


Diploma, Bilingual Private Schools,  Physics Second Session – First Semester Academic Year: 2017/2018
D

o
 no

t w
rite in this sp

ace

Do not write in this space

دَة، لا يتم تصحيحها مُسَوَّ



Diploma, Bilingual Private Schools,  Physics Second Session – First Semester Academic Year: 2017/2018

D
o

 no
t w

rite in this sp
ace

1

Do not write in this space

Question 1: Multiple Choice Items� (28 marks)

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

1)	 Which of the following sentences is true about Coulomb's law of charge?

	 The force is very weak between the charges.

	 The force is always attractive between charges.

	 The force is directly proportional to the size of the charges.

	 The force is directly proportional to the square of the separation between the 
charges.

2)	 If two equal charges of (14μC), were separated by a distance of (5cm), what would be 
the force between them?

	 50.0 N			   	 10.0 N

	 7.1 × 102 N			   	 4.3 × 104 N

3)	 Which of the charges shown on the figure opposite needs �  
more work to move from point (P) to plate (b)?

	 + Q

	 – Q

	 + 2Q

	 – 2Q

4)	 Which of the following is equivalent to the unit of energy stored in a capacitor?

	
C
V

			   	 A.V

	
V
m

			   	 C.V
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Question 1 continued

5)	 An electric heater is constructed by applying a potential difference (p.d) to a 
nichrome wire that has a total resistance (R). If the (p.d) was doubled, what will 
happen to its current?

	 Double			   	 Quadruple

	 Reduce by ( 14 )			   	 Reduce by ( 12 )

6)	 What is the potential difference (p.d) between �  
points (P) and (Q) in the circuit opposite?

	 0 V

	 2 V

	 3.99 V

	 7.98V

7)	 A copper wire of a cross-sectional area (3.0 mm2) carrying a current of (5A) contains 
(8.5 × 1028 electrons/m3). What is the magnitude of the drift velocity of the electrons 
in the copper wire?

	 1.90 × 10-23 m/s			   	 1.23 × 10-7 m/s

	 1.23 × 10-4 m/s			   	 2.40 × 104 m/s

8)	 What is the potential difference (p.d) between the ends of a wire of (5Ω) resistance, if 
a charge of (720 C) passes through it in one minute?

	 0.42 V			   	 2.4 V

	 60 V			   	 3600 V

9)	 What is the value of (I) in the circuit opposite?�

	 0.2 A

	 0.7 A

	 1.4 A

	 5.0 A
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Question 1 continued

10)	 The figure below shows a network of resistors, if the overall resistance measured 
between points (X) and (Y) is (22 k Ω), what is the value of (R)?

	 3.67 k Ω�

	 12 k Ω

	 22 k Ω

	 132 k Ω

11)	 In which of the following cases will the force on a current-carrying wire in a uniform 
magnetic field be strongest?

	 The current is parallel to the field lines.

	 The current is perpendicular to the field lines.

	 The current is at an angle of (30°) with respect to the field lines.

	 The current is at an angle of (60°) with respect to the field lines.

12	 An electron is moving with a velocity of (2.0 × 106 m/s) in a uniform�  
magnetic field as shown in the figure opposite. What is the  
magnitude and the direction of the force acting on the electron?

Magnitude of F(N) Direction

4.0 × 105 To the right

4.0 × 105 To the left

6.4 × 10-14 To the right

6.4 × 10-14 To the left
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Question 1 continued

13)	 A square coil of (100) turns is positioned in a uniform �  
magnetic field of (0.5T) as shown in the figure opposite. 
If the coil is pulled with a constant speed so that it is 
totally out of the magnetic field region in (0.1s). What is 
the value of the induced (e.m.f) during the given time.

	 0 V

	 1.8 × 10-2 V

	 1.8 V

	 1.8 × 104 V

14)	 The transformer shown below is assumed to be 100% efficient and the ratio of the 
secondary turns to the primary turns is (1:20).

If a (240 V) a.c. supply is connected to the primary coil and a (6.0 Ω) resistor is 
connected to the secondary coil, what will be the current in the secondary coil?

	 0.10 A			   	 0.14 A

	 2.0 A			   	 40.0 A
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Question 2: EXTENDED QUESTIONS� (42 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)	 Three charges are placed as shown in the figure below.

a.	 Write two factors that affect the force between two charges.� (2 marks)

(i)	

(ii)	

b.	 Draw the direction of (Fnet) at (Q2) on the above figure.� (1 mark)

c.	 Find the magnitude of the net force at (Q2).� (3 marks)
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Question 2 continued

16)	 A proton is accelerated from the rest by a potential difference of (1 × 106 V).

a.	 What is the final speed of the proton?� (3 marks)

b.	 If the potential difference is increased what will happen to the final speed of the 
proton?� (1 mark)

ConstantDecreaseIncrease

� (Shade the correct answer)

17)	 Figure (1) below shows a circuit containing two identical diodes (A) and (B). Figure (2) 
represents the characteristic graph of one of these diodes.

Figure (1) Figure (2)

a.	 Which diode's characteristic graph is represented in figure (2)?� (3 marks)

Diode (B)Diode (A)

	 Explain your answer.

b.	 Find the potential difference across the diode when the current increases rapidly. 
� (1 mark)
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Question 2 continued

18)	 Study the following circuit and answer the questions below.

a.	 Calculate the total charge (Q) in the circuit above.� (3 marks)

b.	 What can we add to the circuit in order to increase the charging time of the 
capacitors?� (1 mark)

c.	 In the circuit above how much energy is stored if the charging (p.d) is reduced

by ( 13 ).� (2 marks)
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Question 2 continued

19)	 Study the circuit below.

a.	 State Kirchhoff's second law.� (2 marks)

b.	 Find the current (I) in the above circuit.� (3 marks)
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Question 2 continued

20)	 A wire of length (40 cm) and a resistance of (R1), if the length of this wire is increased

by (60 cm) and its new resistance is (R2), find the ratio ( R2

R1
 ).� (3 marks)

21)	 A wire in a uniform magnetic field of (12 mT) carries  
a current of (6.2 A) as shown in the figure opposite. If 
the magnitude of magnetic force per length of wire is 
(0.033 N/m), calculate the angle (θ).� (2 marks)
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Question 2 continued

22)	 Two long parallel wires (x) and (y) are carrying currents as shown in the figure below.

a.	 Draw in the figure above the direction of the force effect on each wire. 
� (1 mark)

b.	 Find the force acting per unit length on each wire.� (2 marks)

c.	 If the current in wire (y) was doubled and its direction was reversed, what will 
happen to each of the following?� (2 marks)

(i)	 The magnitude of the force acting per unit length on each wire.

(ii)	 The type of force acting per unit length on each wire.
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Question 2 continued

23)	 In the figure opposite two conducting loops  
are facing each other. An observer sees along 
the axis of the loops.

a.	 State Lenz law of electromagnetic induction.
� (2 marks)

b.	 What is the direction of the induced current in the smaller loop if it is moved with 
a constant speed toward the larger loop which has a clockwise current?� (1 mark)

(Shade the correct answer)Counter clockwise.Clockwise.

24)	 The figure below shows a graph of the magnetic field (B) as a function of time (t) in 

the region of a circular coil of (155 turns) that has a radius of (1.9 cm).
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Question 2 continued

Calculate the (e.m.f) at each of the following time intervals:

a.	 (a – b)� (1 mark)

b.	 (c – d)� (3 marks)

[ End of Examination ]
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