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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 1: Multiple Choice Items (14 marks)

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

1)  "The rate of flow of charge carriers" is the definition of:

O Power. O Current.
O Drift velocity. O Potential difference.

2) What is the Sl unit of resistance?

O Jule. O Volt.
O Ohm. O Ampere.
3) What is the combined (total) resistance of the circuit é
opposite? R
O 0.5R O 15R @
O 25R O 4R ——

4) A copper wire of (2 x 10¢ m?) cross-sectional area has a charge number density of
(8.5 x 10 m=3). If the average drift velocity of the electrons flowing through the wire
is (3.7x 10° m/s), what is the electric current passing through the wire?

O 0.01A O 01A
O 1.0A O 11A

5) The graph opposite shows the variation of the electric current (I) versus the potential
difference (V) across a resistor (R). What is the value

of the resistance (R)? : (ﬁ)
0.25

O 0.050Q O 010 0.20

O 500 O 100 Ol
0.10
0.05

0 05 10 15 20 25 y(y

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester One - First Session

Academic Year: 2024/2025

Question 1 continued

6) The figure opposite shows a potentiometer circuit.
What is the length of (/,)?

O 18.0cm O 23.4cm
O 62.5cm O 76.6 cm

7)  Which of the following combinations has the highest combined (total) capacitance?

2uF
||
I
O —— 6uF (@) ——6uF
| |
zup 4#F
I ZuF
4uF - II:
—_—2u [1
o - - SuF
3uF 3uF
3uF 3uF

8) Which of the following statements is correct about the magnetic field around a bar

magnet?
The magnetic flux density is constant.

The magnetic poles always occur in pairs.

0000

Do not write in this space

The direction of the magnetic field is from the south pole to the north pole.

The more closely packed the lines of the magnetic flux, the weaker the field.
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 1 continued

9)

The figure below shows an electron that enters a uniform magnetic field.

B
- . ° ° -
Co—o>—u .. X
Ue b > b, . . .
b N J— * ...|: . °
Te ,"
. . ,QI @ °

r
If (& = 2.3 X 1077s), what is the value of the magnetic flux density (B)?

v
e

O 13x10"®T O 25%x107°T
O 34x10*T O 40x10*T

Do not write in this space
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Question 1 continued

10) A solenoid (A) is placed between a coil (X) and a solenoid (B), as shown in the figure

11)

below.

ANVANYANANYA

A N N NN

CIITID(

] |

Coil (X) Solenoid (A)

fiffo

I
Solenoid (B)

Which of the following is correct about the interaction forces between:

Coil (X) and Solenoid (A) Solenoid (A) and Solenoid (B)
@) Repulsion Repulsion
O Repulsion Attraction
O Attraction Repulsion
O Attraction Attraction

The figure opposite shows four loops (a, b, ¢
and d) moving out of a uniform magnetic field.
In which loops does the rate of change in the
magnetic flux remain constant?

All of the loops.

c and d loops.

a and b loops.

0000

b, c and d loops.

________________________________

] —p 1_’
X B X X X v
; a —
P X X X "
' v
: b —
E o X X X |
e
: I /4
:X X 1
X X ;
: -
: d :
P X X :

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 1 continued

12) Which of the following figures shows the correct direction of the induced current (I)
in a circular flat coil?.

B B
2 i
X >4
>4 X
X
O i » B " O
X X X
Before After
S— <
" N B B
L Y =
) Oy 1—

\.i_/
N : :
Before After

13) Which of the following graphs represents the output voltage versus time for a
half-wave rectification?

= V\ /a\ Vour |

AR VAN ViViViv

Do not write in this space
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Question 1 continued

I(A)
F 3

14) The graph opposite shows the variation of

the current (I) with time (t). z / \ / \

What is the (I,,..) value? 1 // \\ / \\

O 15A o X 03 o3| 0.7' t(s)
O 21A ;4 I Y I AN

O 304 4 \/ \/

O 42A

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

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) Write three factors that affect the resistance for a metallic wire. (3 marks)

16) State the following:

a. Ohm’s law. (1 mark)

b. Kirchoff’s first law. (1 mark)

17) Write the two ways of connecting diodes in electrical circuits. (2 marks)
1.
2.

Do not write in this space
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Question 2 continued 9
3
18) The figure opposite shows an electric circuit. <@ ;
Calculate the following: o
a. The combined (total) resistance (R). (2 marks) 2020+ -:-,:n;
=
(| 5
12V o
b. The total current (I). (2 marks)

19) The figure opposite shows an electric circuit.

a. Calculate the number of electrons flowing through A —— I—
the wire in (2 X 1035s). (3 marks)
&

b. To reduce the number of electrons flowing through the cross-section over the
given duration, how should an additional resistor be connected?

