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Q1-2) A total charge of +4 μC 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 × 105 N/C   B)  12 × 105 N/C   C)  16 × 105 N/C   D)  20 × 105 N/C   E)  24 × 105 N/C  
 
Q2) When a point charge of +0.2 𝜇𝜇𝜇𝜇 is brought from infinity to point O, calculate the change in its electric 
potential energy. (𝑉𝑉(∞) = 0)  
 
 
 
A) 2.4 × 10−2 J   B) 4.8 × 10−2 J   C) 6 × 10−2 J   D) 7.2 × 10−2 J   E) 9.6 × 10−2 J    
 
Q3) A hemisphere of radius R is placed in a uniform electric field 𝐸𝐸�⃗ . 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) 4𝜋𝜋𝜋𝜋𝑅𝑅2  B) 2𝜋𝜋𝜋𝜋𝑅𝑅2  C) 𝜋𝜋𝜋𝜋𝑅𝑅2     D) 1

2
𝜋𝜋𝜋𝜋𝑅𝑅2 E) 1

4
𝜋𝜋𝜋𝜋𝑅𝑅2  

 
 
 
Q4) Two infinitely large parallel plane sheets carry surface charge 
densities of +σ and −2σ, respectively. A particle with charge +q and 
mass m, located in the region between the sheets, starts moving in the 
direction of the electric field with an initial speed . Determine its 
speed after it has traveled a distance d in the uniform electric field. 

 

 

A) 𝑣𝑣 = �𝑣𝑣02 + 3𝑞𝑞𝑞𝑞𝑞𝑞
𝑚𝑚𝜀𝜀0

 B) 𝑣𝑣 = �𝑣𝑣02 + 3𝑞𝑞𝑞𝑞𝑞𝑞
2𝑚𝑚𝜀𝜀0

 C) 𝑣𝑣 = �𝑣𝑣02 + 2𝑞𝑞𝑞𝑞𝑞𝑞
𝑚𝑚𝜀𝜀0

  D) 𝑣𝑣 = �𝑣𝑣02 + 𝑞𝑞𝑞𝑞𝑞𝑞
2𝑚𝑚𝜀𝜀0

  E)𝑣𝑣 = �𝑣𝑣02 + 𝑞𝑞𝑞𝑞𝑞𝑞
𝑚𝑚𝜀𝜀0
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Q5-6) A thin wire, assumed to be infinitely long and having a linear charge 
density of +λ, and a point charge of +q are arranged as shown in the figure. The 
distances from the wire to points A and B are R, the distance between point B 
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 +q₀ from point A to 
point B at constant speed along the semicircular path of radius R shown in the 
figure. 
A) 𝑘𝑘𝑞𝑞0 �2𝜆𝜆ln𝑅𝑅 + 𝑞𝑞

𝑅𝑅
�√5−1

√5
��   B) kq0q �1+√5

𝑅𝑅√5
�    C) kq0 �

√5−1
𝑅𝑅√5

� (𝜆𝜆𝜆𝜆 − 𝑞𝑞)             

D) 𝑘𝑘𝑞𝑞0
𝑅𝑅
�2𝜆𝜆𝜆𝜆 + 𝑞𝑞 �1−√5

√5
��       E) kq0q �√5−1

𝑅𝑅√5
� 

 
 
 
 
Q6) Determine the net force acting on the test charge +q₀ at point B. 
 
A) 𝑘𝑘 𝑞𝑞0

𝑅𝑅2
(2𝜆𝜆𝜆𝜆−𝑞𝑞)𝚤𝚤̂  N   B) 𝑘𝑘 𝑞𝑞0

𝑅𝑅2
(2𝜆𝜆𝜆𝜆+𝑞𝑞)𝚤𝚤̂  N   C) 𝑘𝑘 𝑞𝑞0

𝑅𝑅2
(𝜆𝜆𝜆𝜆−𝑞𝑞)𝚤𝚤̂  N   D) 2𝑘𝑘 𝑞𝑞0

𝑅𝑅2
(𝜆𝜆𝜆𝜆−𝑞𝑞)𝚤𝚤̂  N   E) 𝑘𝑘 𝑞𝑞0

𝑅𝑅
(2𝜆𝜆𝜆𝜆−𝑞𝑞)𝚤𝚤̂  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. 
             
 A) −𝑞𝑞 B) −2𝑞𝑞 C) +3𝑞𝑞  D) −3𝑞𝑞         E) +2𝑞𝑞  
 
 
 
 
Q8-9) A spherical conductor of radius 3R carries a total charge of +3Q and contains a 
spherical cavity of radius R at its center. A point charge of +Q is placed at the exact center 
of this cavity.  
 
Q8) Determine which of the following correctly gives the electric field vectors at points 
located at distances; r = R

2
, r = 2R ve r = 4R  from the center, respectively. 

