2
1

2
n 

Now     
2 2

2 23 3m n mn

= 

2 2
3 31 1

4. 2.
22

         

=    
2 2
3 32. 2 1

= 

2
3 3
22 1

 
 

 
= 2-1
= 1
b) Given cos θ sin θm ec  n = secθ cosθ

Let 0θ 45 Let 0θ 45

1
2

2
m  

1
2

2
n  

1

2
m 

1

2
n 

Now     
2 2

2 23 3m n mn

= 

2 2

3 31 1 1 1
. .

2 22 2

      
   

3
2

3
2

2
21 3
31

2
2

           

1 1
1

4 2
  

c) Given 2 2cos sina x y  

Now       2 2 2sin .cosx y a x y     

=      22 2 2 2 2 2cos sin cos sin sin .cosx x y y x y x y          
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=     22 2 2 2 2 2(1 cos ) sin (1 sin ) cos sin .cosx y y x x y          

=     22 2 2 2 2 2sin sin cos cos sin .cosx y y x x y        

=    22 2 2 2( )sin cos sin .cosx y y x x y      

=  22 2 2 2 2( ) sin .cos sin .cosx y x y      

= 0

d) Given cos .cos , cos , cos cos sinx r y r      

sin sin .cosr and z r    
045Let     

1 1 1

2 2 2
x r

        
   

2 2

r
x   similarly , ,

22 2 2

r r r
y z  

Now
2 2 2 2

2 2 2 2

8 8 2 4

r r r r
x y z       

   = 
2 2 2 24 2

8

r r r r  

   = 
28

8

r

   = 2r
Ans : a-r, b-r, c-q, d-s

LEARNERS TASK
1. secx m  , tany n 

sec
x

m
  , tan

y

n


2 2
2 2

2 2
sec tan

x y

m n
    

2 2

2 2
1

x y

m n
  

2. Given cosec cotx    , cosec coty   

   cos cot cos cotxy ec ec      

2 2cosec cotxy   

1xy 
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3. Given cos cota x ec and b y  

cos
a

ec
x

  , cot
b

y


Now, 
2 2cos cot

a b
ec

x y
 

 

   

1
a b

x y

 

  

4. Given  2
sec tanx a   

 2
sec tany b   

   2 2
sec tan sec tanxy a b     

 22 2sec tanxy ab   

2 2 2 2xy ab x y a b  

5. Given  cosec cotx a   

 cosec coty b   

  2 2cosec cotxy ab   

 xy ab

6. Given cot cosx    , cot cosy   

2cotx y   , 2cosx y  

    4cot .cosx y x y    

 22 2 2 216cot .cosx y   

 
2

2
2

cos
16 1 sin

sin

 


 

2
2

2

cos
16 cos

sin

 


 
  

 

 2 216 cot cos  

  16 cot cos cot cos     

16xy

7. sinx a   and tany b 

cos
a

ec
x

  , cot
b

y
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2 2
2 2

2 2
cos cot

a b
ec

x y
    

   = 1

8. Given 2cosx ec ,     2coty 

 cos
2

x
ec ,  cot

2

y 


2 2

2 2cos cot 1
4 4

x y
ec     

 2 2 4x y 

9.    2 2
sin cos sin cos     

=  2 22 sin cos 

= 2(1)
= 2

10. Given x at ,
a

y
t



  a
xy at

t
    
 

2xy a 
JEE MAIN LEVEL QUESTIONS

1. tanx a  , secy b 

tan
x

a
  , sec

y

b


2 2
2 2

2 2
sec tan

y x

b a
    

2 2

2 2
1

y x

b a
  

2 2

2 2
1

x y

a b
   

2. (cos cot ), (cot cos )x p ec y q ec      

  cos cot cos cotxy pq ec ec      

 2 2cos cotxy pq ec    

xy pq 

x q

p y


  

3. cos sinp    , sin cosq   
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   2 22 2 cos sin sin cosp q        

 2 22 cos sin  

= 2
2 22p q 

4. cos sinx p q   , sin cosy p q  
2 2 2 2 2 2 2 2 2 2cos sin 2 cos sin sin cos 2 sin cosx y p q pq p q pq             

2 2 2 2x y p q   
2 2 2 2x p q y   

5. 2 2 2cosx a  ; 2 2 2siny b 


2

2
2

cos
x

a
 , 

2
2

2
sin

y

b


2 2

2 2
1

x y

a b
 

6. 2 2 2 2 2 2 2 2 2 2 2cos .cos cos .sin sinx y z r r r        

    = 2 2 2 2 2 2cos (cos sin ) sinr r    

    = 2 2 2 2cos sinr r 

    = 2 2 2(cos sin )r  

    = 2r

7. 4sinx a  , 4cosy b 

4sin
x

a
 ,

4cos
y

b


2 2sin cos 1
x y

a b
     

8. sec tana x y   , tan secb x y  
2 2 2 2 2sec tan 2 sec .tana x y xy     
2 2 2 2 2tan sec 2 tan .secb x y xy     
2 2 2 2 2 2 2 2(sec tan ) (sec tan )a b x y       

2 2 2 2a b x y   

9. Let 045    
0 0 0 0 0cos 45 .cos 45 sin 45 .sin 45 .cos 45a  
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1 1 1 1 1
. . .

