
Physics 12 Momentum Problem SET 

 

 

5.8 

A 750g red ball traveling at 0.30m/s East hits a 550g blue ball traveling at 0.50m/s West.  

After the collision, the red ball moves away at 0.15m/s [30.0˚S of E].  What is the final 

velocity of the blue ball?  Answer: 0.287m/s @20.9˚N of W 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.5 A 4.0kg object is travelling south at a velocity of 2.8m/s when it collides with a 6.0kg 

object travelling East at a velocity of 3.0m/s.  If these two objects stick together upon 

collision, at what velocity do the combined masses move immediately after they collide? 
Answer: 2.12m/s @ 31.9 S of E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.6 

A 4.0kg object is moving East at an unknown velocity when it collides with a 6.1kg 

stationary object.  After the collision, the 4.0kg object us travelling at a velocity of 2.8m/s 

32˚N of E and the 6.1kg object us travelling at a velocity of 1.5m/s 41˚S of E.  What was 

the velocity of the 4.0kg object before the collision?  Answer: 4.1 m/s East 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.7 

An object at rest explodes into 3 equal masses.  One mass moves East at a velocity of 

15.0m/s.  If a second mass moves at a velocity of 10.0m/s 45˚ S of E, what is the velocity 

of the third bit of mass? Answer: 23.2m/s @ 17.8˚N of W 
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Bonus Problems 

 
34. 
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43. 

 
b)  What is the magnitude of the impulse exerted by the spring in stopping the block? 

          (3 marks) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Answers: 

1. a 

2. 24.1KE   J 

3. Conservation of momentum is a 

vector concept.  Both gliders 

have same mass and same speed, 

so the magnitude of their 

momentum is the same, but their 

direction is opposite.  One glider 

has a momentum of +p, one 

glider has a momentum of –p, so 

the total momentum before 

impact is zero.  After the 

collision, the momentum is still 

zero, so momentum has been 

conserved, and no momentum 

has been lost. 

4. b 

5.  

 

 

6. d 

7. a 

8. d 

9. a 

10. d 

11. d 

12. d 

13. b 

14. 2.1 , 47v m s    

15. a 

16. m2=4.19 kg 

17. d 

18. d 

 

19. a) h=1.3 m 

b) The same height 

c)  Energy is a scalar, so the 

steepness of the slope is 

irrelevant.  All of the kinetic 

energy will be transferred to 

potential energy in both cases, 

and since both cases have the 

same initial kinetic energy, the 

final potential energy will also be 

the same, and so will the final 

height. 

20. c 

21. b 

22. 56 @ 42  N of Ev m s  

23. b 

24. b 

 

25.   and as  increases,  decreases.KE F d d F 

,  and as  increases,  decreases.p F t t F   

Both the increase in time of 

impact and increase in distance 

of impact lower the force 

transferred to the occupants. 

26. b 

27. b 

28. d 

29. b 

30. h=0.11 m 

31. b 

32. b 

33. c 

34. 5.5 , 32v m s    

35. a) 3.8 x 105 kg m/s 

b)  42.3 10p N s     

c)i) in an explosion, momentum 

is conserved, so no change 

ii) the explosion adds kinetic 

energy to the system, so the 

system will gain kinetic energy 

 

36. c 

37. c 

38. h= 6.0 m 

39. 10 @67  S of Ev m s  

40. F = 246 N 

41. b 

42. d 

43. a) v=3.6 m/s  b) 18 kg m/s 

44. 5.20p  kg m/s 

45. d= 3.25 x 104 m 

46. 2.4 @51  S of Wv m s  

47. v= 3.8 x 102 m/s 

48. 44.8% 


