University of California at Berkeley
Department of Physics
Physics 8B, Fall 2008 Section 2

Midterm 1
October 7. 2008

You will be given 110 minutes to work this exam. No books are allowed. but you may use a
handwritten formulae sheet no larger than one side of an 8 2" by 117 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 vou'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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Formulae: (You may not need all of these!)
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Problem 1 - Point charges and potential energy.

Two point charges are held in place 3m apart. as shown in the
diagram. The lefi charge has Qx =-2x10"C and the right one
has Qg = +4x107C.

a) What is the magnitude and direction of the force on
charge B due to charge A?

b) What is the electric field strength and direction at point C. which is 3m to the right of point B?

¢) What is the electric potential at point C? Please use the convention that V = 0 very far away
from the charges.

d) Now a third point charge with Q¢ = +3x107°C is brought in to point C from very far away while
charges A and B are held in place. How much work does this require? Take care with signs.

¢) What is the total potential energy stored in the final configuration of all three charges? Please
use the convention that PE = 0 if all three charges are separated far from each other,
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Problem 2 - Big Capacitor

Two flat square metal plates that are each 10m on a side are
separated by a distance D = 3x107m. The left plate has a total
charge of Qu = -6C, while the right plate is charged up to

Qg =+6C. A wire connects the left plate to a resistor with

resistance R = 2x10°0, but the right plate is initially disconnected

from the resistor due to an open switch.

a) What is the electric potential difference between the plates? Is

the potential higher on the left or right plate?

b) What is the strength and direction of the electric field between

the plates?
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¢) If asmall charged piece of plastic with mass m = 2x10™"kg is released from rest at the left
plate. and it accelerates until it achieves a final speed of 20 m/s at the right plate. then what is the

sign and magnitude of the charge? You

may neglect gravity.

d) Immediately after closing the switch, what is the current tlm::-u%h the resistor?

e¢) How long after the switch is closed
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Problem 3 — Charged Particle in Magnetic Field .: Brs

Att=0, an exotic particle with charge Q =+1C and massm=lg is D w@—3 K
moving to the right with an initial speed of v, = 10m/s. There 1s a . o
uniform magnetic field of 27T into the page. You may neglect gravity A " ¢ A2
for this problem. % 'I:'_’ i
pé

_.
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a) What is the initial direction and magnitude of the magnetic force
on the moving particle?

b) What is the radius of the circular path followed by the particle?

¢) How much work is done on the particle by the magnetic field during Vs of a revolution about
its circular path?

d) How long will it take for the particle to make one full revolution?

e) If a second particle with charge Q = -3C is traveling straight out of the page, what is the force

on that particle due to the uniform magnetic field? J
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Problem 4 — Simple Circuit i
Consider the circuit diagram at the right, which contains 4+
two lightbulbs, labeled A and B. cach with a resistance of - T

L—

WY

80£2. and two resistors with Re = Ry, = 2002, and a battery B
with an emf = 30V,

g
a) What is the voltage across R¢?
b) How much current is passing through R¢? Is the (positively defined) current passing through
Re going upwards or downwards as viewed in the diagram?
¢) What is the voltage across Rp?
d) How much power is being dissipated in Rp?
¢) Ifone of the two lightbulbs burns out so that its filament is broken, how much power will be

dissipated in Ry from then on?
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