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=41 K 107 T.an /A =126 }i_-1~0'5 T.m/A
£, = 8:85 x 10-12 Cz / Num?
e = 1.6x 1012 C , An=9dX 103 kg

|. A parallel-plate capacitor has a plate-area of 0.30 mZanda piai-te separation of O:f-am: If

the charge on each plate hasa prnitude of 40x10-6 C the-electric field between the
plates is: Oz Tl = (W’ = a0
. : o TToawe :
A) 1.0x10% Vim I _
By 0 - V= %’— = %OX:O g UMD TS
C) 4.0x1012 Vim e
D) 2.0x108 Vim E=Y - u'»f_i‘z.»_\x_‘;jl 2 g ne® LS o fo
_ .

.,———-u-a—,,.‘-v:—'*‘-—-g--w--—'«
@ 1.5x100 V/m

2. A particle with.a charge of 8% 16-6-C.and-a mass of 2.3 8 1_'I1‘QVE!’S‘-UI’11£DHEE§"W”MIB speed
of 12 m/s in-a circnlar orbit-around a:stationary particle .With.f&char.gafe'@xgiﬁi()fﬁ?C‘:TIheM
- radius-ofthe-orbit is: - @ -

N ' . | @ T e
A). 0.80 o S
B) “done-of-these T oo .

C) 073 m | \m.{::/ = ‘mu?

__D 0.141’1’1 EXYRANE:
B 1:6m) - vo hade o QUONRNER

| N Q %5 ‘i-\ﬁ—%\ \\1\;1 -

. & uniform electric field of 400 WIC makes-an-angle of 30° with the dipele mement-eian
electric:dipole. If the-dipole cansists-of charges-of magaitade 4 - 1C sep avated:by U5 mm,
thertorquesexerted by the field has-2 magnitude of: By

2

A} 6. Tl0 2 N -m TPt
w = PE 3D
A : ﬁ(mm"" (s ) (Besh BB

B) 2 5%10 7N m -
CETRCT R RS
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4. A point charge is-placed in an-electric freld that varies with lecation.- o fercedsexerted.
on-this Charge: T2 ' ' ‘

A) ifthecharge is:moving perpendicular to a Tield line _
B) atlocations whereithe electric field strength-is-1/(1.6x10- 9T .

~~YC}\.2t locations where-the-electric field iszero

Dy ifthe field is'caused by an equa) -amount-of positive and negative-charge

By if the charge-ismoving alonga field-line

5. .Three hundzed turns-of 'msul-attedﬂcopper'wi-re--ar-e—w-sappﬁ:d around a cylinder:of cross-
sectional ares 0.20 m?, A magretic field along-the coil axisis made to change from 1.0€
T in one direction to 1.00 T in the oiher-direction in 0.2s. The induced-emf that appears

in-the coil is:
‘“;sa—... - d-{?l':‘;

ol
.-f\) L?,OO“V - MR %;N@
By 600V V T
L) Wone of thesg] Sos)e ) L=t
D) 40V ' =
E) 4V $ oz LON

6. A 3-meter-stick is parallél to an electric field E = 60y j NJC Ifitsbegining-is-at y =2Zm
and its end is at y =5m, then thezpotential differencehetweensts-ends:is:

T D
LY = - S’ E:"d's
o B .

A) 210V
B) 0 w .y = —Sf by dy
C) 420V - 5% T TP T
) Noneof these = 3oy® -1% |
Y ae T
\_i‘; gt \ - EHDd
7. Copper contains 8.5 X 1028 free electrons/m?. -A‘ﬂ.o;pperfswr;ne;-@?;am:ss—-sacti@maﬁivarea,;{};?

mm? carriesa currentof 3.4 A. The electron-driftspeed is:

. , -3
A) Mone of these i e To= %M A Y LA SR
- \ I e a e T P § N
; <10 m/sj AE .{?51 s 2y (BBt P e T

C) 1.0x108 m/s
D} 5:0.x 104 m/s
E)y 50x10-*m/s

v
=
[Eied
[¢]
[

s ls




3. Positive charge -Q is uniformly distributed on the upper-half: micircular-rod and
negative charge +Q is uniformly distributed:onsthertower hialf. "What is-the directiom.of.
the-electric field atpoint-P, the.center of the semicizele?

]

4R
) v
O s
D) >
B) ©

"9, T.J. THomson's experiment, invelvingthe motion of-an electron bearm in mimually
-perpendicular K and B fields;-gavethe-valueof .

4) -earth's'magneticfigld- . '
1 +B) chargeroftheelectron
' () Avogadro'snumber
charge/mass ratio-for the-electron
E) muass of the electron

10. Positive:charge Q is distributed urx-'rformizyf-gth-mafgir‘mm:amins.ﬁmmgzgpheﬁe:aﬁyaeiiuszi{,
centered at the-origin. A positive peint:charge Q.isplacedmatx = 2:5R-omthex-axis. The
magnitude-of-the electric fleld atx =R/Zomthexaxis is: ' '

S CF N o
q’im; = Q \'{Q:\;

