
Multiple Choice: 

The phenomenon of self-induction occurs when: 

a) A changing magnetic field induces a current in a nearby conductor. 

b) A current-carrying conductor experiences a force in a magnetic field. 

c) A changing current in a coil induces an electromotive force (emf) in the same coil. 

d) Two parallel conductors carrying currents in the same direction attract each other. 

Answer: c) A changing current in a coil induces an electromotive force (emf) in the same coil. 

 

Calculation: 

A parallel plate capacitor has a capacitance of 10 μF when the separation between the plates is 2 mm. 

What is the capacitance if the separation is increased to 4 mm? 

Answer: 

The capacitance of a parallel plate capacitor is given by the formula C = (ε₀ * A) / d, where ε₀ is the 

permittivity of free space, A is the area of the plates, and d is the separation between the plates. Given 

C₁ = 10 μF, d₁ = 2 mm, and d₂ = 4 mm, we can calculate C₂ as follows: 

 

C₁ = (ε₀ * A) / d₁ 

A = (C₁ * d₁) / ε₀ 

C₂ = (ε₀ * A) / d₂ 

C₂ = (ε₀ * [(C₁ * d₁) / ε₀]) / d₂ 

C₂ = C₁ * (d₁ / d₂) 

C₂ = 10 μF * (2 mm / 4 mm) 

C₂ = 5 μF 

 

Multiple Choice: 

In an electromagnetic wave, the speed of propagation is determined by: 

a) The amplitude of the electric field. 

b) The frequency of the wave. 

c) The magnetic field strength. 

d) The wavelength of the wave. 



Answer: d) The wavelength of the wave. 

 

Calculation: 

A wire of length 0.5 m carries a current of 2 A. If the wire is placed perpendicular to a magnetic field of 

0.3 T, what is the force experienced by the wire? 

Answer: 

The force experienced by a current-carrying wire in a magnetic field is given by the formula F = I * L * B * 

sin(θ), where I is the current, L is the length of the wire, B is the magnetic field strength, and θ is the 

angle between the wire and the magnetic field. In this case, the wire is placed perpendicular to the 

magnetic field, so θ = 90°, and sin(θ) = 1. Thus, we can calculate the force as follows: 

 

F = 2 A * 0.5 m * 0.3 T * 1 

F = 0.3 N 

 

Multiple Choice: 

Which of the following materials exhibits the highest magnetic permeability? 

a) Air 

b) Iron 

c) Copper 

d) Aluminum 

Answer: b) Iron 

 

Calculation: 

Calculate the inductance of a solenoid with 1000 turns, a length of 0.2 m, and a cross-sectional area of 

0.01 m². 

Answer: 

The inductance of a solenoid is given by the formula L = (μ₀ * N² * A) / L, where μ₀ is the permeability of 

free space, N is the number of turns, A is the cross-sectional area, and L is the length of the solenoid. 

Given N = 1000 turns, A = 0.01 m², and L = 0.2 m, we can calculate the inductance as follows: 

 

L = (μ₀ * N² * A) / L 



L = (4π * 10^-7 Tm/A * (1000 turns)² * 0.01 m²) / 0.2 m 

L = (4π * 10^-7 Tm/A * 10^6 turns² * 0.01 m²) / 0.2 m 

L = (4π * 10^-7 T*m/A * 10^6 * 0.01 m²) / 0.2 m 

L = (4π * 10^-7 * 10^6 * 0.01) / 0.2 

L = 6.28 H 

 

Multiple Choice: 

The unit of electric flux density is: 

a) Tesla 

b) Coulomb 

c) Volt 

d) Farad 

Answer: a) Tesla 

 

Calculation: 

A resistor with a resistance of 5 Ω is connected to a voltage source of 10 V. What is the current flowing 

through the resistor? 

