Physics 208 EXAM 1 September 26, 2003

NAME: SoLYTIoNS

SECTION #:

TA:

Problem Points Score
1 25
2 15
3 15
4 25
5 20
Total 100

o No books or notes are permitted. Use only the formula sheet provided with the exam.
e Write your final answer in the box provided.
e All answers should include units.

o To get credit for a problem you need to show your work in the space provided. If no work is

shown you will get no credit, even if the answer in the box is correct. You are expected to
work all problems using the basic laws of physics and the equations provided on the formula
sheet. If you happen to remember the answer to a particular problem or know a shortcut

formula you must still work the problem to get full credit.

If you need more space, use the back of one of the sheets, and make a note that the work

is continued on the back.

Turn your exam in to your TA when you are finished.



- 1) Three shorter questions:

(a) The capacitors in the circuits shown below are initially uncharged. At some point the switch

is closed. For each case, find the total amount of charge that flows through the switch.
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(b) How much work would you have to do to move the 6 uC charge from point A to point B?
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(c) In a Cockeroft-Walton accelerator, protons (charge 1.6 x 1073 C
and mass 1.67 x 1027 kg) are accelerated through vacuum from a0 kv
a high-voltage terminal at 200,000 volts to ground (zero voltage). Pm P
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2) Ordinary #16 wire has a diameter of 1.3mm. Find the total power dissipated
along a 20 m length of #16 copper wire carrying a current of 10 A. The resistivity 7‘@“ L5
of copper is 1.7x1078Q-m.
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P- T2R= (198)*(0.5%69)

5.6 Watts,

3) An infinitely long cylinder of radius 20 cm has charge distributed uni-
formly throughout it’s volume at a density of 20 uC/m3. Use Gauss's
Law to find the electric field at a point 15cm from the center of the
cylinder.
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4) The figure below shows two concentric conducting spheres. The inner sphere is solid and has a
radius R,. The outer sphere has inside radius R, and outside radius R.. A larger sphere carries
a net positive charge @, and the solid sphere has an equal and opposite charge —Q.

(a) Make a drawing that shows the electric

field lines everywhere in space.
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(b) Starting with equations from the formula sheet, show how you would find the potential
difference between the two conductors. [HINT: [ r~2dr = —r7!]
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(¢) Find AV for R, = 10cm, Ry = 20cm, R, = 25cm, and Q = 5uC.
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5) In the circuit shown at the right the current Iy through =

T 1
resistor R is measured to be 0.15 A. Determine the value H 0sL i
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