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Please eircle vous sectlon:

mochion Section 2 Section 3 Section 4

Tristrucbions

Tlhis i a one hovr, closed book examination, Pud answers in the boxes provided,
ob cirele the best answer. 1 numerical answers are needed, you must include units,
i required, any work needed to justify the snswer must be shown in the space
provided. A correct answer without the necessary nstifying work may oot receive
any eredit, You may use she formula sheet on the Back of the exanm.

Total point scores for each problem will appear in the table below and in i}
heside cach problem number. Do what is easiest Hrst. AVOID glancing at anyone
plse’s paper during she exam! The honor code is in effect.

Yom must sefect d probiems from the choiee of 5 given. 1will try o grace all 5l
you do them, ard give vou the best 4 of 5, but. | teay run ant of steam. There are
no guarantess' T omay just grade che first 4 yos did aoad caleolate vour score from
fhsern.,

{Grade based on the 4 problerns vou chose.

Poind Tallies for the Exam Froblems

Probiem Desceiptlon Pax Seove : Actsal Score
X Short Answer 25
: Various Subjects 25
3 FHectrw: Flelds Fh
4 Capacitors AL
_ 5 {zangs's Law 2%
Total 4 ont of the 5 104




1. Short Answer (25 points total)

&} (5 points) A constant electric field of 10 NC points along the x direction. An electron,
injtially at rest, moves over a distance of 1.0 m. How fast s the electron

moving al the end of #s 1.0 m journey?
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b {5 points) Through what potential difference (V) has the electrop moved over 1ts Lk m
Journey in part a} 7 (Viieal - Vinitial)
sV = EA= (10 %—\ (1 L)
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¢) (5 poinis) A 1.0 charge is focated m the center of a Tm x Iny x Im box. Whit is ihe
Electric Fiux going through each face of the box? (hint: Total flux =7}

idtm - e um

Suce hog Same RIER,

[fﬁf\_f_..ir\ .
o 6 cewter
{L{‘rﬁyiﬁ— ) L < A et
grcn Voo i
e
I e ot 2
F(WL Slggx (U B

d} {5 points) At what distance is the force between Lwo elecfions cepural o B0 pINT
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£} {3 poinls) A positive charge is placed inside an unchayped coaductor. Sketch the distribution
of the charges on the conducting sphere due to the influence of the charge s the center.

(note: g iy large, and your skewch can e rough. b
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&) (5 points) A coaxial cable s basically a cvlindnical capacitor. Please estunale the
cipacitance i a cable that might be used W connect a TV o the cabie
outlet in the wall. Please wse the digram below {or dimensions,
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b {5 points}aince the cabie has plagtic o i, the apswer for parl &) needs $o be
medified. H the dielectric constant of the plastic used = 2.5, what is the
vslue for capeitance now? {I0s ok 10 geess part o) to do part b))

Cras ™ ¥Ceaz 25 (4 1T) 7000 37

¢ 03 points) Now, mstead of booking up your television, you decide to hook up & 9.0V
batecry 1o your cable. How much stored aterey 15 there in the cable after
youl charge it up watls the 9.4V hattery?
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d) (5 points) Suppoese in a certain region of space, the electric potential i described by

Vo= 3 xye. What 15 the electric field at a point x=1.0m., y=10 m, z=1.0 m"
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24 {5 pornts) In class, we determined that the electsic Feld above s chavged conducting

sheet was O/ E, (CF s the chargefarea), Show that the electric feld just
above the surh ..1{.,:. of a cm{iucmufr sphere carsying charge Q. Is deseribed
by the same formuli.
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5% Blectsic Finld Veciors (25 points total)

Consider the charges arvanged at the corners of a triangle as shown v she figure
bl

d=10cm
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a) Calodate the x and ¥ components of 1he electyic field at the poist ndicased

by B, "
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3} Bleetric Field Yectors (25 poins total conld, ]

) To wial position mmust che 2200 charge e moved i n:}]'rif v Lo male the slectyic
feid be zero (11 = (] at poin Y[ Jei 17 be tlie qrsint {1005
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] Caleniate the Electric Powentiad {sssene Vo O af v = intinily) ar point P ofor
the consfipurasion of charges i part bl
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43 Combinations of Capacitors Show Yeur Work![25 points wotal]

All eapaciiors are initially uncharged. The switeh, 31, i open. {Le. not con-
nected to cither positiot 4 or posigion B {(Electrostatie equilibrism means atter all
the charge has stopped moving around, or after a long vime.

C,=15pf
C,=20pf
V + e L [ - CSI 35 pf

_____ . o | I c,=30p
V = 6.0 Voits

.....

I} Switch 83 is moved o position a. What is the charge on € at electrostativ
gepilibrim ?
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1] Swited 31 is now meoved Lo posision i What 5 the charge on Oy al edeciro-
statie eguilibriun?
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41 Combinations of Capacitors Show Your Work!(centd, )

FII) Feow mueh electzostasic energy s stored By all the capacitors inpart )7
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%5 Switelr S1 iy now reoved back o position a, aud the cizonit i allowed 10 come
tor electrostatic equiliboiuee. Then Switch 51 moved again to posilion b, amd the
cireuil 33 aflowed Lo come to electrostatic cowlibom. How el clectrostatle
energy s stored by all the capacilors now? .
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3% Gauss’s Law (25 points total)

eacding & has charge uniformly disteibuted througheut its volume, Te

A very long [von can assnce 1§ is isfinitely long) nen-cenducting eviinder of

' ' . e S
of charge, or charge/usit sobeme, po= G w5,

autside the ovlinder,
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(hrcveases as v ot b,

the densivy

ad Cadonlale the Electric Field as s fonction of the vadins both inside and ourside
the cylinder. (hint: Find £ enclosed and use Guauss's Law)
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i) Caleulate the Bloctsie Potentinl as o fsnction of the eedins both inside and
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