O  Series. O  Parallel.
(Choose the correct answer)

Explain your answer. (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 2 continued

20) A copper wire is (0.7 m) long and has a resistance of (7 X 1072 Q). Calculate the radius (r)
of the wire if the resistivity of copperis (pcopper =1.72%1078 Q. m). (3 marks)

21) The figure below shows an electric circuit.

R, = 4.4Q b R, =2Q c
o
24V —— ——— 16V
I; = 4A
I I, =154
| >
f d
Calculate the following:
a. The current (L) (1 mark)
b. The resistance (R.)) (3 marks)

3

Do not write in this space
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Academic Year: 2024/2025

Question 2 continued

22) The figure opposite shows the discharging process of a fully 7 |

charged capacitor (C) with an initial charge (0 ).

a) How many time constants does it take for (0 ) to decrease

(3 marks) “—f "}

to (4.87 pC) after closing the switch?

[
C=40puF

R
b) If the fully charged capacitor (C') is connected in C=4.0uF
parallel to an uncharged identical capacitor as
shown in the figure opposite.

What will be the charge of (C)?

0,
O o O
(Choose the correct answer)
Explain your answer. (1 mark)
c) Write one use of a capacitor in an electric circuit. (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 2 continued B=09T
X pedg s X
23) The figure opposite shows a current-carrying wire x I X x
placed in a uniform magnetic field. The force on the L=12cm
wire due to the field is (0.6 N). x K X X
a) Calculate the current passing through the wire. X B X

(2 marks)

b) Write four factors that affect the magnetic force on a current carrying conductor.

(4 marks)

Do not write in this space
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Question 2 continued

24) Two charged particles (X) and (Y) with the same mass of (5.0x1072¢ kg) enter an
electric field (E) experience electric forces of ( FEX =3.2x107"N) and

(F

and move as shown in the figure below.

By = 6.4x107"N), respectively. Then the particles enter a uniform magnetic field (B)

B=0.5x1073T

F’ ,,/””’—-—.:.:_\\\
(S, R }»———-"'"‘ . = \‘\\
— -2
Ve E=4x10ty/m X731,
2ve | T ry =3x10"2m/
v :y ~~~~~~~~~~~~~~ ) €——- ///’I )
a) Calculate the charge of particle (X). (2 marks)
b) Calculate the velocity of particle (X) in the magnetic field. (2 marks)
Fp
c) Find the ratio ¥ of particles (X) and (Y) in the magnetic field. (2 marks)
F
B
Y

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 2 continued

25) Complete the table below. (2 marks)

Quantity Definition

Magnetic flux

The total magnetic flux passing through N turns of a coil.

26) A coil is placed in a uniform magnetic field as shown in x B =0 05T
the figure opposite. What is the change in the
magnetic flux through the coil if the angle (0) changes
from (30° to 55°)? (3 marks)
A=0.2m?
e y
z/

Do not write in this space
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Semester One - First Session Academic Year: 2024/2025

27) The graph below shows the variation of the magnetic flux (@) of a circular wire loop
as it moves away from a bar magnet.

@(x 10-3Wbh)

A

1.4

——

12
1.0

0.8
0.6

0.4
0.2
0

\

N

-

0

0.01 002 003 004 x(m)

If the loop moves from a position of (0.01 m) to (0.03 m) from the magnet in a
time interval (At), a steady induced e.m.f. of (2.2x107* V) is generated in the loop.

Calculate (At). (2 marks)

28) a) Write the two types of transformers. (2 marks)
1.
2.

b) What is meant by smoothing by a capacitor? (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester One - First Session Academic Year: 2024/2025

Question 2 continued

c) The figure below shows an ideal transformer and the graph of the induced

electromotive force (V_ ) versus time (t) across the secondary coil.

out )

core VOU‘ (V)
. 50
W = ™~ ” /N
input : - output \
v,=150v  {Z ~
\ g 5 1 15 0 25 3 35 t(x1073s)
Secondary -25
primary coil \/ /
coil <50
600 turns
i) Write an expression for the output potential (V_ ) variation as a function of time
(t) in the form of x = x, sin(w?). (3 marks)
ii) Calculate the number of turns in the secondary coil. (2 marks)

iii) A resistor is connected across the output terminals of the secondary coil. The
mean power dissipated in the resistor is (0.8 W).

Calculate the resistance of the resistor. (2 marks)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS

Electricity

E, L,
I=1,+1, E=V,+V, |emf=IR+Ir] Z2=2

Capacitance

1

Inx = Inx, —Et

Magnetic fields and electromagnetism

¢ = BAcos@ ¢ = BAsinf
I N, ) V. 1

Constants

e = 1.6x107*°C m, = 9.11x10 kg mp = 1.67x10~%*"kg

Do not write in this space
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