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4. 27 C of charge are placed on a spherical conducting shell. A 11 C-point charge is ot
placed at the center of the cavity. The net charge on the outer surface of the shell is:

A0 C 7AW I

B) +27 C
© +16 'C
Op+38 C
E) -16 C

5. A particle has a mass of 6.4 x 1027 kg and a charge -+2e is released from rest in a
~ uniform electric field of magnitude 8.0 x104 N/C. The acceleration of the particle in

. _
| mistis: E S  aneeym Q- ma.
B) 0.48x 1012 £q: ¢ R LA s -
C) 3.86x 1012 : Ly o Y Xlo®
D) 1.6x 1010 £9: po &1 0N . f
'E) 0.96x 1012 - 4
F-—-_- mcL M =) a?—q‘E ZEL(D’J_E a.2
A ME 5 AN 1ok i
6. A 5x10-8 C charge is fixed at the origin. A -8x10-8 C charge is moved from x = 10 cm X1a°
on the x axis to y = 20 cm on the y axis. The change in potential energy is: %E&
' ' . | o -
PU:U;-— 0/,‘ Uf: ‘;CLQ\ & x‘a‘i XEXx =5 ~g .
A) 1.1x105 J ‘ o ow g b T 3.4 1O

B) 9.0x1057 &, %14
© 1.8x104 J o
D) zero

E) -1.1x104 J

' : 3
- Uele saeprat O wdee

« - 36K
2 AFAEL -3 Lyp

<L
- ‘qu‘o“q‘ P:z E-
=\. ¢ xo" 0.8 '_Fi_'

% 7. When the dipole moment of a dipole in a uniform electric field rotates to become _
more nearly aligned with the field: P Q J‘

‘ : V. v4
A) the field does no work . —_—

B) the field does positive work and the potential energy decreases £
C) the field does negative work and the potential energy decreases

D) the field does negative work and the potential energy increases ' e
E) the field does positive work and the potential energy increases ) ;
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ot _A A%
‘ X =
q, ~2n0 X g EY
e 06"3\16\0"4
b - Q’ -
© % 12, Acharged oil drop with a inass of 2.0x10-4 kg is held suspended | by Aownward,
0 electric field of 500 N/C. The charge on the drop is:

A4

¥R ” ' S Booz NS
o @) 45x104C . & ii s 3’ ] _ re
B) +2.5x104C : g, 7 e l
@© -4.0x106C . £ - ) Sooq, 2xu
_ D) +2x104C F _%M@\ M re Sos
E)_+4.0x10:6 C - S |
_ o hA\\flC’J’ -
. Ax\o . .
13. A 25.0-uC point charge is placed at the center of a cube. The electric flux inN-m?/C . -
through one side of the cube is: i
» : s L A G
A) 1.1x105 D s T £ — ' ,CD';%L
B) 0 ~ . o O .2
C) 5.6x105 e B q paxt@e
)} 5 ' : S
D) 1.5x10 | : . e —2500
[E) 46x10°1 SN0 ,
) ¢4 6
_ | il
14. A 5-cm radius conducting sphere has a charge density of 8x10° C/m?2 on its surface.
Tis elociric potential, relative to the potential far away, is: 7, — _ .
asx104v Ve R L7 cane)
f Axi * -
) 3.6x105V "F.";EE’T(W— s 4\t K?Kiog. ?’ é?ﬂéé
C) 7.2x105V o . ‘;ﬁ NS e
D) 22x104V  gX L U552 X\o \25 A ﬂ
) 1.1x104V ¥ Coagg™)

0,05  ug AT x| . ‘1.9X\o‘"

15. The electric potential at points in an Xyz space is given by : :
V = 3x2y - 3y%z + 4x72 V/m3 . The electric field at the point p(1,0,2) is

A) E=0 W - 68 i -15¢

@y E=-16i-3j- 16k N/C " 5 a
C) E=-12i-3j+12k NC. Qﬁ) —i°>§j6‘32’ s -3

D) E=-16i+5] N/C

E) E=-16i+9j+4k NIC -
) ’ 2 (M agxz

o {/6 \Q&
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€ =8.85 x 1012 2 /Nm
k=1/47 = 9.0 x 10° N.m2/C?2

1. A particle (m = 50 g, g = 5.0 uC) is released from rest when it is 40 cm from a second
partizlle (Q =-20 xC). Determine the magnitude of the initial acceleration of thz 50-g
article. * : o
P € e ©Q="3vx\N C -
e, AN O‘B\z‘%
a. 50m/52 (\= S'I&Q_ [ F- .
b. 28m/s’ — - \ =W %
c. 72m/s Ao ) o = F \“1
@ 112m/s*7 v oo W Leh 6N ™~
e. None of these W%e €2 ‘
e ] i &Y -¢ £
¥ £ qxio%B 0 x20UD ~
Boysa =R4 ¢ = “Eoxi0 SAGKIa
2, Three point charges, two positive and one negative, each having a magnitude of
25uC are placed at the vertices of an equilateral triangle (30 cnon a side). What IS
the magnitude of the electrostatic force on the negative charge?
- 6NN v F X 10
ey 1= o
156 N T ey
©) 18N" :p.y & \
c. 69N ok T BNV —
= 4 391}1 A ”‘\ & e A= K + Eﬁ(w\_ *
- . Q - \\0 __-sﬁ \ 2 3¢ .
k)}\j Q)»Y 1 - | “ \ \'l « %3 'ﬁ_q"l— o 2 ' q)ug(}
6 T . . + 2k
) 4 6 U = e F @33% R~ (25 xi0

; ————g
A charge of 80 nC is unif ormly distributed along the x axis from x = 0 tox= 20m. C\O.O Ko7
Determine the magnitude of the electric field at a point on the x axiswithx=6.0m. - 12.5

2
wl
I A\ L
=, ¥ M S -
" 30N/C [/ I 2 ¢ . N AR
5. 15N/C £ fHﬁo(G— Gz O 1. =5
‘ ELS Oyratxsexe’ ¢ 9 N/C zo &ox Woo -% ¥
6-—‘——3'--- d. 90N/C i ‘9' - s at
e. 60N/C = - -“q ;'A L
- S 3 (TF”., lL_i'! == 6
3k - Wike 2 W% \‘o‘-R\a KM T/ Y— KAL
=qm‘?2 A ( v y
B . \é\c\ 9 —-i'x «
T = N = A -
YKo '1_‘;“’“\ s ail Kl &
' Av
. Y \i-—-—- o>
”'\\\‘LQ ey u\\‘a -‘(.\ z ](Jd ﬁ‘g——&q_ 1
wsh~% j\ /)\
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e AL SL se O
. Vi‘(t.v ‘"'L e X UL'
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y
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5
A C Q
py 2
§ v e 3 X 7 X% . _ 0to x =3 m. Which
4 60nC dhargeis uniformly distributed along the 238 ST 7 ;1ec:)i§ field aty =4
of the following integrals is correct fof the y Compon?t Zi glfl @’
m on the y 2xis? & il ’ , a‘t\& = 0 sind
Afora .
: 72dx -, Sieo €3 T
/ e+ . - e _
et A a3 . A
2 &% “\x g
a6+ o S
) 3 72d% - )
= 16+x* e : ' 3
" o 18dx T N Xq - - \ A
E16+x2 | \ Wace N s QR‘L ) s —.3'-}__; M
\ 5 o . 3 ,
2 \‘1\ X P{l"' \(-\

