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31. Ans (B) 
1 3 5 1x−  +   
6 3 4x−   −  

4
2

3
x

−
−    

4
[ 2, ]

3
x

−
 −  

 
32. Ans (A) 

f(x) = cot-1 (2x – x2)   
1 2cot [1 ( 1) ]x −= − −  

cot θ = 1- (x-1)2 

cot 1, (0, )     

( )
4

f x


   

So, ( , )
4fR  =  

 
33. Ans (C) 

1 14sin ( 1) cos ( 1)x x − −− + − =  
1 1 13sin ( 1) sin ( 1) cos ( 1)x x x − − −− + − + − =  
13sin ( 1)

2
x  − − + =  

13sin ( 1)
2

x − − =  

1sin ( 1)
6

x − − =  
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1
1

2
x − =  

1 1
2

x = +  

3
2

x =  

 
34. Ans A 

Let 11 3
cot

2 5
−  

= 
 

 

1 3
cos 2

5
−  

= 
 

 

3
cos2

5
 =  

2 3
2cos 1

5
 − =  

2 8
2cos

5
 =  

2 4
cos

5
 =  

2
cos

5
 =  

 

35. D) 
2 2

1 ( ) 1
5 3 5 3

x x
or

x x
− 

+ +
 

2 2
1 0 ( ) 1 0

5 3 5 3

x x
or

x x
+  − 

+ +
 

7 3 3 3
0 ( ) 0

5 3 5 3

x x
or

x x

+ − −
 

+ +
b 

3 3 3 3
, ( ) 0

7 5 5 3

x
x x or

x

− − +
= = 

+
 

3
1

5
x x

−
= − =  

3 331, , ,
55 7

   
− −− = − = = =  

3 3 3
1, ,

5 5 7
x

− − −   
 −   
   

 

3 10( ) 21   + + +  

3 3 3
3( 1) 10 21

5 5 7

− −   
= − + − +   

   
 



 

  = 3 12 9− − −  

  =|-24| 
  = 24  
 

36. Ans A)  
1 11 1

sin(sin sin )
3 2

− −+  

1 1 1 11 1 1 1
sin(sin )cos(sin ) cos(sin )sin(sin )

3 2 3 2

− − − −= +  

1 1 1 1
1 1

3 4 2 9
= − + −  

= 
1 3 1 8

3 2 2 3
+  

3 8

36

+
=  

a = 3, b = 8, C = 36 
 a + b = 11 
 

37. Ans (b)  

1 1
tan , 0 1

1

x
x

x

− − 
  

+ 
 

tan-1 1 – tan-1 x  
1tan

4
x −= −  

max. value = 
4

  at x = 0  

min value = 0 at x = 1 
 

38. Ans (B) 2n 
2

1

1

sin
n

i

i

x−

=

= n  

2
1

1

sin 2
2

n

i

i

x n
−

=

 
=  

 
  

1 1 1

1 2 2sin ( ) sin ( ) ....... sin ( ) 2
2

nx x x n
− − −  

+ + + =  
 

 

1 1 1

1 2 2sin , in ,.......sin ( )
22 2

nx s x x
  − − −= = =  

1 2 21, 1,............ 1nx x x = = =  



 

Thus 
2

1

n

i

i

X
=

  

= x1 + x2 +……….. + x2n  
= 1 + 1 + ………… + 1 
= 2n  

 
39. Solution Ans : C)  

Sin 15º =
3 1

,
2 2

−
    cos15º =

3 1
,

2 2

+
 

sin 15º con15º = 
1

2
sin 30º 

1

4
 

sin 15 cos 75º = sin215º = 
4 2 3

8

−
 

 
40. Ans : A) 0 

4cos 18º - 
3 sin18

2
cos18 cos18

−  

24cos 18 3 2sin18

cos18

− −
=  

= 
3

2

4cos 18 3cos18 2sin18cos18

cos 18

− −
 

2

cos(3 18 ) sin(2 18 )

cos 18

  −  
=  

= 
2

cos54 sin36

cos 18

−
 

= 
2

0

cos 18
 

= 0 
 

41. Ans C) 11 
1

. 3.4 6
2

 = =  

1
(3 4 5) 6

2
s = + + =  

1

6
2

5 6 3
r

a


= = =

− −
 

2

6
3

5 6 4
r

b


= = =

− −
 



 

3

6
6

5 6 5
r

c


= = =

− −
 

1 2 3 2 3 6 11r r r + + = + + =  

 
42. Ans (A) 

1 1

x y
+  

1 1
cot cot

tan tan tan tan

x
y B A

B A A B
= − = − =  

tan tan
x

A B
y

=  

Now cot (A – B) = 
1

tan( )A B−
 

  = 
1 tan tan

tan tan

A B

A B

+

−
 

  = 
1 x

y

x

+
 

  = 
1 1

x y
+  

 

