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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)	 A piece of pure semiconducting material and another of metal are stated to 
experience a rise in temperature. What will happen to their resistance?

Semiconducting material Metal material

Increase Increase

Decrease Decrease

Decrease Increase

Increase Decrease

2)	 Which of the following is equivalent to the potential difference unit?

	 A/C			   	 J/C

	 F/C.s			   	 C/s

3)	 A headlight of ( 40 W ) is connected with a battery of potential deference ( 12 V ).

What is the value of the resistance of the headlight?

	 2.5 Ω			   	 3.6 Ω

	 4.5 Ω			   	 5.2 Ω

4)	 In the circuit opposite, when another resistance of  (9 Ω) 
is added in series with the (4.5 Ω) resistance, the current 
will changes from (0.5 A) to (0.2 A). 
What is the value of the internal resistance of the battery?

	 1 Ω			   	 1.5 Ω

	 2 Ω			   	 0.8 Ω
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Question 1 continued

5)	 The diagram below shows different resistors connected with different batteries which 
have internal resistances. What is the value and direction of the electric current 
passing through the circuit? 

Value of the| 
current in (A) 

Direction of 
the current

0.5 Counter Clockwise

3.5 Counter Clockwise

0.5 Clockwise

3.5 Clockwise

6)	 Parallel air filled plates capacitor is fully charged using a battery, as shown in 
figure (a), when the battery is removed from the electrical circuit and the distance 
between the plates of the capacitor is increased, as shown in figure (b). 

What will happen to the charge stored on each plate?

	 Increases.			   	 Decreases.

	 Becomes zero.			   	 Does not change.
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Question 1 continued

7)	 Two capacitors ( C1 ) and ( C2 ) are charged by using a battery as shown in the figure 
below. If ( C1 ) is charged by (Q) Colombes and ( C2 ) is charged by (Q/3) Colombes 
what will be the relation between ( C1 ) and ( C2 )?

	 C1 = 3 C2			   	 C1 = C2

	 C2 = 3 C1			   	 C2 = 2 C1

8)	 A wire carrying current ( I ) is placed in a uniform magnetic field ( B ). In which of the 
following situations the magnetic force exerted on the wire is the lowest?
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Question 1 continued

9)	 The opposite diagram shows a solenoid 
coil connected to a battery.

What is the direction of the current in 
the circuit, and what is the polarity of 
terminal ( X ) of the battery?

Polarity of terminal ( X ) Direction of the current

Positive Clockwise

Positive Counter clockwise

Negative Clockwise

Negative Counter clockwise

10)	 Two long parallel wires with same current ( I ) are placed in the air. The force acting 
per unit length on each wire is (F/L) when the distance between them is (d). 
When the distance is reduced by (0.5 m), the force per unit length became 1.5 (F/L). 
What is the value of (d)?

	 0.75 m			   	 1 m

	 1.5 m			   	 2 m

11)	 A long straight wire carries a current ( I ), and a small loop 
of wire rests in the plane of the page as shown in the 
figure opposite. Which of the following will not induce 
a current in the loop?

	 Increasing the current in the straight wire.

	 Moving the loop in the direction parallel to the wire.

	 Moving the loop far away from the wire while rotating it.

	 Rotating the loop so that it becomes perpendicular to the plane of the page.
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Question 1 continued

12) A Student conducts an experiment by oscillating aluminum ring vertically between 
two points (A) and (B). A strong, small magnet bar is fi xed at a point at the midway 
between (A) and (B) as shown in the below fi gure.

Which of the following graphs shows the magnetic fl ux through the ring at each 
position?
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Question 1 continued

13) Which of the following statements describe the ideal transformer correctly?

 The power in both secondary and primary coils have the same value.

 The frequency in both secondary and primary coils have the same value.

 The induced ( e.m.f ) in both secondary and primary coils have the same value.

 The rate of change of magnetic fl ux in both secondary and primary coils have 
the same value.

14) The fi gure below shows a power station used to transmit electrical energy over long 
distances.

Which of these transformers is the best to be used?

