Exam 2, Physics 208  Name Printed in Ink: nNEY
Dr.Saslow, 7/01/05, Sects.301-305 Section:

Don’t waste time on problems you aren’t sure of. Be clear and concise. A
cluttered response will not get full credit.

1. (6 pts) Let E, = 2z — 1, with E; in volts/m and x in m. If V =0 at z = 0, find

V(z). Evaluate E, for z = —2,—1,0,1,2 m and plot (no calculator plot; if you can’t

do this yourse%f vou should ask yourself if you belon% in math or smence)
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2. Consider two concentric conducting shells of radii @ and b with a < b. Let a charge ¢

- be on the inner shell and —@Q be on the outer shell.
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a (4 pts) Find the electric ﬁe}d in the region between the plates; explain your
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" 3. Consider three capacitors. Cy = 40 uF and C; = 20 pF are in parallel, and C3 = 30 uF
is in series with them. V4 =12V and §c = -8 V.

A a. {f.pts) Find the charge and voltage difference for each capacitor. Find Vp.
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b. @p%g) If, using insulating gloves, Cj is disconnected and then placed in parallel
with Cy and Cs, find the new charge and voltage difference for each capacitor.; ﬁi’;’; LDV
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4, A parallel plate c@f)acii;ozf has electrical energy 7./::: 1077 ergs when connected to a- 2&.?7;\ 2
6 V battery. It is now disconnected from the battery. A slab of dielectric constant
% = 5 and nearly the same thickness as the capacitor is slid into the capacitor.
a. (2 pts) What is the voltage difference now?
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b. (2 pts) What is the electrical energy now?
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c. (4 pts) Was the dielectric attracted, repelled, or did it feel no force when it was
part way in the capacitor, and why? (No reason, no credit.)
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5. You are given a voltaic cell with internal resistance of 2 {). When shorted, it briefly
produces a current of 0.12 A.
a. (4 pts) Find its emf and the rate at which energy is initially discharged.
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b. (4 pts) For what load resistance does this voltaic cell provide maximum power to
load? Find that maximum power.

i’ér‘ 1m'\§“‘£m€€ ""'“‘"jf}c Rm}’" = 252

2‘;} ,
«—ii = 74 R ? - ¢. ¢ A
TR = (e ip™Y(z) = 7o 107" W =.0072 W
c. (4 pts) A 100% efficient flashlight bulb of resistance R produces 0.8 W when used
with a AA cell. If R is much larger than the cell’s internal resistance, find R and

the efficiency at which the battery produces useful power.
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6. A voltaic cell has internal resistance r = 0.2 {2 and open circuit voltages across the
left and right electrodes of 0.2 V and 1.4 V, for a net emf of £ = 1.6 V. It is in series
with a resistor B = 0.6 . Let V, = 0.4 V. The connecting wires have zero resistance.

a. (8 pts) Find the current, the voltage drops a%ross the resistances, and sketch the

voltage around the circuit. 2!
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b. (2 pts) If the voltaic cell discharges in 40 minutes, find its initial “charge” and

its initial energy. “Q T = 2 (40X o) =436 A (:3%“ £ A A\»—)
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7. (6 pts) A strip of roadway has length 80 m and width 15 m. Automobiles move
through it with average velocity 50 m/s, with each taking up, on average, an area of
40 m?. Find the rate at which the autos pass through the roadway. If they each carry
a charge of 5 x 1077 C, find the electric current passing through the roadway.
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8. (6 pts) Two cars, A and B, have dead batteries that are jump-started by a third car

and then driven home, A going only a mile, but B going thirty miles. At home the
cars are turned off and then successfully restarted. The next morning only one car

will start. Which ong? Why? . \EE ¢,
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9. (8 pts) Find the 'sﬁnkﬂﬁ%w currents, #he unknown resistance, and the unknown emf for
the circuit in the figure. - T = Mz ﬂ% 3
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10. {12 pts) For the circuit below, take £, =8V, & =12V, ry = 0.01 Q, ry = 0.04 Q,
R = 0.03 Q. (1) Indicate and label the directions of positive currents and indicate
the positive side of the voltage AV across R. (2) Analyze the circuit using Kirchoft’s
rules. (3) Solve for the voltage across R. (4) Find the current through R and the
currents provided by each of the batteries.
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11. In the circuit below the bat e&y h&s an emf of 12 V.
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a. (4 pts) What is the equivalent resistﬁnce? 1
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b. (4 pts) Find the currents /; and kg, and the current from A to B, where upward
current is taken to be positive.
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