&) 170/200ms,R? - : 7
Viree B2 - Q Q:‘*‘a'\m‘ o] N
B) Qrdnegk = SMTED ( A \
C) QiT2me R? INL % : | i e .
r A i
| YD) rone of these] !__,,/
TEB) Qf16me R2 Teadh o on Yene _
. T . é,—%’_&% $isy
Fvene Bt e IS Bl =¥
& - s
- ,:L___rg & Az ol tom
S HEAT )
fe2 ’ TOAREY Q.
£ D,
ROy E = s
. ‘?5) « ' :
[ A . t - Q .
%—\TRQ c:‘..*i,;
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A solenoid iz 105 cm E“Ong“.an@i:has-ia:radhas:faf*@z‘ﬁ‘@mn.--'-It-_-i:s wrappedewith 3 00 surnsof

wire carrying-a.curreritof 2:0 4. “The:magnetic field in testa-at the center oittersolenoid.
ist ’

e W L

B R RE| T
CA) 123103 . o«

B; ;23;10-'3) g T\l e

’ Lotas’

C) 4.2x10-2 . ’

D) none ofthese - VRone
By 1:8x 102 R OO

12.. A cylindricalzregion of radius R-= 8.0 cm contains muniform magnetic field parallel to its

A)
B)
)
D)
E)

axis. If the fiéid is changing-at the'rate:0.60 T/s, the electric fleld induced at a point%

from the cylinder=axds is: v g Fr g ';.;L-?;E ” \\J
/ V / (' T (FTY = —P"”éc%‘t . ‘ &/3}52% N
mmedtiee T e W
0.0045 V L. = @3 RN "fﬁ

‘ , s
(E) 0.012_V.[m s LR N

-~

ow AW
- U ©anls

13. An electron{m = 9.1x10-31kg )with speed-4000-km/s is'prejected-into.a uniform
magnetic fieldB of 015 T with its-velocityvector-making an angie«ef 36° awith3B-the
radius-of the paths: ‘

X { BN &
e B gria e AN Y2y ¢ o Qb o
N1 3%10 e V3N 3
Ay 13x10" m AR Wt M ety (R
B) None of these }
C) -4.4x106 m
) 76310 m

Y 4.6x102m X ®

T \ R S-S

=) R o
o C‘a\\‘:ﬁ;\b\\"’ Y
o /
BL by dvsls

4




14. The cireuit shownsisina vniform: magnedcﬁeldihatés&u -of the»pagemd is dpcreasmg
-inmagmitude.atthe rate-1400:T/s: The cumentin the cirCuit (in-amperes) is:

e 42060 s
"

- ";.: . /\’“Am
T. A Wl
. 12'Icm L \
b A i ‘
_ Wy
2= AR - e 1&\{%\( o) — 2o \4
‘\‘t\é\ oy N
A) 1.12
(BY 2:477 _ T o Td *L o= WNOAU LB
Gy 0052 - .
D)4-1.62 ' .

E)~Noné of these

157 A-paratlel-phate capacitor-has aplate separation.of.0.1'mm. "Thecharge.on each plateshas:
-a magnitude-of-dx10°6:C-andsthespotential -difference-across-the-plates-1s-300V. The
-energy.density-between therplates-is:

po_» . \-_'5&;“‘&\."
A) 177 3 I
B) nome ¢fthese & ToawmE
C) 70.8 Hmd )
D) 354 £ (Srepdensih ws BEGE (R %%‘a*‘g,{)(g i AN

398 j/m3)

€. AcZ-plande gl mpﬂci‘rar_ arescanneetedsin seriessand:a potential differenceis-applied .

acrossthe-cambinatien:Jhe2-plt-capasitorhas:. ETEY
o~ GEW
A) . puicethe potential difference offthe-i-pF:capacitor &
@ -ha‘lf:the~p§ﬁenii‘aizdifferenc.e of the 1-{tE-capasitor N
C) nomne:of-these : e Y

D) twice:the charge of the-1-pF capacitor
E) half the charge:of the 1-pF capacitor

s
a3
{i
[¢
Lh




17 A-wiress mrleng and 1 mmi? incross-sectionaiarea: When cormestedstosarpmtential -

differencesof0.8 V; a coprent-of 2 Arexistsincthe wire: The resistivity-cEthiswire is:
doa - R= L R IR '
(A 4x107Q m) . :
‘B) 107Q m R=PL
H i

C) 8x107 Q-m
DYy 2x107Q m
B Sx107Q-m

N e
L k3 L

18. A certain capaciter-in series with a 1200.Q resistor, is being charged. At the end of 5 ms
its charge Is half the final value. The capacitance is about:

' . -5 T R Xl
A) None of these AT e R -%
(B 60,0 Lot ST e T eTHE S 06n
Froddege L 2 ¥y - by " '%)\. [T
‘ : ' -4
o ?5 Ph A Lo = @;V\\thfﬁ{' Labrio &
) 15k e o

CE). 9:6:4F

i

H

A=
10, An$:0-miinductor-and-a 4.0-Qresistor.are amired-nssertestorarcidealbattery. Argwitch

inthewcircuitisclosed at time C,.at which-time-the current-is 7 The carrent reacheshatf
its:final value-attimer

o T (et P
y A ,_(/ - T
5T Ko (S )
A
w7z
FIT s inz = 2
pe e s i = tn SRS T o RS sEG
3 Y

20. Allongsolenoiddas :;wmac.m'faiadrzcarz.iﬁ.s::ecfc:mfr:e-nt--i. Anetectron-(itheelecironnrass

=9.1x40%kg) movessvithin the solensid-in-a-circleal radius 4, Srenrperpendicuiar-to
the-solenoid axii The epeed of the electron-isiSe:c = speed of light).- The-current i

the solenoid is: B
Ty
TR TTE TR G\
AL 0.19 A) o - N
B) VAS.A 2 Rz TN = Bt YR B RS Vo oud o
s < T Y (U it
Cy None of these. A Qo i ) Ll s )
Oy 3.70A
EY 0.77
' : A Bo fonT
+ = '
e T = B oz oedRE, - oG B
Mot AT 2T (s AsT
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‘ B
71, -Aparailel=platecapaciter- welth_mmuiax plates of radittg R’ = 8zmm. The-electricii eid -
. betweenrthesplates ischanging at 2 rate dB/dt=2x L@lbuvmm?he“drsplacemem current -

