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QL.

A neutral metal ball is suspended by a vertical string. When a positively charged
insulating rod is placed near the ball (without touching), the ball is observed to be
attracted to the rod. This is because:

A) a large number of electrons accumulate on the surface of the ball facing
the rod

B) the net charge on the ball becomes positive

C) the net charge on the ball becomes negative

D) the number of electrons in the ball is more than the number of electrons in

the rod
E) alarge number of protons accumulate on the surface of the ball facing the
rod
Ans:
A
Q2.
Three point charges are arranged as shown in Figure 1. Find the magnitude of the
electric force on the charge at the origin.
¥ Figurel
A) 1.4x 105N I
B) 3.0x10°N 5.0nC osom  0NC
C) 82x10°N * + > X
D) 2.1 x 10° N 0.10m |
E) 75x10°N =
. —3.0nC |
Ans: Fyy

9x10°x6x1072°x5x10"° Fys
F21= 032 = 3X10_6N

9x10°%x5%x1079x3x107° .

F= /F212 + Fp3? = 1.4x1075N
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Q3.

An isolated charged point particle produces an electric field with magnitude 1.00 x
10° N/C at a point 2.00 m away. At a point 1.00 m from the particle the magnitude of
the field is:

A) 4.00 x 10° N/C
B) 1.00 x 10° N/C
C) 2.00 x 103 N/C
D) 3.00 x 10 N/C
E) 5.00 x 10® N/C

Ans:
By =9 X9 _ 1000 = kq = 4000
@327 T 1=
kq
E(l) = F = 4000 N/m
Q4.
Two point charges, g1 = charge of 4000 protons and g2 = charge of 6000 electrons, are
arranged as shown in Figure 2. In which region could a third charge gz = +1 nC, be
placed so that the net electrostatic force on it is zero?
A) lonly Figure 2
B) land Il only
C) Il only
D) I and Il only I qQ; ! q 11
E) Il only 2
Ans:
A
Q5.
A non-conducting sphere of radius 16.0 cm has a uniformly distributed charge
throughout its volume. If the electric field at its surface is 360 N/C, the magnitude of
electric field inside the sphere, at a point 5.00 cm from its center is:
A) 113 N/C
B) Zero
C) 360 N/C
D) 180 N/C
E) 72.0 N/C
Ans:
kQ
Ey = =7 =360 N/C

E (kQ) ! 360 > 113 N/C
. =|—]— = X — =
m R?/R 16 /
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Q6.

An electron, initially moving with velocity v = (5.0x10°1 +5.0x10° J) (m/s),
enters at time t = 0 a region where a uniform electric field is directed along the

positive x-direction. At t = 10 ns, the electron has a speed of 5.0 x 10° m/s. Find the
magnitude of the electric field.

A) 2.8 KN/C
B) 1.2 kN/C
C) 3.6 kN/C
D) 4.1 kN/C
E) 5.7 kN/C
Ans:
Voy = 5%X10%v, =0; t=10s

Ve = Vo, + at

B 5 x 10° 5% 101 m/s?
A= T Tox109 mss

eE
|—| =5x10°
m

£ 9.1x 1031 x 5x 10
B 1.6 x 1019

= 28kN/C

Q7.
A cylindrical basket with a 0.15 m radius opening is in a uniform electric field E = 300
N/C, parallel to the axis of the cylinder as shown in Figure 3. The magnitude of the
total electric flux through the side and bottom surfaces (not the top) is:

A) 21 N-m%/C Figure 3
B) 4.2 N-m?/C

C) zero \
D) 28 N-m?/C

E) can't tell without knowing the areas of the sides

E

Ans:
Psidge = E-A = |E||A]cos90° = 0

S U
|
S
I
____f_____
/

bpottom = E+A = EAcos180° = —EA

|¢side + ¢bottom| = EA = 300 x nr?

=300 x 3.14 X (0.15)% = 21 N - m2/C
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Q8.

Ans:

A conducting spherical shell of inner radius 2.0 cm and outer radius 5.0 cm has surface

charge density 7.5 x 10 C/m2. If —200 uC point charge is placed at the center of the
shell, find the electric field at a distance 10 cm from its center.

A) 3.2 x 10" N/C
B) 1.4 x 10" N/C
C) 9.5x 10" N/C
D) 7.1 x 10" N/C
E) 5.0 x 10" N/C

q= 0A=75x%x10"3x4m x (0.05)% = 235.5uC

Gnet = 235.5—200 = 35.5uC

kqnet
. F =
0.12

=3.2x 10’N/C

Qo.

Ans:

A large neutral conducting sheet is placed vertically in a 300 N/C uniform electric field
in such a way that the field points perpendicularly from the sheet’s left face to its right
face. The surface charge density on the left and right faces of the sheet, respectively,
are:

A) —2.7 x 10° C/m?;
+2.7x10°C/m 2

B) +2.7 x 10° C/m? —
2.7x10°C/m?

C) -5.3x10° C/m?;
+5.3x10° C/m 2

D) +5.3 x 107° C/m? —
5.3 x10°C/m?

E) 0 C/m? 0 C/m?

o
E= o >0= goE =8.85x 10712 %x 300 =2.7%x107°C/m?
0
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Q10.
The axis of a long hollow metallic cylinder (inner radius = 1.0 cm, outer radius = 2.0
cm) coincides with a long wire. The wire has a linear charge density of —8.0 nC/m, and
the cylinder has a net charge per unit length of —4.0 nC/m. Determine the magnitude of
the electric field 3.0 cm from the axis of the cylinder.

