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31.  Ans: C) 
 F(x) = 2x3 – 9ax2 + 12a2x + 1  
 f1(x) = 6x2 – 18ax + 12a2 
 f1(x) = 6(x2  - 39x + 2a2)  
 f1(x) = 6(x2 – 39x + 2a2) 
 f1(x) = 6 (x – a) (x – 2a)  
 For maximum of minimum F1 (x) = 0  
   6(x – a) (x – 2a) = 0  
   x = a   x = 2a 
 Thus p = point of maximum = a 
  Q = point of minimum = 2a  
 Now p2 = q  a2 = 2a  
   a  = 2  
 

32.  Ans: C 

  
2 3( 3) 27( ) 2 xf x − +=  

  Let g(x) = (x2 – 3)2 + 27  
  g1(x) = 3(x2 – 3)2 (2x)  

 For maximum of minimum g1(x) = 0 
   3(x2 –3)2 (2x) 50 
   x = 0  x = 3  

 Thus the point of local minimum is x = 0 
 Hence the minimum value of  

    
3(0 3) 27( ) 2f x − +=  
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     = 20  
     = 1  
 
33.  Ans: A)  
  f(x) = sin 2x – x 
  f(x) = 2cos 2x – 1  

For max or min f(x) = 0 2 cos 2x – 1 = 0  

   cos 2x = 1
2

 

   ,
6 6

x
 −

=  

 
5 3

sin
6 3 6 2 6

f
     

+ = = = −   
   

 

( ) ( ) 35sin
6 6 6 2 62

f    −− = − + = = +  

( ) sin ( )
2 2 2

f   = − = −  

( ) sin ( )
2 2 2

f   − = − + =  

Difference = ( )( )2 2
  − − =  

 
34.  Ans : C  
 

 
  
 V = (30 – 2x)2x  

  
dv

dx
= (30 – 2x) (30 – 6x)  

 T.S.A = (30 – 2x)2 + 4 (30 = 2x)  
   = 400 + 400  
   = 800 cm2 

 

 

 



 

35. Ans: C) 

2 1

2
( ) ( ) 2

b b
f x ax f x ax

x x
= +  = −  

So 
1
3

1( ) 0 2
2 2

b b
f x ax x

x a

 
=  =  = 

 
 

 11

3

2
( ) 2

b
f x a

x
= +   

  
2

2

2

b
a

b
a

= +  

  = 2a + 4a  
 11( ) 6 0f x a=   

 So, ( )f x is minimum at  
1
3

2

b
x

a

 
=  
 

 

 
2 1

3 32
min .

2

b a
f a b

a b

   
 = +   

   
 

  = 

1
2 327

4

ab
C

 
 

 
 

  
2

3

4

27

ab

C
   

 
36. Ans: C) 3  

Let P(x) = ax3 + bx2 + cx + d  
      P1(x) = 3ax2 + 2bx + c 
    P11(x) = 6ax + 2b  
P1(x) has minimum at x = 1 

P11(1) = 6a + 2b      b = -3a  
P1 (x) 3ax2 – 6ax + c  

P(x) has maximum at x = -1 P1 (-1) = 0  
 3a + 6a + c = 0 c = -9a  
 P1(x) = 3ax2 – 6ax – 9a  
  = 3a (x2 – 2x – 3)  
  = 3a (x+1) (x-3)  
 P(x) has minimum at x = 3 
 
 
   



 

37. Ans: D) 
f1(x) = 3 sin2 x cos x + 2λ sin x cos x  
 = sin x cos x (3 sin x + 2λ) 

      f1(x) =  0 has two roots in ( ),
2 2

 −  

 x = 0,   x = sin-1 2

3

− 
 
 

 

 
2

1 1
3

−
 −    

 -3 < - 2λ < 3  

 
3 3

2 2


−
−   

λ = 0 gives only one root  

( )3 3,0 0,
22


− 

 =  
 

 

 
 

38. Ans: A) 6, 0  
( ) ( 2) ( 3)f x x x= − −  

2

2

5 6, 0 2

55 6, 2
2

x x x

x x x

 − +  
= 

− + −  

 

f1(x) 2x-5 < 0 for 0 ≤ x ≤ 2, Decrease from 6 to 0 in (0, 2)  

f1(x) = 5 – 2x > 0 for 2 ≤ x ≤ 
5

2
 

f(x) decease from o to 
1

4
 is ( )52,

2
 

 Greatest value = 6, least value = 0  
 

39. Ans : C) 
Let x = a cos2 θ + b sin2 θ 

2 2( )sin , ( )cosa x a b x b a b  − = − − = −  

( )sin cos ( )y a b a b   = − − −  

=
(𝑎 − 𝑏)sin2 𝜃

2
− (𝑎 − 𝑏)𝜃 

⇒  
𝑦

𝜃
= (𝑎 − 𝑏)2cos2𝜃  − (𝑎 − 𝑏) 