Answer: 

According to Ohm's law, the current (I) flowing through a resistor is given by I = V / R, where V is the 

voltage across the resistor and R is the resistance. Given V = 10 V and R = 5 Ω, we can calculate the 

current as follows: 

 

I = 10 V / 5 Ω 

I = 2 A 

 

Multiple Choice: 

Which of the following statements about Faraday's law of electromagnetic induction is correct? 

a) A changing magnetic field induces an electric field. 

b) An electric field induces a changing magnetic field. 

c) A constant magnetic field induces an electric field. 



d) An electric field induces a constant magnetic field. 

Answer: a) A changing magnetic field induces an electric field. 

 

Calculation: 

Calculate the magnetic field strength at a distance of 10 cm from a straight current-carrying wire with a 

current of 2 A. 

Answer: 

The magnetic field strength around a straight current-carrying wire is given by the formula B = (μ₀ * I) / 

(2π * r), where μ₀ is the permeability of free space, I is the current, and r is the distance from the wire. 

Given I = 2 A and r = 10 cm = 0.1 m, we can calculate the magnetic field strength as follows: 

 

B = (μ₀ * I) / (2π * r) 

B = (4π * 10^-7 Tm/A * 2 A) / (2π * 0.1 m) 

B = (4π * 10^-7 Tm/A * 2) / (2π * 0.1) 

B = (4π * 10^-7 * 2) / (2π * 0.1) 

B = 4π * 10^-7 / (2π * 0.1) 

B = (2 * 10^-7) / (0.2) 

B = 10^-6 T 

 

Multiple Choice: 

The direction of the magnetic field inside a solenoid is: 

a) From the south pole to the north pole. 

b) From the north pole to the south pole. 

c) Circular around the solenoid. 

d) Along the axis of the solenoid. 

Answer: d) Along the axis of the solenoid. 

 

Calculation: 

A parallel plate capacitor with a capacitance of 10 nF is connected to a voltage source of 100 V. What is 

the charge stored in the capacitor? 



Answer: 

The charge stored in a capacitor is given by the formula Q = C * V, where Q is the charge, C is the 

capacitance, and V is the voltage. Given C = 10 nF = 10 × 10^-9 F and V = 100 V, we can calculate the 

charge as follows: 

 

Q = 10 × 10^-9 F * 100 V 

Q = 10 × 10^-7 C 

 

Multiple Choice: 

Which of the following materials is a good electrical insulator? 

a) Copper 

b) Aluminum 

c) Glass 

d) Silver 

Answer: c) Glass 

 

Calculation: 

A coil with an inductance of 2 H and a current of 4 A experiences a rate of change of current of 2 A/s. 

What is the induced electromotive force (emf) in the coil? 

Answer: 

The induced emf in a coil is given by the formula emf = -L * dI/dt, where emf is the induced 

electromotive force, L is the inductance, and dI/dt is the rate of change of current. Given L = 2 H and 

dI/dt = 2 A/s, we can calculate the induced emf as follows: 

 

emf = -2 H * 2 A/s 

emf = -4 V 

 

Multiple Choice: 

Which of the following materials is a good conductor of electricity? 

a) Rubber 



b) Plastic 

c) Wood 

d) Copper 

Answer: d) Copper 

 

Calculation: 

Two parallel wires are separated by a distance of 10 cm. Wire A carries a current of 5 A to the right, 

while Wire B carries a current of 3 A to the left. What is the magnetic field strength at a point midway 

between the two wires? 