A) 𝐸𝐸�⃗ 𝑅𝑅/2 = 2𝑘𝑘𝑘𝑘
𝑅𝑅2
 𝑟̂𝑟;   𝐸𝐸�⃗ 2𝑅𝑅 = 0;   𝐸𝐸�⃗ 4𝑅𝑅 = 𝑘𝑘𝑘𝑘

4𝑅𝑅2
 𝑟̂𝑟     

B) 𝐸𝐸�⃗ 𝑅𝑅/2 = 𝑘𝑘𝑘𝑘
𝑅𝑅2

 𝑟̂𝑟;   𝐸𝐸�⃗ 2𝑅𝑅 = 0;   𝐸𝐸�⃗ 4𝑅𝑅 = 𝑘𝑘𝑘𝑘
4𝑅𝑅2

 𝑟̂𝑟 

C) 𝐸𝐸�⃗ 𝑅𝑅/2 = 4𝑘𝑘𝑘𝑘
𝑅𝑅2

 𝑟̂𝑟;   𝐸𝐸�⃗ 2𝑅𝑅 = 0;   𝐸𝐸�⃗ 4𝑅𝑅 = 𝑘𝑘𝑘𝑘
4𝑅𝑅2

 𝑟̂𝑟     

D) 𝐸𝐸�⃗ 𝑅𝑅/2 = 4𝑘𝑘𝑘𝑘
𝑅𝑅2

 𝑟̂𝑟;  𝐸𝐸�⃗ 2𝑅𝑅 = 𝑘𝑘𝑘𝑘
4𝑅𝑅2

𝑟̂𝑟;𝐸𝐸�⃗ 4𝑅𝑅 = 𝑘𝑘𝑘𝑘
4𝑅𝑅2

 𝑟̂𝑟 

E) 𝐸𝐸�⃗ 𝑅𝑅/2 = 4𝑘𝑘𝑘𝑘
𝑅𝑅2

 𝑟̂𝑟;   𝐸𝐸�⃗ 2𝑅𝑅 = 0;   𝐸𝐸�⃗ 4𝑅𝑅 = 4𝑘𝑘𝑘𝑘
𝑅𝑅2

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

A) 𝑄𝑄
3𝜋𝜋𝑅𝑅2

             B) 𝑄𝑄
9𝜋𝜋𝑅𝑅2

    C) 𝑄𝑄
18𝜋𝜋𝑅𝑅2

    D) 𝑄𝑄
12𝜋𝜋𝑅𝑅2

   E) 𝑄𝑄
36𝜋𝜋𝑅𝑅2
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Q10) In a region of space, the electric potential is given by 𝑉𝑉(𝑥𝑥,𝑦𝑦, 𝑧𝑧) = 𝐴𝐴𝑥𝑥2𝑦𝑦2 − 𝐵𝐵𝐵𝐵𝑧𝑧2 + 4  𝑉𝑉 . 
Here, A = 1 V/m⁴ and B = 1 V/m³, 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) �−8𝚤𝚤̂ + 15𝚥𝚥̂ + 3𝑘𝑘�� N/C            B) �−4𝚤𝚤̂ + 5𝚥𝚥̂ + 6𝑘𝑘�� N/C                     C) �−10𝚤𝚤̂ + 3𝚥𝚥̂ + 12𝑘𝑘�� N/C            
D) �−8𝚤𝚤̂ + 5𝚥𝚥̂ + 12𝑘𝑘�� N/C            E) �−10𝚤𝚤̂ + 15𝚥𝚥̂ + 3𝑘𝑘�� N/C 
 
 
Q11) A spherical capacitor with an initial capacitance C₀ and charge Q is disconnected from the source. Then, 
a dielectric material with dielectric constant κ 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. 
 

A) Δ𝑈𝑈 = 𝑄𝑄2(1−𝜅𝜅)
2𝜅𝜅𝐶𝐶0

  B) Δ𝑈𝑈 = 𝑄𝑄2(1−𝜅𝜅)
𝜅𝜅𝐶𝐶0

  C) Δ𝑈𝑈 = 𝑄𝑄2

2𝜅𝜅𝐶𝐶0
  D) Δ𝑈𝑈 = 𝑄𝑄2(1−𝜅𝜅)

2𝐶𝐶0
  E) Δ𝑈𝑈 = 𝑄𝑄2(𝜅𝜅−1)

2𝐶𝐶0
 

 
 
 
 
 
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 
dielectric constant varies as 𝜅𝜅(𝑥𝑥) = 𝑎𝑎 + 𝑏𝑏𝑏𝑏

𝐿𝐿
     for ( 0 ≤ 𝑥𝑥 ≤ 𝐿𝐿 ), where  

(𝑎𝑎 > 1, 𝑏𝑏 > 0). Determine the capacitance of this capacitor. 
 