Number of turns on 
primary coil

Number of turns on 
secondary coil

2000 200

500 2000

200 2000

2000 500
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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 fi gure below shows an electrical circuit.

a. Calculate the value of the currents ( I1 ) and ( I3 )? (4 marks)

b. Find the potential difference between the points ( B ) and ( C ). (2 marks)
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Question 2 continued

c. Considering the transformation of energy, what is meant by "the potential 
difference across a bulb = 1 V"? (2 marks)

16) The fi gure below shows three equal resistances connected in parallel to ( 5.76 V ) 
battery with internal resistance ( r ) and ammeter ( A ).

a. The terminal potential difference is always less than the electromotive force when 
the power supply delivers a current. State the reason. (1 mark)

b. Calculate the resistance ( R ) of each resistor in the circuit. (4 marks)
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Question 2 continued

17) The diagram below shows a potentiometer wire of length ( 100 cm ) and a resistance 
of ( 10 Ω ), connected in series with a variable resistance ( R ). The emf of cell ( X ) is 
( 24 V ) whith a negligible internal resistance. Cell ( Y ) of emf ( V ) is balanced at
point ( C ) of the potentiometer wire.

a. What is a potentiometer? (1 mark)

b. Calculate the e.m.f of cell ( Y ) which has a negligible internal resistance. (4 marks)
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Question 2 continued

c. What would happen to the balance point ( C ), if the variable resistance ( R ) 
increases? (2 marks)

nothing changeshifts to the leftShifts to the right

Explain your answer.

18) The fi gure below shows three capacitors connected in an electric circuit. The charge 
( Q ) in capacitor ( C1 ) is ( 7.5 μC ).

a. Name two uses of capacitors in an electric circuit. (2 marks)

b. Find the potential difference across the battery. (2 marks) 
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Question 2 continued

c.	 Calculate the quantity of the charge that pass through point ( X ) when all the 
capacitors are fully charged.� (2 marks)

d.	 Find the potential difference across capacitor ( C2 ).� (1 mark)

19)	 An electron was accelerated through a potential difference of (4000 V) to enter a 
region of uniform magnetic field (B) in perpendicular direction. The electron moved in 
a circular path of radius (7 × 10-4 m).

a.	 Explain why there is a low-pressure gas in the Fine-beam tube.� (2 marks)

b.	 Calculate the flux density of the magnetic field.� (3 marks)
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Question 2 continued

20)	 Figure (a) below shows two parallel wires carrying the same current in the same 
direction, and figure (b) shows the relation between the force acting per unit length 
on each wire and the distance between them.

a.	 Draw the direction of the current in each wire on figure (a) shown above.�(2 marks)

b.	 Calculate the current ( I ) flowing in each wire, at d = 25 cm.� (3 marks)

c.	 Calculate the magnetic flux density (B) when the wires were separated by a 
distance of (25 cm).� (3 marks)



Diploma, Bilingual Private Schools,  Physics Second Session – First Semester Academic Year: 2018/2019

D
o

 no
t w

rite in this sp
ace

13

Do not write in this space

Question 2 continued

21)	 A coil wire of area ( 0.4 m2 ) has ( 300 ) turns and a resistance of ( 25 Ω ) is placed in a 
magnetic field that varies with time as shown in figure ( b ) below. The variation of the 
magnetic field of the coil with time is shown in figure ( a ).

a.	 State Faraday's law?� (2 marks)

b.	 Find the magnetic flux through the coil at ( t = 0 s )� (2 marks)

c.	 In the first two seconds, the magnetic field is decreasing as shown in the graph in 
figure (b). Answer the following questions:

(i)	 What is the direction of the induced current (clockwise or counterclockwise) 
during this period?� (1 mark) 
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Question 2 continued

(ii)	 Find the e.m.f?� (2 marks)

(iii)	Find the magnitude of the current?� (1 mark)

22)	 A transformer is connected to ( 120 V ) AC line to supply a voltage of ( 12 V ) to an 
electronic device. The load resistance in the secondary coil is ( 5 Ω ).

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

b.	 Calculate the current in the primary coil.� (2 marks)
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Question 2 continued

c.	 Calculate the power delivered to the device.� (2 marks)

d.	 If you take this electronic device to another country where the electrical out-put is 
( 240 V ) instead of ( 120 V ), what changes you have to make on the transformer to 
protect your device from damage?� (1 mark)

[ End of Examination ]
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