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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 1: Multiple Choice Items (14 marks)

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

1)

2)

3)

4)

The statement "the electric charge flow in one second when the current is one
ampere", is the definition for:

O Ohm. O Volt.
O Watt. O Coulomb.

Kirchhoff's first law follows the conservation of:

O Charge. O Energy.
O Mass. O Momentum.

In the figure below, which of the following equations is correct about the magnitude
of current (L,)?

O L=1,+1,-I I,
O L=L+1,+I -1,
O L=I+1-1,-1
O L=L+,+I -1

Which of the following diodes is reverse biased?

ov o— -ITV

) )
o>
A -SVo "

@) @)

Ve N 10V

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 1 continued

5)

6)

7)

A metallic wire has a length (/), a cross-sectional area (A) and a resistance of (4 Q).
What will be the resistance of another wire made of the same material having a

length = (zl) and a cross-section area (2A) at a constant temperature?
O 1Q O 20
O 40 O 80

The figure below shows an electric circuit. What is the power dissipated in the resistor

(R,)?
12V—— R,=300)
1
R =500
O 0.0225W O 0.150W
O 1.125W O 1.80wW

The graph below shows the p.d (V) against charge stored (Q) for a capacitor.

What is the energy stored in the capacitor when the potential difference across the
capacitor is (20 V)?

V (volts)
304 /
204
10 4+
: | —s
5 10 15 Q(x10°¢C)
O 45x10™* O 225x107%J
O 20x10™% O 1.0x107*

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 1 continued

8)

9)

10)

Which diagram shows the correct pattern of the magnetic field lines in a circular flat

coil?
(@) (@)

I I
(@) ; (@)

I I

A beam of electrons follow a circular path when travelling in a uniform magnetic flux
density of (2.1x 107 T) at a right angle to the magnetic field lines.

If the centripetal force acting on each electron is (4.0 x 107"® N), what is the speed of
the electrons?

O 53x10%m/s O 1.1x10"m/s
O 8.4x10°m/s O 1.2x10°m/s

The figure below shows a current-carrying wire placed in a uniform magnetic field of
flux density (2 x 1072 1.

¢ Im 4

I=3A

———

What is the magnitude and the direction of the magnetic force acting on the wire?
O 3x107° N, Upwards. O 6 x 1072 N, Upwards.
O 3 x 1072 N, Downwards. O 6 x 1072 N, Downwards.

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 1 continued

11) Which of the following figures shows the correct direction of the induced current in a
circular flat coil?

12) The graph opposite shows the variations of the magnetic flux (@) versus time (#) of a
rectangular loop with resistance (R = 5 Q). @ (wh)
A

If the direction of the induced current in the
loop is clockwise during the interval | ‘ | ‘
(t = 0 — 20s), what is the magnitude and raE— fffffffffffffff
direction of the induced current during the ' ‘ | ‘

. 0 ) : i I 1 i’ t (s)
interval (¢t = 30 — 50s)? 10 20 30 40 50
%, 28 S S SO SN S SN,
Direction of the induced
I (A). | : : :
current. 7 T S S G S
O 0.02 Clockwise.
O 0.02 Counterclockwise.
O 0.04 Clockwise.
O 0.04 Counterclockwise.

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 1 continued

13) Which of the following elements will decrease the fluctuations (ripples) in the output
voltage of a four-diode bridge circuit?

O Adiode. O Aresistor.
O A transformer. O A capacitor.

14) In an a.c. circuit, the peak potential difference across a resister is (20 V) and the peak
current is (3 A).

What is the mean power dissipated in the resistor?

O 330w O 42w
O 60w O 85w

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

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) Complete the table below: (6 marks)

Quantity Definition Sl unit

The ratio of the potential difference
across the conductor to the current in it.

Ampere (A)
Potential difference.
16) a. State Ohm's law. (1 mark)
b. The figure below shows an electric circuit.
12V
Calculate the following:
(i) The current through the circuit. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session

Academic Year: 2023/2024

Question 2 continued

(i) The charge passing through the battery in (2 minutes). (2 marks)
17) The figure below shows an electric circuit.
12V
b ll | I 10 a
50
L 3Q
¢ ) |' | of
5Q
1,=0.6A | 10
4 —{—F+——
d | | e
E
Calculate the following:
a. The values of currents (L,) and (L,). (4 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued

b. The value of (E). (2 marks)

18) In the circuit shown below, all the resistors are identical (R).

H

Find the reading of voltmeters (V,) and (V). (Show your work) (4 marks)

1

19) a. Write one use of capacitors in electric circuits. (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued

b. The figure below shows an electric circuit with three identical capacitors, each
with (200 x 107 F), that are fully charged by a (12 V) battery.

R =18 x103Q
———

T¢

CA> G G

During the discharging process calculate:

(i) The time constant (t). (3 marks)

(i) The time when the voltage is equal to (V' = 12¢73 volts) (1 mark)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued

20) a. The figure below shows two conducting plates (A and B) hanging by a plastic rod.

Plastic rod /
A B
The magnetic force between the plates will be: (2 marks)
(O Attraction. (O Repulsion. (Choose the correct answer)

Explain your answer.

b. The figure below shows a wire of length (0.5 m) carrying a current of (3 A) held
at a right angle to the magnetic field. The wire experiences a magnetic force of
magnitude (30 x 1073 N).

X X X X X X

Calculate the magnetic flux density (B). (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued

c. The figure below shows an electron that moves through two different regions (1)
and (2) with a speed of (1.32 x 10% m/s).

Region (1) Region (2)

[
XIX|IX]IX]IX X X X X
XIXIX]IX] X X X X X
XIXIX|IX]IX X X X X
Velectron XIXIX]IX] X X X X X
X |IX|IX]|X X X X
A 4 A 4 A 4 A 4 A 4
XIX|IX]|X] X X X X
X IX|IX]|X] X X X X
E
If the electric field in region (1) is (9.0 x 10* V/m), calculate the radius of the
circular bath at region (2)? (2 marks)
21) a. Write four factors that affect the Hall voltage. (4 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued

b. A Hall probe is placed at a right angle to a uniform magnetic field and a Hall
voltage of V, = 45 X 1073 (V) is measured.

Calculate the value of the Hall voltage if the thickness of the slice is doubled?

(2 marks)
22 a. (i) Write the unit which is equivalent to (T.m2). (1 mark)
(ii) State Faraday's law: (1 mark)

b. The figure below shows two coils (X and Y) each of a single-turn. They are
passing with the same speed (v) through a region of a uniform magnetic field.

coilY 1cm
coilX 2cm g
=
£
S v v
o
Position 1
X X X X X X X X X X
X X X X XX X X X X [{5cm
. X X X X xBx X X X X
Position 2
X X X X X X X X X X
X X X x X x x x x x L5cm
Position 3 O T T S T S S S S 4

(i) When the coils just reach position 2, which of them will have the greater value
of the magnetic flux (¢)? (2 marks)
O CoilX O CoilY (Choose the correct answer)

Explain your answer.