A) 𝐶𝐶 = 𝜀𝜀0𝐿𝐿2

𝐷𝐷
�𝑎𝑎
2

+𝑏𝑏�   B) 𝐶𝐶 = 𝜀𝜀0𝐿𝐿2

𝐷𝐷
(𝑎𝑎+𝑏𝑏) C) 𝐶𝐶 = 𝜀𝜀0𝐿𝐿2

𝐷𝐷
�𝑎𝑎+ 𝑏𝑏

2
�   D) 𝐶𝐶 = 𝜀𝜀0𝐿𝐿2

𝐷𝐷
�𝑎𝑎− 𝑏𝑏

2
�  E) 𝐶𝐶 = 𝜀𝜀0𝐿𝐿2

2𝐷𝐷
(𝑎𝑎+𝑏𝑏) 

 
 
 
 
 
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. (𝜌𝜌𝐶𝐶𝐶𝐶 = 1.7 10−8Ω𝑚𝑚)  
 
A) 1.00 A         B) 0.50 A  C) 0.75 A  D) 0.25 A     E) 1.5 A 

 

 
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. 
 
 
 
 
 
 
 

A) 
100
n

 W B) 
100
n2

 W  C) 100n W  D) 100n2 W  E) 100 W 
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Q15: Which of the following statements is incorrect for a charged conductor in electrostatic equilibrium? 

I. The electric field inside the conductor is zero. 
II. The net charge on the conductor resides on its surface. 
III. 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). 
 
A) I  B) II  C) III  D) IV  E) V 
Q16) Calculate the values of the currents I₁, I₂, and I₃ in the circuit shown in the 
figure. 
 
A) 𝐼𝐼1 = 1.5 A,  𝐼𝐼2 = 1.5 A,  𝐼𝐼3 = 3 A 
B) 𝐼𝐼1 = 2 A,  𝐼𝐼2 = 0.5 A,  𝐼𝐼3 = 2.5 A 
C) 𝐼𝐼1 = 1 A,  𝐼𝐼2 = 1 A,  𝐼𝐼3 = 2 A 
D) 𝐼𝐼1 = 2 A,  𝐼𝐼2 = 1 A,  𝐼𝐼3 = 3 A 
E)  𝐼𝐼1 = 3 A,  𝐼𝐼2 = 1 A,  𝐼𝐼3 = 4 A 
 
Q17-18) In the circuit shown in the figure, the capacitor is initially uncharged. 
Q17) Calculate the current through R₁ at the instant the switch S is closed (𝐼𝐼0)  
and after a very long time has passed (𝐼𝐼∞)  following the closing of the switch. 
 
A) I0=0, 𝐼𝐼∞=0     B) I0=2 mA, 𝐼𝐼∞=0     C) I0=0, 𝐼𝐼∞=4 mA      
 D) I0=4 mA, 𝐼𝐼∞=0      E) I0=0,  𝐼𝐼∞=2 mA   
 
 
 
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? 
 
A) 𝑄𝑄(𝑡𝑡) = �1000

9
 𝜇𝜇C� (1 − 𝑒𝑒−20𝑡𝑡)          B) 𝑄𝑄(𝑡𝑡) = �1000

9
 𝜇𝜇C� 𝑒𝑒−20𝑡𝑡    C) 𝑄𝑄(𝑡𝑡) = �500

9
 𝜇𝜇C� 𝑒𝑒−36𝑡𝑡  

D)  𝑄𝑄(𝑡𝑡) = �500
9
 𝜇𝜇C� (1 − 𝑒𝑒−36𝑡𝑡)           E) 𝑄𝑄(𝑡𝑡) = (40 𝜇𝜇C)𝑒𝑒−20𝑡𝑡  

 
 
Q19) Exp. Question: Two identical spheres, each of mass 5 g and charge 
+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 θ 
made by the spheres with the vertical and the distance r between the centers 
of the spheres are measured, and the graph tan(θ) = f(1/r²) is obtained. Based 
on this graph, what value was found for the Coulomb constant in N·m²/C²? 
(g=10 m/s2) 
A) 9 × 109     B)  1 × 1010    C) 8 × 109     D) 8 × 1010      E) 7 × 109       
 
 
 
Q20) Exp. Question: For two unknown resistors, the slope of the 𝐼𝐼 = 𝑓𝑓(𝑉𝑉) 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 � 𝐼𝐼𝑝𝑝

𝐼𝐼𝑠𝑠
= 4 �. Which of the following is the pair of resistors used in the experiment? 

 
 
A) 25 Ω – 75 Ω    B) 40 Ω – 60 Ω    C) 50 Ω – 50 Ω    D) 20 Ω – 80 Ω    E) 100 Ω – 100 Ω 

 