- ” is: T ‘
o : < T ps dz
[A) 3.6x103 A] : - »
B) Moné of these S /1\ Tyt (2]
©) 0 A, J .
D) 1.4x10-3 A : — PHRY T
E) 4.2x103 A To v dbaw®

/ . . . .
o9 }\@\ The diagram shows two small diamagnetic.spheres, onenear each end of"a bar magnet.
Y, Which of the following staternents is true?-
RO

@

SRR _ O

5 -

&) ~Theforceson 1 and 2.are-both-toward=thesmagnet:
f B FThe-force.on:1,is away-fronrthe-magnet-and=thedorce.on:Z=ist owardtheasmagnet-
* () “The magnet-dees notexert a-forceronteithersphere
DY~ the-forceron_listoward the magnetandstheforce-6n 2is.awaysframfhe- magnea
By EiEforces.on loandZ m&hothmawayﬁ‘am the- magnet ‘

2324 certaimsubstance-has a dielectifc-constant of 3 Siand-a-dielectricsstrength-of . 16 ¥/m.
JEitisused asthedietectiormatefial-imw a panaiieL~putmca~*amer;*:thmm1mmum Area.
~shionld the plates:ofthe capacitordavesto-obtinsa-capacitance ohEL Eand:toensurethat.
Ahe-capacitor=wilihe able to withstand-a-patentialdifferemeeels 8»9 3:0:1Viris:

“l o T—u \J‘\. .
; 2= BAET L men
A) 1.1-m? SR LLaan
By Nome-of these _
-C} O.il n12 ] Q': '{—-\?‘CQH /7
D) 0.63-m? < -

{ ; el o 2.
By (124 m? | 5 e C . Q%M -<Z\\\ Ko o gl
N Sl

TS (A (BH 3 ‘




P
i
1
|

'
L

Stk A iﬂng_strmgnim carrying @ Z;07As

rrrent; cnters SO tifrf@ugha circularwindow
radius 2.0 m: The path "!rrtegralﬁéjwﬁ&dsvar@und ‘thewindow: flame has thevalue  (in

Tem: i@ -y s Z
N % .ds QA(: Yeht . ,

a0t (e T '
B) 6.3x10® BRSO :
C) 020

D} nonerof these

E) 3.8x10°%

A magnetic field CANNOT:

W]
LN

\@) change the kinetic encrgy of a charge
B) exist near a cherge
o) _acce-leratea-charmge_,_
D) change the momentumsef-a-charge
E) exerta force-on acharge

26, Atanypoint the-magneticfiekddines are In the-direction.of’

A ‘the“'-maoneticfféme-'crn,.‘a-:mov.ing:negatiaze_‘e-hagge

[BY none:of these
C}..the-magneticforce: on_a‘mowng mositive-charge-
Dy thevelocityora moeving negativercharge .

EY thevelocity ofa: IOV INE: po"snwe“chatvce -

Jowsofelectrons into-the page. The Wire, is
direetionelihe ragneticT oroe.exerted-on

27. The.diagram showsa: stratghtowize: carmpng
betweenthe poleswot. apcrmmenf ragnet: The

ﬂ e \}'fn-e 1q "T A H__f, ‘_»i \‘_f;‘ ‘_,1”_.‘1 1] \)l_&n\
"-d © T e i o s T
- \)‘:-}"\Q-ﬁ_»_‘» N
L o A b s S ]
L L:‘_“-:b}:"-f:{;\_h S N S N, :f‘ e
by e e, ¢! A3 W \3
LS ads s L;l\:‘-;—‘\ 3 _.W_MME!»- ,ﬂ, .,:S,,....m»—-—:? — ~
ma—— .y ; ARy olplis e o8 IS,
R -\R)L
e . : '
s @"_@:eﬁé“v SIS S
EN IR = )
A} & . RIS A PSS Y 5 vy 3&) st
L . . A S
C) into the page R
- Ca X
D) W : - ;
s @b} T—)&‘.‘,\m\ ‘-’:3Q\ %L_,

\. 3"-:\! STy e

T2 edy Qi bg}—; 0

L
Ay G LR 1By
B @ 0 iy

Caiedly VB LS e
_ib‘% s IR e 2
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\Ef[ Sfanvelectron hag*an“orb’ltal angular menentunrwith magnitude T, the magnitude of the
.0

N
~s*> / orbztai meagnetictdipol exmoment.is given-by:

-

- ‘.%’

. ‘A) -nene of these .
"By =slim

C) -€LA2m-

D) mL/e

E) £L/2m

9. Charge is distfibuted uniformly on fhe surface of 2 large flat-plate. The electric field S.cm
from the plate is 40 N/C. The electric field 10.cm from the plate-is: '

T g
A) ZO0DC. Z.
B) 10N/C s ot
C).. 160 N/C ? _
D) 8gavC AR I G
rE) jﬂl@

"30. The.emfthat-appearsin=faraday: frlaw ST
{&)}around the.boundary.of:the —suuface_us\.d to compute’ ’the*“nagnemc fhox
B .nene.cf these
C).-areunda:conductingcircuit
D) shroughoutthe surfacesused=to.compute-the magnetic fiux
E) - perpendicuilarsothe surface:usedtocompute-the-magnetic flux

