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PHYSICS 
1. (C) 
2. (C) 
 Friction between P and Q will retard P (and accelerate Q) till slipping is stopped  

 Masses of the blocks are same so 

  Retardation of P = acceleration of Q g   

   
 Thus pv u gt    and qv gt   

 Once slipping is stopped both blocks will move with same velocity ui.e.
2

 
  

. Graph (C) depicts this 

treatment.  

3.  (C) 
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4. (A) 
5. (D) 
6. (D) 
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7. (A) 
 Focal length of the convex lens 
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 So the ray would become parallel to the principal axis after the refraction and fall r to the mirror 
and hence would get reflected back along the same path. 

8. (C) 
 In the case of minimum deviation, ray inside the prism is parallel to base.  
 Therefore, ray is deviated equally from both refracting faces     

 If,  = 34°,  = 
2


 = 17° 

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

 q1 and q2 both are negative and 2
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15. (A, B)   

  
16. (0) 
17. (6)  

  
 Let T be the tension in the string. The upward force exerted on the clamp = T sin 30º = T/2  

   
C 
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a
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 T/2 = 40N  T = 80N, a = 
5

5080
m
mgT 


  = 6m/s2 

18. (6)  

 BV


 = 4 m/s  

 BV


 = BV


– 

V  

 4 m/s = BV


 – 2m/s 

 BV


 = 4 + 2 = 6 m/s. 
19. (1)   
 for B, u = 30 + 10 = 40 cm 
 f = - 20 cm  
 v = - 40 cm   

 m = –  = –1   

 for A     u = - 30  f  = - 20, v = - 60   

 A1B1 =  =  =  cm   

 

 

20. (3) 
 For image formed by lens 

 
15
1

v
1

1 
  = 

10
1


 

  v1 = + 30 cm 
 i.e. 20 cm behind mirror  
 For mirror  
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CHEMISTRY
21. (D)

2H O
pVn 1.54
RT

 

4 2

2

MgSO H O

H O

n 1 54.2
n x (120 18x) 1.54

  
 

x = 7
22. (C)

* Presence of two EWG and resonance stablisation makes (i) strongest acid
* In (ii), two NH2 group acts as ERG through resonance after the loss of H+ therefore loss of
H+ is most difficult

23. (D)

Due to –I effect of –OH group and also 3ºC 2º C 1ºC    .
24. (B)
25. (A)

3[H ] 10 M 

So 2 31[Ca ] 10 M
2

  

Mass of 
3

2 10Ca 40
2


  

So, mass of 2Ca   ions in 610  mL, hard water

3 6

3

1 10 40 10
2 20

10

  
 

26. (A)
Molar mass of x = 0.444 × molar mass of y
Molar mass of x = 2.96 × 12

Molar mass of 
2.96 12y 80

0.444


 

27. (B)
The redox reaction is :

2 3 2
2 7 2 4 2Cr O 3SO 2H 2Cr 3SO H O       
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28. (C)
29. (B)

The hybridisation of atomic orbitals of nitrogen in 
2NO , 

3NO  and 
4NH  are : sp, sp2 and sp3

respectively.
30. (C)

Because carbocation has two double bond in conjugation.
31. (A), (B), (D)

Based on lattice energy
32. (A),(B),(C)
33. (A, D)

Vapour pressure of liquid is only and only temperature dependent.
34. (C),(D)
35. (A,B,D)

TP (1 3x) 1 3 0.1 1.3 atm      (x = 0.1 as PAf = 0.9 atm)

P 0.3 atm or 76 0.3cm of Hg  

or 760 × 0.3 mm of Hg  = 228 mm
36. (3)

4 3T 300 (p 3)
100


  

P 3T 300
100 100

  

Multiply by 100
4T 100 3 10 P 3    

4P 3 3 10 100T   

2dP 0 100 1 10
dT

   

x + y = 3
37. (2)
38. (1)

Let ‘a’ moles of Sn in ore sample

Eq. of 2
2 2 7Sn Eq. of K Cr O 
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  2.5 1 10a 2 6
294 0.5 1000

      
 

a = 0.0051

Snwt 0.06g

% by wtSn = 
0.06 100 15% x
0.4

  

x 1
15



39. (2)

H C—C—C—C—CH3 3

H C—C—C—C—CH3 3

H

H

Stable carbocation due to resonance
stabilise by –OH group.