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued

(i) If the magnetic flux density is (B = 0.5 T). Calculate the magnitude of the
magnetic flux through (coil Y) when it just reaches position 3. (3 marks)

23) a. Figure (1) below shows the variations of the input voltage v.) and the output

voltage (Vout) of a circuit where part of it is shown in figure (2).

>.S
0 /‘\ /\I |
Y |
S0 T Vin & | Vou
= R ?
I I I I —
0]
\/ \_/ t
Figure (1) Figure (2)

In figure (2) draw the missing necessary component in the gap, and mark the
positive terminal of (Vl.n) with a (+) in the first half cycle. (2 marks)

b. The figure opposite shows a four-diode (Bridge) circuit which is used for
rectification.

If the supply voltage is represented by the equation: ¢
V =50 sin (mt).

(i) FindV (1 mark)

rm.s

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

Question 2 continued >
S

(ii) What is the type of rectification is obtained using this circuit? (1 mark) zl-

=

o

=

(o

3.

24) a. Write two types of transformers. (2 marks) o
s

0N

o

N
b. A transformer with a turn ratio of (N—s = 10) is powered by a source of
(120 V and 5A). P
(i) Find is the current of the secondary coil (IS)? (2 marks)
(ii) Find the peak value of the primary voltage. (2 marks)

[ End of Examination ]

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2023/2024

FORMULA AND CONSTANTS
Electricity
P=VI V = IR R=%| Q=ne P =1I%R
_ K _ . _ K _ VinRy
=2 I=h+I, |Q=It| P== Vour = pes
2
E=V,+V, I = Anvq :‘% W=1Ve | emf=IR+Ir
Capacitance
E=w=2 E=W=2QV |Cc=C+C | c=2 |t=RC
=w=% =W =-Q =+ | c=2 |1=
—w=1cp2 1
E—W—ZCV E:C_1+C_2 x=xoe_t/T lnx—lnxo—ﬁt
Magnetic fields and electromagnetism
_ mv . E
T_E Fp =qE F = quBsin® U:E
R F = Bllsin6 L w2 % bl
m, B?r? KE 7 MY 7 (ntq)
Electromagnetic induction
® = BAcos0 ® = BAsin@ € = w
t
Alternating current
N, V. Ip 21
SZVO/\/E Ir.m.szlo/\/E N_P:V_P:I_ w:T
s
= Ir.m.szR P =1 msVrms X = XgSinwt
CONSTANTS
e=1.6x10"1°C | m,=9.11x10"3kg | Mp=167x10"kg | g=98m/s’

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 1: Multiple Choice Items (14 marks)

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

1)  What is the unit of potential difference?

O Ampere. O Coulomb.
O Volt. O Joule.

2)  Which of the following quantities is conserved in Kirchhoff's Second Law?

O Charge. O Energy.
O Mass. O Momentum.

3) Five resistors each (10 Q) are connected as shown in the figure below. What is the
equivalent resistance between A and B?

L] )A
O 020
O 500
O 100
O 500 —
| S |

Bo’

4) The four wires below are made of the same material.

Which one has the lowest resistance at room temperature?

Qg .

S 21 > A Mg 21
(A) (B) (C) (D)

O A O B
O cC O D

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 1 continued

5)

6)

What is the magnitude of the current (I) in the diagram shown below?

O 207A O 49A
O 95A O 141A

The figure below shows a cylindrical copper cable that carries a current of (1.20 A).

What is the cross-sectional area (A) of the cable? =1.72 x 1078 Q.m).

(pcopper

V, =1.6x102V —J

O 1.3x107" m? O 3.1x107" m?
O 1.3x107°m? O 3.1x10%m?

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 1 continued

7)

8)

9)

The graph below shows the variation of (InV) versus (t) for a discharging capacitor.

ln(V) 4
2.5 1

>

2.0+

1.5 ;

1.0 2.0

~V

(s)

What is the value of the potential difference across the capacitor when it is fully

charged?
O 20V O 25V
O 6.0V O 12v

What is the shape of the path for a charge entering a uniform magnetic field at a
right angle?

(O Parabolic. O Straight.
O Circular. O Helical.

A wire carrying a current (/) is placed at a right angle to a uniform magnetic field of
flux density (B), experiences a magnetic force (F).

If the magnetic flux density is increased to (4 B) and the current is reduced to
(0.25 I), what will be the magnetic force?

O F/4 O Fr2
O F O 2F

Do not write in this space



Diploma, Bilingual Private Schools, Physics

Semester One - Second Session

Academic Year: 2023/2024

Question 1 continued

10) The figure below shows the behavior of two particles (Q and ¢) with a different

specific charge (m_) and (mi)’ respectively, entering a uniform magnetic field of flux

0

density (B) with the same speed.

0

Two particles (Q and q)

Which of the statements below is correct?

11) The figure opposite shows a rectangular conducting loop of area (A) rotating around

(i) = ) O
() = 2 ) O (G

-3

its long axis in a uniform magnetic field of flux density (B).

Which of the following statements is correct about the
magnitude of the magnetic flux (¢) that passes through

the area?

0000

Always equal to zero.
Always equal to (BA).
lts maximum value is (BA).

lts minimum value is (BA).

Do not write in this space

X X X X X X X X X

X
=)
X

X X X X X X X X X
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X X X X X X X X X X
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Diploma, Bilingual Private Schools, Physics

Semester One - Second Session Academic Year: 2023/2024

Question 1 continued

12) The figure below shows a rectangular loop moving out of a uniform magnetic field

region with a constant velocity (v).

XX X X X X

xBx x x x x loop
X X|X X X X v
X X|X X x X .
X X Loe—se—se—3x¢

X X X X X X

Which of the following is correct about the current induced in the loop:

0000

Magnitude of the Induced current

Direction of the induced current

Constant counter clockwise

Constant clockwise
Varying counter clockwise
Varying clockwise

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 1 continued

13) The figure below shows an electric circuit.

ZS Vout

—O I~
a.c. input

Which of the following figures is correct for the output voltage versus time?

%

~
~Y

14) An ideal transformer has (50 turns) in the primary coil and (2000 turns) in the
secondary coil. The input current of the transformer is (12 A). What is the output

current?
O 02A O 03A
O 33A O 480A

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

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) In the table below, compare the differences between the two types of resistor
connections in an electric circuit: (6 marks)

Type of connection
(Series or Parallel)

Voltage across each resistor
(Different or Same)

Current through each resistor
(Different or Same)

Do not write in this space



Diploma, Bilingual Private Schools, Physics

Semester One - Second Session

Academic Year: 2023/2024

Question 2 continued

16) The figure below shows an electric circuit.

40 02

200

50 2

Calculate the following:

a. The total resistance of the circuit. (3 marks)
b. The current supplied by the source. (2 marks)
17) a. State Kirchhoff's first law. (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 2 continued

b. The figure below shows an electric circuit.

