REVIEW STATIONS: MOMENTUM

STATION 1

A 30-kg child moving at 4.0 m/s east jumps onto a 50-kg sled that is initially at rest on a frictionless pond.  She coasts at a constant speed until her father stops her on the other end of the pond by exerting a force on the sled for 3 s.

a. What average force did her father apply?

b. How much work did he do?

c. How far did the child travel while her father was slowing her down?

STATION 2

[image: image1.png]Block B

Side View

X




A track consists of a frictionless arc XY, which is a quarter‑circle of radius R, and a rough horizontal section YZ.  Block A of mass M is released from rest at point X, slides down the curved section of the track, and collides with identical block B at point Y.  The two blocks move together to the right and stop at point P. The coefficient of kinetic friction between the blocks and the horizontal part of the track is (. Express your answers in terms of M, l, R, and g as you determine the following:

a. the speed of block A just before it hits block B

b. the speed of the combined blocks immediately after the collision

c. the amount of kinetic energy lost due to the collision

d. the value of the coefficient of kinetic friction on the horizontal part of the track

STATION 3

Puck A and puck B have a glancing collision on an air-hockey table.  Puck A has twice the mass of puck B and was originally traveling at 7 m/s in the positive x-direction.  Puck B was originally traveling in the positive y-direction at 3 m/s.  After the collision puck B travels at 4 m/s at an angle of 30(.  

a. What is the final velocity of puck A after the collision?

b. Was the collision elastic?  

STATION 4
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A 2.0 kg frictionless cart is moving at a constant speed of 3.0 m/s to the right on a horizontal surface, as shown above, when it collides with a second cart of undetermined mass m that is initially at rest. The force F of the collision as a function of time t is shown in the graph below, where t = 0 is the instant of initial contact. As a result of the collision, the second cart acquires a speed of 1.6 m/s to the right. Assume that friction is negligible before, during, and after the collision.
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a. Calculate the magnitude and direction of the velocity of the 2.0 kg cart after the collision.

b. Calculate the mass m of the second cart.

After the collision, the second cart eventually experiences a frictionless ramp. The graph below shows the speed v of the second cart as a function of time t for the next 5.0 s, where t = 0 is now the instant at which the carts separate.
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c. Calculate the acceleration of the cart at t = 3.0 s.

d. Calculate the distance traveled by the second cart during the 5.0 s interval after the collision (0 s < t < 5.0 s).

e. State whether the ramp goes up or down and calculate the maximum elevation (above or below the initial height) reached by the second cart on the ramp during the 5.0 s interval after the collision (0 s < t < 5.0 s).

