
Problem Session
Linear Momentum and Collisions

1. Starting with an initial speed of 5.00 m/s at a height of 0.300 m, a 1.50-kg ball swins down-
ward and strikes a 4.60-kg ball that is at rest, as the drawing shows. 

a) Find the speed of the 1.50-kg ball just before impact.
b) Assuming that the collision is elastic, find the velocities (magnitude and direction) of both 

balls just after the collision.
c) How high does each ball swing after the collision, ignoring air resistance?

2. A 1.00 kg steel ball strikes a vertical wall with a speed 10.0 m/s at an angle of 53.1° with the 
surface.  It bounces off with the same speed and angle, as shown below.  The ball is in con-
tact with the wall for 20.0 ms.  Let FWB be the magnitude of the average force of the wall on 
the ball and FBW  be the magnitude of the average force of the ball  on the wall.  Which of the 
following statements is true?

 53.1°  

53.1°  

 A. FWB < FBW.    C. FBW < FWB.
 B. FBW = FWB.    D. Insufficient information is given. 

Which of the following vectors best describes the change in momentum of the steel ball?
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 A.      C. 
 B.      D. 

3. A golf ball of mass m is initially at rest.  It  is hit by a club for a short time Δt and it leaves 
with a speed v.  The magnitude of the average force exerted by the club on the ball is:

 A. mvΔt.      C. Δt/mv.
 B. mv/Δt.      D. mv2/(2Δt).

4. Two billiard balls of exactly the same mass are placed on a frictionless table.  One ball is sta-
tionary while the other comes in with an initial velocity of 10.0 m/s to the right, as shown.  
The billiard balls collide elastically (there is no rotational motion, no loss of kinetic energy).  
After collision, the stationary  ball moves off with an angle |φ | = 53.1°.  Find the velocities 
(magnitude and direction) of both billiard balls after collision.  
You cannot use |θ | + |φ | = 90° unless you prove it first, in general, for elastic collisions of 
this type.

 
 

 

iv i ˆ m/s 10=
  

5. A 5.00 g bullet moving with an initial speed of 400 m/s is fired into and passes through a 
1.00 kg block, as shown below.  The block, initially at rest on a frictionless, horizontal sur-
face, is connected to a spring at equilibrium length with force constant 900 N/m.  Find the 
speed at which the bullet emerges from the block if the block moves 5.00 cm to the right after 
impact.  Neglect any changes in mass.
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Answers

1.
a) 5.56 m/s
b) -2.83 m/s (1.50-kg ball), +2.73 m/s (4.60-kg ball)
c) 0.409 m (1.50-kg ball), 0.380 m (4.60-kg ball)

2. b), b)

3. b)

4. v1 = 6 m/s, v2 = 8 m/s, θ = 37 ˚

5. vf = 100 m/s
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