Ry =302 1, j, Ry=300

1,=0.9A
E, =24V — R, =5Q —— E, =12V
o L
d e f
Find the value of currents (L) and (L) passing through the circuit. (4 marks)
c. Calculate the power dissipated in (R,). (2 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 2 continued

18) A student sets up the circuit shown below to obtain the value of the internal
resistance of the battery.

With the switch (S) open, the student noted that the reading on the voltmeter is
(? V). Then, the student closed the switch (S) and noted that the reading on the
voltmeter is now (7.8 V).

Calculate the value of the internal resistance of the battery. (4 marks)

Do not write in this space

10

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 2 continued

19) a. Define Farad. (1 mark)

b. The figure below shows an electric circuit with a fully charged capacitor.

24V

——
1.5 x 10% Q

For the discharging process:

(i) Calculate the current at the first time constant (1 = T). (3 marks)

(i) If you want to increase the time constant of the circuit by adding a resistor to
the circuit, what type of resistor's connection should be used?

(1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 2 continued

20) a. Define the following: (2 marks)
(i) Tesla:

(ii) Magnetic field density:

b. The figure below shows two conducting plates (A) and (B) hanging by a plastic
rod and attached together to a circuit.

Plastic rod

( \ 0
A B
The magnetic force between the plates will be: (2 marks)
(O Attraction. (O Repulsion. (Choose the correct answer)

Explain your answer.

Do not write in this space

12

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 2 continued

c. A wire is placed between the poles of a horseshoe magnet with a magnetic flux
density of (2.3 x 1072 T) and carrying a current of (3.5 A) as shown in the figure
below. ..

35 Horseshoe

(i) The direction of the magnetic force acting on the wire is: (1 mark)
O Upwards. O Downwards. (Choose the correct answer)
(ii) Calculate the value of the magnetic force acting on the wire. (2 marks)

21) a. Write two factors that affect the magnetic force in a current carrying wire.
(2 marks)

Do not write in this space

13



Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2023/2024

Question 2 continued

b. An electron of mass (m,) moves in a circular path in a uniform magnetic field
of magnetic flux density of (2.7 x 10 T). If the distance travelled during one
revolution is (2nr), were (r) is the radius of the circular path.

Find the time taken by the electron to complete one revolution. (3 marks)

22) a. The figure below shows Fleming's right-hand rule.

Label what each finger represents. (2 marks)

Motion

Do not write in this space
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Question 2 continued

b. The figure below shows a rectangular loop of wire that has been bent into a L
shape and placed in a uniform magnetic field of (B = 3.2 x 1072 7).

%yﬁ

vertical plane

36cm

36 cm ,
horizontal plane

(i) If the magnetic flux in the vertical plane is (¢p = 2.11 x 1072 Wb), find the
angle between the magnetic field and the perpendicular to the plane (6)

(3 marks)
(i) Find the magnetic flux through the rectangular 2,
loop if it is bend again as shown in the figure NG B3 S
below. (2 marks) / B
§ //
//
.~.,..(/
/
PN
2

Do not write in this space
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Question 2 continued

23) a. Write two types of a.c. current rectification methods. (2 marks)

b. The figure below shows the voltage (V) versus time for an a.c source.

V (volts) A

VN /N R
) 1 \ 2/ 3 \ 4/ t (second)
N4 N4

(i) Determine the equation of (V) in terms of (t). (2 marks)

(i) If the a.c. source is connected to a (12 Q) resistor, calculate the mean power
dissipated in the resistor. (3 marks)

Do not write in this space
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Question 2 continued

24) The figure below shows the electrical system connection between a power plant and
a factory.

Power plant

\
\f | Y

3 Transfomer A: Transfomer B:
V,=44 x10°V Ne_10 No_ 1
N, 1 N, 40
a. Which transformer (A) or (B) is a step-down transformer? (1 mark)

b. If the voltage generated by the power plant has a value of (V, = 44 x 108 V),
calculate the voltage reaches the factory (V,). (2 marks)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS
Electricity
P=VI V =IR R:%L 0 = ne P = I?R
_ m . _ . K __ VinRq
e I=1+1, Q=1It P=- Vour = 237,
2
E=V,+V, I = Anvg :% W= IVt emf = IR + Ir
Capacitance
—w=< E=W=2QV |c=C+C | c=% |=
E_W_E = —2Q =, +C, = T=RC
—w =1cy2 1011 1
F= A= “ E:c_l—l_c_z x =x,e”t/" lnlenxo—ﬁt
Magnetic fields and electromagnetism
_mv . /2
"= % Fr = qE F = quBsinf sz
— F = Bllsing Loz | vy = —2
. = B2,z = sin = Emv H = (ntq)
Electromagnetic induction
¢ = BAcos6 H ¢ = BAsin® E = —A(N®)
At
Alternating current
N, V. Ip 21
Vr.m.s - VO/\/E“ Ir.m.s - IO/\/E Np - Vp - I W = T
V2
P = IT_mISZR “ P=1I nsVims ‘ P = Tg's X = XxgSinwt
CONSTANTS
e=1.6x101°C | m, =911x1031kg | ™ =167x10"kg | g=98m/s’
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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 ((O)) next to the best answer for each item.

1)

2)

3)

"The energy transferred per unit charge" is called:

O Current. O Coulomb.
O Drift velocity. (O Potential difference.

A copper wire of (4 x 107°m?) cross-sectional area, has a free electron number
density of (6.02 x 102 m3). If the current through the wire is (1A), what is the
average drift speed of the electrons?

O 2.41x 108 m/s O 3.85x 10*m/s
O 2.60 x 10°m/s O 4.15x 10%m/s

Which of the following graphs represents the (I-V) characteristic graph of a
semiconductor diode?

Do not write in this space
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Question 1 continued

4) Thefigures below show four different copper wires (A, B, C and D) at room temperature.

aoeds siy3 ul 931um J0u oq

A B [ & D )
.
z ; N % / 21/
% k! y ke

Which wire has the highest resistance?

O A O
O C O

B
D

5) The figure opposite shows an electric circuit.
If the reading of voltmeter (V2) is (15.0V),
what is the reading of voltmeter (V1 )?

12.0V
15.0V
17.0V
20.0V

0000
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 1 continued

6)

7)

8)

The figure below shows a potential divider circuit.

6V
O O

SQ

— 1

102 Y

=<

As the sliding terminal (C) is moved from point (X) to point (Y),what is the change in
the voltmeter reading?

O ov O 2v

O 4v O sV

The graph opposite shows the charge (Q) Q (nC)
against time (t) for a capacitor discharge. 0.1+

What is the time constant (RC) for the circuit?

5.0s
3.5s
0.30s
0.20s

0.02+

0000

t(s)

The figure opposite shows Fleming's left-hand rule. What does the second finger

indicate? Thumb

O Motion. F flig

O Force.

O Field. Sucond
O Current. finger

Do not write in this space
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Question 1 continued

9) The figure below shows a coil carrying current (I).

__________________ O Axis

What is the direction of the magnetic field lines at point (P) along its axis?

