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Physics Exam 2 180 points Name 'S Discussion day/time_.. | ™=

Part I. Questions 1-10. 8 points each. Multiple choice: For full credit, circle only the correct answer. For half credit, circle the correct answer
and one incorrect answer. For % credit, circle the correct answer and two incorrect answers.

1. When plugged into a typical 110 V electrical outlet, a particular light bulb has a standard operating power of 100 W. If the same light bulb is put in a

different circuit, you find that the bulb operates with a current that is one half of its standard operating current. The power drawn by the bulb in this circuit
is approximately

- U2 = < . = _ w\.\ < = Hb
G I e e T

R
b.25W
. = F
d 40w R

e.50wW

P2
2. Two pieces of copper wire have the same length, but wire A has a square cross section of width s whereas wire B has a circular cross section of
diameter s. Which of the following statements is true?

a. The resistance of both wires is the same. ) _H_ \
N .

b. The resistivit bo

c. Both the resistance and the resistivity of A and B are the same. B 4
d. The resistance of A is greater than that of B. R= L L R, =0 L
. . = ~ =
e. The resistivity of A is greater than that of B. %\l N a N & 5
\\w X s
r’.
3. Resistors R, and R, =2R are connected in parallel to an emf source that has negligible internal resistance. If resistor R , is removed from the circuit, the
current through R, would Fie 2 _R aR e
a. increase by a factor of 1.5. TLH» Qo Ria = L\wp T3 B
b. increase by a factor of 2. RARa / 'Yy

- d. decrease by a factor of 2. I

4. A resistor of resistance R, a capacitor of capacitance C, and a battery with emf € are all connected in series. The capacitor achieves a certain maximum

charge after a long time. Another circuit is identical except that it has two resistors of resistance R in series. The maximum charge on the capacitor in this
c c

second circuit would be as that in the first circuit. R Lff
a. twice as large LS\IE

b. half as large ~ ﬁ\ll'_

v . \
d. four times as large Q ¢ = CV Q $= cV

A nne fanrth ac laras
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8.A metallic weight is suspended from a metal spring. If now a current is passed through the spring,
a. the spring will contract, raising the weight, >

. the spring will elongate, Towering the weight.
c. the weight will not move.

d. whether or not the weight moves up or down depends on what the weight is made of (i.e. whether or not it is magnetizable). M
¢. None of these is correct.

9. An airplane is in level flight over Antarctica, where the magnetic field of the earth is mostly directed upward, away from the ground. As viewed by a
passenger facing toward the front of the plane, which wingtip is at a higher potential?
a. the left wingtip

b. the right wingtip
c. both wingtips would be at the same potential

d. It depends on which direction the airplane is flying.
e. None of these is correct.

10. Two separate circuits wrap around a metal bar. Just after the switch is closed, how do the currents I, and I, flow through the resistors R, and R)?
a. I flows to the left, I, flows to the left

%ﬁ to the left, 7, flows to the right > L A A

A
c. I, flows to the left, I, is zero LﬂLj S8 B »n.l/ /
d. I, flows to the right, I, flows to the left T : —
e. I, flows to the right, I, flows to the right

f. I, flows to the right, I, is zero -
g. 1, is zero, I, is zero T

Page 3 o
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12. (25 points)

The circuit below contains four resistors and a battery. The current through each resistor is I,L,1, and [ "

a. Circle the relations that are always correct: -u-m L=l L=I; I=I o L=0+

-1
mi

b. Combine R, and R, into one equivalent resistor. Call this R,,.

c. Combine all the resistors into one equivalent resistor. Call this R... R, .

d. Compute , in terms of R,R,R,R, ande.

rR, =Y K34

R, TRy ¥ Ry

e. You want to maximize the lifetime of the battery, and you are free to remove one resistor only. If all four resistors are equal, which one would you remove?

) mw‘?\ As o7 D,_

Justify your answer. wu:\umxﬁw 7%% I N st [y \ ) A L,..m \
+ . oz = ~+ 4
A ” 7 rv ~. - \m_wwr\ 1 m.wi K3
hv |, Ry = R
W R <> W@%
R ™~ 3 4 7 ' e R
! '\ V V 1\\_.I)D §:;:3._ 2 ﬁ“ /\\\N\mﬂ:\gx\ e “

H,.V (emo

»..>m§8=mbmwom@mo:oﬁomomwwo:gooGﬁom&o&S.&wo#o&r %os _oummﬂﬁ.o_omwnmEowi:oriw:m:mwgoowmamo_%.&o capacitor
to = 63.2% of its final value? _ N _ 0‘4 mt. £) = Dn‘ Qr et IR,,. mv
| 4>

] || ; => \Wﬂxﬂmmwﬁ?.\_« M«\n\uw
\

-
FM R, W|IW@
.

, T (0 b5
=5F pna” R, C ?5 u
L ReC
= N_wwim\

> >

>»>L
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|4. (25 points)

A long metal bar is pulled to the right at a steady speed perpendicular to a uniform magnetic field. The bar rides on parallel metal rails connected through a
esistor, so the apparatus makes a complete circuit. Ignore the resistance of esbat-and the rails.

1) Calculate the magnitude of the emf induced in the circuit (in terms of the variables given in the figure below).

/1 S dEe [ =g = Ryl

“ M, QTWM At

») What is the direction of the current induced in the circuit?

) Compute the current through the resistor (in terms of the variables in the figure below).

H = M\N = .mcw,wl

e XX X X

1) Repeat part c) with numbers:
bar resistivity =1.72-10° Q m
bar radius = 0.1 mm
bar length = 3.50 m
bar speed= 5.0 m/s
magnetic field =0.750 T

- sl - RN
e -
W\:Nr»w et
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;,&D}
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