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1. A'moving electron can be accelerated without changing its speed by
(A) an electric field.

(B) a magnetic field.

(C) magnetic and electric field.

(D) This situation can not be possible.

(E) none of these.

2. Two loops of wires are side-by-side in the plane of the page. Initially no current flows in
either loop. The current in the left loop is gradually increased in CCW direction.

Which of the following statements is correct?

(A) There is a current induced in the right loop, and it is in CCW O
direction.

(B) There is a current induced in the right loop, and it is in CW direction.

(C) There is no current induced in the right loop since the magnetic field produced by the
current of the
left loop is entirely inside the loop.

(D) There is no magnetic flux through the left loop.

(E) There is no magnetic flux through the right loop.

3. Abattery establishes a steady current around the circuit shown. What is the
relationship among the magnetic fields at points P,Q, and R?
(A) Bpr>Bg> Br P «Q
(B) Bo> Bp> Br 1

(C) Bo> Br> Bp S

(D)Br>Bp>Bg

(E) BR=Bg>Bp -
4. A6V storage battery supplies energy to a simple circuit at the constant rate of 48 W.

The resistance of the circuit is

(A) 8 Q

(B) V8Q

(C) 32 Q

(D) 4/3 Q

(E) 3/4 Q
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. The circuit in the figure contains a cell of emf ¢ and four resistors connected as shown.
Let the currents in these resistances be designated by 11, 12, 13, 14, respectively. Which
of the following equations is correct?

N 4%

(B) IZ == I3 < 6 '.I', "__

< Ra< < K
© I3 =1, < Ri 3 4
DO L1 =1 !\2, ‘

E) I, =1,+]1;
. A'12 H inductor carries a current of 8.0 A. At what rate must the current be changed to
produce a 72 V emf in the inductor?
(A)—1.5A/s
(B) —3.2 Als
(C) —6.0 A/s
(D)—7.1 Als
(E) —9.0 A/s
. The inductance of a closely packed coil of 600 turns is 8.0 mH. Calculate the magnetic

flux through the coil when the current is 12.0 mA.
(A) 1.6 x107" Wb

(B) 2.4x107 Wh
(C) 3:8x107 Wh
(D) 5.5x107" Wh
(E) 82x107 Wb

. A generator supplies 200 V to a transformer’s primary coil, which has 100 turns. If the
secondary coil has 500 turns, what is the secondary voltage?

(A) 40 V

(B) 250 V

(C) 560 V

(D) 800 V

(E) 1000 V
. A capacitor with parallel circular plates of radius R=1.20 cm is discharging via a
current of 12.0 A. Consider a loop of radius R/2 that is centered on the central axis

between the plates. How much displacement current is encircled by the loop?
(A)L5A (B)3.0OA (C)42A (D6.0A (E)7.8A
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10.In a plane radio wave the maximum value of the electric field component is 12.00 V/m.

Calculate the maximum value of the magnetic field component.
(A) 1.0 x10° T
(B) 20x10° T
(C) 30x10° T
(D) 4.0 x10° T
(E) 5.0 x10° T

N 4%

11.Two particles, X and Y, are 4 m apart. X has a charge of 2Q and Y has a charge of Q.
The force of X on'Y:
(A) has twice the magnitude of the force of Y on X
(B) has half the magnitude of the force of Y on X
(C) has four times the magnitude of the force of Y on X
(D) has one-fourth the magnitude of the force of Y on X
(E) has the same magnitude as the force of Y on X
12.Two point charges are arranged as shown. In which region could a third charge +1 C
be placed so that the net electrostatic force on it is zero?

(A) | only

(B) land Il only

(C) Il only @ I G i
(D) I'and 111 only 2G v

(E) Il only

13.The area vector for a flat surface:
(A) is parallel to the surface and has a magnitude equal to the length of a side of the surface.
(B) is perpendicular to the surface and has a magnitude equal to the length of a side of the
surface.
(C) is parallel to the surface and has a magnitude equal to the area of the surface.
(D) is perpendicular to the surface and has a magnitude equal to the area of the surface.
(E) none of the above.
14.An electrically charged object creates an electric field. The electric potential due to this
object:
(A) is a vector that points either towards or away from the object, depending on the sign of
the charge
(B) is a vector that makes circular paths around the object
(C) is a non-negative scalar
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(D) is a scalar but will be positive or negative depending on the sign of the charge
(E) points in the same direction as the field
15.The graph shows the electric potential as a function of x in a certain region. What is the
x component of the electric field in this region if Vs = 50 V?