Answer: 

The magnetic field strength between two parallel wires is given by the formula B = (μ₀ * I) / (2π * r), 

where μ₀ is the permeability of free space, I is the current, and r is the distance from the wire. Given I_A 

= 5 A, I_B = 3 A, and r = 10 cm = 0.1 m, we can calculate the magnetic field strength as follows: 

 

B_A = (μ₀ * I_A) / (2π * r) 

B_A = (4π * 10^-7 Tm/A * 5 A) / (2π * 0.1 m) 

B_A = (4π * 10^-7 Tm/A * 5 A) / (2π * 0.1 m) 

B_A = (4π * 10^-7 * 5) / (2π * 0.1) 

B_A = 2 * 10^-6 T 

 

B_B = (μ₀ * I_B) / (2π * r) 

B_B = (4π * 10^-7 Tm/A * 3 A) / (2π * 0.1 m) 

B_B = (4π * 10^-7 Tm/A * 3 A) / (2π * 0.1 m) 

B_B = (4π * 10^-7 * 3) / (2π * 0.1) 

B_B = 1.2 * 10^-6 T 

 

B_total = B_A - B_B 

B_total = (2 * 10^-6 T) - (1.2 * 10^-6 T) 

B_total = 0.8 * 10^-6 T 

B_total = 0.8 μT 



 

Multiple Choice: 

What is the direction of the magnetic field produced by a current-carrying wire, according to the right-

hand rule? 

a) Along the wire's length 

b) Perpendicular to the wire's length 

c) Parallel to the wire's length 

d) Opposite to the wire's length 

Answer: b) Perpendicular to the wire's length 

 

Calculation: 

A coil with an inductance of 5 mH and a current of 2 A has a stored magnetic energy of 40 μJ. Calculate 

the energy density of the magnetic field inside the coil. 

Answer: 

The energy density of a magnetic field is given by the formula u = (1/2) * (L * I²), where u is the energy 

density, L is the inductance, and I is the current. Given L = 5 mH = 5 × 10^-3 H and I = 2 A, we can 

calculate the energy density as follows: 

 

u = (1/2) * (5 × 10^-3 H * (2 A)²) 

u = (1/2) * (5 × 10^-3 H * 4 A²) 

u = (1/2) * (5 × 10^-3 H * 4) 

u = (1/2) * (0.02 J) 

u = 0.01 J 

 

Multiple Choice: 

Which of the following statements about electromagnetic waves is true? 

a) They require a medium to propagate. 

b) They are transverse waves. 

c) They cannot travel through a vacuum. 

d) They have higher frequency than sound waves. 



Answer: b) They are transverse waves. 

 

Calculation: 

A circular loop of wire with a radius of 5 cm is placed in a magnetic field of 0.4 T. If the loop is 

perpendicular to the magnetic field, calculate the magnetic flux passing through the loop. 

Answer: 

The magnetic flux passing through a loop of wire is given by the formula Φ = B * A * cos(θ), where Φ is 

the magnetic flux, B is the magnetic field strength, A is the area of the loop, and θ is the angle between 

the magnetic field and the normal to the loop. In this case, the loop is perpendicular to the magnetic 

field, so θ = 90° and cos(θ) = 1. Given B = 0.4 T and r = 5 cm = 0.05 m, we can calculate the magnetic flux 

as follows: 

 

A = π * r² 

A = π * (0.05 m)² 

A = 0.00785 m² 

 

Φ = 0.4 T * 0.00785 m² * 1 

Φ = 0.00314 Wb 

 

Multiple Choice: 

Which of the following statements about electric potential is true? 

a) Electric potential is a scalar quantity. 

b) Electric potential is measured in volts. 

c) Electric potential is the same as electric field strength. 

d) Electric potential depends on the charge of the object. 

Answer: a) Electric potential is a scalar quantity. 

 

Calculation: 

A capacitor with a capacitance of 20 μF is charged to a voltage of 100 V. How much energy is stored in 

the capacitor? 

Answer: 



The energy stored in a capacitor is given by the formula E = (1/2) * C * V², where E is the energy, C is the 

capacitance, and V is the voltage. Given C = 20 μF = 20 × 10^-6 F and V = 100 V, we can calculate the 

energy as follows: 

 

E = (1/2) * (20 × 10^-6 F) * (100 V)² 

E = (1/2) * (20 × 10^-6 F) * (10000 V²) 

E = (1/2) * 200 μJ 

E = 100 μJ 

 

Multiple Choice: 

The direction of the induced current in a closed loop is determined by: 

a) The direction of the magnetic field. 

b) The resistance of the loop. 

c) The direction of the induced emf. 

d) The number of turns in the loop. 