=

O «—

o |

o —

10) A proton and an electron are moving with the same speed in a circular path of radius
(rp) and (re) respectively in a uniform magnetic field perpendicular to their velocity.

Which of the following description is correct?

Direction of their paths Radius of their paths
@) Same r>r
@) Same r<re
O Opposite r>r,
@) Opposite r<r,

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 1 continued

11) The figure below shows three identical bar magnets suspended above three closed
metallic rings (A, B, and C) which move as shown by the arrows.

In which ring will the current be induced?

(O AandBonly. (O BandConly.
O AandConly. O Aonly.

12) Which of the following is equivalent to Weber (Wb)?

O Tm? O T/m?
O vs? O v/s?

Do not write in this space
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Question 1 continued

13) Figure (1) shows an electric circuit and figure (2) shows the graph of input voltage
(V. ) against time (t).

m

Vi 4

NI
|Zl!

@ I

3t \_/
N

Figure (1) Figure (2)

Which of the following graphs represents correctly the voltage across the resistor
versus time?

Vout A Vout A

Vout A Vout n

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 1 continued

14) A bulb rated at (12V, 60W) is connected to an ideal transformer as shown in the figure
below.

Vp=230V
a.cC.

What is the current through the primary coil?

O 0.26A O 0.35A
O 3.75A O 5.00A

Do not write in this space
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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 an electric circuit.

18Q2 120
—
1002 A B
150
| 30V |
2
a. Define electric current. (1 mark)
b. Calculate the total resistance of the circuit. (3 marks)
c. Calculate the total current. (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 2 continued

16) a. In the table below, compare between the effects of increasing temperature on the
resistance of a metal, and a semiconductor. (2 marks)

Resistance of a metal Resistance of a semiconductor

b. When four identical resistors are connected in series with a power supply, the
dissipated power is (25W). If they are connected in parallel with the same power
supply, calculate the dissipated power. (5 marks)

Do not write in this space
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Question 2 continued

17) The figure below shows an electric circuit.

24V
e I} b
I,=3AY 20
T en )
de L c
4 I,

eo—1 1 > f

a. State Kirchhoff's first law.

(1 mark)

b. Calculate the value of currents (1.,) and (13).

2)

(4 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 2 continued

18) a. Write the two types of the diode connection in an electric circuit. (2 marks)

b. The figure below shows a circuit of potentiometer. The length of potentiometer
wire (100cm) and the balance is at point (C).

E.=24V
| 1
L
Ae ¢ B
<----60cm ----»]
E,
l
I
(i) Write one use of a potentiometer. (1 mark)
(ii) Find the reading of the voltmeter. (3 marks)

Do not write in this space
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Question 2 continued

19) The figure below shows an electric circuit with three uncharged capacitors.

S
O
20 puF 20 puF 20 pF

Power +‘ —t - ull

supply — — —_—

(4200V) |- o
a. Define capacitance (C). (1 mark)
b. When switch (S) is closed, calculate the total capacitance. (2 marks)

c. If the three capacitors are reconnected in series, what will happen to the total
stored energy in the combination? (1 mark)

(O Increase. (O Decrease. (O Stay the same.

(Choose the correct answer)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 2 continued

20) a. Define magnetic flux density (B). (1 mark)

b. A proton has a velocity of (1.96 x 10’m/s) and is moving perpendicular to a
uniform magnetic field of magnetic flux density (2.5T).

Calculate the following:

(i) The magnetic force on the proton. (2 marks)

(i) The radius of its circular path. (2 marks)

c. On the figure below draw magnetic field patterns with the correct direction
around the permanent magnet. (3 marks)

Do not write in this space
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Question 2 continued

21) The figure below shows a straight wire placed in a uniform magnetic field of a flux

density (60mT).
wire | & X < X X B i
E_ X X S5.0A X X i
S 0.05m >
a. Calculate the magnitude of the magnetic force acting on the wire? (2 marks)
b. What is the direction of the magnetic force on the wire? (1 mark)

c. If the magnetic field lines become parallel to the wire, calculate the change in the
magnetic force (AF). (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 2 continued

22) Figure (1) below shows a square conducting loop of side (/)entering a uniform magnetic
field of magnetic flux density (B) with a constant velocity (v). Figure (2) below shows
the graph of the magnetic flux (®) through the loop versus distance (X).

P (x10"Wb)
X X X _’X A
v T A S
—> X X X X ! ! ! !
] i o T
X IX X1 X i | i i
: - N —— :
be_-——d T g s | ARERSLT 1
¢ / »X X X X i : ' '
X X X X A
- » X - - - “—» X(m)
0 0 0.2 04 0.6
Figure (1) Figure (2)
Calculate the area of the loop. (2 marks)

Do not write in this space
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Question 2 continued

23) a. State Faraday's Law. (2 marks)

b. A single-turn circular loop is placed in a uniform magnetic field perpendicular to
its plane. The magnetic flux density through the loop varies with time as shown in
the figure below.

B(MA
T
P [

H : H H : » t (Xx1073s)

0 S 10 1S 20 25 30

If the highest induced e.m.f. in the loop is (0.03V), calculate the area of the loop.
(4 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 2 continued

24) Figure (1) shows an electric circuit with a bridge rectifier. Figure (2) shows the
variation of the input voltage with time.

l Yo NS
py R[ Vout \ | /\~t

)

ini)lit 5
T \

Figure(1) Figure(2)

=

a. What is the function of the bridge rectifier? (1 mark)

through the resistor (R).
(3 marks)

b. On the axis below, draw the output voltage (Vout)

Vout
A

Do not write in this space

17



Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2022/2023

Question 2 continued

c. When a capacitor is connected in parallel with the resistor in the previous circuit,
the output potential difference (Vout) across the resistor varies with the time as
shown in the figure below.

V. A

out

TN

g

/AN

/
<

> t

S

= =

[y

(o, O U [R—
N

-

w

Aﬁ

(i) What is the name of this process? (1 mark)

(ii) Write the time interval during which the capacitor is discharge only? (1 mark)

From to

(iii) If the resistance of the resistor is increased, what will happen to the ripple in
the above graph? (1 mark)

O Will become smaller. O Will become larger.

(Choose the correct answer)

[ End of Examination ]
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FORMULA AND CONSTANTS
Electricity
L
CONSTANTS Il P=VI Il V =IR || R = p; Il Q = ne
P=AR W
R
e=1.6x10"19C w VinR
P=- A R1+R12 e=V,+V, |I=A4nvq
emf=IR+Ir | W=IVt (E_X — L_X)()r(E_B _ L_B)
Ey Ly Eqp Lgp
Capacitance
a _ _
E=w=% E:W:%QV C=C,+ Gy Il c="
2C 14
E=W 1 1 1
=4 = = —(t/RC) =
=%CV2 . cl+cz X =Xx,e T=RC
Magnetic fields and electromagnetism
mv E
CONSTANTS = B Fr = qE F = quBsin® ‘ ASt=
e=1.6x10"1C
_ e 2V Bl
me=9.11x10"%kg | — = F = Bllsin8 Vg =—
me  B?r? " ntq
mp=1.67 x 10" % kg
Electromagnetic induction
® = BAcosf ® = BAsinf = $
Alternating current
N Vs I
2 — SsS_S_k
| roee | pov | mened
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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 ((O)) next to the best answer for each item.

