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Part 1 (20 Marks): 20 multiple choice questions, 1 mark each  

Indicate the answer choice that best completes the statement or answers the question  

 

Q1. A uniform electric field 𝐸 = 350 N/C is directed in the positive y-direction. Point 𝐴 is 

located at (0, 0) and point 𝐵 is located at (2 cm, 3 cm) inside the field. What is the electric 

potential difference between the two points (𝑉𝐵 − 𝑉𝐴)? 

 

a) +12.6 V 

b) +7.0 V 

c) −7.0 V 

d) −10.5 V 

 

 

Q2. A Proton is placed in a uniform electric field directed as shown. Which 

arrow represents the direction of the electric force that will act on it? 

 

a) Arrow A 

b) Arrow B 

c) Arrow C 

d) Arrow D 

 

 

Q3. The electric field in a region of space is represented by the lines shown in the figure. A and 

B represent two points in the field. Which of the following statements is correct regarding 

the potential 𝑉 and the magnitude of the electric field 𝐸 at the two points? 

 

a) 𝑉𝐵 > 𝑉𝐴 and 𝐸𝐵 > 𝐸𝐴 

b) 𝑉𝐵 > 𝑉𝐴 and 𝐸𝐵 < 𝐸𝐴 

c) 𝑉𝐵 < 𝑉𝐴 and 𝐸𝐵 > 𝐸𝐴 

d) 𝑉𝐵 < 𝑉𝐴 and 𝐸𝐵 < 𝐸𝐴 

 

 

Q4. Two charges are placed on the x-axis; 𝑞1 = 1.6 𝜇C at 𝑥 = 0 and an unknown charge 𝑞2 is 

placed at 𝑥 = 5 m. If the electric field at the point 𝑥 = 2 m is zero, what is the unknown 

charge 𝑞2? 

 

a) −2.4 μC 

b) +2.4 μC 

c) −3.6 μC 

d) +3.6 μC 

 

 

Q5. When an electron is released from rest in a uniform electric field it gains a speed of 

3 × 104 m/s. What is the change in the potential energy of the electron Δ𝑈? 

 

a) +1.4 × 10−25 J 

b) +4.1 × 10−22 J 

c) −1.4 × 10−25 J 

d) −4.1 × 10−22 J 

 

 

 



 3 

 

Q6. A parallel-plate capacitor of plate area 0.015 m2 and separation 0.2 mm. The region 

between the plates is filled with a dielectric material with dielectric constant 𝜅 = 6.7. If the 

capacitor was charged using a 6 V battery, what will be the charge stored in the capacitor? 

 

a) 26.7 nC 

b) 44.5 nC 

c) 13.4 nC 

d) 37.1 nC 

 

 

Q7. To charge a 15 𝜇F capacitor you connect the uncharged capacitor in series to a 9 V battery 

and a 5 × 106 Ω resistor. What will be the charge on the capacitor after 50 seconds of 

charging?  

 

a) 6.57 × 10−5 C 

b) 6.93 × 10−5 C 

c) 7.70 × 10−6 C 

d) 7.30 × 10−6  C 

 

 

Q8. A capacitor charged by a 3 V battery stores energy 𝑈. If the same capacitor is charged by a 

6 V battery, it stores 

 

a) 𝑈/4  

b) 2 𝑈 

c) 4 𝑈 

d) 𝑈/2  

 

 

Q9. In the figure, the resistors 𝑅1 = 2 kΩ and 𝑅2 = 8 kΩ. If the current in 𝑅1 is 2 mA, what is 

the current in 𝑅2?  

 

a) 8.0 mA 

b) 1.0 mA 

c) 0.5 mA 

d) 2.0 mA 

 

 

Q10. In the figure, given 𝐼1 = 0.385 A, what is value of the current 𝐼2? 

 

a) 0.245 A 

b) 0.311 A 

c) 0.089 A 

d) 0.111 A 
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Q11. An unknown charge moving at 3 × 104 m/s towards the +𝑦 direction enters a region of 

uniform magnetic field of magnitude 𝐵 = 0.4 T directed in the −𝑧 direction. The charge is 

affected by a force 𝐹 = 8.4 × 10−2 N and directed in the +𝑥 direction, as shown. What is 

the unknown charge? 

 

a) −3.5 𝜇C 

b) +3.5 𝜇C 

c) −7.0 𝜇C 

d) +7.0 𝜇C 

 

 

 

 

 

Q12. A current carrying wire is placed in a uniform magnetic field region as shown in the figure. 

What is the direction of the magnetic force acting on this wire? 

 

a) Out of page (+𝑧 direction) 

b) Into the page (−𝑧 direction) 

c) +𝑥 directrion 

d) −𝑥 direction 

 

 

 

Q13. A circular loop in the plane of the page is connected to a battery as shown. Side A is 

connected to the positive terminal of the battery and side B is connected to the negative 

terminal. The direction of the magnetic field at the center of the loop will 

be: 

 

a) Into the page (−𝑧 direction) 

b) Out of the page (+𝑧 direction) 

c) +𝑥 direction 

d) −𝑥 direction 

 

 

 

 

 

Q14. Two capacitors are connected to a 12 V battery as shown in the figure. What is the charge 

on the 60 μF capacitor? 