Answer: c) The direction of the induced emf. 

 

Calculation: 

A wire of length 1 m moves at a speed of 5 m/s perpendicular to a magnetic field of 0.2 T. If the wire 

carries a current of 2 A, what is the magnitude of the induced emf? 

Answer: 

The magnitude of the induced emf in a moving wire is given by the formula emf = B * L * v * sin(θ), 

where emf is the induced electromotive force, B is the magnetic field strength, L is the length of the 

wire, v is the velocity of the wire, and θ is the angle between the velocity vector and the magnetic field 

vector. In this case, the wire moves perpendicular to the magnetic field, so θ = 90° and sin(θ) = 1. Given 

B = 0.2 T, L = 1 m, v = 5 m/s, and I = 2 A, we can calculate the induced emf as follows: 

 

emf = 0.2 T * 1 m * 5 m/s * 1 

emf = 1 V 

 

Multiple Choice: 



Which of the following materials is a good magnetic insulator? 

a) Iron 

b) Copper 

c) Air 

d) Aluminum 

Answer: c) Air 

 

Calculation: 

A coil with an inductance of 8 H and a current of 4 A has a rate of change of current of 3 A/s. What is the 

magnitude of the induced emf in the coil? 

Answer: 

The magnitude of the induced emf in a coil is given by the formula emf = -L * dI/dt, where emf is the 

induced electromotive force, L is the inductance, and dI/dt is the rate of change of current. Given L = 8 H 

and dI/dt = 3 A/s, we can calculate the magnitude of the induced emf as follows: 

 

emf = -8 H * 3 A/s 

emf = -24 V 

 

Multiple Choice: 

Which of the following electromagnetic waves has the shortest wavelength? 

a) Radio waves 

b) Microwaves 

c) X-rays 

d) Gamma rays 

Answer: d) Gamma rays 

 

Calculation: 

Two parallel plates are separated by a distance of 0.01 m. The potential difference between the plates is 

100 V. What is the magnitude of the electric field between the plates? 

Answer: 



The magnitude of the electric field between two parallel plates is given by the formula E = V / d, where E 

is the electric field strength, V is the potential difference, and d is the distance between the plates. 

Given V = 100 V and d = 0.01 m, we can calculate the electric field strength as follows: 

 

E = 100 V / 0.01 m 

E = 10000 V/m 

 

Multiple Choice: 

Which of the following statements about magnetic field lines is true? 

a) Magnetic field lines never intersect. 

b) Magnetic field lines are always straight. 

c) Magnetic field lines only exist around permanent magnets. 

d) Magnetic field lines have no direction. 

Answer: a) Magnetic field lines never intersect. 

 

Calculation: 

A wire of length 2 m carrying a current of 3 A is placed in a magnetic field of 0.5 T. If the wire makes an 

angle of 60° with the magnetic field, what is the magnitude of the force experienced by the wire? 

Answer: 

The magnitude of the force experienced by a current-carrying wire in a magnetic field is given by the 

formula F = I * L * B * sin(θ), where F is the force, I is the current, L is the length of the wire, B is the 

magnetic field strength, and θ is the angle between the wire and the magnetic field. Given I = 3 A, L = 2 

m, B = 0.5 T, and θ = 60°, we can calculate the force as follows: 

 

F = 3 A * 2 m * 0.5 T * sin(60°) 

F = 6 N * 0.5 * √3 / 2 

F = 3 N * √3 

F ≈ 5.20 N 

 

Calculation: 



Given a current of 2 A flowing through a wire of length 3 m placed in a magnetic field of 0.5 T, what is 

the magnitude of the force experienced by the wire? 