1)  What is the unit of electric charge called?

O Ampere. O Coulomb.
O Joule. O Volt.

2)  Which of the following quantities are conserved in Kirchhoff's laws?

Kirchhoff’s first law Kirchhoff's second law
O Charge Current
O Charge Energy
(@) Energy Current
O Energy Energy

3) A power source supplies energy of (4.8 J) to electrons through a resistor in a circuit. If
the potential difference across the resistor is (2.0 V), how many electrons flow through
this resistor?

O 1.5 x 10" electrons O 3.0 x 10" electrons
O 2.4 x 10" electrons O 6.0 x 10" electrons

Do not write in this space
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Question 1 continued

4) The figure opposite shows the graph of VA
potential difference versus current for a wire at 120 F-mmmo
constant temperature.

What is the resistance of the wire?

O 0250
O 10 2.0 1_.
O 40 0 > 1(A)
O 100

5) The table below shows the properties of two wires (K and M).

Resistivity (p) | Length (/) | Cross-sectional area (A)

Wire (K) p / A
Wire (M) o ! 2A
. . . . R
What is the ratio of their resistance (—K)’?
Ry,
ol ol
4 2
o 2 O 4
1 1
6) The figure opposite shows an electric circuit. When f'V\
the switch (S) is opened, the voltmeter reads (1.45 V) L/
and when it is closed, the reading is (1.26 V).
What is the internal resistance of the battery (r)? r
O 0.660
O 1510 S
O 1.300 R=10Q
O 1900

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2022/2023

Question 1 continued

7)

8)

The figure below shows the graph of charge (Q) versus potential difference (V) for
four capacitors (W, X, Y and Z).

-_--.I_---L---.{--__L-__.I
1
1
1

If each capacitor is discharged through the same resistor (R), which capacitor will
have the highest time constant (RC)?

O w O X
O v O z

Which of the following figures shows the magnetic field patterns around a permanent
magnet?

okﬁé// o\kmé
o\\kmﬁ// Dkﬁ//

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2022/2023

Question 1 continued

9)

10)

11)

12)

A positive charge enters a region of a uniform
magnetic field as shown in the figure opposite.

What is the direction of the magnetic field?

+
g >
O Upward.
O Out of the page.
O Downward. region of uniform

magnetic field

O Into the page.

Two protons, (X and Y), travel with different velocities at right angle to a uniform
magnetic field and experience a magnetic force (Fy and F) respectively.

F
If the ratio the of the radius of their paths (r—X) is (l) what is the ratio of (F—X)'?
'yl Y2 Y
o1l ol
4 2
o 2 o 4
1 1
Thumb

The figure opposite shows Fleming's right-hand rule.

What does the first finger indicate? First finger

Direction of motion.

Induced current.
Second

Magnetic field. finger

0000

Magnetic force.

A circular conducting loop with a radius of (2.50 x 1072 m) is placed in a uniform
magnetic flux density of (0.625 T). If the magnetic flux through the coil is

(1.00 x 107* Wb), what is the angle (0) between the magnetic field lines and the
normal to the loop?

O 89° O 85°
O 78° O 75°

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2022/2023

Question 1 continued

13) The figure below shows an ideal transformer connected to a device.

Np=27 Ns =?
Vp=120V
o
a.c. Device
4000V
o_ p B
How many turns are on the secondary coil (NS)?
O 54 turns O 148 turns
O 900 turns O 18000 turns

14) A power company transfers an electric power over a distance of (100 km) through a
wire that has a resistance of (0.25) Ohms per kilometer. If the current through the wire
is (60 A), what is the power loss in the wire?

O 144w O 20736 W
O 36500 W O 90000 W

Do not write in this space
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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) a. Write the three factors that affect the resistance of metallic wire. (3 marks)

b. Name the two types of diode connection in electric circuits. (2 marks)

c. The figure opposite shows an electric circuit. @
(i) Calculate the total resistance | | |

l
of the circuit. (3 marks) | I_|' :
R,=3Q
1
R,=4Q S
1
S R,=6Q
(i) Find the readings of the voltmeters (V1) and (V2). (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2022/2023

Question 2 continued

16) The figure below shows an electric circuit.

e.

Calculate the value of currents (I1) and (12) passing through the circuit. (4 marks)

17) a. What is the effect of increasing the temperature on the resistance of metals and
semiconductors? (2 marks)

Do not write in this space
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Question 2 continued E,

b. The figure opposite shows a circuit
of a potentiometer. The length of the
potentiometer wire (100 cm) and the C

aoeds siy3 ul 931um J0u oq

balance is at point (C). AL B
Find the reading of the voltmeter. (2 marks)
18) The figure below shows two circuits with identical resistors and the same e.m.f.
e.m.f e.m.f
|| ||
| |
— 1 —] — —
R R R
Circuit (1) Circuit (2)
If the dissipated power across the resistor in circuit (1) is (P,), what is the total
dissipated power in circuit (2) (P,) in terms of (P,)? (5 marks)

Do not write in this space
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Question 2 continued

19) The figure below shows an electric circuit.

30pF

20pF

10pF

+0 o

Power
supply
(150V)

a. Write one use of capacitors in electric circuits. (1 mark)

b. Calculate the total stored energy in the above combination of capacitors.
(2 marks)

c. If one capacitor is removed, what will happen to the total stored energy in the
above combination? (1 mark)

O Increase. (O Decrease. (O Stay the same.

(Choose the correct answer)

Do not write in this space
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Question 2 continued

20) a. Write four factors that affect the magnitude of the magnetic force on a long
straight current-carrying wire. (4 marks)

b. A wire carries a current of (3.0 A) and is placed inside a magnetic field of
magnetic flux density of (0.50 T) as shown in the figure below.

le

N

N

A 3

(i) If the length of the wire inside the field is (4 cm), calculate the magnetic force
acting on the wire. (2 marks)

(ii) What is the direction of the magnetic force on the wire? (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2022/2023

Question 2 continued

(i) If the wire is parallel to the magnetic field lines, calculate the change in the
magnetic force (AF) that acts on the wire. (2 marks)

21) An electron enters a region of a uniform magnetic field of a magnetic flux density
(2 x 1073 T) and follows a circular path as shown in the figure below.

X X X X X - X - X X X X53X
X X X, X X X X X\\X X X
Y4 N\

X x,/x x x X X X NNXooX
/4 \

X ¥ X X X X X X X X X
I 1
X ‘ X X X X X X X X _X

1 1
electron €— 0.10m —>
a. Calculate the velocity of the electron in the magnetic field. (2 marks)

b. When an electric field of strength (702.5 x 10> Vm™) is applied perpendicular to
the magnetic field, prove by calculation that the electron will move in a straight
line (without deflection). (2 marks)

Do not write in this space
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Question 2 continued

22

a.

b. The figure opposite shows two identical bar
magnets (A and B) dropped from the same S
height through two conducting rings.
Which magnet will pass through the ring
faster? (2 marks) N

C.