 

a) 3.6 × 10−4 C 

b) 9.0 × 10−5 C 

c) 6.0 × 10−5 C 

d) 1.8 × 10−4 C 

 

 

 

 

 

 

50

+ _
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Q15. According to Faraday’s law of induction, an electric current is induced in a conducting coil 

placed in an external magnetic field when: 

 

a) the strength of the magnetic field is changing  

b) the area of the of the conducting coil is changing 

c) both a and b are correct. 

d) none of the above will induce an electric current. 

 

 

Q16. A mirror of unknown type created an image with a magnification of +1. This mirror is: 

 

a) Convex mirror 

b) Concave mirror 

c) Plane mirror 

d) None of the above. 

 

 

Q17. In ray tracing, the ray parallel to the principal (optical) axis of a concave mirror will 

always reflect: 

 

a) perpendicular to the mirror 

b) passing through the focal point of the mirror 

c) parallel to the principal axis 

d) passing through the center of curvature of the mirror. 

 

 

Q18. Which of the following statements is NOT true regarding concave mirrors: 

 

a) their focal point is in front of the mirror 

b) their focal length is negative 

c) they always form real images 

d) Both b and c. 

 

 

Q19. When the magnification of an image is -3, this image is: 

 

a) Real, inverted, enlarged 

b) Virtual, upright, enlarged 

c) Real, upright enlarged 

d) Virtual, inverted, enlarged. 

 

 

Q20. An object is located 2 m in front of a plane mirror, the distance between the object and the 

image formed by this mirror will be: 

 

a) 2 m 

b) 1 m 

c) 4 m 

d) Not enough information 
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Part 2 (20 marks):  Solve the following problems in the provided space and show your 

detailed solution, including the used formulas and units. 

 

Q1. (5 marks) A charge 𝑞1 = 3.2 𝜇C is placed on the x-axis at 𝑥 = 3 m and another charge 

𝑞2 = −5.6 𝜇C is placed on the y-axis at 𝑦 = 4 m, as shown.  

a) (2 marks) Determine the magnitude and direction of the force acting on 𝑞2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) (2 mark) Determine the electric potential at the point (3, 4) m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) (1 mark) Determine the electric flux through a sphere of radius 4.5 m centered at the 

origin. 

 

 

 

 

 

 

 



 7 

 

Q2. (5 marks) Two long straight wires are separated by (10 cm). The first wire carries a current 

of 10 A upward, the second carries a current of 10 A downward, as shown in the figure 

below.  

 

a) (3 marks) Find the value and direction of the net magnetic field at the position P on the 

dashed line that is 5 cm to the right of wire 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) (1 mark) Calculate the force exerted on the first wire per 1 m length. 

 

 

 

 

 

 

 

 

 

 

 

 

c) (1 mark) Are these wires going to attract or rebel?  
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Q3. (5 marks) A single conducting loop of wire has a radius of 30 cm and a resistance of 200 

. The loop is in uniform magnetic field 𝐵 = 0.3 T directed at an angle 30°  with the plane 

of the loop, as shown in the figure. 

 

a) (2 marks) Calculate the magnetic flux in the loop. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) (2 marks) If the magnetic field is reduced to zero in 0.2 s, what is the magnitude of the 

induced current? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) (1 mark) If the magnetic field of part (a) remained constant and the loop kept 

motionless, is there going to be an induced electric current in the loop? Explain. 
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Q4. (5 marks) An object of height 1 m is placed 50 cm in front of a spherical mirror. If the 

image got formed 40 cm behind the mirror, answer the following questions: 

 

a) (2 marks) Find the focal length of this mirror. 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) (1 mark) Is it a convex or concave mirror? Explain. 

 

 

 

 

 

 

 

 

 

 

 

c) (1 mark) Find the height of the image. 

 

 

 

 

 

 

 

 

 

 

 

 

d) (1 mark) Describe the image formed by this mirror. 
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End of questions. 

Scratch Paper 

 

Name: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                     TABLE OF CONSTANTS  COMMON PREFIXES 

Quantity  Value  Prefix  Value 

Acceleration of gravity 𝑔 9.8 m/s2  mega M 106  

Elementary charge 𝑒 1.6 × 10−19 C  kilo k 103  

Electron’s mass 𝑚𝑒 9.11 × 10−31 kg  centi c 10−2 

Proton’s mass 𝑚𝑝 1.67 × 10−27 kg  milli m 10−3  

Permittivity of free space 𝜀0  8.85 × 10−12 C2/N.m2   micro 𝜇  10−6  

Coulomb’s constant 𝑘 1/4𝜋𝜀0 ≈ 9 × 109 N.m2/C2  nano 𝑛  10−9  

Permeability of free space 𝜇0  4𝜋 × 10−7 T.m/A  pico 𝑝  10−12  