43. Ans C 3  
1 sin 20

sin 20 4 (4cos20 1)
cos20 cos20

 
 + = + 

  
 

1
(4sin 20 cos20 sin 20 )

cos20
=  + 


 

1
(2sin 40 sin 20 )

cos20
=  + 


 

1
(sin 40 sin 40 sin 20 )

cos20
=  + + 


 

1
(sin 40 2sin30cos10 )

cos20
=  + 


 

1
(sin 40 cos10 )

cos20
=  + 


 

1
(sin 40 sin80 )

cos20
=  + 


 

2sin 60 cos20

cos20

 
 

= 3  
 



 

44.  And D)  
Sin 8x + 7 sin 6x + 18 sin 4x + 12 sin 2x  
= sin 8x + sin 6x + 6[sin6x + sin 4x] + 12 [sin 4m + sin 2x] 
= 2sin 7x cos x + 6.2 sin 5x cos x + 12.2 sin 3x cos x  
= 2cos x [sin 7x + 6 sin 5x + 12 sin 3x] 
The given fraction is 2 cos x  

 
45. Ans (C) 

m = cos α + cos β  = 2 cos 
2

 + 
 
 

cos
2

 − 
 
 

 

n = sin α + sin β = 2sin cos
2 2

   + −   
   
   

 

tan
2

n

m

 + 
 =  

 
  

Now,  

sin 
2 2 2

2

2

2 tan 2 22
( )

1 tan 1
2

n
mnm

n m n

m

 

 
 

+ 
 
 + = = =

+  +
+ + 
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31. Solution Ans : C)  

Sin 15º =
3 1

,
2 2

−
    cos15º =

3 1
,

2 2

+
 

sin 15º con15º = 
1

2
sin 30º 

1

4
 

sin 15 cos 75º = sin215º = 
4 2 3

8

−
 

 
32. Ans : A) 0 

4cos 18º - 
3 sin18

2
cos18 cos18

−  

24cos 18 3 2sin18

cos18

− −
=  

= 
3

2

4cos 18 3cos18 2sin18cos18

cos 18

− −
 

2

cos(3 18 ) sin(2 18 )

cos 18

  −  
=  

= 
2

cos54 sin36

cos 18

−
 

= 
2

0

cos 18
 

= 0 
 

33. Ans C) 11 
1

. 3.4 6
2

 = =  
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1
(3 4 5) 6

2
s = + + =  

1

6
2

5 6 3
r

a


= = =

− −
 

2

6
3

5 6 4
r

b


= = =

− −
 

3

6
6

5 6 5
r

c


= = =

− −
 

1 2 3 2 3 6 11r r r + + = + + =  

 
34. Ans (A) 

1 1

x y
+  

1 1
cot cot

tan tan tan tan

x
y B A

B A A B
= − = − =  

tan tan
x

A B
y

=  

Now cot (A – B) = 
1

tan( )A B−
 

  = 
1 tan tan

tan tan

A B

A B

+

−
 

  = 
1 x

y

x

+
 

  = 
1 1

x y
+  

 

35. Ans C 3  
1 sin 20

sin 20 4 (4cos20 1)
cos20 cos20

 
 + = + 

  
 

1
(4sin 20 cos20 sin 20 )

cos20
=  + 


 

1
(2sin 40 sin 20 )

cos20
=  + 


 

1
(sin 40 sin 40 sin 20 )

cos20
=  + + 


 

1
(sin 40 2sin30cos10 )

cos20
=  + 


 

1
(sin 40 cos10 )

cos20
=  + 


 



 

1
(sin 40 sin80 )

cos20
=  + 


 

2sin 60 cos20

cos20

 
 

= 3  
 

36.  And D)  
Sin 8x + 7 sin 6x + 18 sin 4x + 12 sin 2x  
= sin 8x + sin 6x + 6[sin6x + sin 4x] + 12 [sin 4m + sin 2x] 
= 2sin 7x cos x + 6.2 sin 5x cos x + 12.2 sin 3x cos x  
= 2cos x [sin 7x + 6 sin 5x + 12 sin 3x] 
The given fraction is 2 cos x  

 
37. Ans (C) 

m = cos α + cos β  = 2 cos 
2

 + 
 
 

cos
2

 − 
 
 

 

n = sin α + sin β = 2sin cos
2 2

   + −   
   
   

 

tan
2

n

m

 + 
 =  

 
  