e. none of these
aF 8 T,z 0-+20x3
ma = = 60
a- £%= 2.5 4866?20 WVW"Z?Z Vay =50
e B hg e Nay= 537+
5 A particle (mass = 5.0 g, charge =40 mC) moves in a region of space where the
electric field is uniform and is givenby E, =2.5 N/C,E,=E,=0.1 T the velocity of

the particle at £ =0is given by 7, =50 m/s, v, = v, = 0, whatis ie speed of the

particle at# =3.05? — _
: o | By X =70
a 94 m7"s" YFe- 94N " :‘: 2 | ®pe0 t
‘ @ 78 m/s | Oyx= 30 M\b‘L " Oy = 0
c. 64m/s - Oz = o
d. 112m/s \,3_-- Ny tak \"y’ Sowiy No a0
;. P9 : i
€ m/s Nayz © ‘\-\}.0\\3') =40 w\i.-, . ;
| : Nz ‘\Y\T}T\:Q -
e 6. A proton moving at 3 x 10* m/s is projected at an angle of 30° above a horizontal

lane. If an electric field of 400 N/Cis directed downwards, how long does it take

P
the proton to retum fo the horizontal plane? (HINT: Ignore gravity)
[Mpporon = 1-67 % 107 kg, fegron = +1:6 1077 C] & £ Yoo
a 1.56x 104 S
b. 62x107 s
C. 6.4x10¢ s :
@ 78x107s ; RTAE
e. -None of these T = M0sY Wy o Ea

Y .- -3 . )
N s WROO e Foremud ™ AN as =330 fwid
'\ts\(\@ w\S - 4 2

\' 1%:

Vg = Ny, + at
i g " T o N0 , -7
T L b \‘_'r)-:(\;)\’t & --.5';1 D \'_, 'lC = 1‘.\% N\ 5 s
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¥ Charge of uniform surface density (4.0 nC/m’) is distributed on a §pheric:a_l surface
(radius = 3.0 cm). What is the total electric flux through a concentric spherical

surface with a radius of 10.0 cm? " a
B2 ) o
Ga

: “V:‘Q /
a. 141N-m?/C 2 AO-GJ}{n
b. 203N-m?/C G %
¢ 23N-m?/C . S
5AN:m/CjC AN = A0 6¥A

e \E-dn

T J?t_e. '9.1N-Ir12/CEz Oy G = 4 X8
E’Ao; igf@ q ﬁi = \"\0 Ao
() I = 4 : IR
‘wmﬁ[é}[ ol > tee G0 WU T
. Ca \CO q €o E = ‘}”K\O‘q 4 ,9./‘,“60\ - ;3 W -w
- ) EA ® "%‘ b ,AJT'C'LD '\CJGR\OA %Ei\—iro',—_"‘ - o ,C” ‘

8. The electric field in the region of space shown is given by E = (81 + 2yj) N/C where
y is in m. What is the magnitude of the electric flux through the top face of the cube

shown? .
v R r . A v%[g Ak ANA
E.z -4 — 1; B : g'q LR A N ,

. 46

,/_/___,4// <z ~ N Uaa

¥

a.72 N-m?/C
b.60 N-m?/C \,5}—91—473
_@54' N-m?/C |

d.zero N-m?/C

e. None of these _ j 9 . C/I/‘} [ ﬂ

2 (gr%zéoj.& A5 |
2«0 9 y
: 21 O(Kj
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- 2 B/ 6‘2 e \
51,_4&%5)“6 AL B(J‘UNDl -
- Go 27K X
=3 ﬁ;ﬂ%—?ﬁ%{ =
G - AG
S of uniform density (5.0
Along nonconduchng cylm er (radxus NIZ cm) has a charge o < e!tgc b
nC/m’) distributed throughout its eehmDetexmme the magnitude of the.

" J, ﬁeldﬁﬂmﬁomtheaxxsofﬂlecyhnder .. . :
(f@f;{“} ey, -z 5xw0 t\m ngee %E'd!-\ \ _q"-“. ;
g 169 N/C s } .. :
‘ulécw&@ 20 N/C o \"-1\“\\‘\\\: RAag ) \SQ
Y c. 14 N/C _ 4 : ‘
d. 225 N/C K- ot P 6. q
© | fc_o

28.1 N/C

Co 2 ) = L5006 Yyad”

Ge 2 XEX 1672

10.  If the electric field just outside a thin conlducting sheet is eqiial to 3.0N/C,
determine the surface charge density on the conductor. B

a. 534 pC/m? q” &C( 'a\f}‘ = Qemc- -
b. 445 pC/m? L . VA W)
(? 267?C/m_-%2 .

3&)5&;\\

- - &=

R [ 11. A point charge of 5.0 nC is placed at the center of a hollow spherical conductor
3 (inner radius = 1.0 cm, outer radius = 4.0 cm) which has a net charge of 4.0 nC.
Determine the resulting charge density on the inner surface of the conducting

sphere.

a. +64 uC/m?
b. -4.8 pC/m?
© 4o uC/m?
d. Zero C/m?
e. -8.0uC/m’

 §= MR I
SR T r\\o."} \uEESQ,)(\O' ‘N\h‘. as =St .-

Az ~Rne. "'S&\O“‘\Q. g 5= UEL gy, )3("‘(\“

c- 9 . -39r° (2 3.9% oo\
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12.  The electric potential at points in an xyz space is given by:

N7 .
V=3x2yz? V/m3.The electric field at the point P(l‘?’—:D 15

23 a
R e -ayROXE 3 T A
E=-12i-3j-18k N/C J '\31(1\5\
p. E=-9j N/C '
e E=0 2 3\\1\&\\\’1\\\\* \->_>\\ R WA
- - " 3t
d. E=-12i-12j-36k N A AN A
- WA+ ?s\j «~ %%
e. None of these
13.  The electric field in a certain region of space is given by:
E=4xi+9y2j N/C, given that the potential at the origin (0,0) is zero, the
potential in this region is givenby V=
a. -2x2+y3 E \\X\ %—"W\ h (."’30\ Vo
b. -2x2+2y3
\' E '&E As.
¢ 2+12y s P |
1
-2x2- X
2x2 - 3y3 ) "XU\\(I\ /;:; _ X\}\)\ __\\«r\l\ :.‘l“,
e. None of these Y
{ ..
\ gl Nt "’«m
M. . i Vs QAR 3
14. The work in joules required to carry aQ.O—C charge frq@uipotenﬂal ‘}3
surface to a 6.0-V equipotential surface and then to 4 25.0-V'sarface is:
i VT ANL s - Gup s )
b. -45 ] an
B, — =N
© » S9N - N

d 63 ] = B\ Y - b:ﬁ\ O %3

e. None of these
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rge i igi 108 C charge is moved from
A 5 x10% C charge is fixed at the origin. A -4 x _ ¢ ]
x = 10 cm on the x axis to y = 20 cm on the y axis. The change in potential

energy is: g \
b Uy —ug 3!’7\
' %.SQ o \
" A0y s L \\mo
'\
b. None of these S : 2
¢ 18x10+4 J )
‘ 9.0x105 J
e. Zero
16. A 1.5-meter rod is parallel to a uniform 200 N/C electric field. The potential
difference between its ends is:
300 V = E=300%
b. 150V ‘E R —t— dsz g P
¢ 120V Aﬂb\wlt Wy \hs|
d. Zero 3
e. None of these

17. A 5-cm radius conducting sphere has a charge density of 3 x10® C/m2 on its surface.

Its electric potential at its surface is:

mv--\\a &5_- *\@ooq asi - \'aoo&,c.