A) 7.2 x 10% N/C
B) 5.4 x 10° N/C
C) 3.8x10° N/C
D) 4.4 x 10 N/C
E) 6.1 x10° N/C

Ans:
Cylinder behaves like a line charge.
2k(A, +1,) 2x9x10°x12x107° s
E= " = 3% 10-2 =72x10°N/C
Q11.
An electron moves from point i to point f, in the direction of a uniform electric field as
shown in Figure 4. During this motion:
Figure 4
E
i' ." -
z I
A) the work done by the electric field is negative and the potential energy of
the electron-field system increases
B) the work done by the electric field is positive and the potential energy of
the electron-field system increases
C) the work done by the electric field is positive and the potential energy of
the electron-field system decreases
D) the work done by the electric field is negative and the potential energy of
the electron-field system decreases
E) the work done by the electric field is positive and the potential energy of
the electron-field system does not change
Ans:

W = —-AU = —(—e)AV
= —(—e)(—E + A¥) = —eEAxcos0
W = —eEAx
—AU = —e EAx = U — Uy = eEAx

U=U,+eEAx — increases
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Q12.
An electric dipole moment of magnitude p = 3.00 x 102> C.m makes an angle 60°
with a uniform electric field of magnitude E = 400 N/C. Find the work required to
turn the electric dipole moment so that it makes 120° angle with the electric field.
A) +1.20 x 1022 ]
B) —6.00 x 1023
C) +6.00 x 1022
D) —1.20 x 1022
E) zero
Ans:
W,=AU =U—-U, = —PEcos120° + PECo0s60°
W, = PE (Cos60° — c0s120°) = 1.2 x 10722
Q13.
A charged particle g1 = 40 uC moves directly toward a second charged particle g2 = 80
uC, which is held at a fixed position. At an instant when the distance between the two
particles is 2.0 m, the kinetic energy of qx is 16 J. Determine the distance separating the
two particles when g1 momentarily stops.
A) 0.95m
\B) 0.47 m 16]
C) 0.63m o * PO y
D) 0.25m % & ' &
) 0. < 2m —
E) 0.14m
Ans:
KO = 16]
k414,
U, =
0 2
k
K=0U-= q19>
T

AK+AU=0; K—Ky+U—Uy =0

kq1q, _ kqi1q,
=

kqi1q,

~16 +

kqiq;

16 + K0192

r = =0.95m

0= =16+
r

kqiq,
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Q14.

Over a certain region of space, the electric potential is given by: V(x, y) = x?+y?-2x
where V is in volts and x and y are in meters. Find the magnitude of the electric field

at the point P (1.0 m, 2.0 m).

A) 4.0N/C

B) 9.4 N/C

C) 6.1 N/C

D) 7.2 N/C

E) 5.7N/C
Ans:

av

Ex=—-<-=2x-2=2%Xx1-2=0

X

|[E|=4 N/C
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Q15.
In the circuit diagram shown in Figure 5, the capacitance of the capacitors are C; =
C> =45 uF and C3 = C4 = 90 uF. Find the potential difference between points A and B
(Vag) if the charge on capacitor C1 is 60 uC.

Figure 5
C, G
A) 2.0V
B) 13V ne || ||
C) 45V | | | |
D) 5.4V 45 90
E) 68V
s_ G —— G
Ans: 90
B e
|
45 HF 1 90 x 90 — 45
4SuF __45F 90 + 90
[
45 uF
— | : +0= 60 pC
~— 90uF = Vv 30 pF
_9_060_
V=s=55=2V
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Q16.

A parallel-plate capacitor whose capacitance C = 0.15 F is charged by a battery to a
potential difference V = 10 V. The charging battery is now disconnected, and a
dielectric slab (k = 4.5) is inserted between the plates. Find the work done by the
capacitor on the dielectric slab during this process.

A) 58]
B) 2.7
C) 341
D) 4.2
E) 6.6J
Ans:
1
W=-AU=U,-U =§C0V02 —CV?
w=2cve—tec V"Z—lcvz(1 1)—1015><102(1 1)—58
—t0f0 TRz T 500 ) T2 25)=>8/
Q17.
An air-filled parallel-plate capacitor has a capacitance of 1 pF. The plate separation is
then doubled and a wax dielectric is inserted, completely filling the space between the
plates. As a result, the capacitance becomes 2 pF. The dielectric constant of the wax
is:
A) 4.0
B) 0.50
C) 2.0
D) 1.0
E) 8.0
AnNs:
&0l _
TZCair: 10712,
KEA
Cwar = 30
10712
2%x10712 = £
2
>k=4
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Q18.
A 3.0 uF capacitor is fully charged by a 40 V battery and a 5.0 uF capacitor is fully
charged by an 18 V battery. They are disconnected from the batteries and are
connected to each other, with the positive plate of each connected to the negative
plate of the other. What is the final voltage across the 3.0 uF capacitor?
A) 38V
B) 2.4V
C) 7.5V
D) 4.7V
E) 6.6V
Ans:
|1
Arotar = q1 — G2 = (120 —90) = 30 uC v
Crotar = C1 + C; = 8uF | |
|1
drotal 30
V= = —=38V
CTotal 8
Q19.
A wire of radius 2.0 x 10° m and length 0.27 m has an electric field of 6.2 V/m. If the
current density in the wire is 2.4 x 108 A/m?, find its resistance.
A) 5.6 Q
B) 15Q
C) 3.2Q
D) 430Q
E) 75Q
Ans:
J E £
=0FE =2p=—
P77
RA _ E
Lo
= L =560
mr]
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Q20.

A student kept her 60 watt, 120 volt study lamp turned on continuously for 12 hours.

How much charge went through it?

A) 22x10*C

B) 1.5x 10*C

C) 3.7x10*C

D) 45x10*C

E) 6.1x10*C
Ans:

— 4
v 120 = 2.2x10*C
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