Physics 1A - Spring 2016

LECTURE 1
MIDTERM EXAM #2

Guidelines/Advice

s On multiple choice and true/false questions, the correct answer is worth 1 point,
and your reasoning is worth 4 points for a total of 5 points.

» On true/false questions, if you select the answer “false,” it’s often best to provide a
physically realizable counterexample demonstrating that the statement is false.

» Your answers will be graded to a large extent on how convincing your reasoning is. [t
is recommended that you explain your logic in complete sentences whenever possible.

o Convincing reasoning is often a mixture of mathematics, explanations, and diagrams.

o If time allows, check units and limiting cases of symbolic answers! If a limiting case
analysis demonstrates that your answer isn't sensible, then explaining this in some
detail can gain you more credit, even if the answer is incorrect.

» You may write on the back of each sheet on the exam paper. Any work on the back of
any sheet will be considered as part of your graded work.

Name._JOSPUA_SAMAN|

ID#.







Question 1. (5 points)

Reminder: A correct answer is worth only 1/5 points ~ you must give convincing reasoning
for your choice. See instructions on front page.

If the net external force on a system is zero, then the mechanical energy of the system is
conserved.

(A) True
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Question 2. (5 points)

Reminder: A correct answer is worth only 1/5 points -~ you must give convincing reasoning
for your choice. See instructions on front page.

Consider the following two scenarios:
Scenario A. A rocket is towing 1000kg of cargo with a very light cable of uniform mass
density. The rocket exerts a constant pulling force of 10° N on the cable. The cargo is pulled
in a straight line without changing direction for 10 km

Scenario B. The same as scenario A except the cable is quite heavy.

Let W, denote the work performed by the cable on the cargo in scenario A, and let 1z
denote the work performed by the cable on the cargo in scenario B. Which of the following

is true?
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Question 3. (5 points)

Reminder: A correct answer is worth only 1/5 points -~ you must give convincing reasoning
for your choice. See instructions on front page.

If the net non-conservative work on an object is negative, then its kinetic energy cannot
increase.

(A) True

False
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Question 4. (5 points)

Reminder: A correct answer is worth only 1/5 points  you must give convincing reasoning
for your choice. See instructions on front page.

Nancy jumps onto a skateboard having effectively frictionless axles. The skateboard
starts at rest on the ground, and Nancy jumps on with a horizontal a velocity u relative to
the ground. A short time later, she jumps off of the skateboard with horizontal velocity u
relative to the skateboard.

Just before she impacts the ground after jumping off the skateboard, Nancy has zero
horizontal velocity relative to the ground.

(A) True

False
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Question 5. (5 points)

Reminder: A correct answer is worth only 1/5 points -~ you must give convincing reasoning
for your choice. See instructions on front page.

An imperial starship is flying through space on its way to assault a rebel fleet in the
Dagobah star system. Unfortunately for the empire, the starship’s circuitry was designed
by a USC engineering student, and a malfunction causes the starship to explode into three
pieces A, B, and C, all lying in a plane. Pieces A and B have the same mass and fly away
at the same speed and at the same angle # relative to the original line of flight of the starship.
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What are the possible directions of the velocity of piece C?
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Problem 1. (15 points)

Wile E. Coyote is chasing Road Runner on a track. Road Runner has mass m. Far down
the track is a circular loop of radius R, and at the bottom of the loop is a small railcar
of mass M. Road Runner plans to jump onto the railcar to escape from Wiley, but Wiley
knows this, and he has rigged a bomb to go off at some angle # above a horizontal diameter
as pictured. The bomb mechanism assumes (i.e. the bomb will only detonate under this
assumption) that Road Runner will run fast enough so that when he jumps onto the railcar,
he'll make it all the way around the loop without falling off. The track-railcar interface is
frictionless.
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(A) If the bomb goes off, with what minimum initial speed was the road runner running
toward the railcar?

(B) The bomb mechanism works by sensing the normal force between the railcar and the
track at the location of the bomb when roadrunner + the railcar pass by on the track.
If the bomb goes off, then what is the minimum normal force the sensor has to be
able to measure? Note that your answer should be written in terms of # and the other
variables given.
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