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1I. ELE & MAGNETISM

% L .7 . Given the circuit in the diegram.

vultage source: 30 volts : —te

p;ak to peak, 50 cps &

the rms current through the inductence is:
s) 3.4 smps, |
f'. b) 3;0 amps.
¢) 5.3 smps.
d) 6.8 amps.
2. ¥ A closed wire loop is in » ﬁagnotic field of 1 Weber per i
square meter, The wire loop is withdrawn from the fieid to
a region of zero field. The resistance of the wire is one ohm,
The mechsniceal work done in removing the wire from the field is:
a) exactly one joule
b) exsctly zero joules -

[ ¢) neither s) nor b), but independent of path.

l ) d) Dependent upon the rete at which flux is decreased
R ' through the loop.

[. o Two infinite parslle)l wires at » distance r carry constant
currents 11 and 12. respectively. The force per unit length on
the second wire is:

a) equsl to i,/ 2TTr

b) proportional to i 1o/

c) zero

d) proporticnal to i, 15 /»




. The force scting on a charge q at s distence d from s perfectly

conducting plate is (in c.g.s, units)

a) qzld2
b)  q2/242
e)  2q2/4?
d)  q2/44%

Three charges, each + d and moss M, are held »at the verticos of
an equilstersl trisangle, of side e. At time t = O, they are

released. NWhet 1s their root mean square velocity a long time

later? ‘ :
s) ;' = 3q2/ma
b) ¥ = 3 (2q2/ma
c) v = XE;§7;:1-
d) ¥ = J;;§7;:7 o

.Two oscillating electric dipoles ale placed parsllel to one
" another snd ars spaced apart by a distance equal to one-helf of
the wave-length. If the dipoles sre excited out of phasse, then,
to 2 good npprbximution;

a) The radistion will be circiularly polariszed.

b) There will be no radiation emitted in the plane normai
to the dipoles,

c) The sngulsr distribution of the radiation emitted is
thet emitted by an electric guadrupole.

d) The angular distribution of the radiation emitted is
that emitted by an electric dipoie.

In the ususl conditions of operation of a trxiode vecuum tube, the
grid is maintained at »:

a) negative potentiasl with respect to the cathode,
b) zero potential-with respect to the cathode,

c) positive potentinl with respect to the csthode. but
negative with respect to the platse.

AR ENE T TEFR regares Yo F0E DYATe

a3 varsities ¢ 2 4



. -The force on one condenser plate of s pexsllel piate condenser of
cspacitance C snd separstion s, when chaxged to a potential

difference V is

0 C%Y
‘ AN,
b) _v2
aC
¢) gy
fem——
)
d) _cv?
2e
- .4 . A resistance wes messured in the student laboratory using the

srrangement shown:

“/\é;f@““

The emmeter resding was 0.50 amps on the l-smpere scale which

hed 2 resistance of 0.1 ohms, and the voltmeter reading was 4.0
volts on the 5 volt scale which had 8 resistance of 500 ohms. 1If
the meters are accurate to | percent, which of the following is the
most likely value of the resistance?

2) 8.1 ohms.

b) 8.0 ohms,

¢) 7.9 ohus,

d) 8.2 ohms.
A particle of mess m and charge q moves under the influence of
psrallel, uniform electric and megnetiec ficlds, FE and B, which are
directed along the 3 -axis. The particle starts at the origin
with initial momentum P directed aniong the x~sxis, The maximum

distance from the z-axis resched by the particle is:

8) K“%;nlxﬁq




0.;‘

b) 2P c/qB

c) Poc/qB
d) _Po2/m
q(E + P, B)
me

The energy density of » classical electromagnetic wave is
" provnortionsl to:

‘a) the sum of the squares of the moximum amplitudes of
the electric and magnetic vectors.

b) the frequency.
c) the»température‘o: the medium through which is passes.
d) none of the sbove.
The magnetic field strength outside & long wire carrying current,
; ot 8 distance r from the center, is:
a) inverseiy«prppOrtionaI to r
b) proportionsl to r
c) independent of r
d) inverseoly proportionsl ta r2
The fields B and H, associated with s permanent bar magnet, point
-in the same direction ‘
8) everywhere.
b)  everywhere outside the magnet.
¢) everywhere inside the magnet.

d) nowhere,

At t = 0, the copacitor is charged as shown and the switch in the

following cirauit is closed: C,
| ") =
\\___AJ¥>A——~4 ‘ ——\j§

At time t = 10RC, the current in the cirecuit
a) flows clockwise,

b fiouws countarejockwisa .



5.

e) flows in a sense which depends on the values
of R,L.C.

d) {is szero.
Two perfectly conductingvconceniric gpheres of radil Rl and Rz
(Rl<:nz) have charges Ql and Q2 on them respectively, The electric
field between the spheres at a distance R from the ébutor is:

8) :ero;

b) 01/32
Q) Ql - 02

D\ Q, Q.



