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Useful Information

¢ = speed of light = 3.00 x 10® m/s

¢. = —e = charge on an electron = -1.602 x 10~ Coulombs
¢y = +e = charge on a proton = +1.602 x 107! Coulombs
m, = electron mass = 9.11 x 1073 kg

m,, = proton mass = 1.67 x 10727 kg

k=9 x 10° N m?/C?

€o = 8.85 x 10712 C?/(Nm?)

po =4 x 107" T m/A

g = 9.80 m/s?

1eV =1.602 x 10719J

1 mC=1073C 1 puC=10"°C
InC=10C  1pC=10"12C



1.

A simple dipole antenna is connected to an AC voltage supply. 4. What is the frequency of light with wave length of (5.5 x 1077)
Which of the following is true? m?

) (5.45 x 104) Hz
) (3.43 x 10'5) Hz
) (5.45 x 106) Hz
; ( )

a) If the frequency of the voltage supply is doubled, the power a
output will go up by a factor of 16. b

b) The intensity of the radiation decays with the fourth power c
d

of the distance. 3.43 x 10'7) Hz

c) If the frequency of the voltage supply is doubled, the power e) None of the others
output will go up by a factor of eight.
d) The intensity of the radiation is a maximum in directions 5. Two infinitely long, straight wires are each carrying a current [
parallel or antiparallel to the antenna. directed out of the plane of the paper, as shown in Figure 2. The
e) The magnitude of the radiating component of the electric wires are separated by a distance v/2d. At a point equidistant from
field depends linearly on the frequency of the voltage sup- the two wires, and a distance d from each of them, the magnetic
ply. field strength is:
a) zero
A parallel-plate capacitor has a plate separation of 1 mm and an ol
area of 0.1 m?. Suppose the space between the capacitor plates b) ord
is a vacuum. If 1000 V is applied across the plate, what is the ) ol N /
energy density inside the capacitor? \/§]7Td / \
a) 4.43 J/m? d) % \/ \ Vv
b) 8.854 J/Il’l3 \/ZUOI ® ®
¢) 443 x 107 J/m? e) I —2q—+1
d) 4.43 x 1075 J/m?
e) 5.67 x 102 J/m?
In the LR circuit below, the current builds up to one-quarter of its 6. In an electromagnetic wave with electric field E and magnetic field
steady (final) value in 2 seconds after the switch is closed. What B at a given point in space,
is the time constant for this circuit? - -
L a) FE and B oscillate out of phase so jhat thie energy density
a) 0.58 sec D000 —— at that point alternates between F and B, with the total
b) 8.0 sec constant.
c) 2.8 sec . g R b) E and B oscillate in phase, with the E pointing in the
d) 1.4 sec _’— direction of the propagation of the wave.
e) T sec S c) E and B are proportional to each other in magnitude, but

are perpendicular to each other.

d) E lags behind B by 90° because it is the changing magnetic
flux which produces the electric field.

e) E is constant while B oscillates at the frequency of the
wave.



7. A certain wire has resistance R. Another wire, of the same ma-

9.

terial, has half the length and half the diameter of the first wire.
The resistance of the second wire is:

a) R/4 b) R/2 c) R d) 2R e) 4R

The diagrams show three circuits consisting of concentric circular
arcs (either half or quarter circles of radii r, 2r, and 3r) and radial
lengths. The circuits carry the same current. Rank them accord-
ing to the magnitudes of the magnetic fields they produce at C,
from greatest to least.

1 2 3
C
a) 1,23
b) 3,2, 1
¢) 1,3,2
d) 23,1
e) 2,1,3

The current through the 32 resistor is:

a) 4.67 A —|—14 v

b) 2A

¢) 0.67A 69% ; 12 Q
d) 817 A 30

e) 0.5A

10.

11.

12.

13.

Two astronauts, Neil and Sally, try the following experiment. A
piece of paper that is perfectly reflecting on one side and perfectly
absorbing on the other is at rest in a vacuum. Simultaneously,
Neil shines a 20W laser normal to the center of the reflecting side
and Sally shines a different power laser normal to the center of
the absorbing side. They observe the paper remains at rest and
conclude that the power of Sally’s laser is:

a) 20 W b) 10 W c)
e) 80 W

5 W d) 40 W

A square loop and a circular loop of equal area lie in a plane per-
pendicular to a uniform magnetic field. Each loop then rotates at
the same angular frequency w about an axis in its plane passes
through its center. In which loop will the root-mean-square aver-
age induced emf be greater?

a) the square

b) the circle

It depends upon the orientation of the axis in the square.
It depends on w.

The induced emf’s are the same.

D

[oFiNe)
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A series LRC circuit with R = 250 k2, C = 10 pF and an ad-
justable inductor is driven by an AC voltage source V = 89 V
sin(2000 t). The power dissipated in the circuit will be maximum
if the inductor is tuned to a value of:

a) 3 mH b) 125 mH c)
e) 2mH

40 mH d) 25 mH

A circular capacitor of 1 ¢m radius and 1 mm gap is charged at a
rate of 2 Coulombs/sec. What is the magnitude of the displace-
ment current in the gap?

a) 1.8 x 1071 Amps
b) 3.6 x 10'* Amps
c) 6.4 x 10% Amps
d) 2x10% Amps

e) 2 Amps



14.

15.

16.

17.

