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* Past exams questions



1. (1.25 point) Two point charges of the same charge Q = 3.00 uC, are located on the x — axis (as shown in the figure).
Oneisatx = 4.00 m, and the otheris at x = —4.00 m. Determine the electric field magnitude (in V/m) on the y —
axis aty = 3.00 m.

)J’

a) 864

b) 1296

c) 1728

d) 2160



2. (1.25 point) Three point charges g, = g3 = +3 nC, and g, = —2 nC are located on a circular arcorradius R = 4 cm,
as show in the figure. If the angle & = 30°, then what is the electric force (in uN) that would be excreted on a point

charge q, = —5 nC placed at the arc’s center point?
y
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3. (1.25 point) An electron and a neutron are inside a uniform electric field. If the two particles are released from
rest, then the electron will accelerate to the left and the neutron to the right.

—
a) False o

—
b) True -¢ @



4. (1.25 point) The net electric charge enclosed by the cylindrical surface shown in the following figure is,

a) Zero

-
b) mR*c,E - I
¢) —2mR%e,E ) 2R
d) 2mR%e,E -« __l




5. (1.25 point) Three identical point charges are located at the vertices of a 3 — 4 — 5 triangle, as shown in the
figure. The electric potential energy of the system is

7, 3 q
a) ;“—kq o\
a) Equ \‘x
T 3 & 3
b) —kq*
769 , - -
c) mk-‘?‘! > 4




6. (1.25 point) When an electron moves from point A to point B along an electric field line (as shown in the figure),
the work done on it is 3.86 x 107 '?/. Calculate the following electric potential differences,

Electnic Field Line Equipotential Lines

3) VC-VA=

b) VB—VC=




An insulating sphere of a net charge —¢q and radius R = 1.5 cm, is concentric with a conducting shell of net charge
Q = 3q =9 nC and Radiia = 3.0 cm and b = 3.5 cm, as shown in the figure.

Net Charge of the shell = Q

Gour

1. (1.5 point) Find the values of the charges g, at the outer surface and q;,, at the inner surface of the shell.




ively.
2. (1.5 point) Find the surface charge densities g;,, and g,,,;, on the inner and outer surface of the shell, respectively
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(2 points) Find the equations of the electric field magnitude for the following intervals of the radial direction
shown in the figure above:

a) 0<r <R|(0.5point)

b) R <r < a (0.5 point)

c) a<r<b(0.5point)

d) r = b (0.5 point)
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4. (2.5 point) Draw the electric field magnitude as function of the radial direction r. (Calculate the electric field
magnitudesatr = R, r =aandr = b)

" E x |04( N/C) (1 point for the graph, 0.25 for each segment) | (0.5 point for cach magnitude)
E(r=R)=120 kN/C
o E(r=a)=30 kN/C
| E(r=b )=44KkN/C
6
|
e —————
The end
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1. Which force diagram represents the correct magnitudes and directions of the electric forces (F) on the two point-
charges one of charge —Q and the other of charge +5Q?

. - ¢ . C p s -
o—' SF o —F F‘_o o— 4—0
c)

a) b)

d) e)
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2. Ifg, = g3 = q4 = 1 nCand a = 1 m, then find the magnitude of g, (in nC) so that the net electric force acting on
(41 2ero. q, q>

@ ° ©

a) 2.83
b) 5.66
c) 8.49
d) 11.3
e) 14.1




3. An infinite charged line carries a uniform charge density A = 8 uC/m. A charged particle of charge g, = 7 nC is
placed at a distance r = 0.3 m from the line as shown. The magnitude of the electric force (in mN) on the particle is

a)
b)
c)
d)

e)

1.44
1.92
2.40
2.88
3.36

A
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4. Three identical point charges +Q are placed each at a distance a from the origin as shown in the figure. The net
electric field E at the origin is:

16



5. An electron is placed between two parallel infinite charged sheets, one with uniform surface charge density +o and
the other with -0 as shown in the figure. At which point the electric force on the electron is largest?

| . +c
a) The force is same at all points.
) i Ax

b) At point (A) close to positive plate.

c) At point (B) midway between the two plates.
d) At point (C), close to negative plate.

