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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 (X)) next to the best answer for each item.

1) “The energy transferred per unit charge” is the definition of:

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

2) What is Sl unit of electric charge?

O Jule. O Volt.
O Ohm. O Coulomb.

3) What is the combined (total) resistance of the circuit
opposite? é %
O 05R O R
O 2R O 25R

IR—R

4) The figure opposite shows an electric circuit. If the frem s ;

internal resistance (r) equals R, what is (V.)? IIZOV ] |
O 4v

O 5v R

O 16V

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

1A

’ N W,
" NN

6 A

0000

Do not write in this space
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Question 1 continued

6) What is the resistance of the copper wire

(Pcopper =1.72 x 1078 Q.m) shown opposite? ()

O 55x1077Q
O 55x1077Q
O 28x1073%0
O 1.1x10720

aoeds siy3 ul 931um J0u oq

7) The figure opposite shows a fully charged capacitor with 7.0 uF
an initial charge of (8.4 x 107°C). What is the charge on | |
the capacitor after (3.5 s)? | |

O 25x107°%C
O 3.2x10°C
O 24x107°C 0.4 MQ
O 84x107°C

8) The region around a magnet where its force can be felt, is called the:

O Magnetic pole.

(O Magnetic field.

(O Magnetic material.
(O Magnetic flux density.

9) The figure opposite shows the setup for
the Hall effect experiment. Vg =4x1077V
What is the number density of the
charge carrier (n)?

B=85x1073T

1.2 x 10% electrons/m™3
5.1 x 10% electrons/m™3

6.0 x 10%® electrons/m™3

0000

5.4 x 10% electrons/m™3
. 1t=02x10"%m

Do not write in this space
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Question 1 continued

10)

11)

The figure below shows a current-carrying wire placed in a uniform magnetic field,
experiencing a force of (1.2 N) at position (1).

When its length is reduced to half and it is rotated to position (2), the force becomes
(0.3 N). I

|-
»

AN
- -
K a,

[ 2~ Position (2)

»

[ ' g
1 L
. "B
Position (1) >

What is the angle between the wire at position (2) and the magnetic field (B)?

O 15° O 18°
QO 25° QO 30°

A coil is placed in a uniform magnetic field. Then the coil is rotated, as shown in figure
below.

X X X X

Before rotation After rotation
Which row is correct during the rotation?

Magnetic flux through the coil e.m.f.

(@8] Increases. Induced.
(@8] Increases. Not induced.
(@) Decreases. Induced.
(@) Decreases. Not induced.

Do not write in this space
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Question 1 continued

12)

13)

14)

The graph opposite shows the variation 5(x 10-Wh)
A

of magnetic flux (¢) through a coil versus
the magnetic flux density (B) passing 4
perpendicularly through it. 3
What is the area of the coil? 2
O 0.002 m? 1 //
2 >
O 05m 0 0’5 10 15 2.0 B(T)
O 20m?
O 500 m?

In the figure below, which letter represents the period?

1 (A)}

O A O B
O C O D

Which diodes will conduct when terminal (X) of the input voltage is positive with

respect to terminal (Y)?

O ()& (3)
O 2 &3 :‘
O (1) &)
O (2 &(4)

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 two ways of connecting resistors in an electric circuit. (2 marks)
1
2
b. Complete the table below. (4 marks)
Term Definition SI Unit

“The rate of flow of charge carriers”

Resistance

16) The table below shows properties for two metallic wires.

Resistivity Length Cross-sectional area
Wire (X) p L A
Wire (Y) P 2L A
4
a. Find the ratio (&) . (3 marks)
Ry

Do not write in this space
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Question 2 continued

b. When both wires are connected in series in an electric circuit, the number of

electrons decreases. Explain why. (2 marks)
17) The figure opposite shows an electric circuit. E =12V
Calculate the following: i I
a. The current (I). (2 marks) [ 4
R, =50 R, = 3Q
b. The power dissipated through the resistor (Rz)' (2 marks)

Do not write in this space

aoeds siy3 ul 931um J0u oq
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Question 2 continued

18) The figure below shows an electric circuit.

