— Solwtions _
Gauss Law Practice Multiple Choice |

E 1. Atotal cha‘rge of 6.3x107 C is drstubuted umfonnly throughout a2, 7—cm radius sphere The
. volume charge density is:.

A.3.7x10"’c_/m3 /) —Z* 6;3)< . 745’/)(/0 7{ 7
. B.6.9%x10° C/m3 __,-/7‘%02,7)3 9’73
| J

C.6:9%10° C/m2
D25><10 C/ms -
E’_76><10 C/ma

74 2. A spherical shell has an inner radius of 3.7 cm and an outer radius of 4.5 cm. If charge is
distributed uniformly throughout the shell with'a volizme density of 6.1x10™* C/m3 the total -

| ‘...chargels o . 55,,,, l/ﬁ» 037)3
B s A _,3_77/0515)’ E /-
S 4 7 C ;-:sv' -
Caxi c = 46X 3
D.23x107 C ¢ : -
B4ox 107 ¢ g=p V= 64410 iC; (/495X o)
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D 3. Whena prece of papel is held with one face perpendicular to a uniform electric field the fhuk
- through itis 25 N - m” /C. When the paper is turned 25° with respect to the field the flux

through it is: /f E
A0 p _ /
B. 12N - ma/C [)g‘&g" 7
C.2IN-m2/C A
D. 23N - m2/C A
E. 25N -mo/C n

—_—

C 4 Conmdeaussslaw S .7 L_/a _ 25@52’593 _

N ég—§E Rriﬁi qm&ﬁ '

_5 J

Whlch of the following is true?

A. E must be the electric field.due to the enclosed charge - /;

B.If 00, then E= 0 everywhere on the Gaussian surface—

C. If the three particles inside have charges of +q, +q, and —2q, then the mtegral is zero — )é s

D. on the surface E is everywhere parallel to dA —

E. If a charge is placed outside the surface, then it cannot affect E at any point on the surface — A/ 2




i 5 . Choose the INCORRECT statement:

A. Gauss’ law:-can be derived from Coulomb’s law =~ y 5 :

B. Gauss’ law states that the net number of lines crossing any elosed surface in an outward
direction is proportional to the net charge eiclosed within the surface — )’G s

C. Coulomb’s law can be derived from Gauss’ law and symmetry — ')/65

D. Gauss® law applies to a closed surface of any shape - )/65

E. According to Gauss’ law, if a closed surface encloses no charge, then the eleotrlc field must
vanish everywhere on the surface — MO OUESIIE chav: jg will infFuerce

the, E-field on “Hhe swfice

D 6. A physics instruetor in an anteroom charges an electrostatm generator to 25 uC, then carries
it 111to the lectore hall The net electric flux in N - m*/C through the Iecture hall walls is:

A.O L E enc. - ;ZS)Q/O s 2%)( /OG L
£

B.25x 10 - —
C.22%10° 60 f ff}“f? | C
D.2.8 %10

E. can not tell unless.ﬂle lecture hall dimensions are given

E 7. A particle with charge 5.0-uC is placed at the corner, and mslde of, a cube. The total electric flux

SN0

in N - m?/C through all sides of the cube is: j
: . ic

A0

B.7.1x104
C.9.4 x104
D.1.4x10s
E.5.6%10s
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E 8. The table below gives the electric flux in N - m ?/C through the ends and round surfaces of four
Gaussian surfaces in the form of cylinders: Rank the cylinders according to the charge 1ns1de,

‘from the most negative to the most positive.

leftend right end rounded sisfice  NVEF /r / “’F

cylinder 1: +2 %-10-9 +4 % 10-9 —6 x 10-9 O .
cylinder 2: +3 x 10-9 - —2x 10 +6 % 10-9 4+ 7
cylinder 3: —2 % 10-9 —5 %105 +3 x 10-9 — Af _
cylinder 4: +2 % 10-9 =5 x 109 -3 x 109 (p

A 1,2,3,4

B.4,3,2,1

C.34,2,1

D.3,1,4,2

E.4,3,12
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9. A tound Wastepaper basket with a 0 15 -m radlus opemng is m a uniform electric ﬂel
- 300N/C, perpendlcular to the opening. The total ﬂux through the sides and botto ~ +° F

. _-.'N.m /C, is: —@’ - FA &)50 5 .
[C)géo o= 2/,,205 RS &——

n

E. can not tell w1thout k110w111g the areas of the sides‘and-bottom

E 10. 10C of charge are placed on a spherical conductmg shell. A particle with a charge of -3Cis
~ placed at the center of the cav1ty "[he net charge on the outer surface of the shell is:

' B.+3C '

Coc --E 0 _Zﬂﬁfcé orpa: &noécg/o;—-
D.#HC L
CBAC _gnd 15 only possibls

| f3 -~ I ﬁcnc =0 ,: Z nner=4 3

ff ”Q/A }enc ’ and jmh:r = f?

