PhyzJob: Gonservation of
Momentum in the Rail Yard

1. A 588 N woman stands atop a 800 kg flatcar; both are

initially at rest. The woman then runs to the right and é
jumps off the right end with a speed of 7 m/s.

a. What is the initial (and final) momentum of the system? H'

b. What is the final momentum of the woman?
c. What, then, is the final momentum of the flatcar?
d. What is the final speed of the flatcar?

2. 100 kg Digby exerts a 300 N force on a 15,000 N boxcar
(initially at rest) for 10 s.

a. What is the impulse imparted to the boxcar?
b. What is the speed of the boxcar when Digby lets go?

c. If the boxcar then couples with a 2,000 kg coal car
(initially at rest), with what speed will the two subsequently
move?

d. Felix then grabs a rope dangling from the boxcar and
slows the two railroad cars to rest in 15 s. How much force
does Felix exert while stopping the cars?
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3. m, = 50,000kg mg = 10,000kg m¢ = 30,000kg mp = 5,000kg

Explanation of figures for exercise 3

1. Boxcar A moves with speed v, toward empty coal car Binitially at rest.

2. The two collide elastically; the coal car moves with speed v@ while boxcar A moves with speed V.

3. Coal car B then couples with boxcar C and flatcar D; they all move with speed V'gcp.

4. SnceV , is greater than vV'gep, boxcar A catches up with cars B, C, and D. Thistime boxcar A coupleswith cars
B, C, and D; all move at V' pgcp.

a. If vo = 10 m/s, what is the momentum of the system in figure 1?
b. What is the total momentum of the system in figures 2, 3 and 4?
c. If the speed of the boxcar after the collision shown in figure 2 is V'p = 6.67 m/s, what is the

speed V'g of the coal car?

d. What is the momentum of coal car B after the collision?

e. What is the speed of cars B, C, and D after coal car B couples to cars C and D?

f. What is the final speed of cars A, B, C, and D in figure 4?
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