e) At points (C) and (D).
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6. A thin charged ring of radius r = 0.04 m carries a uniform charge density A = 26.55 nC/m, placed inside a cubic

surface of side length L = 1.5 m. Find the net flux (in Nm?/ C) through the cubic surface.

a) 377.0
b) 565.5
c) 754.0
d) 9425
e) 1131
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7. A conducting sphere has a net charge +70 uC is concentric with a thick-walled conducting spherical shell with net
charge —200 uC. The charge on the inner and outer surface of the thick shell are:

a) Quuner = —130 pCand Qpyrer = —200 pC
b) Qinner = 0and Qpyrer = —200 pC

€) Qinner = —70 uCand Qpyrer = —270 pC
d) Qinner = +70 uCand Qpyter = —130 pC
e) Qinner = =70 pCand Qpyrer = —130 pC
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8. The electric field at all points on a closed spherical surface is 226 N/C outwards. If the area of the surface is 4.2 m*,

what is the net charge (in nC) enclosed inside the surface?

a) 4.00
b) 8.40
c) 124
d) 14.4
e) 16.0
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9. Two conducting thin concentric shells, charged with uniform surface densities +o0 and —o respectively. The inner

shell of radius (@) and the outer of (2a). The magnitude of the electric field £ at point (A) a distance (r) from the

center is:

a) E=0
__ 20a
b) £ = EqT*
oa*
C) E i Euf':
d) E=222
EqT

e) E= a!4rr;a=!

=~

.
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10. A uniform electric field E = (12j+ 16 ﬁ) N/C penetrates a circular surface of area 3.2 m? lies in the x-y plane as

E

shown. The electric flux @ (in N.m?/C ) through this surface is: 2

a) 51.2 b) 70.4 c) 89.6 d) 99.2 e) 128
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11. Two points (M) and (P) separated by 1.3 min a uniform electric field E = 820 V/m directed along the x-axis as

shown. The electric potential difference (V,, = V) (in Volts) is

a)
b)
c)
d)

e)

396
588
696

852
984
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12. Three-point charges Q, = =16 nC,Q, = +5nC, and Q, = +30nC are placed at the corners of the shown
rectangle. The net electric potential (in V) at point (A) is: 0, 0,

a) 36 b) 45 ¢) 54 d) 63 e) 72 3 m




13. A thin rod of length 2L carries a uniform linear charge density +2 lies along the x-axis with its midpoint centered at
the origin as shown. The electric potential V at point (A) a distance (L) from its right end, can be found by solving
one of the following integrals:

(x+ L)

3L y
a) V= Ik - 'Y
|
. |
Adr I

X |

V= ‘k————
) _.[ (21 - x) ---—-*—-._- --------- P e b R
Y Adx
d) V=[k il
Rl | 2L L
ol P IA).dA
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14. A point charge Q = +4 uC is fixed a distance x = 0.1 m from point A as shown in the figure. A charged particle of
g = 64 nCand massm = 2 X 10™7 kg is released from rest at point A and moves along x-avis to infinity. What is
the ultimate speed (in m/s) of the particle at infinity?

Q
a) 300  b) 480 G40 d) 600 ) 660 o
X

4
v
_H - X
=0.l m A
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15. All points on the perpendicular (AB) bisector of the line joining two equal but opposite charges have a potential of
zero and Electric field of zero.

a) False

b) True
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Past exams questions

1) An electron is initially moving to the right when it enters in a uniform electric field
directed upwards. Which trajectory shown in the figure will the electron follow?

(a) trajectory W E
(b) tra_']ecmry Z AY o
(c) trajectory X ' o
(d) trajectory Y : ) 3
(¢) none of them M _:_:_-_-': ______ Iy
¥ ™ - . W
\"q-
Xz
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Past exams questions

3) As shown m the figure, a conducting spherical shell with total charge ()1 = +5pC. The outer

and inner radii are R; and R, respectively. If a point charge QJ: = -3pC is placed at the center
of the spherical shell. Which of the following statements is true?

(a) The charge on the outer surface of the spherical shell is +5uC. 2

(b) The charge on the inner surface of the spherical shell is -3uC. A
(c) The total net charge of the spherical shell is +81C.