 

Answer: 

The magnitude of the force experienced by a current-carrying wire in a magnetic field is given by the 

formula F = I * L * B * sin(θ), where F is the force, I is the current, L is the length of the wire, B is the 

magnetic field strength, and θ is the angle between the wire and the magnetic field. In this case, the 

wire is perpendicular to the magnetic field, so sin(θ) = 1. Substituting the given values, we can calculate 

the force as follows: 

 

F = 2 A * 3 m * 0.5 T * 1 

F = 3 N 

 

Multiple Choice: 

Which of the following statements about electric charges is true? 

a) Positive charges repel each other. 

b) Negative charges attract positive charges. 

c) Like charges attract each other. 

d) Positive charges attract negative charges. 

 

Answer: c) Like charges attract each other. 

 

Explanation: According to the principle of electrostatics, like charges (either positive or negative) repel 

each other, while unlike charges (positive and negative) attract each other. 

 

Calculation: 

A parallel plate capacitor has a capacitance of 10 μF and is charged to a voltage of 100 V. How much 

charge is stored in the capacitor? 

 

Answer: 

The charge stored in a capacitor is given by the formula Q = C * V, where Q is the charge, C is the 

capacitance, and V is the voltage. Substituting the given values, we can calculate the charge as follows: 



 

Q = 10 μF * 100 V 

Q = 1000 μC 

 

Multiple Choice: 

What is the SI unit of electric field strength? 

a) Volts per meter 

b) Newtons per coulomb 

c) Teslas 

d) Farads 

 

Answer: a) Volts per meter 

 

Explanation: The SI unit of electric field strength is volts per meter (V/m). Electric field strength 

represents the force experienced by a unit positive charge placed in the field. 

 

Calculation: 

A wire with a resistance of 5 Ω is connected to a 12 V battery. What is the current flowing through the 

wire? 

 

Answer: 

According to Ohm's law, the current (I) flowing through a wire is equal to the voltage (V) divided by the 

resistance (R). Substituting the given values, we can calculate the current as follows: 

 

I = V / R 

I = 12 V / 5 Ω 

I = 2.4 A 

 

Multiple Choice: 



What happens to the resistance of a wire if its length is doubled, assuming all other factors remain 

constant? 

a) It doubles. 

b) It halves. 

c) It quadruples. 

d) It remains the same. 

 

Answer: a) It doubles. 

 

Explanation: The resistance of a wire is directly proportional to its length. Therefore, if the length of the 

wire is doubled while other factors (such as cross-sectional area and resistivity) remain constant, the 

resistance will also double. 

 

Calculation: 

A coil with an inductance of 2 H and a current changing at a rate of 0.5 A/s experiences an induced emf. 

What is the magnitude of the induced emf? 

 

Answer: 

The magnitude of the induced emf in a coil is given by the formula emf = -L * dI/dt, where emf is the 

induced electromotive force, L is the inductance, and dI/dt is the rate of change of current. Substituting 

the given values, we can calculate the magnitude of the induced emf as follows: 

 

emf = -2 H * 0.5 A/s 

emf = -1 V 

 

Multiple Choice: 

Which of the following statements about magnetic field lines is true? 

a) Magnetic field lines never intersect. 

b) Magnetic field lines are always straight. 

c) Magnetic field lines only exist around permanent magnets. 

d) Magnetic field lines have no direction. 



 

Answer: a) Magnetic field lines never intersect. 

 

Explanation: Magnetic field lines never intersect because, if they were to intersect, it would imply that 

the magnetic field has multiple directions at the same point, which is not possible. 

 

Calculation: 

A circular loop of wire with a radius of 0.1 m is placed in a magnetic field of 0.5 T. If the loop carries a 

current of 2 A, what is the magnitude of the magnetic moment of the loop? 