L Tl (T o et e i g

45x10* v %yooo~— I
2.8 XIO VvV A‘Zoo‘@.\(—- \
L7x10}V {5 900~

23x10°V N

None of these 00O~

169ua. \\

L0000

SRS

O AT T T Y T T AN
| e Rt S
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BIRZEIT UNIVERSITY
- -Physics Department-
-physics 132~

15 Hour Exam | Summer Semester 2013-2014

Time: 80 Minutes 20/7/2014
Student Name:....'..........; . s
Student Number:..... [/
Lu(X) Lde pa Instructor Name Section No.
Y obe ol 1L
JRXEWATH 2L
ule glad 3L
A8y o3 313 4L
Answer Sheet
Q# A B C D E
..;. \_/
3 L
.4. L/"'
oy .§ V
6 L — ;
8 |-
2 l/ :
10 L — [
13
5 — @
14 -
[
15 L
= L b
e=16x10"°C Me =9.11x10"kg =TT £y

e 3
N Ty P e
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+[2xe X zxio —g)
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Name: ~

phys132-first Y - | g ‘¢

U o + Z L +4 g ,_é;——— t L .

Multiple Choice \ ymre.”, 3
ers the question.

dentify the choice that best completes the statement or a

arge of 1 xlO“’Cisatx=1.cm,
d particle 3, with a charge of \

1. Three particles lie on the x axis: particle 1, with a ch
gement, relative {0 the

particle 2, with a charge O@Cis atx=2 cm, an
8 x 102 C, is at x =3 cm. The potential energy of this arran

potential energy for infinite separation, is:-

S :
} = ’g-x {0 13 ¥ F
@ -5x104J L awe™ [usxiely 4 2
b. +9x104] . /Kx,o-}?)
c. —9x1047J |2 ({1 5 ' s
d. zero - - .
e. +5x10%7J \1(|6

_ N\ 2. Aparticle (chargc:2;= +40 £C) is located on the x axis at the point x=-20 cm, and a
second particle (chafge = —50 4C) is placed on the x axis at x =430 cm. What is -
total electrostatic force on a third particle (charge = —4.0 £C) placed at the

origin (x = 0)?
= (-"

a -36IN . + —&—% =N n
b. 56iN /-Zo A Ro Z(J

= . | 2
c. 361 N (—j . ’

@ -56iN :
e. 16iN _
_ @ Charge of uniform linear density (4.0 nC/m) is distributed along an infinite thin wire
. placed on the x-axis. Determine the fnagnitude of the electric field on the y axis at
y=25m ' g o " _& 4
Eﬂ:qm Y 4,6X107° X Yoy Jo~
a 36N/C ¥ N ~Y
o [z
N g o el e
c. 50N/C '
d. 29N/C = 3.6 Nxlo .
. #NC £= L ——
) L\T@u R E q
: = —6 -
. 7: LZ 2= ?ZUO X boYio Y go X'O 6
o K"N KoE) 2

=ZX\0 = 0
s | . ] :264\-&0
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i 'LOQ?@ a Z‘ |
Name: ' A4 = 3-}( 3 o D: B
_\4.' A particle (¢y= 3.0 mC(@n=20 g) has a speed of 20 m/s when it enters 2 region where

the electric feld has 4 constant magnitude of 80 N/C and a direction ¥ hich is the
same as the velocity of the particle. What is the speed of the particlel3.05 after it

enters this region? _ V. V _.\_(@

2 41mls Vs Zo 4+ X%
W 56mfs V= 704 36
¢. 80m/s

d. 68m/s @

e. 36m/s

_MS AQA4nG charge is distributed uniformly along the x axis from x = 2mtox=6m. 8
Wmc@hi)t'mc following integrals is correct for the magnitude (m NIQ) of t'he electric
field at ¥ = +8 m on the x axis?

; Jo. L S"l
s TCT e i
6 _ X . — - 1%
% b. 2(8;5“";2 g?%@“?f qu;'z. | J
OrE o s 2yl g
X g [¢-216dx )
@y

A e [sade/(8-2)

4
0 " .
_\g’l‘heelecnicﬁeld'in a region of space is givenb E,=(3.0x)N/C, E,=E,= 0, where

potential difference Vg — V.

. —18V
. 24V

x is in m. Points A and B are on the x axisdat_fo > _'xg =S 5.0 m. Determine the
U v ""\S\ E o
p——r S B — o —
i NS A 3 5
=
>t

430V

a
b

=y 24V
d
e. —0.0V

- ("‘:) i @Ccﬁé
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Name: '9&—_—\,"74’__ _ + '..._L{-—- - e

o_(_@cnﬁge 0 is distributed uniformly throughout a1 insulating sphere of adius R. The
i = _ magpitude of the electric field at a point R/4 from the center 1S:
4
—a]

a  30/AnsR? | o

OfAmeoR? ] -

"¢ QlmgR? | ./ - [(C
& O/16mneR? '

o O8TER A P

. 8. Positive charge +Q is uniformly distributed on the upper half of a semicircular rod
\jand-negative-charge -9 is uniformly-distributed-on the lower half. What:is.the_
‘direction of the electric field at point P, the center of the semicircle?

surface. Its electric potential is: -

6‘:__,__2.;_'_
a2 23x105V A
& 1.1x10¢V \{ ) | o

c. 22x100V = —
i 72x105V ure

- e 3.6x195V i ( Q\ iy 6'/.? /
' T\ 60\&' Yy Co _‘f';

V= k1 xio? V- | @: 210 ~° X ,,x’,:a‘"
g2 L Y& BI6TC /
g X \_/
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m:L
Name: e

= uniformly with a
\ A particle with a charge of 5 x 105 Cand a mas@ moves
| Spﬂid a circular orbit around a stationary patticle with a charge of |

_5 % 10-6 C. The radius of the orbit is:

g a. 0.62m
b. O -
c. 1.6m
g 44m
‘ i o ,(C, and L = 40 om in the figure, what is the electrostatic force
) q__-: 2

Y A

19, Gwe. Q¢
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" ID: 8

Name:

o magnitudo of the electric field as a

12. Wﬁich of ﬂic‘ following graphs represents th ;
olid charged conducting sphere of
—_————a=,

function of the distance from the center ofa s
radius R?

3 ' Eh E__\ E’ a :
I i 4 r v r 7
R R R
) r r
R i R
.D E

—_—

Ppp‘pg
>~ 00

i) B ' . _
__\Xi3. The dipole moment of a dipole in a 300N/C eleciric field is initially perpendicular to |
: the field, but it rotates so'it is in the same direction as the field. If the moment has a |

* magnitude of 2 x 10 C - m the work done by the field is:
U= -P.E

o ~12x107T - | Z; Ay L -

) —6x107]
e 6x107]
d 12x107J

e. 0 . -
% When'a ]@ harge is released and moves along an electric field line, it moves to

a.—tower potential and higher potential energy.

b. higher potential and higher potential energy. -
&S higher potential and lower potential energy.

d. lower potential and lower potential energy.

e. greater magnitude of the electric field.
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ID: =
‘Name: _

e ' BEPIC N tric field at
15, The electric potential at any point in space 1S given by V=3xy“z,the ElgEGT:
any point in space is given by:

-6yi
-3y*2i-6xyzj-3xy°K
3y*zit6xyzj+3xy’k
-3xi-6y§-3zk

. -6xyzk '

\6. The flux of the electric ficld (4O} +G0 N/C)j+(16 NNOF through
N of ﬂ@lane is:

48 N -m?/C ' | | :
60N - m%/C _ : _
34 N - m?/C

¥
b
C.