31, -Achattery af-enif3 6 Viis:commectedin parallel tottwo resistors 11 £ each. As atesult, a
currentof 2,0 Asexistedsiireachuresistor <Fhe terminat-potential differencesof the battery
is: Fepe D L

A) I8V s

C) 32V iy ~ | | WH

D) 36V =2

B) 0V N %5 *Q 2 \mﬁm AUV T2 | t\ﬁé&_ - \
;‘; SR
I 74

‘L&&L\%ﬁ,‘\sb\ e b %

t:;_é}‘g.i\,: l::J:!\;«' ‘%} j&}sﬁ
Zilea T {;sy?s‘ "_m% 5 %

?63\‘& \5“59;)\.1«\.; -;L%) 3“5\"}"‘%

Page 9




32, .10 aficharge-are placed-on.-a-spherical co-ndupting-shﬁll. AL (7Y poimtcharge is

~placed atthe-terter of-the shell: The.net charge in-coutembs on fhe inner surface 6t the
sheli-is: D ' '

A). +3
B) -3
Q) 7

E) O

33, Theinduced magnetic field 1.5 mum from the central axis-of a.circular-parallel-plate
capacitor and between the plates is_4x 107 T The plates have radius 3 mm. At what rate

AF/dt isthe electric field between the plates changing? Ziades
Ll

A -4:8x1013 Vims
-BY.[1.2x1013 Vim.s
\\Cb one=6f these
Y 142102 _Vimss
B 24301V s

e NI - !
AE = 2.6 FAR = o T
e T = %

of i Ty AED

Page 10
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Useful constants:

R PR L et
el x0T

me=9.11 %107 kg
mp =167 » 10% kg

;Lom.ﬂ.-n.xw" Toavh 1
z2=9.82 m/st

gy e e




L Choose the correct staternent about eleetric fisld-lines:.

A.a). Field lines may oross.
b) . Mene df the above:
%.¢) ‘Field lines point away from a negative charge.-
X d) Field lines are close together where the field is weak.

@_\ Field lines never-Cross.

rigin:aﬁﬁ-an“ei"actron;‘rs. located aty=-5cm. The

2- A.proton is located at the o
the-electron from the proton-is-directed to:

elect;ostatic..f@zc'a:acﬁng oI

(&) Thenegative:y =axis.
b) Thensgativez - BXIS,
¢) The positive.z.— axis.
d) Thepositive ¥ ~AX1S.
e} The.negative X - axis .

3. Positive charge Qs.uniformly distributed on a semiciroutarted The direction of

thé electric field at the center of tae serpicircle is:

. . el . . R A
4- A charged:cil drop with mass-of 2% 107" kgis heidauspended { #lalh Ay a

downward.eleciric fisld of 300 N/C. The-charge onthedropis:

Q) -LsArTC Fokezeils ffg
)+ 65 %107 C T mSe
$E T i‘\(\% ﬁ)

%

¢y 0

G\:\'-_; - ‘N\Q}k
g~ Qus B2
Zoo

gk

IR



N M‘A"\\%

-

Its elesi:l ic pO“tBIItlai 18:

a) 7.2 x10°V. : K
b) 22107V e @ . 1 TUEES <~ sR
c) 2.3 xl{) V —y Yegw % T
d) 36 ><10 V. - -
& ARSI ST
Siiia'a o ae g RSN W
@} LIAD J > BG4 T

6--An-electron is . acceterated in vacuum, Erom rest throughapotential difference V. ifs
~firal speed.proportiondl to:

Al = C(/ﬂ'/
;*) Y]“ Bl q{.f_’\,‘/
¥ /[}}_ Lt = AN
oy — o
)1/ 22 Jov

(007

7- The equipotential surfaces associated witha chargedspoint pasticles are:

a) radially outward from.the particle-
(b}, “BicETtric spheres centered:at the particle.
¢) horizomtal planes -
d) verticalplaes '
e) concentric cyhndels with the particle on the axis.

8- A wmiform electric fisld of 300 W/C makes an angle 75° Wrﬁrﬂle*mgm&mement aftan.
electric dipole. If thestorque-exertet by the fidld. has:a-magnitude02 5 x10~ ! N,
the dipole notment must ber T i

2Sni? = FNAS D
2) 83 "leCm g =t

R SR e A \’\Zs—n
hriacom e =l Foals
c) 9.2 ><1O Wem (-’f:?.\*.o”

dy 8310 > Cm
e) 1.8x10" Cm

§- A-physics instractor in a lab. Charges ame aieczrostatw generatorto-25 25 pu C, then cairies

it into the lecture hall. J,he net eleomc flux in Nm?*/ C through-the = lechure hall walls
is

@ 2.8x10%]
b)r25 *1%°°
¢} 7.2 *10°

-,
e B EA T ey =R = LR xR

Se ETe

dy ©
&) Cannottell unlesssthe lecturs hall dimensions.ate. given.




10- Charge-is distributed uniformly on the surface ofa large thinéheet, The electric
field at.2.cm from the center of the shest is 337197C, Theelectric-field -at-4-emfrom
. . the centerofithe shest is: T .

