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University of California at Berkeley
Department of Physics
Physics 8A, Spring 2003

Midterm 1
March 5, 2003

0
You will be given 1-{90 minntes to work this exam. No books are allowed, but you may use
handwritten formulae sheet no larger than one side of an 8 1/2 by 11 sheet of paper. Your
description of the physics involved in a problem is worth significantly more than any
numerical answer. Show all work, and take particular care to explain what you are doing.
Please use the symbols described in the problems, tell us why you’re writing any new
equations, and label any drawings that you make. Write your answers directly on the exam,
and if you have to use the back of a sheet make sure to put a note on the front. Do not use a
blue book or scratch paper.
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1) (20points) Sliding block

A block slides down a track that starts with a
quarter of a circle, and ends with a flat and

level part. At the end of the track, it hits and
sticks to a stop. Note that the ramp is free to
move left and right. You can ignore friction in
this problem. The mass of the block is m1,

and the mass of the ramp is m2. The radius

of the circular part of the ramp is R, and the \L

length of the straight part is L. If you use
conservation laws to solve any part of this
problem, make it really clear which ones Aaufj

;
\
you’re using, and how yon’re applying them. R~

0

@) After the block has stuck to the ramp, are the combined ramp & block
moving to the left, to the right or stationary?

b) Between the time the block started moving and the time that the block hit
the stop, did the center of mass of the two objects move up or down?
Did it move right or left?

¢) What is the position of the block when it hits the stop? Note that the
diagram as an x=0 point defined, please use that,
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2) (20 points) Two-part projectile motion P’jz r";

A ball is thrown up onto a flat horizontal roof.
The ball lands on the roof at the highest point ( L )
of its path, It then rolls across the roof, and vy /

falls off on the other side. (See diagram) S
Ignore friction, and what we’ve learned this Y, o L
week about rotational energy. Call the initial

A
speed v, and angle 8, and use L for the length CSSTTrY /\ rrss
of the building. heure

Find the time between when the ball is thrown, and when it lands on the far side, in
terms of the variables above.
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3) (20 points) Two blocks

Two blocks are connected by a string as shown.

Friction cannot be ignored. Use m, and m, for

the masses of the two blocks, and p, and y, for

the coefficients of static and kinematic friction.

You can assume that m, is larger than m,. /’
W,

Using just the information given, defermine whether the blocks are sliding or not.
(We’re looking for an answer like “if this is bigger than that, they’re sliding™)

What is the tension in the string in that case?
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4) (20 points) Train into buffer

A 50 ton (50x10° kg) locomotive is pulling [ o Mol.\o'-

into a station when the engineer realizes he is 0

going too fast (v=10 m/sec). He locks the '\’ je— b '—’7|
brakes, so the train starts to slide, when it’s a v

distance d=80m from the end of the track. g — “‘_“?__
The coefficient of friction is 0.1 while the ey e e e

train is sliding. At the end of the track is a
spring, which is strong enough bring a train to
astop. It has a spring constant k = 3x10*.

Please do each part of this problem symbolically, only plugging in numbers at the
end.

a) With the numbers as given above, does the train hit the spring at the end of the
track?

b) If the train were fo hit the spring while moving at Im/sec, how far would the
spring compress?
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5) (20 points) Falling spheres

Two spherical balls are dropped from a very large height. One has a radius of 3cm,
and the other has a radivs of 12cm. The mass of both balls is 0.5kg.

a) After they reach terminal velocity, one is moving mmch faster than the other.
Why?

b) Which ball will have greater kinetic energy when it hits the ground? The larger
one, or the smaller one? Why?

¢) Find the ratio of their kinetic energies when they hit the ground.
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