@ 312N-m¥/C
e 42N-m21C

ap

o QP

t4

V= (33(&)2 g
P |
E\]\_—_"‘gyz %

E-j £ {ﬁ) (SX 2,) Z -

Scanned by CamScanner



BY AHMAD JUNDI

C - ’ 9 .‘ .«E =27 ' - UPLOAD
pet =S %v_\ o " BIRZEIT UNIVERSITY _ »
‘ 4 PHYSICS DEPARTMENT p ST .
Student ﬁame: ; QUIZ3 ( : student-nuﬁber_:
o Hbaed Shuwehsi o L 7721252 - ..
.+ 1) Kparallelpla capacitor has a platéarea)of 2hnd a plate separation :
Oﬁ_lmﬂ%ob ain an elecric field off4.0 x 10 V/m between the plates, the
- magnitude of the charge on each plate should be: - N g
A) 89><10"’c . . =

B) 18x10°C _ -
C¥3.5x10°C @: @ Ve
" 7.1x10°C. - : o
E) 1.4x10°C e |
Vo mh u =7’*@’?é"— N

‘/#ovwo ZCV .
=T 20 9)(0(/,\//0

- 2) Each of the three SOuF capacitors shown is _m_tla_ly uncharged. How many
coulombs of charge fErough the ammeter A after the svgtch S is closed?

@ V=V, Zv. . :1@8

2 S
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CrEh R s
BIRZEIT UNIVERSITY
-Physics Department-

Physics 132

2°d Semester 2012/2013
Date:24 /3/2013

Coordinator Ghassan Abbas

Me = 9.11x10™'kg
€,=8.85x10" C'/N.m’

po=4mx 107 T.m/A
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phys13212013
‘Multiple Choice ers the question.

Hdentify the choice that best completes the statement or answ

1.

—

Cha‘lges Q’ 'Q and q
of length ‘a’ the total force exerted on th

- 1

are placed at the vertices(u3s) of anequi

i,

jateral triangle (g3—=Y! (g sl—da 1fid)

charge q is: _ |

e, Cjﬁ_ s
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d of length L has a uniform positive charge per unit length A. The electric field at the origin, a

distance d from one end equal to:
I 1
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5. A charge of 9 pCis to be split into two parts that ar then scparated by 3mm . The maximun maximum possible
magpitude of the electrostaic force between those two parts is:

£ qurbacd 0897 o
R/x (C“(

2 .4xm‘N &
d. 6N 99 - ngo/éé(x W& ) A - o'
it e i o

ugd a proton of radius 5.29 %10 10" m.The proton is at rest at the

%éQ_jAnn!ectron moves in a circular path aro

?--q
centerof the circle,the kinetic energy of the circulating electron ®

a2 44x107"] = ’”"'1
2.18x107™") K¢ 12 31
- 5 . *
::l. 88.7ng ‘:i a,cy 16116 ‘“Mg___,(v
. 82x10™ ' /—— g
Y [ &t ey (Spwe

alpha particle has a mass of 6.64x10" kg and a charge @ “The electric field thtwill balance the

‘weight of the alpha particle is :
a 2. 1x107N/C downward @
b, 2.Ix107N/C upward 5
24.2x10~ N/C downward
¢ 4.2x10”"N/C upward

E-Eﬁ‘,ﬁ-fﬁj,,

/ =____1> ‘ :

2. 1x107"N/C in any direction 2 T ad
6. The dipole moment of a dipole in aQ‘QrQ,;;ﬂ_C ojectric feid is fnitially perpendicular to the f eld, butit .

—  r L e
rotates so it is in the same direction as the field. If the moment has a magnitude of 2 X 10:9C: mthe
S

} work done bv the field is: ia) Au
Qoo — =750 =P Fose

v
M oa —-12x107] =0
D e e 7 ﬁ%a(( RE son®) - (-PEwT) °1‘f’;”*‘°

/ S

y e
CS}. (4 6x1071

e  12x 07 _
1. The flux of the electric field 24i+12j+36k through a 5.0 m? portion of the xy plane is:
. Y
a. 48Nm?/C (]Z‘, = FEx @
b. 60Nm’/C ' . %
c. 72Nm’/C @ E. d H
d. 120Nm*/C
O 180Nm*/C ///;fgfg_i;&‘i‘ﬂ/c
-M—-‘._._
-, B ‘N_'—"—-______
g, T FE=
5, - e \!-:_’L K
\
2 __\
<\,
\\-"‘-’\ C"\
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Name: — The electric flux through 3 | L,
. its center. |
ith charge q is placed inside a cube but not at its el !
pomt particle with ar, insid .

£ any one side of the cube: y CL ———

—" , B |

a. liszero 51— Z

b. isgle X

c. isqldg

9.

,,\A‘“/%q,

10.

1.

plate is30N/C N/C. Thc electric field 4,cm from the plate is: | @ L
.,—L" ’ T -
120 NIC.& Ee‘,Of. | ’LF St
80 N/C e gt
/
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sath “_—Gauss law j - 2 cm from the
@ canﬂozbe 0;1'1!:‘;1 ted tl‘:)mgy on the surface of a large flat plate The electric fi eld__;?"é—
Charge js distributed unt . ¢

d lSNlC ~4f5~?\

. /C "
eCth;?I Q is distributed uniformly throughout an msiilatlﬁhsphere of radms R. The magrutudc of
the electric field at a pomt R/Zﬁ'om the center is: : _ CV

Ql4neoR2 : - E=
o ‘{’K‘f—-r’ﬁ Teg (™ . e
c. 3Q/4neoR2 o q .
i - e B

e. none of these
A spherical conducting shell has charge Q ‘A partlclc'mth charge g is placed at the center of the
cavity. The charge onthe i inner surface of the shell and the charge on the outer surface of the shell

respectrvely, are:

Lrl%—%'f—i“~ o
o )
c. ¢,0-¢
d 0,0
e. —q,0

12 A conducting sphere with radius R is charged until the magnitude of the electric field just outside its

surface is E. The electric potential at thecenter of sphere:
I o

a. ZEro

b ER e, YuDe o
. e (U AT
i) ER

e. ER?
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First Hour Ex2m
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) Answer Sheet _ |
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Do NOT write below this line
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. . e otvenby V= 7%—

4. The electric potential in;) a certain region is given. y e <
over this region is given by: _ - 6K \ = '
ME=(6;y-7)i+(3x’-—2£)l"4ﬂk' 25 «{1 - %3
B)0 . 2 4-) _ 3\

