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Q1-2) A total charge of +4 uC is uniformly distributed along a thin wire bent
into a semicircle of radius 10 cm.

Q1) Calculate the magnitude of the electric field vector at point O, which is
located on the x-axis and is the center of the semicircle.

A) 8 x 105 N/C B) 12 x 105 N/C C) 16 x 105 N/C D) 20 x 105 N/C E) 24 x 10° N/C

Q2) When a point charge of +0.2 uC is brought from infinity to point O, calculate the change in its electric
potential energy. (V (o) = 0)

A)2.4x1072) B)48x1072) C)6x1072J D)7.2x1072J E)9.6x 1072

Q3) A hemisphere of radius R is placed in a uniform electric field E. The flat circular
face of the hemisphere is perpendicular to the direction of the electric field. Determine
the electric flux through the curved (dome-shaped) surface of the hemisphere.

A) 4nER? B) 2nER? C)mER? D)-nER?* E)-nER?
2 4 g o =

Q4) Two infinitely large parallel plane sheets carry surface charge

densities of +6 and —2o, respectively. A particle with charge +q and
mass m, located in the region between the sheets, starts moving in the D
+o

direction of the electric field with an initial speed Vo. Determine its
speed after it has traveled a distance d in the uniform electric field.
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Q5-6) A thin wire, assumed to be infinitely long and having a linear charge
density of +A, and a point charge of +q are arranged as shown in the figure. The Ty
distances from the wire to points A and B are R, the distance between point B I

and the +q charge is R, and the vertical distance between points A and B is 2R.

Q5) Determine the work required to move the test charge +qo from point A to
point B at constant speed along the semicircular path of radius R shown in the
figure.

A) kqo [221nR + 4 (C;)] B) kqoq (fg) C) kq, (f—g) (AR = q)

e+ a ()] B ke ()

Q6) Determine the net force acting on the test charge +qo at point B.

A) =2 (2AR—q)i N B)ﬂ(zamq)lN C) 1 (AR—q)i N D)Zk%(AR —q)i N E) °(2AR=q)i N

Q7) As shown in the figure, point charges are placed along a straight line at points A, B, C, and D. The charges
at A, B, and C are +q, —q, and +2q, respectively. Given that the total electric potential at point P is zero,
calculate the charge at point D.

q -q Vp=0 o
A)—q B)—2q C)+3q D)-3q  E)+2q —a 2 P ¢ D
y .

spherical cavity of radius R at its center. A point charge of +Q is placed at the exact center

Q8-9) A spherical conductor of radius 3R carries a total charge of +3Q and contains a /”_"x
of this cavity. al

. : . . L ) ' 3R
Q8) Determine which of the following correctly gives the electric field vectors at points \ \ /
located at distances; r = 5 r = 2R ve r = 4R from the center, respectively. \ -

2kQ . R kQ .
A)ER/Z__ EZR_O E4R—?T
Q = kQ
B) ER/Z =R 75 Eyp = 0; E4R %
kQ = kQ
C) ER/Z = 7; Er = 0; E4R >
- Q A2 kQ A 2 kQ A
D) ER/Z = é r, E =ET‘;E4R =k3?7‘
- = 4, A
E) ER/Z =Rz 75 Eop =05 Egp = = T

Q9) Calculate the surface charge density on the outer surface of the conductor.

Q Q Q Q Q
3mR?2 B) 91TR2 C) 18mR?2 D) 12mR?2 E) 36TR?2

A)

A2




Q10) In a region of space, the electric potential is given by V(x,y,z) = Ax?y? — Byz?> +4 V.
Here, A=1V/m*and B =1 V/m?, and the position variables x, y, and z are expressed in meters (m). Determine
the electric field vector at point P(1, 2, 3).

A) (-8t + 15] + 3k) N/C B) (—4% + 5] + 6k) N/C C) (—10f + 3j + 12k) N/C
D) (—8i + 57 + 12k) N/C E) (—10% + 15 + 3k) N/C

Q11) A spherical capacitor with an initial capacitance Co and charge Q is disconnected from the source. Then,
a dielectric material with dielectric constant « is inserted so as to completely fill the space between the inner
and outer conducting shells. Determine the change in the energy stored in the capacitor.