11. A solid insulating sphere of radius R contains posmve charge that is distributed with a volume
charge density that does not depend on angle but does increase with distance from the sphere
center. Which of the graphs below might give the magnitude E of the electric fie d asa functlon
of the distance r from the center of the sphere? =~ . W} I ﬁ)y’m d/’qrjg y
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D 12. Charge Q is distributed uniformTy throughout an insulating sphere of radius R. The magnitude

of the electric field at a point R/2 from the center is:
. = A “n ya 8—
A. Q/Ami, R? 5{['/70@ ’5«-6—-5 WaE
B. Q/ng, R? ‘ @ - =
C. 3Q/4ng, R? 2 - 3
D. (/8ng, R? £ (7, nr ) - _-@: Q_
E. none of these /? €o _
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A' 13. Charge Q is distributed uniformly throughout a spherical insulating shell. The net eleciric flux
in N - mz2/C through the inner surface of the shell is:

Lo rfbrm _D/Sﬁ'/éa #o# a/' M&ﬁjg

A D
B.Qleg o
G200 N\ Gaussian Sartace right ot
D. Q/nz, o
B. Q/2ne, | hut ot mSids Shetl
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‘ 25}15 =0 ond _._IE:O

c 14 A 3.5-cm radius hemisphere contains a total charge of 6.6 x 10”7 C. The flux through ﬂ}e
~ rounded portion of the surface is 4.97 % 104 N - m2/C . The flux through the flat base 1s:

B 2249 %10 N - ma /C P, :(’af(ﬁ)(qu-?C
btal  FESHI0TEALET

C.+2.49 x 10* N - m2/C
D. 994 x 10* N - mz/C
B = 74576

E.+9.94 x 10 N -m2/C
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~" 15, Positive ¢ arge Qisplacedona conduc‘ung spherical shell with inner radius R1 and outer
~radius Rz. A pa.mcle with charge q is placed at the center of the cav1ty The magmtude of the )
electric field at a pomt n the cavity, a distance r from the center, is: R

AL zero -'-'Q g ’@‘)‘Eﬁ[ cha 4] Shb(/\
o Yhneo R/ Must be mwjf'préces
q/ame, I

D. (q+ Q) 4ne, 1* Since G @hductos

E. (q+ QY 4me, (R* ")
Must be. oh
[iney Supface. 7‘[0/,
3 -
E-hdA= e pave £=0 #isidk ®
e fondacter
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A{; 16. Positive charge Qis placed ona conductmg sphencal shell with inner radius R1 and outer

radius Rz. A: point charge q is placed at the center of the cavity. The magnitude of the electric
field produced by the charge on the inner surface ata pomt in the interior of the conductor a

dlstancerfrom the center 1s _
i R - 3 o ner surface

A0

]3:' gﬁﬁ El;* Q+3 on outer surface
' o w2
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E""lﬂlré Jere nside Cav’hl‘y
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Charge is distributed uniformly on the surface of a large flat plate. The electric field 2 cm from
the plate is 30N/C The electric field 4 cm from the plate is:

-~ A20MC -
B.8ON/C 4 fade
C. 30N/C e ( }ﬁ() a
D. 15N/C -t )
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. T'wo large parallel plai:es carry positive charge of equal magpitude that is distributed uniformly

over their inner surfaces. Rank the points 1 through 5 according to the magnitude of the electric

field af the points, least to greatest.
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1, 4, and 5 tie, then 2 and 3 tie
2 and 3 tie, then 1 and 4 tie, then 5 : o .
2 and 3 tie, then 1, 4, and 5 tie /] 6" 5 4’// /)ﬁl/f
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G 19 A tidllow ~Gonductar is posmvely‘—cha;ged Aggmal:l- okargedng wl-iglowered by a sillc
thread through a small. opening in the top of the conductor and alIowed to touch its 1nner
surface. After the ball is removed, it will have:

A, a positive charge

B. anegative charge

C. no appreciable charge -

D. a charge whose s1g-n depends on what part of the inner surface it touched

E.a charge whose 51g11 depends on Where the small hole is Iocated in the conductor