2 2( )2sin 2( )sina b a b = − − = − −  



 

and  
𝑑𝑥

𝑑𝜃
= (𝑏 − 𝑎)sin2𝜃 

∴  
𝑑𝑦

𝑑𝑥
=
2(𝑎 − 𝑏)sin2𝜃

(𝑏 − 𝑎)sin2𝜃
= tan𝜃 = √(

𝑎 − 𝑥

𝑥 − 𝑏
) 

 

40.  Ans : A) 

𝑦 = tan−1 √(
1−cos(

𝜋

2
+𝑥)

1+cos(
𝜋

2
+𝑥)

) = tan−1 |𝑡𝑎𝑛 (
𝜋

4
+

𝑥

2
)|    …. (i 

Now, 
2

x


   

4 2 2

x 
    

or   
𝜋

2
<

𝜋

4
+

𝑥

2
  <

3𝜋

4
 

tan tan
2 2 4 2

x x    
 + = − +   

   
   ( in II quadrant) 

  = tan
4 2

x

  

− +  
  

 

From Eq, (i)  

  1tan tan
4 2

x
y


−   

= − +  
  

 

  = 
4 2

x


 
− + 
 

 

  = 
3𝜋

4
−

𝑥

2
 

( Principle value of tan-1 tan x in - 
2 2

x
to

 ) 

  1

2

dy

dx
 = −  

 
41.  Ans : C) 

Let 𝑦 = 𝑓(𝑥)  ⇒ 𝑥 = 𝑓−1(𝑦) 
then   ( ) tanf x x x= +  

1 1( ) tan( ( )y f y f y− − = +  

( ) tan( ( ) ( ) tan( ( ))y g y g y or x g x g x = + = + ……. (i) 

Differentiating both sides, then we get  
  1 =  g1(x) + sec2 g(x). g1(x)  



 

 
1

2 2

1 1
( )

1 sec ( ( )) 1 1 tan ( ( ))
g x

g x g x
= =

+ + +
 

 = 2

1

2 ( ( ))x g x+ −
    [from Eq. (i) ] 

 = 2

1

2 ( ( ) )g x x+ −
 

 
42.  Ans : C) 

2 2 4 4 2

2

1 1
,x y t x y t

t t
+ = − + = +  

=
2

1
2t

t

 
− + 

 
 

=X4 + y4 + 2x2y2 + 2  
  x2y2 = -1  

 2 2.2 .2 0
dy

x y y x
dx

 + =  

3 2 2 1
dy

x y x y
dx

 = − =  

 
43.  Ans : B) 

Let 1 1

2

2
sin 2 tan

1

x
u x

x

− − 
= = 

+ 
 

2

2

1

du

dx x
 =

+
 

and 1 1

2

2
tan 2 tan

1

x
v x

x

− − 
= = 

− 
 

Differential coefficient  

 
2

2

1

dv

dx x
 =

+
 

 1

du

du dx

dvdv

dx

 
 
  = =
 
 
 

 

 
44.  Ans : C) 

Since, y = sin x˚ 

sin
180

x 
=  

 
 



 

cos
180 180

dy x

dx

  
 =  

 
 

 = 2cos
180

x


=  

and = u = cos x  

sin
du

x
dx

 =  

Then 
cos

180

sin

dy
x

dy dx
dudu x

dx




= =  

cos cos
180

x ec x


= −   

 

45.  Ans : C) 

( )tan 1
2 2

y
x

x y ae
−

+ =  

1

2 2

1
(2 2 )

2
x yy

x y
+

+

1 1
tan 1

22

2

1
. ( )

1

xu yy
a e

x xy

x

− −
=  

 
+ 

 

1

(1+
𝑦2

𝑥2
)
×

𝑥𝑦1−y

𝑥2
 

' 2 '
2 2

2 2 22 2 ( )

x yy x xy y
x y

x y xx y

+ =
 = +  

++
    [From Eq. (i)] 

' ' '
x y

x yy xy y y
x y

+
 + = −  =

−
 

2

2( ' )
''

