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1) What is the net electric potential at the center of a cube with side length a, where seven
corners have a charge of +Q and one corner has a charge of —Q, expressed in terms of

kQ/a?
A)8/V3 B)V3/2 ()4/V2 D)4/V3  E)12/V3

2) What is the electric field vector required to keep a mass m with charge +Q stationary on a frictionless,

insulated inclined plane? )
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3) A graph showing the relationship between potential and position for a certain region  V (V)
with an electric field is given in the figure. Which of the following options is the ranking 5 e
of the electric field vectors in regions I, II, and III correctly given in V/cm? 4 ll 11 ‘{
3
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4) What is the work done to bring four point charges from infinity to the corners of a

square with side length a as shown in the figure, expressed in terms of kq? /a? —1
P
1 2 .
M (V2-2) B)(V2-4) O(1+5) D) (2-%) B) (V2-8)
—-q +q

5) Three-point charges are placed in a uniform electric field within the x-y coordinate
system. What is the torque acting on the total electric dipole moment created by the
system? E = 2 N/C (Neglect the electric fields caused by the point charges themselves).

A)42qak B)4/V2qai C)—2v2qai D)2V2qak E)—4/N2qak

6) Two parallel metal plates are placed 10 cm apart, and a 100 V potential difference is
applied to create a uniform electric field between them. A proton is released from the
positive plate, and an electron is released from the negative plate simultaneously with
zero initial velocity. When the proton and electron align along the x-axis, which
expression correctly gives the proton’s distance from the positive plate? (Neglect the
forces that both point charges exert on each other).

mpd med myd me2d med
(m,+my) 2(me+myp) 2(me+myp) (me+my) me+my

A)

Sorular 7-8) A ring with radius a and charge —2@ is placed inside another ring with radius 2a and charge +40,
as shown in the figure. Point P is located at a distance of 4a from the center of the rings along the x-axis,
perpendicular to their plane.

7) What is the electric potential at P(4gq, 0) in terms of % ?

y
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8) What is the electric field vector at P(4q, 0) in terms of Z—g ?
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Sorular 9-10) The volume charge density of an infinitely long insulating cylinder with radius R is R
given by p = 3p,7. po is a positive constant, and r is the radial distance from the center of the

cylinder.

9) What is the electric field intensity inside the cylinder for r < R?

2 3 2 3 2
A) M B) Po” C) Po” D) Po” E) PoT
650 680 480 &0 280

10) What is the electric field intensity outside the cylinder for r > R?

poR? poR3 3poR? poR? 3poR3
A== B— O D) E)—
0 EoT 4gg EoT 2&gT

Sorular 11-14) A homogeneous insulating sphere of charge —2Q and radius R is
positioned at the center of an electrostatically balanced conducting sphere of radius
3R, as shown in the figure. The conducting sphere has a total charge of 5Q.

11) What are the electric field vectors atr = 2R and r = 4R?

2kQ . _ 5kQ

A) Ezr = 0 Eqp = 16R2f B) Exr = R D Esp = 16R27A" C) Exr = 0 Eqg = 16RZ |
5kQ 2kQ 3kQ
D) Ezr = 0;Esg = 57 E)Exp = ——(5 i Eag = 57

12) What is the charge density on the outer surface of the conducting sphere?

5Q 3Q Q 3Q Q
36mR?2 B) 12mR?2 C) 12mR?2 D) 18mR?2 ) 3mR?2

A)

13) What is the net electric flux passing through the conducting sphere’s surface?

3Q 5Q 7Q 5Q 3Q
A) o B) oy ) o D) 2% E) —
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14) What is the electric potential at a point on the outer surface of the conducting sphere?

3 3 5 7
) Q B) Q C Q D Q E) Q
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conductive plates with side length L = 4 cm and separation d = 1.6 cm. A
potential difference of 2 V is applied between the plates.
15) If a conductive layer with thickness d /2, width L/2, and length L is inserted [

Sorular 15-16) A parallel plate capacitor is constructed using square-shaped /

between the capacitor plates as shown in the figure, what is the new d/43
capacitance of the capacitor? d/2 I
d/4 I/
L/2

A)13510712F B)2.70107*2 F (€)270107*2F D)1.3510°'?F E)141107'?F

16) How much energy does the capacitor store in joules?

A)13510712 B)2.71071° (€)5.410°!2 D)2.710°'2 E)2.821071°

Sorular 17-19) A copper conductor with a length of 0.6 m and a diameter of 0.2 mm is placed along the x-axis
between x = 0 and x = 0.6 m with a potential difference of 2.4 V (pg, = 2 1078Qm).
17) What is the resistance of the wire in Q7?

A)6 B)03 ()3 D)4 E)04

18) What is the current flowing through the wire in A?

A)0.8 B)8 C)6 D)0.6 E)0.4

19) What is the current density in A/m??

A) 0.210% B)310%® (€)210® D) 0.310° E)1.510°

F(mN) 20) Experiment question

A physicist attempting to determine Coulomb’s constant sets up the
16 experimental setup shown in the figure using identical spheres and
14 ﬁ/ insulating strings of different lengths. Each sphere is charged with
12 / + 100 nC, and after reaching equilibrium, the angles 8 between the
10 mﬁ_‘ strings and the vertical axis are measured to calculate the electrostatic
3 /’ / m force between the spheres. Given the distance r between the centers of

) - . 1
6 )‘/ the spheres, the physicist obtains the graph F = f (r—z) What value of
4 p A Ol Coulomb’s constant does the physicist find in Nm?/C??
» ) »

3 —ﬁ [ 1 A)810° B)910° (C)610° D)810° E)910°
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