I3
>
60
I, =1.2A
16V
T 1
=384 e
a. State Kirchoff's second law. (1 mark)
b. Calculate the following:
(i) The current (L,). (1 mark)
(ii) The resistance (R). (3 marks)

Do not write in this space
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Question 2 continued

19) The figure opposite shows an electric circuit.

Calculate the total current (I). (2 marks)

12V
, , L * 12V —
20) The figure opposite shows an electric circuit.
Calculate the combined (total) capacitance. —
(total) cap 3uF —— 6uF
(3 marks) 3uF J—
3uF

21) If the fully charged capacitor is connected to the circuit opposite between points A

and B.
a. What will happen to the brightness of the light bulb
over time?
(O Decreases. (O Stays the same.
(Choose the correct answer)
Explain your answer. (1 mark)

A B

—®

b. Define capacitance.

(1 mark)

Do not write in this space
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Question 2 continued

22) The figure opposite shows a wire (X) carrying a current (I).

a. On the figure opposite, sketch the magnetic field
lines around the wire (X) showing its direction.
(2 marks)

Wire (X)

{1

N

aoeds siy3 ul 9314m jou oQg

b. If another wire (Y) carrying current (I) is placed close to
wire (X) as shown in the figure opposite, What is the
direction of the force exerted on wire (Y) by wire (X)?

(1 mark)

23) a. The figure opposite shows an electron which enters
a uniform electric field.

(i) Calculate the magnitude of the electric force

Wire (Y)  Wire (X)

]v vl

acting on the electron. (2 marks) | - --
E=30x102V/m
e
. — >
+ + 4+ 4+t o+
(ii) What is the direction of the force acting on the electron? (1 mark)

b. Write two components of an electron beam tube.
1
2

Do not write in this space

(2 marks)
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Question 2 continued

24) A proton enters a region where a uniform magnetic field (B) is perpendicular to an
electric field of (E= 6 x 10% V/m) as shown in the figure below.

pe—oi i
v =18 X 10°m/s | I Region of
E L. . EE and E
a. Calculate the magnetic flux density (B). (2 marks)

b. If the initial velocity of the proton is increased, what will happen to its path in the

region? Explain Why. (2 marks)
25) Complete the table below. (2 marks)
Term Definition Unit

Magnetic flux

Do not write in this space
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Question 2 continued

26) The figure below shows a square coil of (50 turns) placed stationary in a magnetic field (B)
that varies with time (t) as shown in the graph below.

B
X X X X B(T
A
3.00
X T X X X
2.25
10cm
v . v v 1.50
»»»»» 0.75
0 >
< < ~ ~ 4 8 12 16 t(s)
a. Calculate the magnetic flux linkage in the coil at time (7= 8 s). (3 marks)

b. Why does the induced e.m.f. in the coil remain constant between (#= 0 s) and
(t=16s)? (2 marks)

27) The figure opposite shows a transformer.
I; =60 A

a. What type of transformer is it? (1 mark)

3000 250
turns turns R

l p
[

b. Calculate (Ip). (2 marks)

Do not write in this space

1
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Question 2 continued

28) The figure below shows a bridged rectifier and the graph of the variation of the
potential difference (Vo) across the output resistor (R) with time (t).

_____________

: | VO'U.C (V)
. . : output
”"lfUt S | bridge rectifier ! resistor '
voltage | I 1
] R =40 \
Vi, =20 sin(314 t) | : t; | t, t(s)
s s s T e 1 | |
a. What type of rectification is used in the above circuit? (1 mark)
b. Calculate the following:
(i) The maximum power loss across the output resistor (P,,,). (2 marks)
(ii) The input (V,ns). (1 mark)
(iii) The time interval between time (¢,) and time (7). (2 marks)
c. What component can be added to the circuit to smooth (Vu)? (1 mark)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS \

Electricity

l V =1IR ‘ R:’[;TL || I = Anvq || Q=1It || Q = Ne
[ I=L+L | P=VI | E=V,+V, |emf=IR+Ir|E=Ir +IR]
Capacitance I
1 1 1 [
|C2C1+Cz E=C_1+C_2 X = x,e" /T T=RC “ ng ‘