( )

xy y
y

x y

−
 =

−
 

2

2

2(0 (0) 2 2 2
"(0)

{0 (0)} (0)

y
y e

y y aae





−− − − −
= = = =

−
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31. Ans : C) 
Let x = a cos2 θ + b sin2 θ 

2 2( )sin , ( )cosa x a b x b a b  − = − − = −  

( )sin cos ( )y a b a b   = − − −  

=
(𝑎 − 𝑏)sin2 𝜃

2
− (𝑎 − 𝑏)𝜃 

⇒  
𝑦

𝜃
= (𝑎 − 𝑏)2cos2𝜃  − (𝑎 − 𝑏) 

2 2( )2sin 2( )sina b a b = − − = − −  

and  
𝑑𝑥

𝑑𝜃
= (𝑏 − 𝑎)sin2𝜃 

∴  
𝑑𝑦

𝑑𝑥
=
2(𝑎 − 𝑏)sin2𝜃

(𝑏 − 𝑎)sin2𝜃
= tan𝜃 = √(

𝑎 − 𝑥

𝑥 − 𝑏
) 

 
32.  Ans : A) 

𝑦 = tan−1 √(
1−cos(

𝜋

2
+𝑥)

1+cos(
𝜋

2
+𝑥)

) = tan−1 |𝑡𝑎𝑛 (
𝜋

4
+

𝑥

2
)|    …. (i 

Now, 
2

x


   

4 2 2

x 
    

or   
𝜋

2
<

𝜋

4
+

𝑥

2
  <

3𝜋

4
 

tan tan
2 2 4 2

x x    
 + = − +   

   
   ( in II quadrant) 
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  = tan
4 2

x

  

− +  
  

 

From Eq, (i)  

  1tan tan
4 2

x
y


−   

= − +  
  

 

  = 
4 2

x


 
− + 
 

 

  = 
3𝜋

4
−

𝑥

2
 

( Principle value of tan-1 tan x in - 
2 2

x
to

 ) 

  1

2

dy

dx
 = −  

 
33.  Ans : C) 

Let 𝑦 = 𝑓(𝑥)  ⇒ 𝑥 = 𝑓−1(𝑦) 
then   ( ) tanf x x x= +  

1 1( ) tan( ( )y f y f y− − = +  

( ) tan( ( ) ( ) tan( ( ))y g y g y or x g x g x = + = + ……. (i) 

Differentiating both sides, then we get  
  1 =  g1(x) + sec2 g(x). g1(x)  

 
1

2 2

1 1
( )

1 sec ( ( )) 1 1 tan ( ( ))
g x

g x g x
= =

+ + +
 

 = 2

1

2 ( ( ))x g x+ −
    [from Eq. (i) ] 

 = 2

1

2 ( ( ) )g x x+ −
 

 
34.  Ans : C) 

2 2 4 4 2

2

1 1
,x y t x y t

t t
+ = − + = +  

=
2

1
2t

t

 
− + 

 
 

=X4 + y4 + 2x2y2 + 2  
  x2y2 = -1  

 2 2.2 .2 0
dy

x y y x
dx

 + =  



 

3 2 2 1
dy

x y x y
dx

 = − =  

 
35.  Ans : B) 

Let 1 1

2

2
sin 2 tan

1

x
u x

x

− − 
= = 

+ 
 

2

2

1

du

dx x
 =

+
 

and 1 1

2

2
tan 2 tan

1

x
v x

x

− − 
= = 

− 
 

Differential coefficient  

 
2

2

1

dv

dx x
 =

+
 

 1

du

du dx

dvdv

dx

 
 
  = =
 
 
 

 

 
36.  Ans : C) 

Since, y = sin x˚ 

sin
180

x 
=  

 
 

cos
180 180

dy x

dx

  
 =  

 
 

 = 2cos
180

x


=  

and = u = cos x  

sin
du

x
dx

 =  

Then 
cos

180

sin

dy
x

dy dx
dudu x

dx




= =  

cos cos
180

x ec x


= −   

 

37.  Ans : C) 

( )tan 1
2 2

y
x

x y ae
−

+ =  



 

1

2 2

1
(2 2 )

2
x yy

x y
+

+

1 1
tan 1

22

2

1
. ( )

1

xu yy
a e

x xy

x

− −
=  

 
+ 

 