P
i

2) 16.5N/C C R,
by 132 Vim St e
o) 66T N
@ 3T e

e) 8.25Vim

11- The work requiredto-carry 26C eharge froma 5V equipotential surface to a6V

equipotential surface.is: pum 9, DN &N = 6

a)"36.J ‘
= VR 2 By
by 307 W= W 6T
¢y O
Ld) 63
ey 661]
12- The eleciric potential fnrthe.xy.plane is giverrby V = (2 #-3y") V, wherex and y
are-iirnireters. The electric-field is givendy: - ~/m Vi< PR TC N
o " N, T ;__r&'y_ = g \‘“\f’.\ ~ = \w\’
Xa) (-4 xi+ 67 ) ViIC T4 D+
b} (4 xi + 6 y] )NC

s L
E@ ("4x5'+-‘6-y}"')3f/mj v S v N N

Ad) (4 xi+6y)) VN
&) (-4 xf — 6yj)Vim

oo s by

13- The unit of measuring —:15" o ISt

a)Jim?
B1.3/C
) TV
d) I/F

By T

14- The capacitance.of a para-lié1~p~tat-a:c‘ap.aﬁ-i;‘ﬁe:-s‘saz";;‘c'szmozeas-ed“hy:

ATy
& ¥

* &) Increasingthe-charge
b)) Decreasing the plate separation

* ¢} JIncreasing the plate separation.

.. d) Decreasing the voltage between.the plates
w8} Decreasing the plates area



_ Pre e
I'5- A paraliel ~plate capaciter-has a plate arescf .2 ntand-a-plate separation:of 0 lmm.
‘Toobtain an electric field of 2.010° Vinrbetweensthe platesythe magnitude oftie
charge on each-plate should-be: ' : '

-E~d./"-"— 0{/
Q= Bof ‘z‘ e
) 3.5 <0°C| ol e
b) 18 x0°C  vepd Eob= =0
&) 8.9x107C e o . S ‘
&) 7.1 x10%¢ e %=EEbRiQNBV3@%“°\WQ*Z%&M*HEQ

e) 14x107 C

16-Capacitors :A: and B-are identical, where the.capacitance for each of them is Sp. K.
Capacitor-A js-charged-go it stores 4 T-of energy and capacitor B isuncharged. The
capacitors-are-themconnected in parallel. The total stered energy in the capacitoss is.
nOW:

a) 16 F

by &

G)_M}mj enelan  Consety N
@ 4 I

e) 171

17- A2 pFandl p F'.capacito_rs*are_cqmected:im,;series and a-potential
difference is-apphied-acrossthesconibination -The2fiF capacitarias:

. O,
a) Twice the potential différence-ofthe 1pF capacitor. q“ ‘
b) “Twice-the-charge:ofihe iF-capacitor. . R
¢) None of the.above. : ST
d) Halfthe chargeof the-lpF capacitor: G.% 9 =o
€] Halfithe potertial:difference:ofithie-| i capacitor. Wl 7.

18- A parallel plate. capacita —withairbetweertherplaies; is.chasgedhy-atbattery mafter
which the battery isdisconnected-Arslabiefgtassds inserted:between thesplates. This
process will: '

= i

T O‘J_
R
AR

a) Increase thescharge-omthe=cepacitor ™ =
o7} Increas e*the-capacitanée-6Fithecapacitor.
% ¢ Increase‘therenérgy siored in the_capacitor
d) Increasethe:potentialdifference. betweenzthe plates
¢) -Increase all{he following quantities. Q,V,U;and C.

19- Copper contains3:4 «10%% free electrons/m’. A copper wire of cross-sectional area
lmm? carries.a.current of 1°A. The electron drift speed i approximately:

\ay 10,@ gé\ - X - _A 2 TR 5
—b) i0 m/s £ e (—\;:;3_ AR e B (_itbyxxb%‘a‘l) :
¢yl mfs B T
d).3 =10 m/s : -y
e) 10.2-3 /s AR




Ureap i § f"l...'é«ﬁ]_d‘.-s\ e

. 70- Two 119-V lightbulbsyone “Z5W " and the .other“100W ™ are-connectzd In geries {0 &
110V gonree: Then- ‘
a) The cumeat in the 100-W bulb isgreater thanghatin:the 25-Wbulb=
&g WB) The same-current will pass in-eagh bTb.
"oy Botlrbulb-will light with equal brightness.
d) Each bulb.will have a potential difference-of 55V

e) The currentinthe 100-W bulb.is tess.

|- © 21_ Nine.identical wires, each of diameter d and Length L, are connected in.series. The
? -equivalentresistance has the-same registance as a single-similar wire of length 1 but
its-diarneter is:

j g= 5FL = 2 "1:,,;_8_1._, w= %
i rrelae ol ) N\
a) d/81 & 3%{)5;&’ - WY
“b) “d/g \R"’ _ JDL ) . ::'\"'(‘ Ql\'l. ",T{f C;\.(”?‘
C) gd ; Wx’ hoed (‘_\__"53:: d\
D 34 COE o R
OIER
22- Inthe-diagram, the current in the 3 - €2 resistoris-4A. Thc_pétentiai difference
between points-a-andb is: gesi@t  SopR, CANSeRY :
B 8V ) e v =G 25 S
. 'Q} 12V o o= BN i " Q 37’
e) -0V

31 L ‘
23. A 2 - Crresistonandsd - Qresistorzare-connevted-fuparaliel to.a.6-V-hattery:

i”ii’heipow-er:diss%pate&éfﬁ“the::z_-:‘Ilmsis;t@r':isA.: Nagquem Vi
; . y- TR S -:.2% :&f,?_
a) TTW ¢ =T %
b) 9 e
9BW oy ige
3 L) L 1EWS ‘
| 0 P pE e = WY B
1‘ 7
%

24 Arcurert-of 3:0-Acds cloekwise around this page,-which has an area-0f 5.8 x 107 m”.
Themagnetic dipole motment in A.mm” 15

e T e = N ‘i@’ = - ¥
a)_0.17-into the pagex s U Leepes ) ¥
b} - 3.0:0out of the page 0 L omaRk