2 2 2 2 2
a  

1 1

2 2 2
a  

similarly 
1 1

2 2 2
b   and 

1

2
c

Now 

2 2 2
2 2 2 1 1 1 1 1

2 2 22 2 2 2
a b c

                     

  = 
1 1 1

2
4 8 4

   
 

  = 
3 1

4 4


  = 1

10. Given 2cos θ.sinθx a , 2sin θ.cosθy a
0Let  θ 45

2 0 0cos 45 .sin 45x a  , 2 0 0sin 45 .cos 45y a

2
1 1

.
2 2

x a
        
   

, 

2
1 1

.
2 2

y a
       
   

 2 2

a
x  ,  2 2

a
y 

Now 
2

2 2

4

a
x y    

6
32 2

64

a
x y 

4
2 2

64

a
x y 

 32 2 6
2

2 2 4

x y a
a

x y a


  

ADVANCED LEVEL

11. Given cosx a ec , coty a 

cos
x

ec
a

  , cot
y

a
 

2
2cos

x
ec

a
  ,

2
2cot

y

a
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2 2

1
x y

a a
  

2 2x y a  

    0x y x y a   

12. Statement I
Given sec .cosp  

sec .cos
p

  


Similarly sec .sin , tan
m n

q r
   

Now, 
2 2 2

2 2 2 2 2
2 2 2

sec .cos sec .sin tan
m n

p q r
         



2 2 2 2sec (cos sin ) tan     
2 2sec tan 1   

Satement-I is false.
Statement-II

i) 
 

2

sin 1 cossin sin 1 cos
.

1 cos 1 cos 1 cos 1 cos

   
   


 

   

    
 

2

sin 1 cos 1 cos

sin sin

  
 

 
 

ii) We know 2 2sec tan 1  

  sec tan sec tan 1      

1
tan sec

sec tan
 

 
  


Statement-II is false

13. Given cos sin 1, sin cos 1
x y x y

a b a b
      

 
2

2
cos sin 1

x y

a b
    

 

2 2
2 2

2 2

2
cos sin cos sin 1

x y xy

a b ab
       .................. (1)

Again  
2

2
sin cos 1

x y

a b
    

 

2 2
2 2

2 2

2
sin cos sin cos 1

x y xy

a b ab
       .................. (2)
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(1)+(2)    
2 2

2 2 2 2
2 2

cos sin sin cos 2
x y

a b
       

2 2

2 2
2

x y

a b
  

2 2 2 2 2 22a y b x a b  

14. We have 2 2 2 2 2 22a y b x a b 
Given a=2,  b=2

2 24 4 2.4.4y x 
2 2 8x y  

15. cos sin 1
x y

a b
    Given 045  , a=b=2

0 0cos 45 sin 45 1
2 2

x y
  

1
2 2 2 2

x y
  

2 2x y  
16. Give tanu   v sinm 

cot
u

 


cos
v

m
ec 

Now, 
2 2

2 2
2 2

cos cot
v u

m
ec    



= 1

17. a) x = at2,  y = 2at
2 2 24y a t 

 24a at

4ax
2 4y ax 

b) ,
a

x at y
t

 

  a
xy at

t
    
 

2xy a 

c) sec , tanx a y a  
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sec , tan
x y

a a
   

2 2

2 2
1

x y

a a
  

2 2 2x y a  

d) 1sin , cosx a y b  

1sin , cos
x y

a b
   

2 2

2 2
1

x y

a b
  

18. a)    2 2 2x h y k r   

cos , sinLet x h r y k r    

  cos , sinx h r y k r     

Now,    2 2 2 2 2 2cos sinx h y k r r     

      2 2 2(cos sin )r   

      2r

b)    2 2 2x h y k r   

cos , sinLet x h r y k r      

cos , sinx h r y k r     

   2 2 2x h y k r    

c)    2 2 2x k y h r   

cos , sinLet x k r y h r    

cos , sinx k r y h r     

   2 2 2x k y h r    

d)    2 2 2x k y h r   

sin , cosLet x k r y h r      

  sin , cosx k r y h r     

   2 2 2x k y h r    

ADDITIONAL PRACTICE QUESTIONS FOR STUDENT

1. Given  22 2 2(sec tan ) , sec tanx a y b      
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 22 2 2 2sec tanxy a b    

2 2xy a b 

2. Given a = b = 1,  060 

 22 0 01 sec60 tan 60x  

 2

2 3 7 4 3x    

Similarly  2

2 3 7 4 3y    

Now    2 2
2 2 7 4 3 7 4 3x y    

  2
22 7 4 3 

= 194

3. Given 
1

2
a b  , 045 

 
2

21 3 2 2
2 1

2 4
x

    
 

Similarly 
3 2 2

4
y




Now
2 2

2 2 3 2 2 3 2 2

4 4
x y

    
        

   

4.3.2 2 3 2

16 2
 