1

(1+
𝑦2

𝑥2
)
×

𝑥𝑦1−y

𝑥2
 

' 2 '
2 2

2 2 22 2 ( )

x yy x xy y
x y

x y xx y

+ =
 = +  

++
    [From Eq. (i)] 

' ' '
x y

x yy xy y y
x y

+
 + = −  =

−
 

2

2( ' )
''

( )

xy y
y

x y

−
 =

−
 

2

2

2(0 (0) 2 2 2
"(0)

{0 (0)} (0)

y
y e

y y aae





−− − − −
= = = =

−
 

 
38.  Ans : C) 

sin

sin ( )

y
x

a y
=

+
 

 

2

sin ( )

sin ( )

dx a

dy a y
 =

+
 

2

2

sin ( )

sin 1 2 cos

dy a y A

dx a x x a

+
 = =

+ −
 

Put   x = 0, y = 0  
 Then A = sin a  
 

39.  Ans : B) 

1 1tan tan

1 .

b
x

ax b ay
bbx a

x
a

− −

 
− − 

 = =   
−   +

 

 

1 1tan tan
b

x
a

− −  
= −  

 
 

2

1
0

1

dy

dx x
 = −

+
 

1

1
2008 1004

2
x

dy

dx
=− =  =  

 
 
 



 

40.  Ans : C) 

𝑑𝑦

𝑑𝑥
=

𝑑𝑦
𝑑𝑡
𝑑𝑥
𝑑𝑡

=
𝑎(cos𝑡 − 𝑡(−sin𝑡) − cos𝑡)

𝑎(−sin𝑡  +  cos𝑡 + sin𝑡)
 

  = tan t  

   
2

2
(tan ) (tan ).

d y d d dt
t t

dx dx dt dx
 = =  

   = 
3

2 1 sec
sec

cos

t
t
at t at

=  

   
2

2

8 24
( )

3
3

d y
at t

adx a



 
= = =  

  
2

2
3

120 120 24 2880
t

d y
a

dx

=

 =  =  

 
41.  Ans : D) 

 Let x = cos θ 
2

2

2cos
1 1 cos 2 cot

21 1 cos 2sin
2

x

x


 



+ +
= = =

− −
 

( )2 1 2 11 0sin cot sin cot (cot
21

x

x

− −
 +

=  − 
 

   = 2 0(sin )
2

 

2 1 21
sin (cot sin

1 2

d x d

dx x dx

−
 +  

=   
−   

 

(2sin cos )
2 2

d

dx

   
=  

 
 

= 
1

sin 1
sin




− 
=− 

 
 

 
42.  Ans : B)  

2 2( 2 cos ) ( 2 cos )a b x a b y a b+ − = −  

(𝑎 − √2  𝑏 cos 𝑦)    [0 + √2𝑏(−sin𝑥)
𝑑𝑥

𝑑𝑦
] + (𝑎 + √2𝑏 cos𝑥) × [0 − √2𝑏(−sin𝑦) = 0 

( 2 cos ) ( 2 ) ( 2 cos )( 2 sin ) 0
dx

a b y bdin x a b x b y
dy

− − + + =  



 

( ),
4 4

A  +  

( )( ) ( ) ( ) 0dxa b b a b b
dy

− − + + =  

( ) ( )
dy

b a b b a b
dx

− − = − +  

dy a b

dx a b

+
=

−
 

 
43.  Ans : A)  

Log y = tan x log (sin x) 

21 1
tan cos log(sin )sec tan

sin

dy
x x x x x

y dx x
= + +  

tan 2(sin ) [1 sec logsin ]xdy
x x x

dx
= +  

 
44.  Ans : A)  

1

3

6
tan

1 9

x x
y

x

−
 

=   − 
 

1

2

32(3 )
2tan

31 (3 )
2

x

x

−
 
 
 −
 

 

1 32 tan (3 )
2

y x−=     1 1

2

2
2tan tan

1

x
x

x

− − 
 = − 

 

1
2

3
22

1 3
2. 3 ( )

21 (3 )

dy
x

dx x
= 

+
 

2

9
.

1 9

dy
x

dx x
=

+
 

2

9
( )

1 9
g x

x
 =

+
 

 
45.  Ans : A)  

Log (x + y) = 2xy  

When x = 0  y = 1 
1

1 2 2
dy dy

y x
x y dx dx

 
+ = + +  

 



 

1
2

1
2

y
dy x y

dx
x

x y

−
+

=

−
+

 

1 1 2
(0) 1

0 1
y

−
= =

−
  

 