Q) E =-(6y-7)i- (¢ -2 - 2k _(-3% 2t ) =
D) E =Gy — 7)i - 3¢ - 229+ Hz K - Cy = 3
E) E=—(6xy-Ti- (3 +22)j -4z k ) - -1
_ ~(uyE -
£z~
' e - -direction. A
. - : i in the negative x-direction. v
" — An electric dipole has a dipole moment of 2 x 10 Cminther ool
torque of 3.5 x 107 N’F:)n in the positive z-direction is exerted on.the_ dlp?_le whenitisina )\ !
uniform electric field. The magnitude and direction of the electric field is: e L ,J
A)5.7x 103 N/C, positive y-axis g . / ‘
175 N/C, negative y-axis ,f = .P')( E
C) 175 N/C, negative z-axis . %
D) 175 N/C, negative x-axis ): = ‘) E s» 2
E) 175 N/C, positive y-axis ‘ . f
: W = |
é K
P o 21 5!
3.0 25 f
X Ia [

Five positive charges are placed in a box. The first charge has a magnitude q. The
second charge has a magnitude which is twic#iHe first charge. The third charge hasa '
J

magnitude which is twice the setond charge. The fourth charge has a magniudde which is

twice the third charp'g’e. The fifth charge has a magnitude which is twice the fourth charge.
The net electric flux through the box is 6.8 x,10” N.m%/C. The magnitude of the charge q is: 324,
P 4-=

ol

A)425uC  B)16x10"C  €)47.2uC pi194uC E) 16.6 uC
| ¢.2 215 x 81041
12 =%
Charge is distributed uni *@3“'
arge is distributed uniformly on the surface of a large flat plate. The electric field i
94 x

at 2 mm from the plate is 35 N/C. The electric field at 4 mm from the plate is:
A) 16.5N/C B) 37 V/m C) 66 N/C D) 8.25 V/m )?)' 35 V/m

£.3% MiC

LR—— |
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20=885x 102 C2Nm® e=16x10"C

Part I: Multiple-Choice Problems. 1 Point Each o Y

l ‘, %.7 " A “free” electron and a “free” proton are placed in an identical electric field. Which of

[ the following is the CORRECT statement?
7 - —AyThe magnitude of the electrostatic force acting on the proton is greater than that acting

on the electron
B) The direction of the electrostatic force acting on the proton is the same as that acting on

the electron
& The magnitude of the acceleration of the proton is less than that of the electron

DE The magnitude of the acceleration of the proton is greater than that of the electron
&

e magnitude of the acceleration of the proton is equal to that of the electron

L =Fa

N~ \—-/

— K‘“"\:\"-& =5
u

‘K/fﬂ A positively charged glass rod attr@q@@_n object suspended by giu_mcgnducm_g thread | This
: means that: ) — o ? ;o ~
i i d & iL LR L

_9——*@ The object is possibly positi;rely charged
CY*The object is possiblﬁnegaﬁfé’(x charged
D) The object is definitely positively charged

3. Two protons (p; and pz) and an electron e lie on a straight line as shown. The directions of

the electrostatic force frompp on p; the force from ¢ on py and the total force on'Pisy,
respectively, are: g 2 s )

~— ‘7,1'

oA

o sl

_7’\'7/_—_ : eSS,
A) =, <, 0 7}3)&.—,——524— M D)=, =,—> B« <+,
/ : /\ : /.—4 ‘ \ > ) >

I
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1e shown in the figure, the electric field on the posmve y-axis, °

- 6) For, the electric dipe
at y =a, is given by: = & %" N Kf‘:; GSS(_Q 3
1 Kg € x&F -
PRI W \ ) = ’ﬁ% S P
41180 -\[Eaz . .
1 q = S‘U‘
B) ——
4ne, 2a’ 4 T (o360 %*- Tat
1 _ﬂ_: oL "
2 4ng, a’ ' —Z{—r .—lﬂ ‘\L-
D) ———3_§ = .
" 4ng, -JEaz ©iq -
ST RE (esen

7) The magnitude of Merted by a 400 N/C electric ﬁeLBn a0.2 nCpoin

charge is: r F
A)00EN b= Bl t 7/2'
B)8.0x10° N o H 8 K .__(_
—AEBOx10°N Wi % O.2 X\ 54 leo
D)8.ON ' ‘
E)20x10"'N =
/{‘28\ At the center ofa umformly cha.rged"%\ choose the correct staternent regardmg the

L//Sz-gectnc ﬁeld[E and the ?I tric potent@ K - @

A)E=0and V=0%K : A\

B)E#£0and V=0¥
C)E#0and V0 -
D)E 0and V#0¥
only if the ring is conductor andV#O

L= 9)‘T 'wo thin sPhencal shells, one of radius R}nd the other of radius 2R, surround an
isolated point charge. The ratio Gu-n') of the electnc flux through the large sphere to thc

electric flux through the small one is:
| Y- %
A) 12 4 VA
B) 1/4 : L2
04 \
D)2
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8. The energy stored in a 12-F capacitor is'130 pJ. The charge on the capacitor is:
56 pC B)65uC  Cj312uC  D)6opC  E)47uC

U~ 4.
rYa

_ . 2
Vit =4 g- 5.5
9. A parallel-plate capacitor having air between its plates is charged to 38.5 V. 'Ii;ll]lccd

capacitor is then isolated from the charging source and the space between the plates

with Plexiglas (x =3.12). The new potential difference across the capacitor 1s: S
| A)385V  B)ISSV }){12.3 v posv - Bl e SP
oy
i AN Lo b
4 4 R=rg¢

Three equal positive charges of magnitude q eacht are
placed at the corners of an equilateral triangle of sides

% lr d as shown in the figure. Answer the following three
; questions:
“ 10. The magnitude of the electric potential at the
center (the point p) of the triangle is: AN
4 A) 3 g/(4neod’) p
k) ‘ B) 0 K, L& d
2 C) 34;2 gldned) VT ;V_
D) 3 g*/(4eod) n30 e
B33 gllineod) ,.5\5_3,_, 43\44 v'g
“ 2% R S
| 11. The magnitude of the electric field af the center (the point p) Of the triangle Is: e -
'i i 0 . ) i
A §;3 g’l(4nzod) 2 g,j/_ Qg » 5 Bl"{
C) 33 gl(4ncod’) Ui 9 .4
a D) 34 gl(4nzod®) AKg xR
? E) 3V3 g/(4neod f
i ) 3V3 g/(4neod) 4y x-d .
: 12. The elt;ctric potential energy gt_«)Lqi in the system of the tE}ge charécs is: 1 ;
A) 3 gi(4nzod’) s i | .
' B) 3 g*/(4neod) e g =~p:E o yd' & E—Ji_‘d_ = %
‘ C) 3V3 gl(4neod?) 2 Bz = " Tig
0 3 j j .z A N . ) '
* %343 gl(4nzod) @‘"%& U A gl > F4r
-4 P 16 N
e Pema
Wy i B2 [7d
r i ‘{: Yy 4
/3Ky _ 51 ° 3
! . Ky G - BAH e 4K 9K
T = — -+ <
(373 /dﬁ)a% Z/ 2 g Fd rad Bd
./_3’ ’ L4 A g S
AL 8L = ek
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Part II: .
= iform volume charge-density

Essay Problem.1: -
A nonconductip;  sblid sphere of radlusqmw a nonun from the sphere’s centerand A and B

=2 Z ith the radial distance ris m %

are constants. —— N :

a) What are the SI units of the constant A? (2 points) @ _‘_“__3 =& 'ﬂ
w < @ f: 'ék\\! o A.D