ELECTRICITY AND MAGNETISM

16,

17.

18

19.

Is the feact thsat glectromagnetic waves are transverse
indicated by the existence of
8) diffreaction
b) interference
c) polsrization
d) absorption offects.
iwo insulated :quare_capacitor‘plates..I on » side, are sepasrsted
by » distance d 1 and are given equsl and opposite electriec
charges. Tﬁe force on each piata is
a) an attraction independent of d

b) an sttraction inversely proportional to the
square of the separstion

¢) a repulsion independent of d
- d) zero. |
Light of energy U carries;

a) a magnetic moment U/H where H {s the magnetic
- intensity of the light. )

b) electric dipole moment U/E where E is the
electric field of the light.

¢) momentum 2U/c, where ¢ 13 the speed of light
d) momentum U/c.
A point charge - q 1s interacting with a charge of the seme size
and kind on 8 conducting sphere, The intersction is
a) always repulsive
h) always attractive
c) sttractive when the point charge is near the sphere

d) repulsiva when the point charge is mesr the sphere
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22

23.

Compare two situstions

(1) Point charge, 3 distsnce d from an infinite grounded

conducting plene.

(11) Seme point charge a distsnce d from a semi infinite

slab of dielectric.

The basic

described

(a) the churge igs attracted to the plane equslly
in (1) and (i1).

(b) the charge is ‘attrscted to the plene more
strongly in (1) than ({1).

(ec) the charge is attracted to the plane more strongly

(d)° the charge is repelled from the plsane in both cases

(1) end (ii). \
principle of betatron operstion is most clesrly

by:

v(a) Lenz® Law

(b) Fsraday's Law | J—
(e) Bethe's Law
(d) Geuss' Law

An inductor is made by winding a wire N times around g di-

electric cylinder. The inductence will be proportiomel to:

(a) N
(b) N2
(e) /N
() 1/N2

The primsry purpose of the suppressor grid in & pentode vacuum

tube is

(8) to suppress electron flow from plate to sScreen
grid

(b) to suppress electron flow from screen grid to.
_ pleate

(e) to supprxess unwanted oseilivtions ceused hy
capucity hetween plute end ronvtrel gvid



cont, 23.

o

(d) to suppress positlve ion flow.
A closed lbop with resistasnce R and sres A is moved with
velocity V aswasy from sn infinitely long wire carrying » current |

a) ihduced'current.flous clockwise

)
b) induced curxent flows counterclockwise
¢) no current is induced becsuse there is
g: " not change in flux through the loop
A e d) no current flows but a is s higher

potential than d.

The units of the cbn:tant € are: A
8) coul 2/n - m? : ~
b) coul 2/n -m
c) coul/n& - 'mz |
d) n - m2/coul
Suppose you have a magnetic field such that the magnitude of its
strength is proportional to the distasnce fromd:ome streight exis
in spsce. Into this field is plsced an object which hes san

induced magnetic moment proportional to the external field strength.

The force on the object is proportionsl to:

8) B3
b) B2
c) B t

d) a constant
An electrified particle is moved slong the sxis of symmetry of
s uniformly charged ting of radius R, The force on the particle

is » maximum at a distance from the canter of the ring which is

8) ‘TTR

b) 0

c) R/\)—2—1

A Q7



A psrallel plate cspacitor hses a slisb of dielectric pushed in
between its plastes in two cases
1) with its plates connected to a constant voltage V
2) with its plates cairying a constant charge q
The dielectric sleb will be
8) repelled in both cases
b) repelled in 1) and sttracted in 2)
c) repelled in 2) and sttracted in 1)
d) sttracted in both ;ases
Coils A and B are identical to each other snd fixed imn place
(see figure). A one smpere sinosidel current of frequegcv
(217*1mc/sec. (sngular frequeney = 108/sec.) 1s passed through
cofil A, With coil B open?cirguited. this results in & back emf
of 3 volts across A snd sn indqced emf of 2 volts in coil B.
When coils A and B are connected ingseries, the net inductance
of the combinstion is
a) necessarily 6 microhenries (636]\ (BWTUW\
b) necessdrily 8 microhenries A W '
c) necesssrily 10 microhenries
d) either 10 or 2 microhenries
An infinitely long circular copper wire cerries a steady current
I amperes and is of rudius A meters. The magnetic intensity inside

the wire 1s

8) Ir -
2 A2 where r i8 the redisl distsnce from the
center of the wire,
b) zero
¢) 1/2T A

a)  1r2/2mrA’
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32.

IL. ELECTRICITY AND MAGNETISM

A charge Q is sdded to the top plate of the 5 mfd cespecitor,
What sre the chsrges, A snd B, thet this operstion sdds to the

pletes of the 10 mfd, snd 1 mfd cepacitors, respectively?

