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JEE MAIN ANSWER KEY & SOLUTIONS 

SUBJECT :- MATHEMATICS      

CLASS :- 11
th   

    PAPER CODE :- CWT-3 

CHAPTER :- TRIGONOMETRY     

ANSWER KEY 

1. (B) 2. (B) 3. (C) 4. (A) 5. (B) 6. (D) 7. (C) 

8. (C) 9. (A) 10. (A) 11. (C) 12. (C) 13. (B) 14. (D) 

15. (A) 16. (C) 17. (A) 18. (B) 19. (B) 20. (B) 21. 1 

22. 0 23. 1 24. 0 25. 27 26. 0 27. 3 28. 11 

29. 5 30. 4 

SOLUTIONS 

1. (B) 

Sol. acxabcxbxa  222 cos)(cossin  

 )tan1)(()( 2 xacab   

 bdybadyayb  222 cos)(cossin  

 )tan1)(()( 2 ybdba   

 
bd
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y
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
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

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 22 tan,tan  
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   …..(i) 

 But ,tantan ybxa   

 i.e., 
a

b

y

x


tan
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 …..(ii) 

 From (i) and (ii), 
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2. (B) 

Sol. The expression reduces to 

2
cot

2
cot

ABBA nn 



 

 If n is even, answer is (B) and if n is odd 

answer is (C).  

 

3. (C) 

Sol. We have 5/2cos5/1sin    

 and 5/4cos5/3sin    

  cossincossin)sin(   

 1789.0
55

2

5

4
.

5

1

5

2
.

5

3
  

 Now 
4

3
sin7071.0

2

1

4
sin


  

 Since 7071.01789.00   

 
4

)(0
4

sin)sin(0sin





   

 Also, 
4

3
sin)sin(sin


   

  ]4/,0[)(    and ],4/3[  . 

4. (A) 

Sol. The given equation may be written as  

 









 sincos

cossin

sin

cos

cos

sin

2cos

2 22 


 sin.cos

1
  

   2sin2cos   

  2cos = 





  

2
2

cos  


 2
2

2     

  
2

22


    
4


  . 

 

5. (B) 

Sol. We have  

 k
zyx









 









 


3

2
cos

3

2
cos

cos 





 

  coskx  , 






 
3

2
cos

ky , 








 
3

2
cos

kz  

  













 






 

3

2
cos

3

2
coscos

kzyx  

 0)0[(  k  

   0 zyx . 

 

6. (D) 

Sol.  3cos3sin26sin   

 ]cos3cos4[]sin4sin3[2 33    

 =24sincos(sin
2+cos

2) –18sincos – 

32sin
2cos

2 

  2sin3sincos32sincos32 35   

 On comparing, .2sin x  

JEE CHAPTER-WISE TESTS

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



 

2 

7. (C) 

Sol. 
8

7
sin

8

5
sin

8

3
sin

8
sin 4444 

  

 =


























2

2
2

2

8

3
sin2

8
sin2

4

1 
 

 


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



















2
2

2
2

8

3
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8
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4

1 
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
















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




 
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4
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4

1 
 

 

















 





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4
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
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
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
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1
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1
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1
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 = 
2

3
)3(

4

1
)3(

4

1
 . 

 

8. (C) 

Sol. 






 






 






 






 
8

7
cos1

8

5
cos1

8

3
cos1

8
cos1


 

 






 
8

7
cos

8
cos

8

7
cos

8
cos1


 

 






 
8

5
cos

8

3
cos

8

3
cos

8

5
cos1


 

 






 
8

7
cos

8
cos

8
cos

8
cos1


 

 






 
8

5
cos

8

3
cos

8

5
cos

8

5
cos1


 

 






 






 
8

5
cos

8

3
cos1

8

7
cos

8
cos1


 

 






 






 
8

5
cos

8

3
cos22

8

7
cos

8
cos22

4

1 
 

 






 






  
cos

4
cos2cos

4

3
cos2

4

1
 

 






 






 






 






 
4

cos1
4

cos1
4

1

4
cos1

4

3
cos1

4

1   

 
8

1

2

1
1

4

1

4
cos1

4

1 2 






 






 


. 

 Aliter : 

 





 





 





 





 

8

5
cos1

8

3
cos1

8

7
cos1

8
cos1

  

 





 





 





 





 

8

3
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8

3
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8
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8
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  

 
8

3
sin

8
sin

8

3
cos1 

8
cos1 2222 








 






   

 
2

8

3
sin.

8
sin2

4

1










8

1

2
cos

4
cos

4

1
2







 


. 

9. (A) 

Sol. 
5

3
cos,

5

4
sin

3

4
tan04tan3  AAAA  

  AAA cos4sin32sin5   
 = AAAA cos4sin3cossin10   

 = 0
5

12

5

12

25

12
10 








.  

 

10. (A) 

Sol. We have  

 
A

A

AA

A

A

A
A

2sin

2cos1

cossin2

cos2

sin

cos
cot

2 
  

 Putting 
o

ooo

A
15sin

15cos1

2

1
7cot

2

1
7


  

 On simplification, 

 we get 4326
2

1
7cot 

o

. 

 

11. (C) 

Sol. )()(2 BABAA   

 
pq

qp

BABA

BABA
A









1)tan()tan(1

)tan()tan(
2tan . 

 

12. (C) 

Sol.  2cos1sin2,1)(cos2)(2cos 22   

 L.H.S.  

