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3. (C) 

  
 

4. (B) 
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5. (C) 

  

  

  
 

6. (A, C, D) 
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7. (A, D) 
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8. (A, C) 

  
 

9. (A, B, D) 
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10. (A, C, D) 

  
 

11. (A, B, D) 

  

  
 

12. (B, C) 
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13. (B, C, D) 

  
 

14. (B, C, D) 
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21. (B) 

  

22. (B) 

 

23. (B) 

 

24. (B) 

 

25. (A) 

 

26. (A, B) 

 

27. (A, B, C) 

 

28. (A, D) 

 

29. (B, C) 

 

30. (C) 

 

31. (D) 

 

32. (ABCD) 
 

33. (ABCD) 

 

34. (AB)  
   

35. (ABC) 
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36. (4) 
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37. (3) 

 

38. (3) 

 
2 2 2 4 3H / Ni B, H / Pd BaSO , Na / iq.NH  

 

39. (7) 

 

40. (3) 
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SOLUTIONS 

 

41. (B)  

 e2y = 1 + 4x2 

 2y = loge (1 + 4x2) 

 y = 
1

2
loge (1 + 4x2) 

 
2 2

1 1 4
4 2

2 1 4 1 4

dy x
x

dx x x
    

 
 

 
2

4

1 4

dy x
m

dx x
 


 

 1 + 4x2 will be positive for x  R 

 Hence, 
2

4
1

1 4

dy x
m

dx x
  


, for all x  R 

 1m   

  Option [B] is correct answer. 

 

42. (C)   

 
1

'
1
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ye
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 1 = xexy 

 0 = n x + xy 

 y    at (1, 0) 

 

43. (C)  

 
2 5 4

ax b
y

x x
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( 1) ( 4)

ax ax a ax b x
y

x x

    


 
 

      
2

2 2

4 2 5

( 1) ( 4)

ax a bx b

x x

   


 
  

      (2, 1)' 0y     

 – 4a + 4a – b = 0 b = 0         

 &  2a + b = 2      

 Put b = 0 in above equations   

   a = 1, b = 0   
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44. (A)  

  
2

2 2

3 3 ( 1) (2 3)
'

( 3 3)
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f x

x x
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(x 3x 3)
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 0 2  

 f(x) increase in [0, 2]  

 f(x) decrease x[, 0] [2, )  

 

45. (A) 

   3 24 1f x x x x      

 Differentiating w.r.t. x, we get 

 f (x) = 3x2 + 8x +  + 0 < 0  … (1)  

 Also, x  (–2, –2/3)  

  (x + 2) 









3

2
x < 0  x2 + 2x +

3

2
x +

3

4
< 0 

 x2 + 
3

8
x +

3

4
 < 0 

  3x2 + 8x + 4 < 0  … (2)  

 Comparing equation (1) and (2),  

 we get  = 4 

  Option (A) is correct answer. 

 

46. (A, B, C) 

 f(x) = tan–1 (sin x + cos x) 

 Differentiating w.r.t. x, we get 

 f (x) = 
2)xcosx(sin1

1


(cos x – sin x) 

 f (x) = 
2)xcosx(sin1

xsinxcos




> 0 

 = 
x2sin2

)xsinx(cos




> 0 

 – 1  sin 2x  1  – 1 + 2  2 + sin 2x  1 + 2 

  1  2 + sin 2x  3 

 Hence, (cos x – sin x) > 0 

 cos x > sin x   

  1 > tan x 

  tan x < 1 

  x < /4 

  x  






 

4
,

2
 

 Since, –< tan x <  x  






 

2
,

2
 

 Options A and B are correct answers. 

 We have to check options (C) and (D) as well. 

 For C : 
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4

5
, 

2

3
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| | | 

 

 
x2sin2

xsinxcos




= 
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)3/(sin)3/(cos




 

 = 
2/32

2/3
2

1





> 0 

 Option (C) is also correct answer. 

 For D :  
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)3(2sin2
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 = 
02
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 Option (D) is not correct answer. 

  Options A, B, C only correct answer. 

 

47. (A, B)  

 y = sec2t – cosec2t 

  
dx

dt
 = 

tcot

teccos2 2
 

 (y)(/4) = 0 

 

48. (A, B, C, D)  

 y = ax, x2 + y2 = b2 

 y = ax  (dy/dx)1
 = a 

 x2 + y2 = b2  2x × 1 + 2y ×
dx

dy

= 0 

    
2dx

dy








 = –

y

x
 

 

21 dx

dy

dx

dy

















 = 

y

ax
= 

ax

ax
= – 1 

 For all a, b  R  

 Hence, all options are correct answers. 

 

49. (A, B, C, D) 

 h(x) = 3f














3

x2

+ f(3 – x2)  x   (–3, 4), f"(x) > 0  x (–3, 4) 

 Differentiating above function w.r.t. x, we get 

 h(x) = 3f 














3
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+ f (3 – x2) × (–2x) 

 = 2x 
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 Since, f (x) is increasing in (–3, 4) 

 For x > 0, h(x) would be increasing. 
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 For x < 0, h(x) would be decreasing. 