S KN /{‘ -1”"\.s
b) What are the SI units of the wnsmntBZ'@/‘ﬂb — (L’\ 3
O

J
Lo S
ek JS\« Luu_tn.al,%lb

L =
el C i "33"“ ¢
¢) What is total charge on the sphere? pomfs) ) 2
. ~ r ) i S
13 ) (A y
) ,F “mfz;\;c\ i =

HuJ (avs 8 A7 B

R .
uﬂ(@,ﬁ+§f] £i=““(&§i?§§’)%‘ A = Chir

x 5
i
4 /_“

'Ssay. Problem 2-
The figure shows a section of a conducting rod of

radius R and length L inside a thin coaxial
conducting cylindrical shell with radius Rz and length

L. The net charge on the rod Q, =+3- puC. The net
charge onthe shell Q;=-6Q,. ~— -

a) What is the charge on the interior éuyface of
the shell? (2 points) e T

_ 75, /‘fz)\" @

b)_What is the charge on the exterior surfa.c:e of the shell? (2 points)

@R +@ = (-6x3)+3 - SN

\;;\ (D A
) P L e
. P - " = \?-J,-/ i

r
— o h
'Q"r-\'-_i__}\,_ S T

!
\
YA
e

/‘
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-BIRZEIT UNIVERSITY
Physics Department

Physics 132
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First Hour Exam
Tome: 1.5 Howrs Date: 21/06/2011

Time: 1.5 Hours

ﬂ “ Student Name: ___sjquiieniplyy Student NO.: @I__:M‘

,%
: 4 hiyea s (X) L2 g Instructor Name Section No.
x inga glist 2(sC234)
| * Al2ggn Jled 3 (sC1214)
Answer Sheet
r | QNo. | 4 B e D | E
] AL | [ #
2 <
: 2
4 .
s z
[ ~
f 7 " ~
5 8 =
| 9 il
10 /
1 i b
12 <
13 | ~
14 /-
15 ~
16 =<8
17 -
18 | ~ '
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. ' fial difference betweent — N\ N
1) Lot Qenofe the charge 08 2EP2ETS AVthe PO el musthavethe EmE W
andUthe.éﬁErgystoredinitEi?_El;‘gfﬁFomm e e 1
. L2 . ¥ \
; > "\
B)U
. C)AVand U
D)QandU
E) AV
- . b :h of the following
" 2) If a charged_conductor, is in ef@PE&OSt?hF brium, which ©
statements is always true? - t. _L
endicular to the surface -

A) The electric field just outside the conductor is perp abe
@)%m charge is distributed uniformly on the surfice of fhe conductog -
C) The magnitude of{ge electric field just outside the cqndx{ctor is ;:Onstalﬁf .
D) The electric poténiial at the surface of the conductor 15 higher than the eleciric
potential inside the conductor ) ;
E) The charge is distributed uniformly throughout the conductor volume X
ate capacitor has a capacitance of 1 pF. The plate se aration 1S
Jectric is inserted, completely filling the space between the
the wax is:

_then doubled and a wax die
plates. As a result, the capacitance remains 1 PF. The/dl;c_l_e_t_:gic constant of o

B 'K@A )," '’ 2
41055 % o} 1)
O8> M

3) An air-filled parallel-p!

0 = )
= 005 'ly'\.\{\": \¢{ l}_\_!l,..’ﬁ (é A =
D)4-O ./')/_‘{*_ { b*'J\\ _.3—-———“ -
E)8.0 AR REAN =T Ceh T
4) A charge of 10 Cis placed on a spherical conducting shell and a point charge of 2¢C
is placed at the center of the shell. The net charge on'the outer surface of the shell is: .’ )
. - . ——— P — m,-‘-’. : /O .
A)5C 1 :%*‘i @
12C o= 8\
C)scC
D)10C I |
E)oC .

5) A charged capacitor stores a charge o{Q.Lg_when connected to 40 V battery. The

stored energy in the capacitor is:

A)4007J v

B)41J Bt
C)027 @

2517
=5
e
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10) An electric field is given by: E = ax? + by?} + c2’k , where a, b and ¢ are constants.
The electric flux through a square surface of edge length L, located in the xy-plane at z= -B

w as shown is: o s
A) a L § 1!\_‘\; p‘- 1
o (atme ) 2
B) aw?L? :
@cw’L’ A sy - . _}, CZ L
E) zet0 P b |

:_..-‘ . y

' LE
11) A paticle with a charge of 1.0 pCs fixed at the origin (x.y) = (0.0). A second
particle with a charge of ~1.0 pCis moved from x = 6.0 cm qi_l-the x-axistoy = @
on the y-axis. The change in potential energy of the_two-partlcle system is:

~& (
- \1\0 5 = _ &

W= e —\;
A)-0.067 IRY.CT, N %Y
B) 0.03J = T oS
OBXS
C)o0 3 -.0%4 oS )
D) 0.067 . %‘fgj\o' 20 - ; .
@ L JL‘;,- S 0032 - _y_\_':z_‘_‘::i“—?;g-’;’ & ' |
12) An electric field is in the positive x direction and has a ma:gnitu i = |
where ¢ is constant. The electric potential ¥ ata oint x (relative to j
given by: N <o -.d :
i - |
A) 2cx L . |
5))-cx*/3 2& — ':; . 2, - *
7‘4‘. —2cx - S C;E‘ 3 \‘!1 Y <~ g&f . ('-){3
'fi' D) —3cx° 3= ' e —-—:g"' N
3 E) cx’/3 3 | Vs ez |

inner radius a and an outer radius b. If a positive
ctric field is zero in region:
- .

~ =

wet  IH

13) The shown conducting shell has an
point charge Q is placed at the center of the shell, the ele

(B
B
cyIm
D) II and IIT
E) None of the above

-

e
4

oy
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- 3 © ~tl;‘> REY {3 CIY ’ ¢ .
"o\“ . . Iad]lls 2a an.d
é_ /':/?;)_A cylindrical conductor consists of a cylindrical conducﬁng sgmh Li

" length I, concentric with a smaller llndﬂcal shell o

"~The capacitance of this device (J42) is: :‘&
P s ﬁ
a) 275l T IY,\TC- p | | 2%
_ Ina) n\2 Y YBAINE-
‘ B) — 4ng,L : a l Ql-—ép"’ ) =

’ D) 2ns, ' ~ T . ®L >
In(a/L) ——
2ne,L | = /‘(’%% pAN G

2 E)

L? -a?
; 15) Two charges q; = Q and q, = Q/4 are separated by a distance d. If the magmmdcof
the force exerted on q; by qz is F, then the magpitude-ef the force exerted on g, by qq is:
- .y C— = 143
4 A) 4F o i
7 B)F/4 '3 ) '?*, o
& . w. T 4 L - o
. g e -
I CJF oy é?’ CoRRCIE i M x® 3T
5 D) 2F ey E.: = S ~
= < S

16) A rod of length L has a uniform charge per unit length l as shown. The magnitude of
the electric field at point P, located at a distance d from one end, equals:

A) A [l..l .
due, L d

C e BRI SRS SRR TR A S

— P .
Al BT TSNS

Q) A d ]
4ne, |L+d
A

2ng,d

ek
! - ATang|d L+d

o

: D)

It
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17) At a certain distance from a point charge,