¢} 0.17 out ef-the page
d) 3.4.into the page
e). 0717-clockwise around the page



_25- A.certain capaeitor; in-series withasesistor, i§ einghasged” Arthe-endaf-18ms-its.
charge-is-halflre-findl-velue~The titae-eo nstant-for=the-pracessis aboutl: ' '

7 gz 4. e..“‘ !'I"- . . ; ;
=a)_0.43.ms VP i
(B TS 2% % T
¢) 6.9ms ' lne = 77 _
d) 10 ms e roxi0 s = W xm"z-,- e e,
&) 23ms oz

26--A magnetic field cannot:

.a) exerta force on a charge
b).accelerate a clrarge

~t)\¢hange the kinetic energy of charge.
d) change the momentum of a chargs-
e} exist.

27- At one instant an electron is moving4n-the xyplane fras a velocity

V=510 1 +3 x10° 7 m/s._A magnetic.figld B 0;8-'7: T-acting-on-the electron. \ y
“Atthat instant ifh’&:magnimde~-Ofithe,magnatic::fomaiacﬁr;g;gmtﬂe m is: 3 ///4
e S /N
A . ‘ =, - N, N \"‘;,-_'
?) 6.4 x107 1. R AT A ‘ h by =i
o) 51 xtg N Loty \(apae” VK
o . TR -
. TR X "0. N- Yy
g 75x10 N

= T ey

_28< ArproterrisdrraTegion- where.a uniform-electric-feld-of 55¢0% *Vim-is perpendinnlar-

‘to-aumiformeragnetic field0f0:8:T. If its-acceleratiomiszeropthenatg:speedrausthe:

(@) 63x10° mis ) T = T -

by 1:6x107 .mfs Fn - Ve

o} ho=tot T Sl e e L Gt
-4y Ois -y N
-g)—Any:value greater-than zero.andsless-than 3 =1 of :mfs:

29- The-figure shows a uniform magﬁetie"-ﬁeid.ﬁ directed to the ieft and wire
carrying a current into the-page. ‘The magnetic foree acting-cn-the-wire 1s:

b) Toward the bottom ofthe page
€]\ Toward the top of the page .
d) Toward the right ST
8) Zero

a) Toward the left : é Z
Y
<
AY

i
™
A

S o
B agy e Rus ¥ ey
BESRtVEE MEREERAS

B |




3’0—"‘Pkfa4mégniﬁ1@e of '%henmgneticzfmld@.tmpdiﬁtfﬁj;atmm&ceﬁtﬁf-of fhe semicircle shown

“isgiven by:

2) 2ol

b)) el /4RX

C) Mol

/AnR
e) Mo/ R

b

P

31- Two long straight wires enter a room through a window. One carries a current of 3A

into the Toom while the other carries.a.current of SA out. The magnitude in T.m of

path integral ?:'[E;ds:ardund the window frame.is:

a) 1.0 %107
b) 3.8 x10°°

Jg:@lf =

Mo Tine

- T
':Q&‘\“\’ YA “-\Ql\

- TEGK w

. -
Z TR D

b

e

hI

~ RO

39 The circuitshown istrmamifomn-magnetic-feld-thatas .,mtojhe@'ggeﬁm&zis“
decreasing inmagnitude:at-therate 152 T/s The.current-in-the-circuit{insAmperes) is:

ay 0
b) 0.22.
o) 0#4
dy .62
{g) -0.18)

o
t
i

-
=4

-T.
—

s*'m& ok

o

Y

itﬂd» s Q&'\ d\‘g‘i{”

. parnseea)

O
(B A

33 Adong stratphiwwire is 'iﬂithff-ﬁiaﬂﬁf@fﬁ’ﬁﬁﬁﬂ:ﬂﬂ@ﬂi&ﬁﬁﬁﬂd}l&ﬁﬂgﬂ@i}pié?hﬁﬁ?ﬁ?&ight Wire

carriesz constantenrrent sas-shown-Wiiile the wiresish eimg-moved:toward the:
rectangle, thecurrentin the.rectangle. i

a) -Zero

b} Clockswise. .

¢) Counterclockwisedn theleft.side-and clockwise-in-the right-side.

& e L Nl el
d) ~Clockwise in the leftside.and counterclockwise inzhe right side.
[€)J Counterclockwise. Al
EesEo L sy 1l oo . Ly
Tosies by b ) S 23 Ty MFHEs B 9P 1k :

N VP L WU pR e . :
Covelelcntmite y Wi o (§\ T e j\_\{'; C*:“S‘a}. o T

oG

Ly
o 4
-
o =i
LN N
{




-34- Artod withrresistincs Rtiesaeross. fiictiontesscondueting rails in-auniform macruetw‘
26 B, moves tothewightawith-velocity. v.as. shown. #ssemedhe rails have negugfbla
 resistance. Thedndueedelevtrormotive-force wﬂl"‘haﬁrc»the-fol_lowma value:

5o st =L tfe. | |
ot ey ey T
- —b)BLV/R - BL ol W PR B
oBL*¥R T o 7 SHo¥ R RX
BLY S < LY : ;
E_ ) = v o X X X s
-8 B-L V/R L LoV
z
A > 35 A rectangularloep of wire has area A. It is placed perpendicular tora-uniform
ol = N mag’),etLC field B and then rotate (s%) around one of 1ts sides at-frequency f. The
“ﬁp - maximum.induced -emfis: R
N o
.\,_)‘ - Ojs (p . .
b) IBAF- 712 “of_cosut ] O
¢) ‘BAf o E {1 = X A
d) demfBA = 8w gt A .
"6‘)'_ ET0, - AB __27‘,-’_}‘:.' R &': ¥