Magnetic fields and electromagnetlsm

F = BILsmB\U— \FE—qE\ VH_(ntq) \ _CIUBSLTLQ\KE— \

Electromagnetic induction

¢ = BAcos6@ \ ¢ = BAsin6

Alternating current

I—I

Brean = LrmsVem Prax Prean || * = xosin (a)t)
Constants
e=1.6x10-1°C m,=9.11 x 10 3kg mp =1.67 x 10~*"kg

Do not write in this space
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ANSWERS TO MULTIPLE CHOICE QUESTIONS :(14 marks)

Item Answer Mark | C.L | OB P.N
1 Potential difference. 1 K 12a %19684
H 161
5 Coulomb. 1 K| 1ic 0 966
3 R 1 A 139 (I_)I 132
H1
s 4V 1 | R | 140D 0 1?8
H182
: 1A 1| A | 13a 0106
5 11x1020O 1 A 1.21 (H:) 1;2
2 24 %10-5 C 1 A 2.11 (I_)Igé(‘j
8 Magnetic field 1 K 3.1la I(—I) 39(,)65
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@%E\l 6.0 x 1028 electrons/m™3 1 A 3.3d g :Zf__)
o‘\gﬁzy 200 . R 32b H 312841?19
el Decreases. Induced. 1 A | 41g (I_)i ‘Zggigg

12 0.002m? 1 R 4.1b (I_)Iggg

H

13 C 1 K 5.3a 3436236

H 346

14 (1) & (4) 1 A | 54e 0 256




ANSWERS TO EXTENDED QUESTIONS :(56 marks)

(3K

LA

\ Diploma, Bilingual, Physics 15t Semester, 2" Session 2024 -2025
Pt

M T PR Answer Mark | CL | OB P.N

Q:_@ ' \;\.s}»‘,y 1- Series 1 H 170
""" 2- Parallel 1 K | 13ce 0101
Electric
current fgf\
15 The ratio of the potential difference V 11 H 162, 166,
across the conductor to the current I in it. -4, 178
b OR Ohm 4 K 1.2a,
(OR) : (ORI O 1.2e
A measure of the difficulty of making the : 0 98, 100
current pass through the component

1 mark for each answer

Item | Part Answer Mark | C.L OB P.N
_ pL p 2L _pL
Rx_A' Ry_4XA_2A
-ixtk :
oL H 170
16 a |RBx_4a 1 A 1.21
R, oL 0 101
2A
Rxe _2 1
R, 1
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“ “

If both wires are connected to each other, then the total
ayseebeds || length will increase which means the total resistance 1
MRl Il will increase. H 170
@ ) /' | So the current passes will decrease. 1 R | 121 0101
NSV (OR)
Ral, Ra- and I a number of electrons (2)
Item | Part Answer Mark | CL| OB P.N
R= R, +R,
= 345 =280 1 H 166
a _Vv_12 A | 12¢g
[ =—=— 0 100
I &= EnSps
P =1I?R = (152 x5 1
= 11.25W 1
17 (OR) V, =R, xI=5x%x15=75V
P=1V=15x%x75 (1) H 167
b A | 12m 099
=11.25W (1)
(OR) V, =R, XxI=5x%x15=75V
_v_15
P = R = s (1)
= 11.25W (1D
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Answer Mark | C.L| OB P.N

| The sum of the e.m.f. round any closed loop in a circuit

Is equal to the sum of the p.d. round the loop.

(OR) H 183
. 1 K || 1.3b
For any complete loop of a circuit, the sum of the e.m.f.s O 107

round the loop is equal to the sum of the potential drops

round the loop. (1)
b-i Is=h+ I [3=1.2+ 3.8 H 182
_ca 1 | A" ouoe
18 b-ii [ From loop (facdf):
E2-bR2—13R3=0 1
1
24— (3.8X4)-5R3=0 )
R3=1.76 Q H 182
(OR) A | 13h 0 106
From loop (ebcde):
E1-hR1—13R3 =0 (1)
16— (1.2X6) - 5R3 =0 (1)

R3=1.76 Q (1)