UPLOADED BY AHMAD JUNDI

the magnitude of the electric fieldis 500

i jal i : int charge equals: . R
V/m and the electric potential is — 1.5 kV. The po ‘ | i c (i -
| e e # Sed
gj pC ( Sﬁ
160 ooz KR 57y -d
4pC ‘4S5 00
o g : rential difference AV. Its final
18) An electr%n is accelerated from rest through (; po sy
kinetic energyiswpo:_toﬂ to: \J, = e b\}\
VF 8!
B) lliz. \ w\_\j e";\_ _ CDE——\;;"—
C) VAV L A cﬁ
B av WSO = SooX
E) AV? XU . |
‘ SOL\\'DJ Sto ;G 0‘*(7\ !
7 - _ \ ‘S'(‘D - _-,‘f
e
Flementary charge: e=1.60x10"C
Electron mass: m, =9.11x10™ kg
Proton mass: m, =1.67x 107 kg
Permittivity constant: €, =8.85 %107 F/m
Permeability constant: Ho =4zx10”7 H/m
. i
| RSk Taw !
S fT
s £ .‘, £ 5 9
%‘f ’” s : _.;_ 'y o
) RV Good Luck
6
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Answer Sheet
Q#[ A [ B | C | D | E
-.::_1._ e
2 L/
3 o
s i
6 v
7 e
8 e
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10 e
11 o
12 —
Do NOT write below this line
For Instructor:
Pari
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PartI
A
Total Grade
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PartI: Mu!tiple-Choice Problems. 1 Point Each
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1. A “free” electron and a “free” proton are placed in an identical electric field. Which

of the following is the INCORRECT statement?

A) The magnitude of the electrostatic force acting on the proton is equal to that acting on

. the electron

B) The direction of the electrostatic force acting on the proton is opposite to that acting

on the electron :

C) The magnitude of the acceleration of the proton is less than that of the electron
@ The magnitude of the acceleration of the proton is equal to that of ﬂ_’le electron
) The charge of the proton is equal to the charge of the electron but differs n SIgn

2.
thread. This means that:

ﬁ) The object is definitely negatively charged
C

The object is possibly positively charged
The object is possibly negatively charged
D) The object is definitely positively charged

A negatively charged@/’éttracts an object suspended by a nonconducting

!

3. Two protons (p; and p2) and an electron ¢ lie on a straight line as shown. The
directions of the electrostatic force from p; on pa, the force from e on pz and the total force

on py, respectively, are:

L] — L]
P p2 €
A)—>, 0 By €« C)«,— 0 @-},—),a

E) -, <, —

3£ 4. Charge is distributed uniformly on the surface of a large flat plate. The electric field at 2 mm

from the plate is 37 N/C. The electric field at 4 mm from the plate is:

A) 165 N/IC B) 33 V/m C)825N/C "‘@373{@
b

-

i 12

E)35 V/m
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C.m inthe negative x—dl_rc-cti'or;

ed on the dipole when it is 1n

—_r =7
- PxE

ment of 2 X 10°

isole has a dipole mo g
i d direction is exert

An electric d

" e , in the negative Z- ! =
torque of 3.5 x 107 :N.m in the ne trectr tectric field is:
unricibrm ¢lectric field. The magnitude and direction ofthee
A) 5.7 x 10° N/C, positive y-axis
B) 175 N/C, negative x-axis _ _

C) 175 N/C, negative Z-axis
V/C, negative y-axis & W
75 N/C, positive y-axis
Vi )
/91;_.
2
&

Three equal positive charges of magnitude q each are placed ™ . (V7
on the corners of an equilateral triangle of sides d as shown @ = -k
in the figure. Answer the Tollowing three questions:

6. The magnitude of the electric ficld at the center (the

int p) of the triangle is:
ér' gldned’) v ke _
B) 3 ¢°/(4nzod) —s—Sr3e
C) 33 g/(4ned?) v
0 TrE 1
i JI/r - J _
E)3V3 g/(4meed) 7t T g gt

The magnitude of the electric potential at the center (the point p) of the triangle is:

-3
A)3 gl(dneed’) -
‘B) 0 . 7 k¥ e
.C) 34432 gl(4need) 3 -
D) 3 ¢¥/(4nzod) S 4

(EY3V3 g/(4need) —

8 The electric potential energy stored in the system of the three charges is:
A)3g/(dmeed’) ... < THRR TRV,

_{ B3 ¢’/(4reed) n.tyt Ty
C) 343 gl(4need®) 5
D)0 2 Fa
E) 33 glt4mead) K L kR km

d &
Y71 % 4
2

Scanned by CamScanner



UPLOADED BY AHMAD JUNDI

9. Five positive charges are placed in a box. The first charge has a magnitude g. The second
cha_rge_has a magnitude which is twice the first charge. The third charge has a magnitude
Whl%l}:ls twice the second cha:%%_ The fourth charge has a magnitude which is twice the third !
charge. The fifth charge has a magnitude which is twice the fourth charge. The net electric
flux through the box is 5.8 x 10’ N.m¥C. The magnitude of the charge q is:

A)425uC  B)16x10MC @16.6 uC  D)472pC. E)194uC

/f-é’— c.d_.ﬁ)-’ = ?r._‘aﬂ.ﬁ ]
Fo
5. ¢xle = b
r 3
| : ic field
10. The electric potential in a certain region is given by MTM electric fie
over this region is given by:
A)O "
B) E = — (6 — 8)i - (3x" - 22)j —4yz k F=

=(6g;—8)i+(3x3_2_,72)j—4yzk _ (g’,é?‘;"“ rﬁ%ﬁ

' )E=——(6xy-—8)i—(3x2+2z3)j—4yzk
E)E = (6xy— 8)i—(3x” - 22)j + 4z k

2 ~2] A
b *’@@’*ﬁ _22Y7
N — ; T ’ i
11. A parallel-plate capacitor having air between its plates is charged to 48.5 V. The capacitor is

¢ .
! _ then isolated from the charging source and the space between the plates filled with Plexiglas

(x = 3.12). The new potential difference across the capacitor is:
A)485V B)123V C)os Vv D)145V @155V

j= &% CVy = Sy Vae e
8L kSt v, - fb 2V,

: .12, Tt;\e eﬁnjergy stored ina 12-pF capacfﬁ}?;s 150 pJ. The charge on the capacitor is:
| ) 65 uC B)S6pC  ©)312pC  (Dp6OpC  E) 47 pC
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part II: - _ i \
Essay Problem - volume - |

lid sphere of radius R- has a nonun L oiiB |
: oo 2 nce ris measured from the sphere re’s center and

p(n) = =AP +B/ wi

ith the radial dist2
onstant A? (2 points) p=c fa”

are constants-
a) What aré the SI units of the C (/ ‘
]
/
g A {2
b) What are the ST units of the con
c) What is total charge on the spherc? (&) points)
P v= Fdr
j gV = é 1._1;’.) dr — O
gt fjw .
3
MAAY f" £ gy & Q) J - ;
Essay Problem 2: il
The figure shows 2 section of 2 conducting rod of = :
radius Ry and lengih L inside a thin coaxial
conducting cylindrical shell with radius R, and length

L. The net charge on the rod Q1 =13 pC. The net
charge on the shell Qz- -4Q.

surface of '
: Qs

a) What is the charge on the interior
the shell? (2 pomts)

N

e 2_’ , 'j /!