 

Answer: 

The magnetic moment of a current loop is given by the formula M = I * A, where M is the magnetic 

moment, I is the current, and A is the area of the loop. For a circular loop, the area can be calculated as 

A = π * r^2, where r is the radius. Substituting the given values, we can calculate the magnetic moment 

as follows: 

 

A = π * (0.1 m)^2 

A = 0.01 π m^2 

 

M = 2 A * 0.01 π m^2 

M = 0.02 π A·m^2 

 

Multiple Choice: 

Which of the following statements about electromagnetic waves is true? 

a) They require a medium to propagate. 

b) Their speed is independent of the medium. 

c) They can only travel through solids. 

d) Their speed is slower than the speed of sound. 

 

Answer: b) Their speed is independent of the medium. 



 

Explanation: Electromagnetic waves, including light, can travel through a vacuum or any medium. Their 

speed is constant and does not depend on the properties of the medium they pass through, unlike 

mechanical waves such as sound. 
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Calculation: 

A parallel plate capacitor has a capacitance of 5 μF and is connected to a 10 V battery. What is the 

charge stored in the capacitor? 

 

Answer: 

The charge stored in a capacitor is given by the formula Q = C * V, where Q is the charge, C is the 

capacitance, and V is the voltage. Substituting the given values, we can calculate the charge as follows: 

 

Q = 5 μF * 10 V 

Q = 50 μC 

 

Multiple Choice: 

What is the SI unit of magnetic field strength? 

a) Ampere 

b) Henry 



c) Tesla 

d) Coulomb 

 

Answer: c) Tesla 

 

Explanation: The SI unit of magnetic field strength is Tesla (T). Magnetic field strength represents the 

magnetic flux density or the strength of the magnetic field at a given point. 

 

Calculation: 

An inductor with an inductance of 0.2 H experiences a change in current of 0.5 A in 0.1 seconds. What is 

the induced emf across the inductor? 

 

Answer: 

The induced emf across an inductor is given by the formula emf = -L * dI/dt, where emf is the induced 

electromotive force, L is the inductance, and dI/dt is the rate of change of current. Substituting the given 

values, we can calculate the induced emf as follows: 

 

emf = -0.2 H * (0.5 A / 0.1 s) 

emf = -1 V 

 

Multiple Choice: 

Which of the following is true about electric field lines? 

a) Electric field lines always start from positive charges and end at negative charges. 

b) Electric field lines always start from negative charges and end at positive charges. 

c) Electric field lines are always perpendicular to the surface of a conductor. 

d) Electric field lines cannot cross each other. 

 

Answer: d) Electric field lines cannot cross each other. 

 



Explanation: Electric field lines cannot cross each other because it would imply that a single point would 

have two different electric field strengths, which is not possible. 

 

Calculation: 

A resistor with a resistance of 100 Ω is connected to a 12 V battery. What is the current flowing through 

the resistor? 

 

Answer: 

According to Ohm's law, the current (I) flowing through a resistor is equal to the voltage (V) divided by 

the resistance (R). Substituting the given values, we can calculate the current as follows: 

 

I = V / R 

I = 12 V / 100 Ω 

I = 0.12 A 

 

Multiple Choice: 

Which of the following statements about electric potential is correct? 

a) Electric potential depends on the charge of the test object. 

b) Electric potential depends on the direction of the electric field. 

c) Electric potential is a scalar quantity. 

d) Electric potential can have negative values. 

 

Answer: c) Electric potential is a scalar quantity. 

 

Explanation: Electric potential is a scalar quantity that represents the amount of electric potential 

energy per unit charge at a point in an electric field. 

 

Calculation: 

A coil with an inductance of 4 H experiences an induced emf of 2 V. If the rate of change of current is 0.5 

A/s, what is the self-inductance of the coil? 