 For increasing function 

 x > 0  h(x) > h(0)  

  f 














3

x2

 – f (3 – x2) > 0 

  f 














3

x2

 > f (3 – x2)  
3

x 2

> 3 – x2 

  
3

4
x2 > 3   x2 > 9/4  x < –3/2 or x > 3/2 

 

 

–3 –3/2 3/2 4 0 

| | | | | 

 
 Hence, h(x) would be increasing in (3/2, 4) 

 h(x) would be decreasing in (0, 3/2) 

 h(x) would be increasing in (–3/2, 0) 

 h(x) would be decreasing in (–3, –3/2) 

 Hence, options (A), (B), (C) and (D) are correct answers. 

 

50. (A, C) 

 When x < 2 

 f(x) = (x –1) (2 – x) (3 – x) 

 

 

2 3 
| | 

 
 = (x – 1) (x – 2) (x – 3)  

 = (x2 – x –2x + 2) (x – 3) 

 = (x2 – 3x + 2) (x – 3) 

 = (x3 –3x2 + 2x –3x2 + 9x – 6) 

 = (x3 – 6x2 + 11x – 6)  

 f(x) = (x3 – 6x2 + 11x – 6) 

 Differentiating w.r.t. x, we get 

 f (x) = 3x2 –12x + 11 – 0 

 f (x) = (3x2 –12x + 11) 

 f (x) < 0 

 (3x2 – 12x + 11) < 0 

 We can find roots of above quadratic equation as follows 

 x = 
32

132–14412




 

 

51. (A, B) 

 y = e–x  

 y' = 1x
e
  

 tangent  y – 1x
e
  = – 1x

e
 (x – x1) 

 Area A = 1x
e

2

1  (x1 + 1)2 Amax  x1 = 1 

 P  








e

1
,1  curve is symmetric so other point 










e

1
,1  will also  

 

52. (D) 

 2x – x2 in (0, 2) is symmetric about x = 1 and also sin
2

x
 

 so (A) is true also for both at x = 1 point of maxima so C is true.  
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53. (A, B)  

 f '(x) = 
2

1

1 x
  ;    –1 < x < 1 

         = –1          ;    x > 1 

         = 1            ;    x < –1  

 

54. (B, C) 

 We have,   3 28 6 2 1f x x x x     

   0 1f   

   1 8 6 2 1 1f       

     0 1f f  

 By Rolle’s theorem, we have 

     0, 0,1f c c     

  224 12 2 0c c    

   212 6 1 0c c    

   
6 36 48 6 84

24 24
c

  
   

    
 2 3 21

24


  

      
3 21

12


  

   
3 21

0,1
12

c


   

 and  
3 21

0,1
12

c


   

 Hence,  f c  vanishes for some  0,1c . 

 
3 21

0
12

f
 

  
 

 

   0f x   has atleast one root in (0, 1). 

 

55. (B, D) 
  

      0 1 2 0f f f    

  
 As,  f x  is continuous and differentiable between x = 0 and x = 2.  

  ' 0f c   for two points ,x   . 
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  ' 0f c   for atleast two  0, 2c . 

 

56. (27) 

 Let g(x) = 1 + 12x – 3x2 

 So,   12 6 0 2g x x x       

 Also,     21 12 3f x g x x x        

   global maximum of  f (x)  at (x = 2 or – 2) = 13 

 and global minimum  of  f (x) occurs at x = 5. 

 Note that f (5) = 61 – 75 = – 14. 

 Hence difference = 13 – (– 14) = 27. 

 

57. (4) 

 
 

2

4

x a
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  and xy e  

 and
2

xdy x a dy
e

dx dx


   

    2 ... 1
2

x xx a
e x a e


      

 Also 
 

 
2

... 2
4

xx a
e


  

 
24

4

x
xe

e     [Using (1)] 

  1 0x xe e   . Hence 1 0xe x   2a   

 Hence, sum of the squares of all possible values of a is 4. 

 

58. (1) 

  33tanf x x x   then   2 2' 3sec 3 0f x x x    hence  f x .  

 Thus  f x  assumes the value 2 exactly once. Also  0 0f   and 2
4

f
 

 
 

 so by intermediate value 

theorem   2f c   for some c in 0,
4

 
 

 
 

 

59. (4) 

 2 23 3
dy

x t
dx

   at ‘A’  

 
3 3

2 2 23
T t
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T t


    


 

     2 2T Tt t    

 2 22 0T Tt t    

   2 0T t T t T t      or 2T t    (T = t is not possible) 

 Now, 
3

2 2;A B

t
m t m T

t
    

 
2 2

2 2

4B

A

m T t

m t t
   (using 2T t  ) 

(2, 13)(–2, 13)

–2 2O

y

x

(5, – 14)

Graph of  f (x) = 1 + 12 |x| – 3x2
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 4K   

 

60. (1) 
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