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1. 10 pts. Shown are three frictionless tracks, each is of equal length, but bent differently. Idrop a
marble down each track.

a) We want to know which marbles come off with the highest speed. Explain why using energy is
the way to figure this out:

We fmnow KE.=0 Becsewn V=0, 20
Lol AKE ="APE ar zrP & dh Vs

b) Rank the tracks according to final speed when it goes off the track, from fastest to slowest, or
state why they all come off with the same speed.
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d) Rank the tracks accordmg to time taken to get to the end of the track, from shortest time to

A lo%st time, or state why they all take the same time. o fé
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2. Your Statements:
a) Please write and sign the following statement: “I will not communicate any information
about this test until after 2:00 PM today.”

Signature
b) If you didn’t use a calculator for this test and would like extra credit for it, please write and
sign the following statement: “I didn’t use a calculator on this test - your signature”

Signature




3. (10 pts) You fire a 5g bullet into a 1 kg mass which IMN [:l JU—
embeds itself into the block. The bullet is well known —
to have a speed of 500 m/s. The mass slides 2.0
meters on a horizontal frictionless surface, and then compresses a spring as shown. The spring
constant is 1000 N/m. We want to find the speed of the block immediately after the collision with
the bullet and the compression of the spring.

a) For each step of this process, explicitly state what is conserved and not conserved. You
may refer to any of the 4 concepts to describe what is happening. There’s maybe 4 steps
that you might consider, but two of them that you must consider:

I - the gunpowder exploding to get the bullet moving (optional)
2 - The bullet hitting and embedding itself in the block
3 - The block sliding down the frictionless surface (optional)
Y - The compression of the spring

b) vBlock: ~2.5 m/s or 0.5% less
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4. (10 pts) An object starts from rest at a ¥

displacement you can choose and label. It

accelerates in the positive x direction at a,Z%

rate of 3 m/s* for four seconds and then

accelerates in the negative x direction at a

rate of 6 m/s” for two seconds. Please

graph the acceleration, velocity, and ¢
A
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displacement as a function of time.

Extra Credit: label axis with values | QM/\S,V

The maximum and final displacement is
36 m. The maximum velocity is 12 m/s.
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5. (10 pts) At right you see a 3 kg mass that would just flop downward and ' F/H

hang from the wall on a spring except for the fact that it is being held at rest /1
by my hand, which you cannot see because I didn’t draw it. Additienatlys —
The mass is attached to a spring of spring constant 100 N/m and is f - MU

exerting in holding the mass in place.
a) Please start this problem stating why you know it’s a dynamics
problem and then m j/
b) Follow the protocol introduced in class to find the force provided by
my hand. The force should have a magnitude and direction (angle).

compressed (not stretched) 40 cm. We want to find the force that my hand is /
4

AN

The answer should involve 50 N and a 37 degrec angle
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