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Aaron Justin Mahamadou

REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!

For this problem, very little partial credit will be given. In parts A, B and D, circle the correct answer(s). In part C, write the
correct answer in the box. i

A.

[5 pts.] Which of the following is always true in a collision between 2 objects.

(a) Total linear momentum is conserved

a. Q’P/77L one (b) Total kinetic energy is conserved.
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B.

Total energy is conserved.
None of the above.

[3 pts.] A skier skis down a smooth frictionless hill with a constant slope.

Work done by gravity is positive.
(b) Work done equals change in total energy.
©) Linear momentum is conserved.
(d) Power is constant.
(e) None of the above.

[3 pts.] A generator generates energy that can be converted to work at a rate of P= At* + Bt + C, where A =5.00 J/s?,
=-3.00 J/s, C=12.0 J. Calculate the total energy generated after the first 6.00 seconds of operation.
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[5 pts.] Abilliard player shoots a ball into another ball which has equal mass and is initially at rest. The surface of
the table is frictionless. Which of the following is true after the collision.

(a) The two balls move in the same direction.
(b) The two balls move in opposite directions.
{© The center of mass is stationary.

d) The center of mass moves with the same velocity as the original ball.
None of the above.
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Two birds of prey hurtling after the same mouse, collide mid-air and

grasp each others talons. Before the collision, each 250.0 g bird was
flying at 30.0 m/s at a 60.0° angle to the ground. See drawing.

(a) [8 pts.] What is the magnitude of their velocity immediately
after the collision?

b) [6 pts.] What is the horizontal component of their momentum
immediately after the collision?

(©) [6 pts.] How much, if any, kinetic energy was lost in the

collision?
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Rock 1 (mass = 4.00 kg) is dropped from the top of a building 30.0 m high.
Simultaneously, rock 2 (mass = 3.25 kg) is projected upward with a velocity,
v, =20.0 m/s. Assume that rock 2 is not directly below rock 1, so they do not
collide in mid-air.

[10 pts.] Calculate the distance above ground of the center of mass of
system at the moment rock 2 reaches its maximum height.

[10 pts.] Calculate the velocity (with sign) of the center of mass at the
instant rock 1 hits the ground.
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You are on a vacation in New Zealand and decide to attempt bungee jumping above a river. Your ankles are joined by a
flexible cord to a platform 134.0 m above the river. You jump off the platform. After you have fallen 40.0 m, the bungee
cord attached to your ankles starts to stretch. You continue to descend another 80.0 m before coming to rest. Assume
that your mass is 100 kg and the cord has negligible mass.

(a) [10 pts.] Find the spring constant k of the bungee cord.
(b) [10 pts.] Calculate the acceleration at the lowest point (magnitude and direction).
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[20 pts.] A bullet of mass m is fired into a block of mass M which is initially at
rest at the top edge of a frictionless table of height h. The bullet gets embedded
in the block and the block then lands a distance d from the table. Calculate the 5
speed of the bullet just before impact with the block.
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