Define magnetic flux.

(1 mark)

O A O B

(Choose the correct answer)

Explain your answer.

State Lenz's law.

(1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - Second Session Academic Year: 2022/2023

Question 2 continued

23) A rectangular single-turn loop moves at constant velocity perpendicular to a uniform
magnetic field . The figure below shows a graph of the variation of the magnetic flux
through the coil from the time it enters the field until it leaves the field completely.

¢ (Wb)
A

41 .

o PSS (P

0 5 0
a. At which time interval the induced (e.m.f.) is zero? (2 marks)
Fromt=___ (s) to t=__ (s)

b. If the area of the loop is (2 x 1072 m?), calculate the magnitude of the magnetic
flux density (B). (2 marks)

24) a. Name the two types of transformers. (2 marks)

b. An electric power is delivered from the power station to the house through cables
of resistance (100 Q). If the current through the cable is (40 A), calculate the
power dissipated in the cables. (2 marks)

Do not write in this space
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Question 2 continued

c. Figure (1) shows a full-wave bridge rectifier. Figure (2) shows the variation of the

output voltage (V_ ) with time (t) across the resistor (R).

out

l A B VOllt A
Q

(I VAN
T" G F C— [ | |
1

)

)

A & "
Figure(1) Figure(2)
(i) When terminal (P) of the power supply is positive, which diodes are
connecting the current? (1 mark)

(i) Write the time interval during which the capacitor is charged only. (1 mark)

(iii) If another capacitance of the capacitor is doubled, what will happen to the
ripple in the above graph? (1 mark)

O Will become smaller. O Will become larger.

(Choose the correct answer)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS

Electricity

_  Meemdy
2 ) R

e=1.6x10"1C _ VinRq I —
Vour =g, | €=Vt V2 Anvq

E Ik E Ik
emf = IR + Ir \ W =1Vt \ =X — X (EB LB

Capacntance

2
E W—

Magnetic fields and electromagnetism

[ mv T [ E

e=1.6x10"1C

aoeds siy} ul 9314m jou oQ

m, =9.11 x 107 31kg — F = Bllsinf VH -

mp =1.67 x 10~%"kg

Electromagnetic induction

Alternating current

) _
‘ | p=rr | pew | geg-t

Ns Vs Ip ‘

Do not write in this space
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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 ((O)) next to the best answer for each item.

1) The rate of flow of an electric charge past a point is called:

O Coulomb. O Current.
O Mean drift velocity. O Number density.

2) The figure below shows two circuits (1) and (2), with two identical resistors.

5V A%
| |
1Q
1Q 1Q 10
-

Circuit (1) Circuit (2)

Which row in the table below describes the circuit that has the higher ammeter
reading and the circuit with lower combined resistance?

Circuit with higher Circuit with lower
ammeter reading combined resistance
O 1 1
O 1 2
O 2 1
O 2 2

3) How many electrons pass in (2s) across a conductor carrying a current of (1A)?

O 6.25x 10" O 1.25x 10"
O 6.25x 108 O 1.25x10'®

Do not write in this space
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Question 1 continued

4) The figure below shows a circuit with three diodes (1, 2 and 3).Which diodes will allow
the current to pass through?

1) (2)
—— I —
(3)
L
I
| I
O 1only O 2only
O 1&3only O 2&3only

5)  Which of the following graphs represents the I-V characteristics curve of a diode?

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2021/2022

Question 1 continued

6)

7)

8)

9)

The figure below shows (I-V) graphs for the same metal at different temperatures
(A, B, C and D). Which temperature is the highest?

0000

A
B
C
D

(10) identical capacitors of capacitance (10 uF) each, are connected together in
parallel then in series. What is the ratio that can be obtained between their total

capacitance (Cpamllel : Csm.es )?
O (1:10) O (10:1)
A (1:100) A (100:1)

All of the following statements are true about the magnetic field lines of a permanent
magnet except:

They never touch or cross each other.
They come out of north pole and end go into south pole.

They are closest where the magnetic field is strongest.

0000

The direction of the lines inside the magnet is from the north pole to the south
pole.

When a charged particle (q) moves with a velocity (v) at right angle to a magnetic field
(B), it is affected by a magnetic force (F). At what angle will the magnetic force
become (g)'?

O 30° O 45°
O 90° O 180°

Do not write in this space
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Question 1 continued

10) The figures below show two parallel current-carrying wires. Which figure correctly
shows the direction of the magnetic force (F) between the wires?

F F F F
e S > B S ——
Y Current
(?urrt?nt direction
direction T T
F
+
F F
- B F
O O <
Current ¥ Current
direction T T direction

11) Anelectron and a proton enter the same magnetic field (B) with the same kinetic energy.

r
What is the ratio of the radii of their circular paths (r—p)?

m m
o -+ O —
m, m,
m, m,
O Vi, O Vm,

Do not write in this space
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Question 1 continued

12) The figure below shows a square conducting loop of area ( 0.1m? ) is placed in a
uniform magnetic field with a flux density of (0.8 x 107 7). What is the magnetic flux

($)?

0000

0.8 x 10* Wb
4.0 x 10* Wb
1.6 x 104 Wb
3.2 x 10 Wb

X

X X x x

X

X X X
B

X X

X X

X X X

13) The figure below shows a circular loop that moves at a constant velocity through a
uniform magnetic field. At which position the direction of induced current is clockwise?

1

0000

2
3
4

o

S

14) Which of the following transformers is worked as step-down transformer?

iron core

/ iron core

C) ac ©

input

11

0

output

/iron core

input

i

0
[ —
L=
=  output (@8] de.©
[ — . P
= ° input -
/ iron core

c —
q 0 C) d.c. —F
9] output input —+
9 o =P

o

0
- output

o

—o

Do not write in this space
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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 an electric circuit.

aoeds siy3 ul 931um J0u oq

Switch R
S~
™
I 20 | 30Q
| E=120V |
O,
a. State Ohm's law? (1 mark)

b. When the switch is closed, the reading of the voltmeter is (60V). Calculate the
resistance (R). (4 marks)

Do not write in this space
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Question 2 continued

16) The figure below shows an electric circuit.

. 200 b 150 .
—{ 1 I
12
14V —/— ZOQI:] — E

f 1,=0.25A e 1,=0.2A d
a. State Kirchhoff's first law. (1 mark)
b. Find the value of (L,). (3 marks)
c. Calculate the value of the electromotive force (E). (3 marks)

Do not write in this space
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Question 2 continued

17) a. Write three factors that affect the resistance of a wire. (3 marks)

b. A uniform copper wire of (1 m) length, with a cross-sectional area (5 x 107 m?)
and an electron number density of (8 x 102 m3), carries a current of (1A).