Now,  

sin 
2 2 2

2

2

2 tan 2 22
( )

1 tan 1
2

n
mnm

n m n

m

 

 
 

+ 
 
 + = = =

+  +
+ + 

 

 

 
38. Ans : C  

2 25(tan cos ) 2cos2 9x x x− = +  

Let u =tan2x, we have  
1 1

5( ) 2 9
1 1

u
u

u u

− 
− = + 

+ + 
 

5(u2 + u-1) = 2 – 2u + 9 + 9u  

5u2 – 2u – 16 = 0  (5u + 8) (u – 2) = 0  
But u is positive u = 2 tan2 x = 2  

Cos2x = 
2

2

1 tan 1 2 1

1 tan 1 2 3

x

x

− − −
= =

+ +
 

2

2 -1 7
cos 4x = 2cos 2x-1 = 2 1

3 9

− 
 − = 

 
 



 

 
39. Ans : A)  

2 24 25 1 29
cos60

2.2.5 2 20

c c+ − −
 =  =  

210 29 c = −  
2 19 19c c=  =  

2 2 2

cos120
2

a b c

ab

+ −
=  

2 21 19

2 2

a b

ab

+ −
− =  

a2+b2 – 19 = -ab  
a2 + b2 + ab = 19  

Area of quadrilateral = 
1 1

2 5 sin 60 sin120 4 3
2 2

ab=    +  =  

 
5 3 3

4 3
2 4

ab
 + =  

5 8 5 3
4

4 2 2 2

ab −
= − = =  

ab = 6 
a2 +b2 = 13 
a =2, b = 3 

perimeter of quadrilateral = 2 + 5 + 2 + 3 = 12  
 

40. Ans : (C) 7 
cos x + cos 2x + cos 3x + cos 4x = 0  
(cos x + cos 3x) + (cos 2x + cos 4x) = 0  
2 cos x cos 2x + 2 cos x cos 3x = 0  
2 cos x [cos 2x + cos 3x] =0 

2 cos x  2 cos 
5

cos 0
2 2

x x
=  

 When (0,2 )x =  

 
3 3 7 9

, , , , , ,
2 52 5 5 5

x
     =  

 Thus we have 7 solutions.  
 
41. Ans (A) P 

cos sin
tan

q
pp q

 
=  =  



 

cos2 sin 2
se 2 cos 2

p q
p q

e ee
 

 
+ = +  

= 
2

2 2

1 tan 2 tan

1 tan 1 tan
p q

 

 

 −
+ 

+ + 
 

= 
( )

2

2

2 2

2 2

1 2

1 1

q q
p p

p q
q q

p p

 
− 

  +
   
+ +   

   

 

2 2 2 2 2 2

2 2 2 2 2 2

2 2p q pq p q q
p P

p q p q p q

− − +
= + =

+ + +
 

2 2

2 2

p q
p p

p q

+
= =

+
 

 
42. Ans A & C  

2 2 2 2 cosa b c bc A= + −  
2 1

8 2 8
2

b b= + −  

a2 = b2 + 8 – 4b  
6  = b2+ 8 – 4b 
b2 – 4b + 2 = 0  

2 2b =    
1

sin
2

bc A =  

 
1 1

(2 2) 8.
2 2

=   

(2 2) =   

 
43. Ans D cot 6º 

tan 42 tan 66º tan 78º 
= tan(60 – 18) tan (60 +18) tan 66º 

= 
tan3 18

tan 66
tan18


 

= 
tan54 tan 66

tan18
 

= 
tan(60 6) tan(60 6)

tan18

− +
 =  

tan (3 6) 1
.

tan 6 tan18




 

 = 
1

tan 6
 



 

 = cot 6º 
 

44. Ans D 2
6

n  = +  

tan θ + see θ  = 3  
Taking reciprocal  

see θ - tan θ = 
1

3
 

solving, we get  

see θ = 
2 1

, tan
63 3

 =  =  

2
6

n


  = +  

 

45. Ans (C) 7
5

 

3
cos cos

2
 + =  

3
2cos cos

2 2 2

   + −   
=   

   
    → (1) 

1sin sin
2

 + =  

12sin cos
22 2

   + −   
=   

   
     → (2) 

Dividing (2) by (1) tan 1
32

 + 
= 

 
 

θ is the arithmetic mean of α and β 

2

 


+
 =  

tan θ = 1
3

 

cos θ = 3
10

 

Now  
sin 2θ + cos 2θ 
= 2 sin θ + cos θ + 2cos2 = θ – 1  

= 
1 3 9

2 2 1
1010 10

    
+ −   

   
 

6 18 14 7
1

10 10 10 5
= + − = =  

 