204 _ 204 2 204 20
AAU =280 Ay =LA Ay =2 pay=LE0 gy =LED
ZK'CO KCO ZKCO ZCO 2C0

Q12) A capacitor consists of two parallel square plates, length L, separated

by a distance D. :
The space between the plates is filled with a dielectric material whose f

dielectric constant varies as k(x) = a +% for (0 <x <L), where D.ii £ _
(a > 1,b > 0). Determine the capacitance of this capacitor. >
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A)C =" (24D) B)C = L (a¥b) C)C=2"(a+?) D)C = ﬂ(a— 2 BC= 2L (a+b)

D D D 2D

Q13) Calculate the current passing through a conducting copper wire of length 6 m and diameter 0.2 mm if the
potential difference between its ends is 3.4 V. (p¢y = 1.7 1078Qm)

A)1.00A  B)05S0A C)0.75A D)0.25A E)1.5A

Q14) A uniform wire initially dissipates 100 W of power. The wire is stretched and made thinner so that its
length becomes n times its original length, while its volume remains constant. If the voltage applied across the
ends of the wire remains unchanged, determine its new power dissipation.

100 100
A)—W B)—W C)100nW D)100n*W E)100 W

A3




Q15: Which of the following statements is incorrect for a charged conductor in electrostatic equilibrium?

I. The electric field inside the conductor is zero.

I1. The net charge on the conductor resides on its surface.

I11. The surface of the conductor is an equipotential surface.

IV. The electric field just outside the conductor is perpendicular to the surface.

V. The surface charge density of the conductor is smallest at the point where the radius of curvature is the
smallest (sharp point).

Al BIl COlll DIV EV
Q16) Calculate the values of the currents I, I, and Is in the circuit shown in the 2 0
figure. ANV
A)l, =15A 1, =15A I, =3A s |&
B), =2A I, =05A 5 =25A w2
C)11=1A,12=1A,I3=2A 6V lf;s
DL =2A1L=1A15=3A
E) L =3A1L=1A13=4A +I=_ A

8V 2Q

Q17-18) In the circuit shown in the figure, the capacitor is initially uncharged.
Q17) Calculate the current through R at the instant the switch S is closed (1)

and after a very long time has passed (I.,) following the closing of the switch. it
R3=16 kQ
A) 10=0,1,=0 B)Ilo=2mA, [,=0 C)Ilo=0, I,=4 mA S
D) lo=4 mA, I,=0  E) 10=0, I,=2 mA
|
QVL‘IDDV

Q18) After the switch has remained closed for a long time, it is opened. Given that the capacitor is fully charged
at the instant the switch is opened (t = 0), which of the following describes the time dependent function of the
charge Q(t) on the capacitor after the switch is opened?

AQ® = (P uC) A -e™ B QM = (T ue) e C)e) = (35 uC)e

D) @) = (5 uC) (1 =€) E)Q(t) = (40 uChe ™

Q19) Exp. Question: Two identical spheres, each of mass 5 g and charge o

+100 nC, are suspended by insulating strings. The distance d between the

points of suspension is adjusted to different values. In each case, the angle 0

made by the spheres with the vertical and the distance r between the centers ;E.” /‘ d Lé\

of the spheres are measured, and the graph tan(0) = f(1/r?) is obtained. Based So.2 0

on this graph, what value was found for the Coulomb constant in N-m%C2? . ‘_ }
(g=10 m/s?) T
A)9 x10° B) 1 x10° C)8 x10° D)8 x10° E)7 x 10° %% 50 100 150 200 250 300

1/r2 (m~2)

Q20) Exp. Question: For two unknown resistors, the slope of the I = f (V) graph obtained when the resistors
are connected in series is calculated as 0.01 A/V. When the same resistors are connected in parallel, it is
observed that, for the same voltage values, the current in the circuit is 4 times the current in the series-connected

case (111 =4 ) Which of the following is the pair of resistors used in the experiment?

A)25Q-75Q B)40Q-60Q C)50Q-50Q D)20Q-80Q E)100Q-100Q

A4






