Physics 212, Spring 2009
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Magnitude of the charge of an electron or proton: e = 1.6x107 C. -

Section 1. Multiple Choice

1. Two wires of the same length are connected in
series to a battery, as shown below. Wire B has
a cross-sectional area that is twice the cross-
sectional area of Wire A.

Wire A

Aﬁ ~ ZAA

Wire B

The current through Wire B is

(a)  twice the current through Wire A.

(b)  half the current through Wire A.

(c)  four times the current through Wire A.
(d)  one-fourth the current through Wire A.
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equal to the current through Wire A.
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2. For the previous question, the drift speed of
electrons in Wire B is

(a)  twice the drift speed of electrons in
Wire A.
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0 4 VL( = A‘gwfé (c)  four times the drift speed of electrons

£ in Wire A.

(d)  one-fourth the drift speed of electrons
7h L in Wire A.
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.f mes (e)  equal to the drift speed of electrons in

Wire A.

3. The filament of a light bulb is non-chmic,
which means that its resistance is not constant.
Which has a greater resistance, a cool filament
(lower temperature) or a hot filament (higher
temperature). (Think about your model for
current in which mobile electrons collide with
atoms as they flow through the metal.)

(a)  acool filament
a hot filament
(c)  neither; they will have the same resis-

tance because the resistance will not
depend on temperature

Questions 4-5 srefer to the following situation:

Gel electrophoresis is a technique used to identify

molecules such as certain proteins or nucleotides, for

example. Two such molecules are shown below.
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4. If the molecules are negatively charged, toward
which plate will they migrate?

(a) 0V plate
500 V plate

5. Suppose that g4 = 2¢gp and suppose that
the drag coefficient is the same for the two
molecules. Which molecule will have a greafer

terminal speed and will thus travel farther be-
tween the plates in one hour?
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Neither, because they will have the
same terminal speed.



6. If you double the area of the plates of a capac-
itor, its capacitance will
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a) remain the same.

b)  increase by a factor of 4.

) decrease by a factor of 1/4.
increase by a factor of 2.

decrease by a factor of 1/2.

7. What is the equivalent resistance of the resis-
tors shown below?

50 QQ_L = Q‘ + Q’\
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(a) 030
(b) 59
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10. For the circuit in the previous question, if

you add a third resistor in parallel with those '
shown, the current through the battery will 6;@(;@ £

be more than with the two resistors i ¢ reetl
(b)  stay the same as with the two resistors
(c)  be less than with the two resistors

11. A current of 0.5 A flows through a resistor. How

many electrons flow through the re51stor m 1

second? A - T f [ @(.o,c L
(a) 1 electron (\ N | Gaxsd "?é
(b) 1.6 x 10719 electrons /g(&&_{w
()  6.25 x 10*® electrons Su @rjﬂ)( i =

3.125 x 108 electrons

1.6 x 10'° electrons
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12. A 5 Q bulb and a 10 © bulb are connected in

with a 1.5 V battery. Which bulb will be
bright
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13. A 5 £ bulb and a 10  bulb are connected in
parallel with a 1.5 V battery. Which bulb will
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16. For the resistors in the circuit below, AV, =
2.0 V. What is AV;?
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(a) 110V
(b) 20V AVi =9
(c) 9.0V =7V
@ 70V
(&) 40V

17. For the circuit in the previous question, if the
current through the R; is 0.1 A, then the cur-
rent through R, is

(a) lessthan 0.1 A
(b)  greater than 0.1 A
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18. Suppose that you use a 10 Q bulb when charg-
ing a 1 F capacitor, and you measure the time
required to charge the capacitor. You then dis-
connect the charged capacitor from the circuit
and connect it to a 5 £ bulb, and it discharges.
The time it takes to discharge through the 5 Q
bulb will be

(a)  greater than the time it took to charge
through the 10 € bulb.

19.

20.

21.

For the resistors in the circuit below,
the cwrent flowing through the battery
is 0.05 A. If the current through R; is
0.02 A, what is the current through Ri?
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For the circuit in the previous question, if the
voltage across the battery is 3.0 V, the voltage
across FHy is

(a) lessthan 3.0V
(b)  greater than 3.0 V

@ 3.0V
Flovorte i gﬁwaﬁ&f han ral

Lo et WA ;;iaf ra
y, .
¢

The electric field between oppositely charged
plates is shown below

3 E-field 3 E /)av\'f’g rfggw/\}/\il
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Which plate is at a higher electric potential?
(i.e. higher volts)

(b) ) less than the time it took to charge
through the 10 Q bulb.

(c) equal to the time it took to charge
through the 10 €2 bulb.

‘ the plate on the rlght

the plate on the left

(c) neither, because the plates are at the
same potential



22.

In lab, you measureggthe electric potential at var-

ious points inside and outside a capacitor, and
you plotted the potential vs. x to find the elec-
tric field inside the capacitor. For the graph,
shown below, what is the electric field?

Electric Potentinl vs, x inside a capacilor
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(d) -0.06 V/m
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23. If you connect a 3.0 V battery across a 0.5-

m long copper wire,

what will be the electric

field within the wire that causes current to flow

through the wire?

24. An electron (¢ = —1.6 x 107% C) that is ini-
tially at rest is accelerated across plates that
have a potential difference of 500 V.

V=20

V=500V
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What is the final kinetic energy of the electron,
in joules?
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A real battery has internal resistance. The volt-

age across the terminals of a real battery, when
current flows through the battery, will be

(a)
(b)

equal to the emf of the battery.

greater than the emf of the battery.

@ less than the emf of the battery.
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Section 2. Problem Solving

26. (a) What is the equivalent resistance of the circuit below?
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(b) What is the current through the battery if the voltage across the battery is 4.5 V?
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{(c) What is the current through each resistor?
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27. A 0.5 F capacitor is charged by connecting it in series with a 1.5 V battery and a 10.0 light bulb,

as shown in the circuit below. The capacitor is initially uncharged when the circuit is completed by
closing the switch.
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(a) What is the current through the bulb at t=0 just after the switch is closed?
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(b) What is the current through the bulb when the capacitor is charged to 3/4 of its maximum charge?
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(c) What is the current through the bulb when the capacitor is fully charged to its maximum posgiblem-mmmme—
charge?
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(d) Sketch a graph of AV vs. t as the capacitor is charging, and sketch a graph of AVg vs. ¢ as the
capacitor is charging.
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