/ \\ U/ ' Y,

YTAL ‘ T ¥ &
p &

ANV S o/ O 4

7 AR ) "%jf’. )

% o ’ E'.-_;’»,,.- _/
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1. The electric potential at points in an Xyz space isgivenby: y =
- W= 3x2y - 3y2z + 4xz2 V/m3 . The electric field at the point p(1,0,2) is

Ebn= by rlnz™ AV 5 o

A) E=-16i+12j+3k N/C R = W Y £ s
@/Nonc of these o - (g/ 56 P
y E=-12i-3j+12k NIC Eo = ’%’ + &¥ L:\\f)&/

& = "
C/m?2 on its surface. Its

E=0 -
=-16i-3j-16k NIC ety B

- 3 = _g"" I ’I\.’-J - .

' l‘.J e K V - ., T~

@ A 5-cm radius conducting sphere has a charge density of 6 x10-
2 = electric potential at its surface, is: & 4 s
. —— ‘Z. 1
Ll A) six100V W \‘Z‘} =46 - £X2.. &~
- X -
e A\t
Ng . ang\o Y

E) 73%x10°V_. 2

:{ T pa—
. .

L
77 2.3x104V , Py 5
- * None of these W -] (:\_, S ,_4-’3‘"(1:“_ T
Gemetie b7 A SLTTE
P ] oo 3= LvE w T
‘w f

slg kmee e

1-;” .?‘\ - . 2. e F
@K particle with a charge of 5x106 C and rraass of 40 g moves unifornily with a speed of . _..
V- 12 m/s in a'circular orbit around a stationary particle with a charge '9_{:58)(10‘6 C. The

i= radius of the orbit is: . 5e ki,l:,c o P
' ) 2 e -
A) 025m % w ‘e t‘Nﬁ‘
B) 3.00m L e -
None of these y . W '
0.75m ~0, N,
E) 038m 52)
] | . N ” ‘
@ An alpha particle has a mass of 6.64x 10-27 kg and a charge +2eis released from rest in
a uniform electric field of magnituté%OOXlO‘* N/C. The acceletation of the particle in
m/s? is: 2 ,
g0 1%

A) 1.45x 1012 e

B) None of these /\ G.Z.'a' %\

C)_04gx102 S 7 LA at 4

. D). 3.86 x 1012 N--) _ 0. 577 g o 7

@4‘1@1012 LQ/" ' ' - ﬁv“f/ a/ N
| : qe = Ikt ok '

~J

(XY
| Y
‘& N Vi '
i : Page 1l o e
o N 6!
: ] L
- : = ; M &
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i %

P77 /{b An 15.0-pC point charge is placed at the center of a cube. The electric fiwx in N N -m?/C

(—/ through one side of the cube is:
A) None of these /f;‘ .
/ B) 0
- C) 4.7x103
%

(DY 28x105 &

E) 1.5x105 Lo
' . g A ey
e @ A long straight wire has a linear charge density of 2.8x10-? C/m. The electric field 3om
7 /? fromthewn'els 2% 7
A g-el L X, e
| A) 2.52x103 NIC _ :
: B) 1.26x103N/C \roe v Bl
- (Cy None of these - oul - .V_\ s
= oL

. D) 168x103N/C:
. E) 336x108N/C °

ce F when separatcd by a dsstance d.

Two small char ed ob ects repel each othe.r thh a for
o duced to ongz-ﬁﬁg of 1ts_0r1gmal value and the d;stance T

- If the ’cha.tge on each object is redu
aiced 10 43,1 11ié fon

(87, A charged oil drop W.lﬂ] amass of 6 0x1 0'3 kg is held suspended by an downwa:d electnc
: ﬁeld of. é 00 N/C. The charge on the dr0p is: _ ;
B @ x10 o - ?d e .
none of these ; - ‘fﬁb &7
C) +25x104C L : '

D) ZxI04C.
E) +1 5x10'4C

| Page?
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57 | 108 i 4 from x = 10.¢m
2 : igi - 8 C charge is move om
"/ - ed at the orlgm.A g8 x10 ‘ ‘
: /A i;(clg :xci:s?;a;g: ;bfcv; on theY axis. The change in potcntlal energy 18-
;; on
3 | . - U | ¥
A). zero ) G v 44,
é%aomo-ﬂ ,\zy S A

o) 18x10% J A - g q )

; D) Nonc of thes€ . - € gil 7 |
TExl0F T - S H% 10 % ¢ p
N/C through 2 4.0 m2 portion of the yZ plane
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10. The flux of the clectric field (41+33F 6k)

is: S " = '.
(22, A
C

A) 60 N -m2/C

é 16 N -m?/C
L‘/f{-k ﬁ'j\i-éf\t)‘? L/

T

¢) 24N -m?C

D) Nomne of these

E) 20 N -m?/C
and_gg= -250x109Cis Jocated

1}/ Two point charges qi =27x109Cs lcceied;_at (0,0) m,
at (4,0)m- The electric field at point P(0,3)m is: A
A) 2718 NIC
?_ 08i-54i N/C
RoYd 27 N/IC
% None of these
36i N/C £
| e 70
z \ ~ T
: & of s
- .7
o =

. i q
e s _‘:’_'_ ,___,._..i’i.. ,.3_-.-)-- e T A = ' 4

. = - Were T8 4 7

i 1 _ v 3
al B ...:_. (-Fuf F /7: '~
{ ] ' . > { e
< y e 1% T
g Lf"’ ' . Lo
-P.age.3 ~ ’ sy
SRE e Ty

_‘
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12. Negative charge G is uniforml

y distributed ici . What is the magnitude
and direction of the electio ited on a semicircular rod. What 1s gni

eld at point P, the center of the semicircle?

R

- ; a9 \o
3
. - v Agr

e 7
%o
» d
z ‘9_}- cs50 =2
" - \& o
A) Qfgn2e R2 > el 5ia®
B) & 48oR2 N2 - /f“ ‘
CJ Q/ 161!:8 R2 &~ B
(DY Qe > 2 '_Yi"’/u(‘ =)
E) QR2n2e R2 <« (

. A).-"'_320V

B) 160 V...
240V

E) Noneofthese TR }a-_? -/12
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5) The electric field in a certain region of space is given by:
E=4xi-33%j N/C, given thatthe potentlal at the origin (0,0) is zero, the potential in

)\) this region is given by V= 3
o ‘ y;/ s 9 w7
A) -2x2+2y3 - '
'\ ‘{i ,'/L\

BY -2xZ+37 .
) -2x% - 33 & %béb
D) None of these oy’ g b
E) 2+12y ' ' g

#7- The work in joules required to carry a 9.0-C charge from a 15.0-V equipotential surface
to a 6.0-V equipotential surface and then to a 20.0-V. surface is:

—A) 45 J W= W ] ,(0\% w _’,w/'-* -(A i) =6
B) None of these = a\ 2\ ] (“6’@) ;
J - - —
C)- 27‘ ow\&)\

7 Charge Q is distributed uniformly throughout an insulating sphere of radnus R The
miagnitude of the electric field at a point R/6 from the center is: : o W

Q -
A) Q/32meR2 -2
B) none of these : &{6

Ql4ms R
QR24ne R2 ;
) Q/16ne,R2
_ | 5

: 7 d =N

o, R )
S T p?F BEERSSE
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