 )]cos(sinsin2[)cos(22cos    

 )cos()cos(22cos    

  2cos)2cos2(cos2cos  . 

 

13. (B) 

Sol. Let 





 

4
sin2cossin)(

xf  

 But

2
4

sin221
2

sin1 





 






 



. 

 Hence the maximum value of )cos(sin    

 i.e., of 2
4

sin2 





 

 . 

 
2

sin
4

sin1
4

sin
 






 






   

  o45
424






 . 

 

14. (D) 

Sol. Since ,V,0
1

2

Rx
x

x 





   

 we have 2
1

2

2 
x

x  and  

 Hence, 2
cos

1
cos)(

2

2 
x

xxf . 
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15. (A) 

Sol. Let 

x

xx

x

x

x
y

2

3

tan31

tantan3

tan

3tan

tan




  

 
x

x

x

x
y

2

2

2

2

tan.
3

1
1

tan
3

1

tan3

tan31









  

 Hence, y should never lie between 
3

1
and 

3 whenever defined. 
 

16. (C) 

Sol. We have  cos21cos2cos22cos 2   

             
2

3

2

1
cos2

2








    

 Now 0
2

1
cos2

2








  for all   

 
2

3

2

3

2

1
cos2

2 







   for all  . 

  
2

3
cos22cos


  for all   

 Also max. value of this expression is 3.  
 

17. (A) 
Sol.  CBA  

 





 






 


22

tan
2

tan
CBA 

 

  
2

cot
7

9

3

2
.

3

1
1

3

2

3

1

2
cot

2
tan.

2
tan1

2
tan

2
tan

CC

BA

BA










 

  
9

7

2
tan 

C
. 

 

18. (B) 
Sol. CBCB coscos)](cos[   

  CBCB coscos)cos(   

  CBCBCB coscos]sinsincos[cos   

  CBCB coscos2sinsin   

  2tantan CB . 
 

19. (B) 
Sol. )tan(tan CABCAB   

  
CA

CA
B

tantan1

tantan
tan




  

  CABCBA tantantantantantan  . 
 

20. (B) 

Sol. Let 




   22 sinsinsincosu  

  )sin(sincos)cossin( 2222  u  

  0sintan2tan 2222   uuu  

 Since tan  is real, therefore 

  0)sin(44 2222  uuu  

 0)sin1( 22  u  

  2sin1|| u . 

21. 1 

Sol. We have AA cos,sin  and Atan  are in G.P. 

 0sincos
cos

sin
tansincos 23

2
2  AA

A

A
AAA  

 Hence 1cossincoscos 2223  AAAA  

 

22. 0 

Sol. 1cossin    

  Squaring on both sides, we get 

  1cossin2cossin 22    

  0cossin   . 

 

23. 1 

Sol.  2266 cossin3cossin   

 .1cossin3cossin3)cos(sin 2222322    

 Trick : Put ,0o  we get the value of 

expression equal to 1. Again put ,45o  

the value remains 1, it means that the 

expression is independent of  and is 

equal to 1.  

 

24. 0 

Sol. 
3322 )1()cos(sin    

 1cossin3cossin 2266    

 and 1cossin2cossin 2244    

 Both gives,  

 01)cos(sin3)cos(sin2 4466   . 

 

25. 27 

Sol. 
4

tan)(tan
4


 BABA  

 1
tantan1

tantan






BA

BA
 

 1tantantantan  BABA  

 21tantantantan  BABA  

 2)tan1()tan1(  BA   2y  

 Hence, 27)3()12()1( 3121  yy . 

 

26. 0 

Sol. 
o

o

oo

oo

147cos

147sin

12sin12cos

12sin12cos





 

 o

o

o

147tan
12tan1

12tan1







033tan33tan  oo . 
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27. 3 

Sol. 
oooo 80tan60tan40tan20tan  

 
ooo

oooo

80cos40cos20cos

60tan80sin40sin20sin
  

 Here )80sin40sin20(sin ooorN   

 )80sin40sin2(
2

20sin oo
o

  

 )120cos40(cos
2

20sin oo
o

  

 





 

2

1
20sin2120sin

2

1 2 oo  

 8

3

4

60sin
20sin2

2

3
20sin

2

1 2 





 

o
oo  

 Now, we take ooorD 80cos40cos20cos  

 
8

1

20sin8

20sin

20sin8

160sin

20sin2

202sin
3

3


o

o

o

o

o

o

 

  Hence 
8/1

8/3
80tan40tan20tan ooo  

 Therefore

33.380tan60tan40tan20tan oooo . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28. 11 

Sol. )3cos2(cos16
2

5
sin

2
sin32 AA

AA
  

 )cos3cos41cos2(16 32 AAA   

 

11
4

3
3

64

27
41

16

9
216 







  . 

 

29. 5 

Sol. Let ,sin4,cos3  rr  so 5r  

 )cos(.5)sinsincos.(cos)(   rf  

  The maximum value of .51.5)( f  

 {Since the maximum value of 1)cos(  }. 

 Aliter : As we know that, the maximum 

value of  cossin ba  is 22 ba   and 

the minimum value is 22 ba  . 

Therefore, the maximum value is 

5)4(3)sin4cos3( 22    and the 

minimum value is – 5. 

 

30. 4 

Sol. 3sincos3sin4)( 222  xxxxf  and  

 1|sin|0  x  

   Maximum value of 3sin 2 x  is 4. 
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