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CelehrOion #1: Chopterc 2I - 25

Short Answer Questions (5 or 5 poin8 crch)

Question I (5 points)
The initial charges on two identical metal spheres are gA: +4.00 pC and
(F: -7.50 p C. If the two spheres are touchedtog€trer, how many electrons
will get transferred from sphere B to sphere A?
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Question 2 (6 points) h  =  J ,  . \ J ' - , v

qu6u9nl(opom$) rf -ffi[16-rag
A parallel plate capacitor is connected to a power supply as Chown in

-  l . 6 o a x  l o  " c -
ryly as shown in the figure to the right. While the

capacitor is still connected to the power supply, a dielectric is inserted between the plates. After the
dielectric is inserted" does each of the following quantities increase, decrease or remain the same:

a)capacirance l@ ( c = K c. )
b) vottage across the capacito rfn*r, ,thr ',t"artu

c) charge stored on the plates (%=cv))\I\^/\raAL

d) electric field between the plates

Question 3 (6 points)
Stpwn below are three hollow conducting spheres of the same size; the net charge of each sphere is
gven (+3Q,4Q, and +5Q). Rank the spheres according to the magnitu&s ofthe electric fields they
frodruf;n,from greatest to least, at (a) points Pr, which are the same radial distance within the
hollows; (b) points Pz, which are at the same radial distance within tlre spheres; and (c) points Pr,
which are at the same radial distance outside the spheres. Rank the spheres according to the electric
ptential,from most posrtive to most negative, at(d) points Pr, (e) points Pz, and (f) points Pr.
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Question 4 (6 poims)
Are each of the following staFments True or False?
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ficld mrr* also be zero c thd point.

b) If the electric field is zero in w regim of spaog fu dffiic poteutial mrst also be zero in thatregion' 
&q a,/,,'r+fu, l;"^& o, a4>,,^tzi.-r)rr"q 4== , l"rrf V-- *nr-Ta

:Ilt* 
electric potential is zero in smc rqion of space, tb dctric field must also be zero in thatreglon' 
4 V = cp,.aFarn), & E = o tx*,otua'- Es = - \uA,

d) Electric field lines always point toward regi* of lower poffibl. 
e- p;5 4n ,\ A;rr^n h -orrrrr.

e) In electrostatics' the surface of a conductor is anequipotential srrfrE. 
"rUF^rig

f) Physics rules! (carefur how you answer - it,s worth I poiu o)

Question 5 (5 poinB)
Use the binomial exrEiG o shon'trat fre erpression fs the el€cfiic field a dishme z aborc acharged circular dicr of ndius R
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In fu figuc belw, v: 12 v, cr : cz:!.O FF, ca : r.0 pF, and c+ : 3.0 pF. what are the chargem andtte roltage across *h capacitor?
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Frrh2
Tltree chrged particles are placed at the oorners of an equilareral triangle of side 1.20 m (see the
figure below). The chrges re Qr : +4.0 pC, Q2 : -8.0 pC, and Qr : {.0 pC. (a) Calculate the
magnitde anil direction ofthe net force on charge Qr. (b) Calculate the magnitude and direction of
the net force on charge Qz.
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LtrrDbr J
A soli4 insulating splere of radius a has a Trmry charge dgryrry p and atotalcharge e.corcenric with this spbere is an wrturged, *rd;;G;i"l/ whose iorre, aoJouter radii are b and
;ffi|> 

a)"use Gauss'hw to derive tne -renitod"r';the erectric n"loisno* an of your

a) inside the insulating sphere (r < a)
U] 1n-!,etw.een th9 sphereand the shell (a < r < b)
c) inside the conducting shell (b < r < c)
d) outside the shell (r > c).
e) Make a plot of the magniludg of the electric field versus r for all of the regions.
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ftrlh a
A plastic rod has beeo bed into a circle of radius R: 8.20 cm. I-t has a charge et: +4.20 pCuniformly distributed along one quarEr of its circrmferencearro a,charge ez: -ileruniformlydisrihted along the rest of tbe circungreoce-(see figure uetow;. wi,ttivi'oat infinity, what is theelectric poteffial at (e) tre oenrcr c oftbe rit"ri *a-6p"* e on the central axis of the circle atdistance D:6.71cm from the center?
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thrHcr 5
Two charged conducting shells (fixed in place) ofare separated by d - 0.40 m and have charges of
qr : +5.0 pC pd Qz: -8.0 pC as shown in the figure below.

orr-0n TrL^'a /J.r< czer,^ru qr: +5.0 p,c qz: -8.0 pc

a) Find the point in space along the line containing the two spheres (not at iof.ity) where the electric
field is zero.
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b) A proton (m = l.!7 x 10-27 kg) is releas6dlrom fest 0.20 m to the left of the +5.0 pc sphere.
What is the speed of:the proton a very long time later?
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F\tHem 6
A thin rod of length.L is placed along the y-axis such that it's two ends lie at (0, -L/2)and (0, L/Z) as
shorvn in the figure b"loy. A charge of +q is uniformly distributed along the positive half of the rod
and a charge of -Q is uniformly distributed along the negafive half of the roa. inO the magnitude and
direction ofthe electric field at the point P, a distance x from the center ofthe rod. ExpresJyo* answer
in terms of Q, L, and x.
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