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Question 1: Multiple Choice Items� (14 marks)

There are 14 multiple-choice items worth one mark each. 
Shade in the bubble (   ) next to the best answer for each item.

1)	 Which graph represents how the current varies with the potential difference for a 
diode in a forward bias circuit?

2)	 "The flow of electric charge carriers through a point in (1 s) in which there is a 
constant current of (1 A)" is defined as:

	 Watt			   	 Ohm

	 Volt			   	 Coulomb

3)	 In which of the following circuits the ammeter reads (0.5 A)?
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Question 1 continued

4)	 A current of (1.6 A) flows in a wire. How many electrons will pass a point in (3 s)?

	 1.0 × 1019 electrons		  	 3.0 × 1018 electrons

	 12.0 × 1018 electrons		  	 3.0 × 1019 electrons

5)	 In the opposite circuit if (V1 = 7.5V), �  
what will be the value of the potential  
difference (V)?

	 12.5 V

	 15.5 V

	 17.5 V

	 21.5 V

6)	 A parallel plate capacitor which has distance (x) between 
the plates is connected to a battery with voltage (V). If the 
distance (x) is doubled, what will happen to the capacitance 
of the capacitor?

	 Decrease.

	 Increase.

	 Increase then decrease.

	 Decrease then increase.
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Question 1 continued

7)	 The circuit below is used to charge a capacitor. After the capacitor has been charged, 
switch (1) was closed and switch (2) was opened. What would be the type of charge 

on plate M and the direction of the current in the bulb?

charge on 
plate M

direction of current 
across the bulb

Positive a to b

negative a to b

Positive b to a

negative b to a

8)	 The figure opposite shows a long solenoid 		   
with current (I) passing through it.  
What is the direction of the magnetic  
field lines at point (P) along its axis?

	 To the right.		

	 Upward.

	 To the left.

	 Downward.

9)	 Three wires (P) ,(H) ,(O) are placed in a �  
magnetic field (B) as shown in the figure opposite.  
What is the direction of the resultant force on wire (H)?�

	 To the right.

	 Upward.

	 To the left.

	 Downward.
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Question 1 continued

10)	 Two charged particles (a) and (b) with same masses enter a uniform magnetic field (B) 
with the same speed as shown in the figure below, which of the following is correct 
about charges (qa) and (qb) of the two particles? 

| 
qb
qa

 | qa qb

0.66 positive negative

1.5 negative positive

0.66 negative positive

1.5 positive negative

11)	 What are the Eddy currents?

	 Induced currents due to a high magnetic flux.

	 Induced currents due to a high magnetic flux density.

	 Induced currents in a metal by steady magnetic flux.

	 Induced currents that vary in magnitude and direction.

12)	 The figure below shows two circuits (a) and (b). While switch (S) in circuit (a) is closed 
within (0.6 s), the magnetic field increased in circuit (b) to (0.4 T).
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Question 1 continued

If the coil in circuit (b) has a cross section area of (0.30 m2) and 5 turns, what will be 
the value of the current (I) across the resistance (R) and its direction?

I (A) Direction of (I)

1.2 c  d

2 c  d

1.2 d  c

2 d  c

13)	 Which of the following graphs shows the output �  
voltage (V) versus time (t) a cross the resistor (R)  
shown in the opposite figure?
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Question 1 continued

14)	 A step-down transformer has a turn's ratio of (  1
100 ). A voltage of amplitude (170 V) 

is applied to the primary coil. If the current in the primary coil is (1 mA). What will be 
the current (Is) and the voltage (Vs) in the secondary coil?

Is(mA) Vs(Volt)

100 0.017 × 102

100 0.017 × 106

0.01 0.017 × 102

0.01 0.017 × 106
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Question 2: EXTENDED QUESTIONS� (56 marks)

Write your answer for each of the following questions in the space provided.

Be sure to show all your work, including the correct units where applicable.

15)	 The figure below shows a (20 m) long wire with a radius of (1mm). When a current of 
(4 A) passes through it, the potential difference between its ends equal to (0.8 V).

a.	 State three factors that effect on the resistance of the wire?� (3 marks)

b.	 Calculate the resistivity of the wire.� (3 marks)

16)	 Study the circuit shown below, then answer the following question:

a.	 State Kirchhoff’s second law.� (1 mark)
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Question 2 continued

b.	 Find the values of ( 1) and ( 2)� (5 marks)

17)	 In the figure opposite when switch (S) is open the�  
voltmeter reads (3.08 V) and when the switch is 
closed the voltmeter’s reading drops to (2.97 V) 
and the ammeter reads (1.65 A)

a.	 Define electromotive force.� (2 marks)
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Question 2 continued

b.	 Find the internal resistance of the battery.� (2 marks)

18)	 The diagram opposite shows two resistors�  
connected in an electric circuit.

If R1 = R2 show that: Vout = Vin
2

� (4 marks)
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Question 2 continued

19)	 Figure (a) below shows the graph of the charge (Q) versus the time (t) for the 
equivalent capacitance in the electric circuit shown in figure (b).

a.	 What is meant by capacitance?� (2 marks)

b.	 Find the total capacitance between plates (X) and (Y).� (2 marks)

c.	 Find the potential difference between points (x) and (y)?� (1 mark)

d.	 Find the energy stored in the capacitor (C3).� (2 marks)
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Question 2 continued

20)	 A (30 A) current currying wire is placed in a magnetic� 
field (B) of (0.90 T) as shown in the figure opposite.

a.	 State two factors that affects the magnetic force 
on the current carrying wire.� (2 marks)

b.	 If the exerted force on the wire is (2.8 N), find the angle between the direction of 
the current and the magnetic field (B)?� (2 marks)

c.	 Show by drawing on the figure below, how should the wire be placed in the 
magnetic field in order to experience the minimum force?� (2 marks)
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Question 2 continued

21)	 A charged particle has a mass of (6.0 × 10-26 kg), enters an electric field between two 
parallel plates where the electric field strength is (3000 V/m), then it enters a uniform 
magnetic field of (1.8 T) as shown in the figure below.

a.	 What is the type of the charge of the particle.� (1 mark)

b.	 If the electric force exerted on the particle between the plates is (250 N), find the 
charge of the particle.� (2 marks)

c.	 Calculate the speed of the particle in the magnetic field� (3 marks)

d.	 State the condition needed for a charge particle to move in a circular path in a 
magnetic field.� (1 mark)
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Question 2 continued

22)	 A square loop of wire has (1 turn) and (0.75 m) each side, placed in a uniform 
magnetic field of (0.32 T) with an angle of (30º).

a.	 What is meant by change in a magnetic flux linkage?� (2 marks)

b.	 Calculate the change in the magnetic flux linkage if the angle between the loop 
and the magnetic field is increased by (40º).� (4 marks)

23)	 A circular conducting loop is located inside a 
region of a uniform magnetic field of (1.25 T). 
Calculate the magnetic flux when half of the 
coil is inside the magnetic field.� (2 marks)
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Question 2 continued

24)	 A transformer is connected to (120V) AC line to supply voltage (12V) to an elctronic 
device. The load resistance for the device is (5 Ω ).

a.	 Write three sources of energy loss in a tranformer?� (3 marks)

b.	 Calculate the current in the primary coil.� (3 marks)

c.	 Calculate the power delivered to the device.� (1 mark)

d.	 If you take this electronic device to another country where the electrical output is 
(240V) instead of (120V), what changes you have to do to the transformer in order 
to protect your device from damage?� (1 mark)

[ End of Examination ]
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