- 36-An-8-mH-inducter-and: a’zf;ifkresism.r&ie;,cmecfad&m=sf:1:iea to 2 20-V ideal battery.
A swrtch in the czrc*cut isclosed.att=10After a-long-time the potential difference
- rr—— . BN ‘

2, By I Tes

o : 3 ey

) 207 o G |
T S & &% B ‘
Pokerkid ibbefence - \ : S’ 2(7V J

4) 19V o L CARY —

-4) - Nonsafileabove,

37~-~:xn---8-:mH._m‘dtrctm@mdﬂ-a}’zﬁ..;;:@mes:i‘-sior_;are cormestedinseties to-anddeal
battery. A switch imthe circuit-is-clesedratt==-0""Ehe.current reaches half its final

valweat-time: Tty bieeT T
@) 3s | L T Wy et T
b) 4.0 ms
d) 170s b T I02
g) 2505 L o\aL
1

-5
T G TN
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1 eV =1.6x10"°%
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~ Multiple Choice A
Identify the choice that best completes the statement or Gnswers the question.

1. A 2-T uniform magnetic field makes an angle of 30° with the z axis. The magnetic flux through a
3-m? portion of the xy plane is: ' :

a. 12ZWb
b. 2.0Wb
c. 3.0Wb
d. 6Wb
e. 5.2 Wb

2. A rectangular loop of wire has area A. It is placed perpendicular to a uniform magnetic field B and
then rotated around one of its sides at frequency * The maximum induced emf is:

a. BAf
b. 2nBAf
c. Bdf

d. 4nBAf
e. 2BAf

3. Four 20-C) resistors are connected in series and the combination is connected to a 20-V emf device.
The current in any one of the resistors is:

a.  025A
b. 50A
c. 40 A
d. 1.0A
€. 160 A

4. A particle (mass = 5.0 g, charge = 40 mC) moves in a region of space where the electric field is uniform and
is given by Ex=2.5N/C, E, = E,=0. If the velocity of the particle at =0 is given by v, =30 m/s, v, =v;=0,
what is the speed of the particle at £=2.0 7

a. S0 mfs
b. 25m/fs
c. TOmfs
d. 10m/s
e. 89 mis
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5 A rod with resistance R lies across frictionless conducting rails in a constant uniform magnetic field
B, as shown.’Assume the rails have negligible resistance, The magnitude of the force that must be .
applied by a person to pull the rod to the right at constant speed v is: -

b x ———vasl” .

o]
@

+*
®
® ® @H® .

7
l & © &

a. BL*/R
b. BLvIR
c. BALxviR
d. Bilv
e. 0

6. The electric field in a region of space is given by Ey = (3.0x) N/C, E, = E, = 0, where x is in m. Points A and
B are on the x axis at x, = 3.0 mand x = 5.0 m. Determine the potential difference Vg — Va.

a ~-60V
b, -4V
. 24V
d. +30V
e. —-18V

7. What is the kinetic energy of an electron that passes undeviated through perpendicular electric and magnetic
fields if £E=4.0kV/m and 3= 8.0 mT?

a. 0.65eV
b, 0.71eV
¢, ldeV

d. 0.84eV
e. 0.54eV
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8. Which of the following graphs reprcéents the magnituds of the electric field as a function of the

10.

o

distance from the center of a solid charged conducting sphere of radius R?

» ¥

R R

e}
o]
(@

o . G O &
o m

A +20-nC point charge is placed on the x axis at x = 2.0 m, and a —25-nC point charge is placed on the y axis
at y = -3.0 m. The angle between the net electric field at the origin and +x axis counterclockwise is :

a  209°
b, 61°
c. 151°
d. 29°
e. 241°

In the Hydrogen atom (H), assuming the electron is moving ina uniform circular motion of radius
599510~ m centered at the nucleus of charge 1.6x107"C.The kinetic energy of the electron is:
a. -2.18x107"%J
b, 436x107%J
e 823x107%J
4. -2.18x107"*J
e -4.36x107J
Which of the following equations, along with a symmetry argument, can be used to calculate the
electric field produced by a uniform time-varying magnetic field?
[B—E dA=qlz,

a.

b. none of these

. ME - ds=—dw, /dt

N B ds = pui+ pheod®; /i
(B-ad=0

€.
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12,

13.

14.

I5.

16.

17.

If the charge on a parallel-plate capacitor is doubled:

the capacitance is halved

the electric field is halved

the capacitance is doubled

the electric field is doubled

e. the surface charge density is not changed on either plate

A straight wire of length L carries a current [ in the positive z direction in a region where the magnetic field is
uniform and specified by B, =3B, B, = ~2B, and B.= B, where B is a constant. What is the magnitude of the
magnetic force on the wire? :

B0 oo

a. 3.6ILB
b. 421LB
¢. 3.2ILB
d. 5.0ILB
e. }.0ILB

A certain capacitor has a capacitance of 5.0 4F. After it is charged to 5 £C and isolated, the plates
are brought closer together so its capacitance becomes 10 £F. The work done by the agent is about:
a.  1.25x107¢F

b. 83 107])

. —1.25x10%]

d -83x107])
0

Of the following the copper conductor that has the least resistance is:
thick, long and hot

b. thick, short and cool

c. thin, short and cool

d. thin, short and hot

¢, thin, long and hot

o

An inductance L, resistance R, and ideal battery of emf € are wired in series. A switch in the circuit
is closed at time 0, at which time the current is zero. At any later time / the potential difference
across the resistor is given by:

a0 geRiL
b sl +eRiL)
o ge-LiR
d.  &{l —eliR)
e, a(l—e Ly

A charge (uniform linear density = 9.0 nC/m) is distributed along the x axisfromx=0tox=3.0m.

