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V. [20 points] Three experiments are
performed with 6 pucks, A, B, C, X, Y, and
Z, on horizontal, frictionless surfaces. Pucks
A, B, and C each have mass m.  Pucks X, Y,
and Z each have mass M (M > m) and are all
initially at rest.  Pucks X, Y, and Z are made
of different materials.

In Case 1, puck A moves with initial speed
v0 toward puck X.  After the collision, puck
A is at rest.

In Case 2, puck B moves with initial speed
(1/2)v0 toward puck Y.  After the collision,
puck B moves to the left with speed (1/4)v0.

In Case 3, puck C moves with initial speed
v0 toward puck Z.  After the collision, puck
C moves to the left with speed (1/4)v0.

17. [6 pts] Rank the change in momentum vectors ( ∆r
p) of pucks A, B, and C in order of decreasing

magnitude from greatest to smallest.  Explain.

C > A > B.

  | |   ( ) | |∆ ∆r r
p pC A= 5/4

  | |   ( ) | |∆ ∆r r
p pB A= 3/4

18. [8 pts] Rank the final speeds of pucks X, Y, and Z from greatest to smallest.  Explain.

Z > X >Y.  Because there is no net force on either system, the momentum of each system is constant.  When
the momentum is constant in a system of two objects, a change in momentum of one object is equal and
opposite to the change in momentum of the second object.  Thus, the change in momentum of puck A is equal in
magnitude to the change in momentum of puck X, etc.  Therefore the change in momentum ranking for pucks X,
Y, and Z is Z > X > Y.  Because X, Y, and Z have equal mass and all start from rest, this is also the final speed
ranking.

Suppose that a different experiment, Case 4, had been performed with
pucks A and X.

In Case 4, puck X is launched toward puck A with initial speed v0 (the
same speed with which puck A is launched toward puck X in Case 1).

19. [6 pts] Would the magnitude of the change in momentum of puck A in Case 4 be greater than,
less than, or equal to the magnitude of the change in momentum of puck A in Case 1?  Explain.

Equal to.  Case 4 is identical to case 1 except that we are looking at the collision from a different reference
frame.  The free-body diagram for either puck will look the same from either frame, so the impulse delivered
to puck A by puck X is the same for both cases.  Thus, the change in momentum of puck A will be the same as
viewed from either reference frame.
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