Diploma, Bilingual, Physics 15t Semester, 2" Session 2024 -2025

Answer Mark | C.L | OB P.N
Reories = 2+ 2 =40 1
Vo 12 1.21 0 112
“RT % R
1.3d} 4168
I =34 1
Item | Part Answer Mark | C.L | OB P.N
Cparatter = 3+ 3 = 6UF 1
1_1+1+1_4 1 H 306
20 ¢ 37676 6 Alelel oo
6 . 1
Item | Part Answer Mark | C.L | OB P.N
() Decreases.
Over time, as the capacitor discharges, the current H 302
1 R |21
21 : decreases, causing the bulb’s brightness to gradually dim. J 0230
The student gets 1 mark only if he chooses and
explains correctly.
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Along the positive x-axis / Towards wire (X) / if the student draws

the correct direction on the figure. (1)

The charge stored on one plate per unit of potential difference 1
ISIIAD B between the plates. K | 214
DI (OR) | H 303
0 222
@ Charge stored per unit p.d. (1)
Item | Part Answer Mark | C.L| OB P.N
{:
s B H 327
N
a | K 3.1b
Wire (X) 1
: : . O 236
1 mark for the circle lines and 1 mark for the direction of the 1
22 arrows.
b The force on wire Y is to the right-hand side. 1
H 329
e A 3.2d
O 242
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Answer Mark | C.L | OB P.N
F =Eq
_ H 323
F=3x10%x1.6x1071° 1 A 3.3j
0O 249
F=48x10"YN 1
| Downward_(OR) towards the positive plate (OR) away from the 1 ) H 323
a-ll negative plate (OR) draw an arrow downward on the figure A 3.3] O 249
- Charged plates
- Vacuum tube
23 - Screen
- Coils (or Helmholtz coils) / Magnet / Magnetic field
- Anode H 322
b - Filament / Electron gun 2 K339 5,

- Source of high voltage

- Glass bulb
- Gas of low pressure

Any two of above
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iPart Answer Mark | C.L | OB P.N
2) 7Y E
w v=3
o H 323-324
S~—" | _E_6.0x10? 1 A ]33k
v 1.8x10° 0249
24 =33 x1073T 1
The path will be deflected upwards/towards the positive plate. 1
H 323-324
b The magnetic force will be greater than the electric force. 1 R [3.3k O 249
(OR)  The magnetic force will increase. (1)
Item | Part Answer Mark | C.L | OB P.N
Magnetic flux is the product of the | Weber
magnetic flux density and the area (OR)
normal to the lines of flux.
25 (OR) wb (1) 2 | k |a1a| H30
Magnetic flux is the product of the B O 255
and A. (1)
1 mark for each column
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Answer Mark | C.L | OB P.N
A =1? = (10cm)?
=100 cm? = 0.01m? .
From the graph: B =15T 1
N = BAN H 330
1 A 41c
= 1.5 xX0.01 x50 =0.75Wb O 255
- If the student combined all the steps into one, he should
receive full marks.
- Failing to convert centimeters into meters will result in
a deduction of one mark.
Since the area of the coil is constant and 1
the line is a straight line with a constant slope, it gives a 1 H 333
constant electromotive force value. R | 41f
O 256

(OR)

The rate of change of ¢ is constant. (1)

10
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27

I, =54

',>f;B‘a:y\§\, Answer Mark | C.L | OB P.N
'.:;.’. AILYYLYS
AV Step-down transformer 1 K |52a| H344,336
= 0 261
Ny 1,
N, I
H 344, 336
b 250 _ I 1 A |52b| 0260,261
3000 60
1

11
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feﬁé‘\ Answer Mark |C.L | OB P.N
s ) H 346
@ﬁwﬁéﬁ‘?&fﬁj Full-wave rectification 1 K | 54e
i >, 0 259
Q:g ’ \M\‘)‘\SJ
Brax = LV, = F
b-i (20)? A | 53b 344
-1 20 .
== 1 0 260
1
=100 W
L, _ Vo _20
N D ) A | 5.1d H 344
=141V 1 0 260
om —ZT[ 0.02 1
= — = = (). S
@ 14 H 341
b= | e between tiand t, iS1.5T R| 51b
. 1 0 258,260
Time=1.5 xX0.02=0.03s
c | Capacitor. 1 K | 549 H 346
0O 259

End of Marking Guide
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