
Physics 12       Name: 

 

The Ultimate Vector Momentum Assignment 

 

Key Formulae: 

 

p mv=
� �

 and p F t∆ = ∆
�

�

 

 

REMEMBER, MOMENTUM IS A VECTOR!!!! YOU WILL BE DRAWING TIP-TO-

TAIL VECTOR DIAGRAMS FOR MOST QUESTIONS, UNLESS NO ANGLES ARE 

MENTIONED! 
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40.  A chromium nucleus of mass 52 amu moving at 26 m/s collides obliquely with an 

identical nucleus that is at rest, and the two nuclei move off at right angles to each other.  

The final speed of the incoming nucleus is 24 m/s.  Determine the final speed of the 

target nucleus, and its direction of motion relative to that of the incoming nucleus. 
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41. 

An object of mass 0.092 kg which is initially at rest attains a speed of 75 m/s in 0.028 s.  

What average net force acted on the object during this time interval? 

 

A.  1.2 x 10
2
 N 

 

B.  2.5 x 10
2
 N 

 

C.  2.8 x 10
2
 N 

 

D.  4.9 x 10
2
 N 
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42. A ball strikes a wall perpendicularly with an initial speed of 4.0 m/s, bouncing off 

the wall at 4.0 m/s in the opposite direction.  Which of the following statements correctly 

compares the ball’s momentum and kinetic energy before and after the collision 

respectively? 

 

 Momentum Kinetic Energy 

A. different different 

B. the same the same 

C. different the same 

D. the same different 
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43.  A curling rock of mass 20.0 kg moving with a constant speed of 0.5 m/s collides 

obliquely with a stationary rock of the same mass.  Immediately after the collision the 

first rock moves off at 0.3 m/s.  If the collision is perfectly elastic, what is the speed of 

the second rock immediately afterwards? 

 

A.  zero 

 

B.  0.20 m/s 

 

C.  0.30 m/s 

 

D.  0.40 m/s 

 



Scholarship Questions!  Nasty, but really neat! 
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44. 

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

          (3 marks) 



9406 

45. 

 
 



9508 

46. 

 



8506 

47. 

A stationary life raft of mass 160 kg is carrying two survivors with masses of 55 kg and 

72 kg, respectively.  They dive off the raft at the same instant, the 55 kg person due East 

at 4.4 m/s and the 72 kg person due North at 4.2 m/s.  At what speed and in what 

direction does the raft start to move?     (10 marks) 
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48. 

A 15 g bullet traveling parallel to an inclined ramp strikes a 2.74 kg block of wood and 

becomes imbedded in it.  The impact drives the block a distance of 26 cm up the ramp.  

The ramp is inclined at 28°, and the coefficient of friction is 0.40.  What is the speed of 

the bullet just before impact?      (10 marks) 
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49.  A 1.3 kg object is moving due East at 25 m/s on a frictionless, horizontal surface.  

When the first object strikes a second, stationary 4.8 kg object, the 1.3 kg object rebounds 

at 9.0 m/s in a direction 53 degrees north of west.  What percentage of the original kinetic 

energy of the system is converted into other forms of energy during the collision? 

          (10 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. a) i) v= 1.1 x 10
2
 m/s 

ii) 43.0 10  N sp∆ = × i  

b) Impulse is a change in 

momentum.  Since momentum is 

conserved, the momentum gained 

by the probe must equal the 

momentum lost by the capsule. 

6. d 

7. a 

8. d 

9. a 

10. a 

11. d 

12. d 

13. b 

14. 2.1 , 47v m s θ= =
�  

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∆ = i

,  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 θ= =
�  

35. a) 3.8 x 10
5
 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. c 

39. h= 6.0 m 

40. 10 @ 67  S of Ev m s=
�  

41. F = 246 N 

42. c 

43. d 

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

45. 5.20p∆ = kg m/s 

46. d= 3.25 x 10
4
 m 

47. 2.4 @51  S of Wv m s=
�  

48. v= 3.8 x 10
2
 m/s 

49. 44.8% 

 

 

 


