Answer Key UP1 Sample Exam 2

Multiple choice
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The answers to the first two free response questions are posted.

GOOD LUCK ON THE TEST!!!!



Show all work completely, legibly and in logical order, starting with basic concepts.

14. (20 points) Car A of mass 800 kg and car B of mass_1200 kg are headed towards each
other as shown (top view). Immediately before impact, car A has a speed of 30.0 m/s
and makes and angle of 40” with the x-axis as shown. Car B has a speed of 20.0 m/s

and makes and angle of 75" with the y-axis as shown. After the‘éo!!mon;the cars stick
together and move as one. ‘

a) What is the velocity of the cars immediately after the collision, expressed in unit
vector (Cartesian) notation. Clearly show all work for full credit.
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b) Is the collision elastic or inelastic? Justify you answer with some sort of calculation.
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15. (20 points) A crate of mass 15 kg is on a level floor that has a coefficient of

TR

kinetic friction of 0.230. A person is pushing the crate across the floor by

applying a force parallel to the ground. They are getting tired as they push so the
force they exert is given by F = (80 — 10x) N, where x = 0 is the starting position.

They push the crate from rest a total of 5.0 m. Show work for your answers
below, or justify them with correct physics reasoning.
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b) What is the work done by the force of gravity? ANR 244 £
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¢ What is the speed of the block at 5.0 m?
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4
16. (20 points) A block of mass m starts from rest at the top of a frictionless hill of

height H. It slides down the hill and then over another hill of height /1 as shown.
The top of the second smaller hill can be modeled as part of a circle with radius h.
If H = Sh/4, what is the normal force that the track exerts on the block when it is
at the top of the second hill? Express your answer in terms of m and g. If any part
of your solution involves a free-body diagram, it must be clearly shown.
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