Determine the magnitude of the electric field at a point on the x axis with x = 4.0 m.
a. Z0N/C

b, 74TN/C
c. GIN/C
d. 8§1N/C
e, 883 N/C
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18. Magnetic field lines inside the sclenoid shown are:

L

{

¥
in no direction since B =0
clockwise circles as one looks down the axis from the top of the page
toward the bottom of the page
counterclockwise circles as one looks down the axis from the top of the page
e. toward the top of the page
19. A current of 4.0 A is maintained in a single circular loop having a circumference of 80 em. An external
magnetic field of 2.0 T is directed so that the angle between the field and the plane of the loop is 20 °,
Determine the magnitude of the torque exerted on the loop by the magnetic forces acting upon it.

N

a. 038N-m
b, 027N-m
¢. 04IN-m
d. 0J4N-m
e. 077N-m

20. ln the circuit shown V=15 V, the capacitor is initially uncharged. At time?=0, switch S is closed.
If © denctes the time constant, the approximate current through the 3 Q resistor when

t= /10 1s:
1 sa
¥y a0
a. 050A
b [0A
. 0T5A
d. 1.5 A
e, 038 A

21, Bqual charges, one at rest, the other having a velocity of 104 m/s, are released in a uniform magnetic field.
Which charge has the largest force exerted on it by the magnetic field?
a. The charge that is moving, if its velocity is paralle! to the magnetic field directicn when
it is released.
b. The charge that is moving if its velocity makes an angle of 45° with the direction of the
magnetic field when it is released.
¢. The charge that is at rest.
All the charges above experience equal forces when released in the same magnetic field.

e. The charge that is moving if its velocity is perpendicular to the magnetic field direction
when it is released.
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22.

24,

o e o

The circuit shown is in a uniform magnetic field that is into the page. The current in the circuit is
0.60 A. At what rate is the magnitude of the magnetic field changing: Is it increasing or decreasing?:

e 12 CM —=

NG
T 1051
1Z2om
) -
4y
420 T/s, decreas.ing
420 T/s, decreasing
140 T/s, decreasing
140 Tfs, increasing
Zero

. At #=0 the switch S is closed with the capacitor izncharged. If C=304F, £= 50V, and R = 10 k£, what is

the potential difference across the capacitor when I=2.0 mA?

ANk

AAAA e
R
45V
5V
20V
30V
25V

The magnitude of the magnetic field at point P, at the center of the semicircle shown, is given by:

o .0 e

P
a. 2#@,/]%2
b.  i2R
c.  Lpil4R
d. if2nR
e, fiildnR
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26.

27.

28,

29,

DB
In the Hydrogen atom (H) ,assuming the electron is moving in a uniform circular motion of radius
5.29% 107" m centered at the nucleus of charge 1.6 x107'" . The electric potential energy of the electron is :
a  -436x107%]
b. -+ ~8.23x107%)
¢ -2.18x107%J
d. - 823x107°J
6. 436x107%J
A particle (m = 3. 0 H2, g = 5.0 1) moves in a uniform magnetic field given by (60§) mT. At¢= 0 the

velocity of the particle is equal to (30§ ~ 40k) m/s. The subsequent path of the particle is
helical with a 40-cm radius.
helical with a 6.3-cm pitch.
_circular with a period of 31 ms.
circular with a 50-cm radius.
circular with 40 cm radius,

16. Two long straight current-carrying parallel wires cross thex axis and carry currents [ and 3/ in
the same direction, as shown. At what value of x is the net magnetic field zero?

| .

o o

h34

=

t1 Tar
a 5
b, 0O
c. 3
d. 7
e. |

Two parallel long wires carry the same current and repel each other with a force £ per unit length. If

‘both these currents are doubled and the wire separation tripled, the force per unit length becomes:

a. 2F/9
b. 4F/3
c. 6F
d.  4AF/9
& 2F3

Gauss' law for magnetisim tells us:

a. the magnetic field of a current clement

charges must be moving to produce magnetic fields

that magnetic monopoles do not exist

that the line integral of & magnetic field around any closed loop must vanish
the net charge in any given volume

e /0o
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Charge O is distributed vniformly throughout an insulating sphers of vadius R. The magnitude of the
electric field ot a point R/2 from the center is:

& noene of these '

b Of8nek?
: ¢.  OidregR?

d Q/ WSQRZ

e. 30/4ng i
e =30 mm, &= 4.0 mm, @ =60 oG, 9 =-80 nC, and ¢ = 36 nC in the figure, what is the magnitade of
the total electric force on g?

L2

w 3
. 3 o W e ()
H _—

i i 7 3

: a. 540N
b, 060N

g, 44N
d, STHW
g, 48N

(5
fati)

A megnetic field exisis between the plates of a capacitor:
2. while the capacitor is being charged
b. cnly when the capaciior is starting to be chargad
c.  abways
d.  when the capacitor is fully charged

& never : ‘

330 A30-4F capaciior is charged to 40 'V and then connected across an indtially uncharged 20- 47 capacitor, What
is the final potential difference across the 30- 4F capacitor?

g, 40V
h, ZtY
¢, I5V
d. 18Y

e 24V
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