(i) Calculate the mean drift velocity of the electrons. (2 marks)

(ii) How much time is needed for an electron to move from one end of the wire
to the other? (2 marks)

Do not write in this space
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Question 2 continued

18) Figures (1) and (2) below show the circuits of the same potentiometer for comparison
between two e.m.f.s (E, and E,). The balance points in each circuit are at (C) and (D).

E, E,

¥ [

2 I

C D
Al«<—58.3cm —> B A <31.5cm->| B

E,=10V E,
i

Figure(1) Figure(2)

a. What is a potentiometer? (1 mark)

b. If the length of the resistance wire (AB) of a potentiometer is (100 cm), find (E,).
(3 marks)

Do not write in this space
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Question 2 continued

19) The figure below shows a capacitor of (6 x 107 C) charge.

50 >i 1|0‘6/,LF
||
\%
1
d
a. Define the capacitance. (1 mark)
b. Calculate the energy stored in the capacitor. (3 marks)

c. If another capacitor is connected in series with the above capacitor, what will
happen to the total energy stored in the capacitors? (Choose the correct answer)
(1 mark)

O Increase (O Decrease (O Stay the same

Do not write in this space
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Question 2 continued

20) The figure below shows a beam of electrons that enter a region of magnetic field of
flux density (4.5 x 10 T). The electrons travel in a circular path of radius (0.02 m)
inside the magnetic field (B).

< X X
X< X X X
X< X XX
X< X X X

>
Electrons
beam
a. Write two ways of producing magnetic fields. (2 marks)

b. What is the direction of the magnetic force that acts on the electron as it enters
the field? (1 mark)

c. Calculate the magnitude of the electron's velocity in the field. (3 marks)

Do not write in this space
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Question 2 continued

d. A uniform electric field of strength (E) is applied in the region of the magnetic
field as shown in the figure below.

>

Electrons
beam

X XX X
X XX X
X XX X
X XX X®w

Calculate the value of (E) that makes the electrons beam move in a straight line.
(2 marks)

21) a. Write three factors that affect the magnitude of the magnetic force acting on a
current carrying wire. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2021/2022

Question 2 continued

b. The figure below shows a fixed horizontal wire passing centrally between the
poles of a permanent horseshoe magnet of (0.3 T) magnetic flux density. The
magnet is placed on a top-plan balance which records a mass of (2.5 g). When the
switch (S) is open.

(i) When the switch (S) is closed a current of (2.2 A) flows in the wire and the
balance records a mass of (10 g). Calculate the length of the wire in the
magnetic field. (3 marks)

(i) If the current is reduced, what will happen to the reading of the
balance? (Choose the correct answer) (1 mark)

(O Increase (O Decrease (O Stay the same

Do not write in this space
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Question 2 continued

22) a. The figure below shows Fleming's right-hand rule. Label what each finger
represents. (3 marks)

b. A uniform magnetic field of flux density (B) is applied perpendicularly to the
plane of a circular conducting loop of (2 turns) with a resistance of (0.4 Q). If the
magnitude of the magnetic flux is increased at a rate of (31 x 10" Wb/s), calculate
the induced current in the loop. (4 marks)

23) The figure below shows a graph of magnetic flux density (B) against time (t) for a
conducting loop placed perpendicularly in the magnetic field. The loop has an area of
(0.0011 m?) and (155) turns.

B(T)

0.02 2

0.01 |- —————————L———————————————L———————7»———
—4

1 | | ] 1
5 A T35 tx107s)

|
_T__a =
|
|
B e
|
|
|

oy
ST

-

-0.01

Do not write in this space
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Question 2 continued

a. State Faraday's law of electromagnetic induction. (1 mark)

b. Calculate the induced e.m.f. at the time interval (de). (2 marks)

24) A power station produces a current of (833.3 A) and transmits it to a city through an
electric transmission line. The line has a resistance of (0.2 Q).

a. The alternating current is used for electricity supply. Explain why. (1 mark)

b. Calculate the power dissipated through the transmission line. (2 marks)

[ End of Examination ]
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FORMULA AND CONSTANTS |
Units ‘l FORMULA I‘ CONSTANTS ‘
V =1IR Q = Ne Q=1It
I:Anve E:V1+V2 1211+12
emf =FE 1 1 1
—3 —+ _ - P
—R+1r | BT RR R, R
- Z w
Electricity P=IV=RI?=—=— vV
‘ Q
l R,
— p— A :
k=ry = (R1 n Rz) z
e=1.6x10"1C
Ex AC
E, AD I,
m, =1.67x10"%"kg
1 1 1 Q
C=C+0C, oo + . C = 7
: m, = 9.11x1031kg
Capacitance
;107
W:—QV:ECV E? gzlomS—Z
_ F = Bllsin6 F = QuBsinf
Magnetic fields
and
clectromagnetism _E Lo e 2V
V=B Be m  r2B2
Electromagnetic | ® = BAcos6é o F = N(AD)
induction = BAsin6 At
Al '
fernating Ns L _Ip P =1V = RI?
current Np Vp I
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Diploma, Bilingual Private Schools, Physics Second Session — Semester One Academic Year: 2021/2022

Question 1: Multiple Choice Items (14 marks)

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

1)  Which of the following graphs represents the I-V characteristics curve for a filament

lamp?
I 1
)
>V O >V
I I
A
O
) v v

2) The figure below shows (I-V) graph for four different metals (A, B, C and D) at the
same temperature. If all have the same length (/) and cross-sectional area (A), which
wire will have the largest resistivity (p)?

O A O B
O C O D

Do not write in this space



Diploma, Bilingual Private Schools, Physics Second Session — Semester One Academic Year: 2021/2022

Question 1 continued

3)

4)

S)

6)

When (n) identical resistors are connected in series their equivalent resistance is (16)
times their equivalent resistance when they are connected in parallel. What is the
number of the resistors (n)?

O 2 O 4
O s O 16

The figure below shows part of an electrical circuit. What is the magnitude of the
current (1)?

O 10A sk p/
O 13A >
O 17A /ZA/
1.3A
O 37A I

Which of the following statements define the e.m.f of a battery?

The chemical energy stored in the battery.
The amount of charge the battery can pump.

The maximum current that the battery can supply.

0000

The energy transfers (work done) per unit charge.

A (60 W) lamp is working on a (220 V) power supply. What is the current supply to the

lamp?
O 027A O 367A
O 054A O 733A

Do not write in this space
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Question 1 continued

7)

8)

9)

The figure opposite shows the (V-Q) graph of four

capacitors (A, B, C and D). Which capacitor has

the highest capacitance?

O A

O B

O cC

O D

The figure below shows Fleming's left-hand rule. Thumb

What does the first finger indicate? First finger
O Current

D Field Second
(O Motion finger
O Force

A current-carrying wire is placed in a uniform magnetic field (B). In which of the
following figures the magnetic force exerted on the wire is the lowest?

