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

Second Midterm Exam April 9, 2003

You will be given 120 minutes to work this exam. No books, but you may usc a ,
handwritten note sheet no larger than 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. 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.
sin 45° = 0.707, cos 45° = 0.707, sin 30° = 0.500, cos 30° = 0.866

Rotational Inertias for radius R or length L:
sphere about axis: (2/5)MR2 spherical shell about axis: (2/3)MR2
disk about axis: (1/2)MR2  hoop about axis: MR2
rod about perpendicular at midpoint: ML2/12

| k g . = -
—pV© + P =constant = — = of= F=ma
v +yap + N N A

Each part is worth the number of points indicated. These should sum to 100 points. Setup
and explanation are worth almost all the of the points. Clearly state what you are doing and
why. In particular, make sure that you explain what principles and conservation rules you
are applying, and how they relate.
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Read the problems carefully.
Try to do all the problems. I A '
If you get stuck, go on to the next problem. total I l U 0 { A S
Don't give up! Try to remain relaxed and work steadily. [
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1) (25 points) A cylindrical block of wood with radius R, total length L and density p, is
floating in a liquid of density p,. See figure.
a) Find the height of the block above the surface. This is marked as h in the figure.

) b) The block is lifted a small distance x and released (“Small” means that x<<h). The
biock then bobs up and down. How long does it take to go through cne complete

cycle?
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2) (MR points) A cup of liquid is on an elevator that’s accelerating upward with acceleration
2 The area of the cup is A, and the depth of the Tiquid is d. The liquid has a density of pp
Use g for the acceleration of gravity. What is the pressure at the bottom of the cup? (Hint:
think about the forces on liquid at the bottom of the cup) Make sure your explanation is

clear.

) Fm lﬂﬂd\.‘ OD-G\’X\Q/L
N el vl A
r =
3.

"8

N~ Wlé = ¥h.2
N mm65+3.)' = &Ad (é\-ﬁ-ﬂ)‘:‘- F:M‘(e 8w ‘p!m'a\

DGy
37 Dewtn's 29 law G, the borce an +ha bofum

‘f\mm Hhee ’p/"“'d s
Fof = % -PA= P Ad (gve)

(P=gpd (gea)]
This s +e gavye pressore sinee | 5%,-.3& ad’ﬂ'deL'-eu-e

fresj‘ure_ above. Tl ‘\V\?J-Q Fr'essu,-t s

(P~ fu <5, G




Apr. 14 2083 88:48AM P4

3) (10 points) Imagine holding two bricks under water. They would sink if you let them go.
Brick A is just beneath the surface of the water, while brick B is at greater depth. Is the
force needed to hold brick B in place larges, the same as, or smaller than the force needed to

hold brick A? Make sure to explain your answer.
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m the new Bay Bridge by two cables. The
gthening the cables, so the cables may not be
tens.on T, and makes an angle of 8, with the vertical.

the same length. One cable has 1
other has tension T, and makes an angle of 8, with the vertical (see figure). Find an

expression for T;, the tension in cable 1, that does not depend on T,.
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5) (20 points) Two point-like children of mass m,=20kg and m,=25kg are each sitting L=2

meters from the center of a see-saw (see figare), The mass of the see-saw plank is

M,=60kg. Use 10 m/s? forg. At the moment shown in the figure, what is the angular

aceeleration of the see-saw? Specify magnitude and direction. Please do the problem

symbolicatly before plugging in any numbers, and use the symbaols listed above. 6( i b[ 2
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6) (10 points) Water is moving through a pipe of radius R, until it comes to a nozzle of
radius R,. It passes through the nozzle at velocity v, and exits at atmospheric pressure.
What is the pressure in the pipe at point A in the fignre? Please ignore frictional Josses in

the fluid, A L/,Uoule A,
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