An LC circuit is to be designed to oscillate at a frequency of 4.0

MHz. If a 0.2 mH inductor is used, the capacitor should be
a) 1.25 mF
b) 313 pF
c) 7.9pF
d) 199 uF
e) 50 pF
In the ionic NaCl molecule, gy, = +e and g = —e, and the

interatomic separation is 1.25 x 1071m. How much energy is
needed to separate these ions?

a) 1.84 x 1078 eV

b) 45eV
c) 1.28x107%1J
d) 1.84x 1078 ]
e) 11.51]

A metal spherical shell of radius 1 cm is at a potential of 100 V
(with respect to 7 = 00). What is the net charge on the sphere?

a) 9.99 uC

b) 3.33x 1079 C
¢) 111x10°C

d) 1.11x 107 C

e) 111x107°C

An RC circuit is driven by an AC voltage source V = (8.9 V)
sin(625 t). The capacitor is 20 pF and the resistor is 80 Q. The
maximum voltage across the resistor and the maximum voltage
across the capacitor are, respectively,

a) 4.45V, 445V

b) 6.29V, 6.29 V
¢) 6.20V,4.45V
d) 89V, 445V
¢) 89V,89V

18.

19.

The diagram shows three equally spaced wires that are perpen-
dicular to the page. The currents are all equal, two being out of
the page and one being into the page. Rank the wires according
to the magnitudes of the magnetic forces acting on them, from
greatest to least.

a) A B, C

b) B, A,C .
) B, C A '/.\\' @) \ '
d) A C B =/ — Q_Q
e) C, B, A A 8 ¢

Y

A current passes through a conductor at right angles to an applied
magnetic field B. If the carriers are negatively charged, which of
the figures below correctly represents the deflection of the carriers
and the generation of an electric field E?




20.

21.

22.

A solid conducting sphere of radius Ry is centered at the origin. It
is inside a hollow conducting sphere, also centered at the origin,
of inner radius R; and outer radius R, where R, > R; > R, .
The net charge on the solid sphere is +8uC and charge on the
outer surface of the hollow sphere is —3uC. Which of the following
statements is FALSE?

a) The electric field at r > R, is the same as that produced
by a -3uC point charge at the origin.

b) A charge of +8uC is uniformly distributed over the surface
of the solid sphere.

¢) The field inside the solid conductor is constant.

d) The electric field at r > R, is equal to zero.

e) The potential between the inner and outer surfaces of the
hollow shell is constant.

y
\
The vector representing the net force T
on the charge at the origin: C @
a) lies in Quadrant I. T
b) is zero. T
¢) lies in Quadrant II. | 1| C‘ | ;C_'_'—) X
d) lies in Quadrant IV. s
e) lies along the y-axis.

An RLC circuit with R = 103Q, L = 0.25H and C' = 3uF is driven
at an angular frequency of w = 10%rad/s. In this circuit:

the source voltage leads the current.

the current and source voltage are in phase.

the source voltage lags the current.

the capacitive reactance is greater than the resistance.
the inductive reactance is greater than the resistance.

oo T o
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23.

24.

Suppose one has available: two copper sheets, a sheet of mica (d
= 0.1 mm, k = 6), a sheet of glass (d = 2 mm, k = 7), and a
slab of paraffin (d = 1 cm, x = 2). Which of the following should
be placed between the two copper sheets to obtain the largest
capacitance?:

a) a1l mm gap of air
b) the mica
c) the glass
d) the paraffin
)

the mica, glass, and paraffin

@D

A rectangular loop of wire of dimensions a and b is being pulled
with speed v out of a region of uniform magnetic field B that is
directed into the paper. If the loop has a resistance R, what is the
induced current in it, when it is partially out of the field region,
as shown in the picture?

I
R BRI

a) Bav/R, counterclockwise L
: ® R B0 QI0®®

b) Bbv/R, clockwise b e elo® oo ®®

¢) Bav/R, clockwise

d) Bbv/R, counterclockwise

e) Zero ¢ v



25.  The figure shows the electric field lines due to two charged parallel 27. 'The graph shows the current through
metal plates. We conclude that: an inductor as a function of time.
During which interval is the mag- ;
nitude of the potential difference
, across the inductor maximum?

a. the upper plate is
positive and the lower
plate is negative. '

b. apositive charge at metal U | |2 a) 1
X would experience  plates AAAAAAAAAAAAAAAAL UP b) I
the same force if it \& X c) III
were placed at Y. : ) d) IV
e) V

c. a positive charge at X experiences a greater force than if
it were placed at Z.

d. a positive charge at X experiences less force than if it
were placed at Z.

e. anegative charge at X could have its weight balanced by
the electrical force.

26. The current through the 2(2 resistor in the circuit shown is:

M M
a) 4.67 A 20 29
b) 2A 3Q
¢) 6A 14v T Tsvy £ 269
d) 12 A 20
e) 0.5A AN




28. Initially, a long straight wire is carrying a current I, as shown in 30. A resistor connected to the secondary coil of a 10:1 stepdown
the figure. Next to the wire is a square conducting loop (in the transformer draws 10A of current and dissipates 1kW of power.
plane of the paper), which, initially, has no electric current in it. The current through the primary coil is:

Beginning at a certain time, the current in the straight wire is
reduced, i.e. dI/dt < 0. Under this latter condition, which of the a) 1A b) 0.1A c) 10A d) 33A ¢) 3.3A
following statements is correct?

a) a clockwise current will be induced
in the square loop, and it will feel a
net force repelling it away from the
straight wire.

b) a counter-clockwise current will be
induced in the square loop, and it
will feel a net force repelling it away
from the straight wire.

¢) a clockwise current will be induced |
in the square loop, and it will feel a A
net force attracting it towards the
straight wire.

d) a counter-clockwise current will be
induced in the square loop, and it
will feel a net force attracting it to-
wards the straight wire.

e) acurrent will be induced in the square
loop, but it will feel no net force.

There will be a torque, tending to Conducti
twist the loop out of the plane of : onducting
the paper. : LOOp

29. If the current in an inductor is doubled, by what factor does the
stored energy change?

a)) 2 b) (1/2) ¢) doesn’t change. d) (1/4)
e) 4