(A) 250 V/m ¢
(B) 40 V/m R
> 0 1

A\

(©) 10 V/im = 0.2 014
(D) —40 V/m
(E) 250 V/m v

x (m)

<% - I{-EFFRET) 16-29 % 1485 > F R 5 4 > £ 70 4>
16.Calculate the magnetic field and its direction at point P, which is 2.0 cm away from the
top wire and 4.0 cm from the bottom wire. Assume both wires are infinitely long and

each carries a current of 1.5 A. P
7

-

(A) 2.3 X 107> T directed OUT of the page

(B) 7.5 x 10~® T directed INTO the page

(C) 2.3 x 1075 T directed INTO the page
(D) 2.3 x 1075 T directed OUT of the page
(E) 1.1 x 1075T directed OUT of the page
17.A long straight wire carries a constant current I. The magnitude of the magnetic flux
through the illustrated rectangular loop of wire is
(A) (ko / 4m)21LIn(b / a) -
(8) (ko /4m)4IlIn[(a+b) / a)] \ |
(©) (1o /4mIlIn[(a+Db)/ (b—a)] I i
|

(D) (uo/4m)4IlIn[(b —a)/(b + a)]
(E) (uo/4m)2IlIn[(b —a)/(b + a)]
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18. A circular 1-turn coil with a radius of 5.0 cm carries a current of 5.0 A. It lies in the xy
plane in a uniform magnetic field B = 0.05Ti + 0.12Tk. The potential energy of the

system is ’

(A)—4.7 mJ L &~ 10tums

(B) -5.1 mJ SN / \
(C)-6.3mJ .

(D) 4.7 mJ _ '
(E) 5.1 mJ \\

19.A coaxial cable consists of a solid inner cylindrical conductor of radius 2.0 mm and an
outer cylindrical shell of inner radius 3.0 mm and outer radius 3.5 mm. A current of 15
A flows down the inner wire and an equal return current flows in the outer conductor. If
we assume that the currents are uniform over the cross section of the conductors, then
calculate the magnitude of the enclosed current for use in Ampere's Law at a radius of
3.25 mm.
(A)7.2A
(B) 3.8 A
(C)7.8A
(D)11 A
(E) 75A
20.Acircular loop of wire 50 mm in radius carries a current of 80 A. Find the energy density

at the center of the loop.
(A) 0.12 I/m’

(B) 0.36 J/m’
(C) 0.40 J/m’
(D) 0.52 J/m’
() 0.86 J/m’

21.An electric motor has an effective resistance of 61.0 2 and an inductive reactance of 52.0
Q when working under load. The rms voltage across the alternating source is 420 V.
Calculate the rms current.

(A)1L45A (B)2.68A (C)3.15A (D)5.24A (E)6.19A
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22. An oscillating LC circuit consists of a 75.0 mH inductor and a 3.60 xF capacitor. If the

maximum charge on the capacitor is 5.00 xC, what is the maximum current?
(A) 219x107° A

(B) 5.34x10° A

(C) 6.63x107° A

(D) 7-12x10° A

(E) 962x10° A
23.A parallel-plate capacitor with circular plates of radius 0.10 m is being discharged. A
circular loop of radius 0.20 m is concentric with the capacitor and halfway between the
plates. The displacement current through the loop is 5.0 A. At what rate is the electric

field between the plates changing?
(A) 1.2 x10" V/m-s

1.8x10" V/m-s
(B)

2.7x10" V/Im-s
©)

3.3x10" V/m-s
(D)

4.6x10" V/m-s
(E)

24. Sunlight just outside Earth’s atmosphere has an intensity of 1.40 kw/m?. Calculate the

electric field amplitude E, for sunlight there, assuming it to be a plane wave.
(A) 1.03x10° V/m

(B) 2:12x10° V/m
(C) 345x10° Vim
(D) 422x10° V/m
(E) 5:84x10° V/m

25. Particle 1 with charge 1, and particle 2, with a charge g, are on the x axis, with particle
1 at x = a with and particle 2 at x = —2a. For the net force on a third charged particle, at
the origin to be zero q: and g2 must be related by g.=:

(A) 201
(B) 401
(C) 201
(D) 401
(E) —qu/4

26. A uniform electric field of 300 N/C makes an angle of 25° with the dipole moment of an
electric dipole. If the torque exerted by the field has a magnitude of 2.5 x 10~ N-m, the
dipole moment must be:

N 4%
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(A)8.3x 10 Cm
(B)9.2x 10 C:m
(C)2.0x10°Cm
(D)8.3x 10° C:m
(E) 1.8 x 10*C:m
27. Charge Q is distributed uniformly throughout an insulating sphere of radius R. The
magnitude of the electric field at a point R/2 from the center is:
(A) Q/4neoR?
(B) Q/meoR?
(C) 3Q/4meoR?
(D) Q/8neoR?
(E) none of these
28. A parallel-plate capacitor has a plate area of 0.2 m? and a plate separation of 0.1 mm.
To obtain an electric field of 2.0 x 10° VV/m between the plates, the magnitude of the
charge on each plate should be:
(A)3.5x10°C
(B) 7.1 x 10°C
(C) 1.4 x10°C
(D)1.8 x10°C
(E) 8.9 x10°C
29. The diagram shows six 6-uF capacitors. The capacitance between points a and b is:
A 1 uF

(B) 3 uF aO—1— i

(C) 4 uF

(D) 6 uF — - H Ob
(E) 9 uF



