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Midterm #1, 141, Schwartz Name !/ ,!E{’/é»’ Graded on COMMUNICATION of physics

1) Fusion is the process that powers the sun and hydrogen bombs: small nuclei are fused into larger
nuclei. One fusion process involves a triton (two neutrons and a proton) and a deuteron (one neutron
and a proton) fusing to form a supercharged 5-nucleon nucleus, which gives off its energy by breaking
up into a single neutron and a helium nucleus (or alpha particle) at high speeds. I want to know which
of the particles gets more of the energy. Let’s simplify the problem to just the explosive breakup:
Protons and neutrons have the same mass, so we can think of this process as a S-ball cluster (in
space, at rest) breaking up into one ball and a 4-ball cluster. Do the two pieces equally share the
kinetic energy or does one get all or more kinetic energy? You will be graded not on your answer,
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2) My friend at mass 50 kg is on a scale in an Q_Om
elevator headed upwards at a constant speed of / e x x
8 m/s until t = 2s. Over the next two seconds, the/
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b) Please calculate what the scale reads under my friend at t = 1 s, and at t = 3 s. Include discussion of
lens and drawing
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3) Dragsters have a mass of about 1000 kg and the best get to 44 m/s in about 0.8 s.

a) What’s the acceleration?

b) Estimate the coefficient of friction necessary to make this happen in a regular car on a flat
level road.

¢) What’s the average power output during this 0.8 s?

d) Dragsters have their exhaust pipes pointed upwards, which ejects a huge amount of exhaust
at very high velocity up into the air. What effect does this thrust have on the coefficient of
friction necessary to accelerate the car? Why?

For all parts, please start with clarification of reasons, drawings, lenses.
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