B B
(:) A A A A A A (:) A A A A A A A A
|
P> '
//
_/
- -
B B
(:) A A A A A A A A (:) A A A A
1
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Question 1 continued

10) The figure opposite shows the pattern of the

11)

12)

magnetic field due to a current - carrying

solenoid. Which row in the table below

correctly describes the direction of the

magnetic field at points (A) and (B)?

at point (A) at point (B)
O - -—
O — —
O - —
@) — -—

I\L

I

The figure below shows two straight wires suspended by free moving strings. If the

two wires carry the same current, what will happen to the wires?

0000

They will remain in their places.

-

R

They will move towards each other.
They will move away from each other.

They will swing together in the same direction.

A coil of area (0.01 m?) and (500) turns is placed perpendicular to a magnetic field of
flux density (2 T). What is the flux linkage?

O 0.02Wb
O 5.00 Wb

O 2.50 Wb
O 10.00 Wb

Do not write in this space
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Question 1 continued

13) The figure below shows four identical rectangular loops moving in the region of a
uniform magnetic field with constant velocity. In which loop is the direction of

14)

induced current moving clockwise?

1

0000

2
3
4

1 -
ii. [ ] [ ) [ ] 3) [ ) ® [ ] i
i. [ ] [ ] [ ] .i}. [ ] [ ] i

i — !

2 !. [ ] [ ) [ ] .4 [ ) [ ] [ ] :
17)-50_’. [ ) [ ] [ ] [ ) [ ] [ ] i

Which of the following transformers is the best to be used at an electric power

station?
/iron core
3 e}
: = ) E output
2 P —
input —1 " —
C o}
/iron core
O T o
a.c. f—b
: —Pp 94— output
input —F 4 P
5 —p —0

/ iron core

3— 0
O de. % =
. B  — output
input +—1 =
] 0
/iron core
O ..~ = o
d.c — —  output
input —p 1—b utpu
—F q —0
o 1
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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) a. Write four factors affecting the resistance of the conducting wire. (4 marks)

b. A copper wire has a cross-sectional area of (2 x 107® m?) and a charge number
density of (8.5 x 102 m™). If (0.1 C) pass through the wire in (0.01 s), calculate the
mean drift velocity of the electrons. (4 marks)

Do not write in this space
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Question 2 continued

16) The figure below shows an electric circuit with an ammeter reading (3.33 A).

When resistor (R) is replaced by (2 R) the ammeter reading is (1.82 A), find the following:

a. Value of (1). (3 marks)

b. Value of (R). (2 marks)

Do not write in this space
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Question 2 continued

17) The figure below shows an electric circuit.

aoeds siy3 ul 931um J0u oq

Lo |
I E=6V !
I r =1Q
f = : I : c

| E/~4V |
Y I3 A i

I

(Y R= d

Calculate the currents (1) and (L,). (5 marks)

Do not write in this space
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Question 2 continued

18) a. The figure below shows two ways of connecting diodes in the electric circuits.
Write the way of connection under each circuit: (2 marks)

> 4

(i) (i)

b. The figure below shows a potentiometer circuit. The length of the resistance wire
(AB) is (100 cm).

Calculate the (EO). (3 marks)

Do not write in this space
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Question 2 continued

19) Three identical capacitors of capacitance (C) are connected as shown in the figure

below.

C C
| | | |
| | | |

C
|
|
|
1
12V
a. Write one use of capacitors in electric circuits. (1 mark)

b. If the total capacitance of the above combination is (9 uF’), calculate (C).
(3 marks)

c. If the power source is replaced by another one of potential difference (6 V), what
will happen to the total capacitance of the above combination? (1 mark)

O Increase (O Decrease (O Stay the same

Choose the correct answer

Do not write in this space
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Question 2 continued

20) a. An electron of mass (me) moves in a circular path of radius (r) in a uniform
magnetic field (B). Show that the time taken (t) by the electron to make one
complete revolution is given by: (3 marks)

2rm
c

eB

[ =

b. The figure below shows a rectangular loop of wire in a magnetic field.

X

X X X X X X X

a=<—30.0cm—>b

XX X X X X|X X

| 1=1.0A

XX X X X XX X

XX X X X XIXx X
d c

X X X X X X X X

The magnetic force on the side (ab) is (0.75N) and on the side (bc) is (0.5 N).

(i) Define the magnetic flux density (B). (1 mark)

(i) Calculate the magnetic flux density (B). (2 marks)

Do not write in this space
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Question 2 continued

(iii) What is the length of the side (bc)? (1 mark)

aoeds siy3 ul 931um J0u oq

21) a. Write four factors that affect the magnitude of the magnetic force acting on a
charge moving in a magnetic field. (4 marks)

b. A proton moves through two different regions (1) and (2) with a velocity of
(1.52 x 10> m/s) as shown in the figure below.

Region 1 Region 2
© © =} (<] o o o o o e o ©
© ° ol o © o o ° <) ° o
B
o ° ° L) e © o ° e o °
proton

o er eI v SY e e, e o o

(i) If the magnetic flux density in this region is (1.2 T). Calculate the magnitude of
the electric field strength (E) in region (1). (2 marks)

Do not write in this space
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Question 2 continued

(ii) In region (2), calculate the radius of the circular path of the proton.
(2 marks)

22) a. Write four factors that affect the magnitude of the induced e.m.f in the coil of wire
(4 marks)

b. A conducting loop has (100) turns and (0.13 m?) area is placed in a magnetic field
with its plane perpendicular to the field lines. If the induced e.m.f. in the loop is
(100 V), calculate the rate of change in the magnetic flux density. (2 marks)

Do not write in this space
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23) The figure below shows a graph of magnetic flux (@) against time (t) through a single
conducting loop.

Question 2 continued

Calculate the induced e.m.f. during the time interval (ce).

(4 marks)

Do not write in this space
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Question 2 continued

24) The figure below shows an ideal transformer.

Np =620 Ns =85
} = =
a.c. ny b — ==l R
(o] EE _—
a. Why is the core of the transformer laminated? (1 mark)
|
b. Calculate the current ratio (I—S) (2 marks)

o

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS
Units I‘ FORMULA CONSTANTS
V=IR Q = Ne Q=1It
I:Anve E:V1+V2 1211+12
emf = E 1 1 1
= + —_— = —4+—
R+ | RERR R1+R2
.. 2w
Electricity P=1IV=RI? = — = — - w
‘ Q
l R,
R=p-— Vour = ( ) in
A Ry + R, e =1.6x10"1°C
Ex AC Iy
E, AD 1, m, = 1.67x10 kg
1 1 1 Q
= -—=—4 = = =
C=G+G | =51 C=v m, = 9.11x10 3kg
Capacitance
1Q? _ -2
W==0V==CV2=-3_ g = 10ms
¢ 2 2C
o F = Bllsin6 F = QuBsinf
Magnetic fields
and
electromagnetism E mv e 2V
V=3 "~ Be m  r2B2
Electromagnetic =
. ' ® BAC.OSQ N(A®D)
induction = BAsin6 emf = E = T
Alternatin
g N _¥ _Ip P =1V =RI?
current Np Vp Is
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