 

Answer: 

The self-inductance (L) of a coil can be determined using the formula L = -emf / (dI/dt), where emf is the 

induced electromotive force and dI/dt is the rate of change of current. Substituting the given values, we 

can calculate the self-inductance as follows: 

 

L = -2 V / (0.5 A/s) 

L = -4 H 

 

Multiple Choice: 

Which of the following statements about magnetic fields is true? 

a) Magnetic fields can be shielded completely by any material. 

b) Magnetic fields exist only around permanent magnets. 

c) Magnetic fields are produced by moving charges. 

d) Magnetic fields cannot exert forces on electric charges. 

 

Answer: c) Magnetic fields are produced by moving charges. 

 

Explanation: Magnetic fields are produced by moving charges or currents. They can exert forces on 

other moving charges or currents. 

 

Calculation: 

Two point charges, +2 μC and -5 μC, are placed 0.1 m apart. What is the magnitude and direction of the 

electric field at a point midway between the charges? 

 

Answer: 

The magnitude of the electric field at a point midway between two point charges is given by the formula 

E = (k * |q1|) / r^2, where E is the electric field, k is the Coulomb's constant (9 × 10^9 N m^2/C^2), |q1| 

is the magnitude of one of the charges, and r is the distance between the charges. Substituting the given 

values, we can calculate the magnitude of the electric field as follows: 

 



E = (9 × 10^9 N m^2/C^2 * |2 μC|) / (0.1 m)^2 

E = 36 × 10^5 N/C 

 

The direction of the electric field is from positive to negative charges. In this case, it would be directed 

towards the -5 μC charge. 

 

Multiple Choice: 

What happens to the resistance of a wire if its cross-sectional area is doubled, assuming all other factors 

remain constant? 

a) It doubles. 

b) It halves. 

c) It quadruples. 

d) It remains the same. 

 

Answer: d) It remains the same. 

 

Explanation: The resistance of a wire is inversely proportional to its cross-sectional area. Therefore, if 

the cross-sectional area is doubled while other factors (such as length and resistivity) remain constant, 

the resistance will remain the same. 
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Calculation: 

A parallel plate capacitor has a plate area of 0.2 m^2 and a plate separation of 0.01 m. If the dielectric 

material has a permittivity of 8.85 × 10^-12 F/m, what is the capacitance of the capacitor? 

 

Answer: 

The capacitance of a parallel plate capacitor is given by the formula C = (ε₀ * εr * A) / d, where C is the 

capacitance, ε₀ is the vacuum permittivity (8.85 × 10^-12 F/m), εr is the relative permittivity of the 

dielectric material, A is the plate area, and d is the plate separation. Substituting the given values, we 

can calculate the capacitance as follows: 

 

C = (8.85 × 10^-12 F/m * 1 * 0.2 m^2) / 0.01 m 

C = 1.77 × 10^-10 F 

 

Multiple Choice: 

Which of the following materials is a good conductor of electricity? 

a) Glass 

b) Rubber 

c) Copper 

d) Plastic 

 

Answer: c) Copper 

 

Explanation: Copper is a good conductor of electricity due to its high electrical conductivity. It is 

commonly used in electrical wires and circuits. 

 

Calculation: 

A solenoid with 200 turns and a length of 0.5 m carries a current of 2 A. What is the magnetic field 

strength inside the solenoid? 

 

Answer: 



The magnetic field strength inside a solenoid is given by the formula B = μ₀ * n * I, where B is the 

magnetic field strength, μ₀ is the vacuum permeability (4π × 10^-7 T·m/A), n is the number of turns per 

unit length (n = N / L, where N is the total number of turns and L is the length), and I is the current. 

Substituting the given values, we can calculate the magnetic field strength as follows: 

 

n = 200 turns / 0.5 m 

n = 400 turns/m 

 

B = (4π × 10^-7 T·m/A) * 400 turns/m * 2 A 

B = 3.18 × 10^-4 T 

 

Multiple Choice: 

Which of the following materials is commonly used as a dielectric in capacitors? 

a) Aluminum 

b) Silver 

c) Paper 

d) Glass 

 

Answer: c) Paper 

 

Explanation: Paper is commonly used as a dielectric material in capacitors due to its insulating 

properties and ability to hold a charge. 