X

— Swid

| ﬂ___l__\ N 310 o
T T

""[:
8) A =Qsand B =Q
bY A= 1/2Q and B = 1/2 Q
c) A=20QendB=1/59Q
d) A = 10/11 Q and B = 1/11 Q

—\

. ‘o

A current generstor with negligible internsl resistonce is

connected in serjes with » capscitor and a resistor. A meter
ceiibrated for r.m.s. voltage is connected across the generator.
What value wiil the voitmeter reed {f its impedance is much

larger than that of any of the other elements in the circuit?



32 continued

2) Close to zero

b) IO!_Bz +

- -
(2 7’
y 1. \&Za 1 |
¢ °\k +E?—2-
c

dj I, Sin &t
C+ R

33. Which of the following quentities is connected with the electric charge
t hrough Gauss® lsw?

- a) electric potentisl
b) magnetic fieid strength
c) displacement vector
d) resistance

34. In en arbitrary electrostatic. fieid the lines of force are
to the equipotential surfaces.

a) " orthogonsl

b) tengentisl

¢) 1inverse |

d) in no speciel relstion

35, The electric field due to & spherical shell of positive chsrge of
uniform density is inside the shell.

8) zero

b) directed redislly inward

c) directed radially outwerd

d) tengential to the chsrge surface

36. Given a sphere of radiugs ® filled with s homogeneous charge distribut-~
fon of density p, The potentisl difference between the center and
the surface of the sphere in M,K.S. units is

") B....?f._. ¢) p K2
3 €, 3_7§0
b)  p ok? & pol

ﬁiv AN 4 &

o ]



37,

38,

39.

i2.

The electric displacement in o dielectrie is

a) slways psrailel to the electric fielid intensity and
jﬁﬁ??ff‘ﬂ??~%o~4&w

b) may be parallﬁi or may be in » different direction from
the electric field intensity

— .
c) ag&ays g?.the same direction us the polarizstion
d) always in the opposite direction to the polsrizeat'on

A proton moves tnder the influence of the following electric and

magnetic fields:
Q‘kxv 0, 0) . _B_ = (0. B, 0)

where k and B sre constants and the Indicated components are the
X, Y, T components of the fields. At time t = O the proton is
at rest st the point x = A, y = 0, The trajectory of the proton
can best be described as

a) simple harmonic motion slong the x-axis with amplitude A
b) cycloid in the xy plane
c) cyeloid in the xz plane

d) helix of elliptical cross section and axis psrallel to
the z-axis

A specisl diode tube has psrallel plates of srea A, ss shown.
For small currents, the potential will vary linearly between the
piates. Neglect the initial velocity of the eiectrons leaving the
cathode., If the totel current I is passing through the diode
what i{s the current density J halfway between the plstes?

Cathode -?‘d

(=) f cathode potential =0
anode potential V
Anode (+)
8) J = 1/(2A)
) I =1/(A{2D)
c) J = 1I/A
d) J = 1/(dA)



40, A long ¢ylinder of iron with permcability,)A » has u uniform
magnetic field cf 80 oersted parallel to fits axis. A smsll hole
is drilled down the wxis. The induction fieid, B, in the hole is
spproximately:

a) 80 gauss
b) 80 gsuss
c) 80/\), gsuss
d) 40 oéiqted
41. The Fsradsy effect concerns
a) conductors moving in msgnetic fields
b) time-varying magnetic fields

c) electromagnetic polsrization effects

d) induced emfs in rotating bodies

42, Con81éer ® field described by s vector A. If A is a radiélly
directed vector whose magnitude at the point (x,y.2) is
x2 + y2,+ z2 , theu

8) div A = 0; curl A= 0
b) div A = 3; curl’ A = 0
c) div A = 0; curl A =1r x A
d) div A = 3; curl A

3r
43. Redio weves emitted by » distant gelexy sre thought to

8) take » much longer time to resch the earth than light
emitted by the seme galsxy

b) teke a much shorter time to rxeach the esrth than 1light
emitted by the same galaxy

c) toke sbont the same time to resch the esrth ss light
emitted by the gealaxy

d) in most cases will never reach the earth becsuse of the
inter-stellar magnetic field
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iqd. An sntenna of resixtsnce R carrying an sversge current I radiastes
energy st & vate P, The xadistion resistence iz equal to

8)
b)
c)
d)

45,

R
P/I
P/1

2

IR

0,01
Henry

¥

The circuit shown

a)
b)

c)

d)

has a resonsnt frequency of 2 x 105 cycles/sec
hss » resonant frequenecy of 4 x 109 cycles/sec

hes 8 resonance frequency that depends on the size
of the resistor

will not show an oscilldtory behavior if the
resistance R is very large



