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HINTS AND SOLUTION 

1. (3) 

 Given, P = a1/2b2c3d–4 

 Maximum relative error, 
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2. (3) 

 For minimum value of m, the final temperature of 

the mixture must be 0°C. 

 We know that, 

 Heat lost by steam = Heat gained by ice 

  mLvapor + mCwater ΔT = miCice   ΔT + m ice Lmelt 

  m × 540 + m × 1 × 100  

  = 20 × 0.5 × 10 + 20 × 80 

  540 m + 100 m = 100 + 1600 = 640 m = 1700 
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= = = =m m gm  

       

3. (4) 

 r k s    

 

4. (1) 

 We know that, 
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5. (3) 

 Frictional force = μ mg 

 = 0.4 × 5 × 10 = 20 N 

 pseudo force = ma = 5 × a 

 Now, pseudo force = frictional force 

 ma = 20N 
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6. (2) 
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7. (2) 
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8. (1) 

 Frequency does not depend upon radius. As length 

is doubled, fundamental frequency becomes half. 

  

9. (3)  

 Covering a portion of lens does not effect position 

and size of image 

 

10. (2) 
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 x = 18 m 

 
11. (2) 

 K = 800 N/m 

 d = Fdx 

  = 

15
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  = 400 (152 – 52) × 10–4 

  = 400 × 200 × 10–4 

  = 8 J. 

 



 
 

12. (3) 
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13. (2) 

 Loss in potential energy = Gain in kinetic energy 
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14. (2) 
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15. (1) 
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16. (4) 
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17. (4) 
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18. (4) 

 Use a = μg and v2 = u2 + 2as 

 

19. (4) 

 Load supported by sonometer wire = 4 kg 

 Tension in sonometer wire = 4 g 

 If μ = mass per unit length 

 Then frequency
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 When length is doubled, i.e., lʹ = 2l 

 Let new load = L 

 As, υʹ = υ 

 
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20. (1) 

 Let velocity at A = vA and velocity at B = vB 

 
 Applying conservation of energy at A & B 

 2 21 1
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2 2 4 ...( )= +B Av v gr i  

 Now as it is moving in circular path it has 

centripetal force. 
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21. (4) 

 As body covers equal angles in equal time 

intervals. Its angular velocity and hence 

magnitude of linear velocity is constant. 
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22. (1) 

 The rotational kinetic energy of the disc is 
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 The translational kinetic energy is 

 2
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 Where vCM is the linear velocity of its centre of 

mass. 

 Now, vCM = Rω 

 Therefore, 2 2
trans

1

2
K MR=   

 Thus,  

 2 2 2 2 2 2
trans

1 1 3

4 2 4
K MR MR MR=  +  =   

  

2 2

rot

2 2total

1
14

3 3

4

MR
K

K
MR



= =



 

 

23. (4) 
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24. (2)  

 At highest point cos45º
2
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  Momentum 
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 Here, 
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25. (4)  

 Position and angular, momentum both lie in same 

plane. Hence, using right hand rule, it points in z-

direction. 

 

26. (4) 
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27. (4) 
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 (  VA = VB = 10 km/h) 

  From the diagram, the shortest distance 

between ships A and B is PQ. 

  sin 45º and 100 .
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28. (3) 

  
 Frictional force on m2 = μ m2 g 

 Frictional force on m3 = μ m3 g 

 Let acceleration = a 

 1 2 2

1 2 3

− −
 =

+ +

m g m g m g
a

m m m
 

 1 2 3

(1 2 )
( )

3

− 
= = = =a g m m m m  

 Hence downward acceleration of m1 is 
(1 2 )

3

− 
g   

 

45º

O

Q

B

A

P



 
 

29. (1) 

 We know that rate of heat flow 


=
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H

x
  

 ΔT & Δx same for both rods  

 So,  =
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30. (2) 
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31. (1) 

 The number of beats will be the difference of 

frequencies of two strings. 

 Frequency of first string 1
1

2
=

T
f

l m
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 Similarly, for 2nd string  
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 No. of beats = f2 – f1 = 144 – 137 = 7 beats  
 

32. (3) 

 For isothermal expansion 

 PV = P′ (2V)  '
2

 =
P

P  

 For adiabatic expansion 

 '(2 ) (16 ) ( )  = =fP V P V PV C  

 Putting value of P′ 
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33. (2) 

 We know that, 
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 In the given situation  

 k = k1 + k2 
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34. (1) 

 Since work done at constant pressure is more than 

at constant volume. So that Cp is greater than Cv. 

 

35. (1)  

 Pumping air inside the tyre is an adiabatic process, 

as it's very quick and compressed air inserts inside 

the tyre. 

 

36. (1) 

 As work done = 0  
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37. (2) 

 h = 
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T
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 mass M V=  
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 From (1) & (2) 
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38. (1) 

 We know that height to which liquid will rise is 

given by  
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39. (1) 

 Write in fraction instead of  

 Here, A = 0.1 cm2 = 0.1 × 10−4 m2 

 Y = 2 × 1011 Nm−2 

20.1
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                 = 2000 N. 

 

40. (2) 

 Velocity head = 
2
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 Pressure head = 
P
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41. (2) 

 Work done 

 
1

2
W F L=   

 But F = 
A L 

 

 and L t =   

 
1

( ).( )
2
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 Hence option (2) is correct. 

 

42. (2) 

 '
1 1 1(1 )L L t= +   
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2 2 2(1 )L L t= +   

 but ' '
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 2 2 1 1 2 1(1 ) (1 )L t L t L L +  − +  = −  

 2 2 2 1 1 1 2 1L L t L L t L L+   − −   = −  

 2 2 1 1L L  =   
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
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43. (3) 

 Due to volume expansion of both mercury and 

flask, the change in volume of mercury relative to 

flask is given by 

 ΔV = V0 [γL – γg]Δθ = V [γL –3αg]Δθ 

 = 50 [180 × 10–6 – 3 × 9 × 10–6] (38 – 18) 

 = 0.153 cc 

 

44. (4) 

 At equilibrium, weight of the given block is 

balanced by force due to surface tension, i.e., 

 2L. S = W 

 or 
2

11.5 10
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45. (1) 
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  3.2 = m  

 Now wave velocity 

 V = f  V = f = 120 × 3.2 = 384 m/s 

 

46. (4) 

 Let initial length 1 = 100 

 Then final length 2 = 121 

 We know that 1 1

2 2
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47. (4) 

 If V is velocity of combination (bag + bullet), then 

from principle of conservation of linear 

momentum. 

 (m + M)V = mv or 
( )

mv
V

m M
=

+
 

 
2 2

21
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2 2( )

m v
K E m M v

m M
= + =

+
 

  

48. (1) 

 Force of friction acting 

 = μ mg = 0.15 × 60 × 9.8 N 

 Distance = 0.9 m 

 Work done = 0.15 × 60 × 9.8 × 0.9 = 79.4 J 

 

49. (4) 

 At maximum height, v = u cos 45° ;
2

=
u

  

 ac = g 

 

2

2
2

2

 
 
 

= =

u

u
r

g g
 

 

50. (1) 

 Here, at is dimensionless  
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