 

Calculation: 

Two resistors, R1 = 10 Ω and R2 = 15 Ω, are connected in parallel. What is the total resistance of the 

combination? 

 

Answer: 

The total resistance (RT) of resistors connected in parallel can be calculated using the formula 1/RT = 

1/R1 + 1/R2 + ..., where R1, R2, ... are the individual resistances. Substituting the given values, we can 

calculate the total resistance as follows: 



 

1/RT = 1/10 Ω + 1/15 Ω 

1/RT = (3/30 + 2/30) Ω 

1/RT = 5/30 Ω 

RT = 30/5 Ω 

RT = 6 Ω 

 

Multiple Choice: 

What is the direction of the magnetic field inside a solenoid? 

a) Along the axis of the solenoid, from the south pole to the north pole. 

b) Along the axis of the solenoid, from the north pole to the south pole. 

c) Perpendicular to the axis of the solenoid, from the south pole to the north pole. 

d) Perpendicular to the axis of the solenoid, from the north pole to the south pole. 

 

Answer: c) Perpendicular to the axis of the solenoid, from the south pole to the north pole. 

 

Explanation: The magnetic field inside a solenoid is perpendicular to the axis of the solenoid and 

directed from the south pole to the north pole. 

 

Calculation: 

An alternating current (AC) source with a peak voltage of 20 V is connected to a resistor with a 

resistance of 5 Ω. What is the peak current flowing through the resistor? 

 

Answer: 

The peak current (Ipeak) can be calculated using Ohm's law in the case of an AC circuit. Since the peak 

voltage (Vpeak) and resistance (R) are given, we can use the formula Ipeak = Vpeak / R to find the peak 

current: 

 

Ipeak = 20 V / 5 Ω 

Ipeak = 4 A 



 

Multiple Choice: 

Which of the following statements about electromagnetic waves is true? 

a) Electromagnetic waves require a medium to propagate. 

b) Electromagnetic waves can only travel through solids. 

c) Electromagnetic waves consist of electric and magnetic fields oscillating perpendicular to each other. 

d) Electromagnetic waves travel slower than sound waves. 

 

Answer: c) Electromagnetic waves consist of electric and magnetic fields oscillating perpendicular to 

each other. 

 

Explanation: Electromagnetic waves consist of an electric field and a magnetic field oscillating 

perpendicular to each other and perpendicular to the direction of wave propagation. 

 

Calculation: 

A magnetic field of 0.4 T is applied perpendicular to a wire of length 0.6 m. If the wire moves at a 

velocity of 2 m/s perpendicular to the magnetic field, what is the induced emf in the wire? 

 

Answer: 

The induced emf (ε) in a wire moving through a magnetic field is given by the formula ε = B * l * v, where 

B is the magnetic field strength, l is the length of the wire, and v is the velocity of the wire perpendicular 

to the magnetic field. Substituting the given values, we can calculate the induced emf as follows: 

 

ε = 0.4 T * 0.6 m * 2 m/s 

ε = 0.48 V 

 

Multiple Choice: 

Which of the following statements is true about Faraday's law of electromagnetic induction? 

a) It states that the induced emf is proportional to the rate of change of magnetic field strength. 

b) It states that the induced emf is inversely proportional to the rate of change of magnetic field 

strength. 



c) It states that the induced emf is proportional to the rate of change of magnetic flux. 

d) It states that the induced emf is inversely proportional to the rate of change of magnetic flux. 

 

Answer: c) It states that the induced emf is proportional to the rate of change of magnetic flux. 

 

Explanation: Faraday's law of electromagnetic induction states that the induced electromotive force 

(emf) in a circuit is directly proportional to the rate of change of magnetic flux through the circuit. 

 