(d) The charge on the inner surface of the spherical shell is +3pC.
() The total net charge of the spherical shell +3uC.
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Past exams questions

4) In some region of space if the electric potential is V(x, y,z) = 50x* — 10yz. The electric
field 1n this region must be:

(a) E(x,y,2z) = —100xi + 10zf — 10yk
(b) E’(x y,z) = 100xi — 10z] — 10vk
(C) E(x' y,z) = —100x1 + 10z] + lﬂyk
(d) E(x y,z) = =100xi — 10zf + 10yk
(e) E(x,v,2) = 100xi + 10z + 10yk
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Past exams questions

3) Consider three point charges located at the corners of a nght triangle as shown m the figure

below, where g1 = g3 = +8.0 nC, g2 = =5.0 uC, and g = 10.0 cm. The resultant electrostatic
force (in N) exerted on g5 1s:

(a) =15.61 + 20.4]
(b) 13.21 + 20.4;
(c) 20.4% — 15.6)
(d) =15.6t — 20.4]
(¢) —20.41 + 15.6]
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Past exams questions

6) Consider two points in a umtorm electric field. The potential at point Py 1s Vi =-140.0 V
and the potential at point P> 18 V2 = 260.0 V. How much work (in J) 1s required 1n moving a
charge of -12,0 pC from point P2 to Py,

(2) 4.8x107
(b} 4.8x10°

(c) 6.3x10°

(d} 6.3x107
(e) 2.2x10°
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Past exams questions

7) A Positive charge +Q is placed on a conducting spherical shell with inner radius R and outer
radius Rz. A point charge +q is placed at the center of the shell. The magnitude of the electric
field at a point outside the shell, a distance r > Rq from the center, is:

(@) K, Answer: Based on Gausses Law: &, = 23end
) T e
(b)keﬂi% 20 =1 +02=0Q+¢q
(DﬁszEmsﬂdA— 2.0
L o
(C} ke r2
d) k. (E’%ifi) E(4nr?) = q;Q
) koo 22 W E =k, 8t

r2 e 2




Past exams questions

8) Three point charges, q1 = 2.0x107 C, g2 = 3.0x10™7 C, and qa = 4.0x10® C, are located at the
corners of an equilateral triangle with side length of / = 9.0 cm. The total electrostatic
potential energy (in J) required to assemble the system is:

(a) 10.8 x10°®
(b) 1.8 x10™ QI

(c) 2.6x10°
(d) 12.6 x10°12
(e) 23.4 <10 I l
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Past exams questions

9) An infinite plane sheet with a positive uniform surface charge density ¢ = +2.0 pC/m® is

located at some distance from a negative point charge QQ = -12.0 pC. At what distance x > 0

(measured from the point charge} is the total electric field produced by both charge
distributions zero?

(a) 0.60 m
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Past exams questions

10) A very long non conducting cylinder of radius 4.0 cm has a uniform volume charge density

of 25.0 pC/m’. What is the magnitude of the electric field (in N/C) at r = 2.0 cm, where 1 is the
distance from the axis of the cylinder?

(a) 2.8 x 10*
(b) 5.2 x 108
(c) 1.8x10°
(d) 2.8x102
(d) 0.0
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Past exams questions

11) A uniform line of charge of length L lying between x = 0 to x = L is charged with +Q.

Which of the following gives the x component of the electric field at point P?

dx

(ﬂ) EL 0 [(L x)z+ﬂ2]3f2 y P

L (L—x)dx
ch*L O [(L—x)2+a2]3/2

(b) k

a (L=x)dx
(C) 0 [(L-x)2+a2]3/2

xdx
(d) E'L 0 [[L IJE_l_ﬂE]E,"E

( ) ndx
" IE'.i[. 0 [(L x)Z4+a2]3/2
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Past exams questions

12} A total charge of Q1 = 1.2 x10® C is placed on a conducting sphere (sphere 1) of radius R;
= 3.0 cm. At very far distance, a second conducting sphere (sphere 2} of radius Rz = 6.0 cm
with an initial net charge of zero ((Qz = 0} is connected to sphere 1 using a very long thin metal
wire. How much charge tlows trom sphere 1 to sphere Z to bring the two spheres intc
electrostatic equilibrium.

Q-
37
(a) 400x10° C
(b) 800x10° C
(c) 400x107 C R, R:
(d) 600x10°¢ C Q!
(e) 800x107° C Qr wire
B
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