4B Exam 1 Winter 2020 Name SoLLT 1 ond

You have one (1) hour for 4 questions. No note cards, scratch papers, cell phones, calculators, or other
electronic devices are allowed. For full credit, show all your work. Please box your final answer. If part
of your work is on the back of the page, you must indicate you want the back graded also.

1. Aring of radius o and positive, uniformly distributed charge Q:is in the y-z plane with its center at
x =0. Aline of length L and positive, uniformly distributed charge Q: lies on the x-axis with one end at x
=D, the}other end at x =D + L. Find the force the ring exerts on the line of charge.
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2. A semi-infinite line of positive charge lies along the x-axis. The charge density, A, is uniform. An

electric dipole, p = 2agqyj, is located at the position on the negative y-axis at y = -y’ as shown. Find the
torque on the dipole due to the line of charge.
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3. Adielectric sphere has a hollow at the center. At the center of the hollow is charge +Q. The hollow
has radius a, and the outside of the sphere has a radius b. The dielectric is uniformly charged with a
total charge of -Q. The zero position of the electric potential to be at r = b. (V(b) = 0.) Find the electric
potential, V(r), in the region of the dielectric. That is, find V{r} where a <r<b.
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4. In the circuit shown, the capacitors C;and Czare initially uncharged. The battery voltage is V, and the
resistors are: R;= R, R2=2R and R3 = 3R. Switch S is closed and then switch S1is closed.

a) (5 points) What is the battery current immediately after both switches are closed AND after both
switches have been closed for a very long time? Your answer should be in terms of V, and R.

v Sz
'é./ R -~ £=6 - Ko CurReeNT 7o R,
2 V, - I, R,=0 -—7(1':: Y—a-‘-,
¢ 2R
L> % — NoO CHARGE 7o ¢, or ¢,
W, = Ty By LR, T B, =0

f <,
Vo e
If' = e IF &R

i gl ‘f’ﬂ - + &2 3
b) (10 points) With both switches have been closed for a long time, what is the voltage across C;and

the voltage across C;?  Your answer must be in terms of V,
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¢) (10 points] [ast, SWitch S;is opened again after being closed for a long time. What is the current

through R;as a function of time? °\4A_..
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