Physics 133 Final Exam Spring 2002

Name

PLEASE READ THIS FIRST: Work the problems on separate sheets of paper and Hiepdbeet to the front. Read each
problemcarefully. The credit you receive on each problem will depeneaat as much on how you get your answer as on what
answer you get. Thereli® need to be as “wordy” as | ask you to be on homework, but you must show your work or give at
least a brief explanation fevery answer. | giveno credit for unsupported answers. | give partial credit for partially correct
solutions, bubnly when | can figure out what you are doing, so be as clear as possible.cévtakethat all numerical answers

are given with a reasonable number of significant digits (when in doubt, three is usually a good compromise) and that you have
includedappropriate andsimplified units. Check your answers for physioadsonableness whenever possible; | do deduct points

for ridiculous answers that go uncommented upon. /\N\/
1. a [14 pts] Find thecurrent in the 2.0 IO resistor. 2.0kKQ 8.0V
b) [6 pts] Perform a “power accounting” for this circuit—that is, show that the ’4_0 1 —
net rate at which the batteries avpplying electrical power is the same as th¢
net rate at which the resistors drssipating electrical power. 34V 6.0 KO

I A

2. Two point charges are placed as shown at right. [Note: The Pdint 3.0uC
merely a labeled position in space.] K ®

a) [3 pts] Find theslectrical potential energy of this charge
configuration.

b) [5 pts] Find theslectrical potential at pointP.

c) [12 pts] Find themagnitude and direction of the electric field vector
at pointP.

EXTRA CREDIT [5 pts] Find thelectric force on a point charge which
when placed at poir causes the total electrical potential energy of
the configuration to vanish. o—

80 cm

. . . 4.0
3. Find thecurrent being supplied by the battery / M
a) [5 pts]just after the switch is closed and — 0w
b) [5 pts] after dong time. —T—H 100 mH
c) [5 pts] Find theenergy that is eventually stored by the 5.0 | 200 mH
HF capacitor. . . - 1oV 2N
EXTRA CREDIT [5 pts] After being closed for a long time, the
switch is reopened. Just after opening the switch, what is
the current in the 2.0 resistor? 2.0Q —— 504F
3.0A 6.0 A
4. [15 pts]Three long straight wires carry the indicated currents in the indicated directions @ """"""""" @
either into or out of the page. Find timagnitude and direction of the magnetic field at : !
point P. : :
50 cm ! ;
! 40A}
@ mmm i nnn
P 50 cm

(over for more problems)
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5. [10 pts] Find the equivaleltpacitance between the terminals of the battery. || 6-0uF

EXTRA CREDIT [5 pts] If the 12uF capacitor carries §0C of charge, what is the Il
battery emf? 11uF

10 uF
— 12 uF

6. A solid conducting sphere of radiagarries a total charge of @3 It is surrounded by a
concentric conducting spherical shell having inner raldiaisd outer radiue that carries a total
charge of Q.

a) [5 pts] Find the amount of charge on each of the three sphaniades. [Don't forget to
explain!]

b) [5 pts] Find themagnitude of the electric field at pointP which lies a distanca away from
the outer surface of the conducting shell. .

7. [10 pts] A circular copper loop dropped from an upper region where the magnetic
field is zero into a lower region where there is a strong uniform horizontal magnetic
field as shown in the drawing. Explain clearly and completélythe loop
experiences anpward magnetic forcavhile entering the magnetic field region, imat
before or after entering the region.

[Note: Your explanation should procelagically starting with what you know and
proceeding to things you need to show. rdbbegin your explanation by saying,

“The loop experiences an upward force because ...” | would sugggest something pre
like, “While the loop is entering the magnetic field region ...”]

X
[Additional note: The phrase “by the right hand rule” is completely meaningless unle>%s
X

<l

wl,

you specifywhich right hand rule you are talking abaund indicate what quantities
you are working with as well as thelirections. I'll be far more likely to give you full
credit if you correctly answer the question without using this phrase!]

X X X X
X X X X
X X X X
X X X X
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