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1. (C) 
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2. (D) 
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 After simplifying above equations, we get  
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3. (C) 
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4. (C) 
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5. (D) 
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6. (B) 

 Let 
1x  be the shift in position of C.M. of ball and 

2x  be the shift in position of C.M. of shell. As 

 there is no external force acting on the system in horizontal direction, so there is no shift in position 

 of C.M. of the system (ball + shell). Thus we have, 
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 From the figure 
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 This is the displacement of the shell when ball moves down to its lowest position. When ball moves 

 to the right of the centre of the shell, the shell further displaces by R/2. 

  Therefore the total displacement of the shell 
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7. (B) 
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8. (A) 
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9. (B) 
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10. (A) 
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  
2
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11. (ABD) 
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 After simplifying above equations, we get  

  
1v 1.5m / s.  

 Thus,    1 1 1J m v u 3 4 1.6     

        7.2N s  . 

 

12. (BD) 

 The total momentum and total energy of (earth + ball) 

 System remain conserved. 

 

13. (AD) 

 The initial momentum of the bomb is zero, and so after explosion, it must be zero. Some internal 

 energy will convert into external K.E. 

 

14. (AC) 

 From conservation of linear momentum we can see that velocity of 1 kg block just after collision is 2 

 m/s leftwards. 

   
 Now relative velocity of approach = 6 m/s 

 And relative velocity of separation = 6 m/s 

 
relative velocity of separation

e 1
relative velocity of approach
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 Initially 1 1 2 2
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1 2
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 During collision 
cmv  will not change. 

 

15. (ABD) 
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16. (5) 
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17. (0) 

  
 vcos30 u cos60  

 
u

v
3

  

 Law of conservation of linear momentum 
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18. (2) 
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19. (0.8) 
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20. (4) 

 The velocity of B just after collision with A is 
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 The collision between B and C is completely inelastic. 
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Answer Key 
 

21. (B) 
22. (C)  
23. (B) 
24. (D)  
25. (A) 
26. (D)  
27. (A)  
28. (B)  
29. (C)  
30. (B) 
31.  (C, D) 
32. (A, C) 
33. (A, B, D) 
34. (B, C, D) 
35. (B, D) 
36. (10.5) 
37. (9) 
38. (8) 
39. (3) 
40. (16) 
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SOLUTION  
 

41. (C) 
 It intersect on y-axis at (0, 3). 
 So PQ = length of tangent from (0, 3) to the circle. 
 
42. (D)  

 Given circle is . 

 Since the centre of the circle is , so (p, q) and (0, 0) are the end points of a diameter. As the 

two chords are bisected by x-axis, the chords will cut the circle at the points  and , 

where  are real. 

   
 The equation of the line joining these points is y = - q. 

 Solving y = - q and , we get  

 The roots of this equation are  and . Since the roots are real and distinct,  discriminant > 0 

 i.e.,  
 
43. (C)  

 Let  and   

 Let the equation of given circle be  

 The equation of chord of contact of tangents drawn from the point  to the given circle is 

 

 Since it passes through  

                                                                       �«��I) 

 Now  

 and PQ =  
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