OH

OH

H

H

H

H

CH3

CH3

40. (5)
5 1 0

3 2BrO Br H Br ( )
 

     

n–factor = 5

3

3
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MATHEMATICS
41. (C)

We have 
4 4

2
2 2 2 2 2 2

c cr
a cosec b sec (acot b tan ) (a b)

 
       

 Maximum value of 
4

2
2

cr
(a b)




 {when denominator is minimized}

 Maximum value of 
2cr .

(a b)




42. (C)
43. (C)

+ ++–
–2 0 3

44. (B)
45. (A)

Image of (–8, 12) w.r.t 4x+ 7y + 13 is (–16, –2)
46. (B)
47. (C)

   O   
x

y

48. (B)

1 1 1 11 sin (cos (sin (tan x)))
2

    
 

1 1 1sin1 cos (sin (tan x)) 1   

1 1cos(sin1) sin (tan x) cos1  

1sin(cos(sin1)) tan x sin(cos1) 

tan(sin(cos(sin1))) x tan(sin(cos1)) 

49. (B)

   1 2f x f x
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1 2

1 2

x – m x – m
x – n x – n



 1 2x x  f(x) is one-one

Let   x – m m – nyf x y x y 1
x – n 1– y

     

 not onto
50. (B)

   g x 1 x – x 1 x R    

   f g x 1 x R  

51. (B)
When

(i) P = 0 then it has infinte solution
(0, 6)

y = –4x y = 4x
y

O x
(ii) if –4 < P < 0 or 0 < P < 4 then it intersect at 2 points
(iii) P   4 or P   –4 then it has only one solution

52. (A,C)
1 1cos x tan x x [0,1]   

2
1 11 xtan tan x

x
 
   
 
 

 2 2 4 2x 1 x x x 1 0     

2 5 1x
2




53. (A,B,C,D)
sin2x – cos2x = – cos2x  1

6 1 1sinx cosx
5 2 3

 
  

 = 3 2sinx cos x
5 5



= sinx . sin + cosx cos where sin = 
3
5

, cos  = 
2
5

= cos(x – )  1
= cos6x + sin6x = (cos2x)3 + (sin2x)3

= 1 – 3 sin2x cos2x = 1 – 3
4

 (sin2x)2
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=  1

= cos2x + sin2x  = 1 – 
2(sin2x)

4
  1

54. (A,B)
2 2AC 3 4 5  

The midpoint P of 1AC , 1
2

   
 

‘m’ of 4 3AC 'm' of BD tan
3 4

   


1 5 5B or D cos , 1 sin
2 2 2

        
 

55. (A, B)

We have,   x2 + (a – 1)x + 
1
4

 = 
a
2

. (a R)

Now, sum of roots  = sin  + cos  = 1 – a ... (1)

Product of roots  =  sin  . cos  = 
1 2a

4


... (2)

Also,  (1)2  21 2a1 (1 a)
2


       2a2 – 2a – 1 = 0  
2 4 8 1 3a

4 2
  

 

But, 
1 3a

2


   (Rejected as from (1),  (sin + cos)  cannot be –ve, because  0 <  < 
2


)


1 3a

2




So, from (1), (sin + cos) = 
2
3

2
1
   = 30º   or   60º.  Ans.]

56. (4)

S = 
1

cos
 + 

2cos
cos2




 = 
2sin 2cos

2sin cos cos2
 


  

 = 
2sin 2cos
sin2 cos2

 


 

   = 
2·2(sin cos2 cos sin2 )

2sin2 cos2
    

 
 = 

sin34
sin4




 = 4  Ans.  if    = 
7
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57. (1)
x2 – 4x  0  x  (–, 0]  [4, )
x – 3 > 0  x  (3, )
x2 – 4x < x2 + 9 – 6x

 x < 
9
2

Ans.x  [4, 9/2)

58. (2)
Use the condition a1a2 = b1b2

59. (9)
25 2 x 4x   

2x 4x (2 5) 0    

2 9 2 x 2 9 2 9          

60. (1)

  1 1 1 1h 1 , g 1, f
3 3 2 3

             
   



1 1 1 12f g h
3

         
   

1 1 12f 2 1
3 2

            
   


