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Multiple Choice Questions (28 marks)

There are 14 multiple-choice items worth two marks each.
Shade in the correct answer for each of the following items .

1)

2)

3)

4)

3)

What will happen when a metal rod is rubbed with a piece of wool?

(O Positive charges will be transferred from rod to wool.
(O Negative charges will be transferred from rod to wool.
(O Positive charges will be transferred from wool to rod.

(O Negative charges will be transferred from wool to rod.

Two equal point charges are (3cm) apart in air and repel each other with a force of
(4 x 10~°N). What is the value of each point charge?

O 4x107'8¢C O 4x1014¢C
O 2x107cC O 2x107cC

The potential difference (p.d) across a filament lamp is (230 V). A charge of (31 C)
flows through the lamp at a time interval of (60 S). What is the energy transferred by

the lamp?
O 13.4x 102 O 1.19 x 102
O 7.13 x 103J O 4.28 x 10°J

What is the definition of an electric current in an electrical circuit?

The flow rate of positive ions.
The flow rate of free electrons.

The flow rate of free positive charges.

0000

The flow rate of both positive and negative particles.

Which of the following is equivalent to the potential difference (10V)?

O 10J/C O 10C/s
O 10 A/Watt O 10F/

Do not write in this space
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Multiple Choice continued

6)

7)

8)

The diagram below shows a number of identical resistors, each of resistance (R).
What is the total resistance between points (A) and (B) in terms of (R)?

o —

A® #B

R R
— {1}
R
——
H
R
| e |
| S

O
O 4R
O

Two capacitors of (C1 = 2pF) and (C,= 4pF) are connected in series. A potential
difference of (100 V) is applied. What is the total energy stored in them?

O 6.67 x 10J O 35x10°4
O 6.67 x 1073 O 3.5x 1072
The opposite graph represents the resistance R(Q) 4

(R) of a conductor against the inverse of its cross
section area (%). Which of the following statements

explains the graph?

A large current is flowing through a thin wire. =%(m‘2)

A large current is flowing through a thick wire.

The resistance of a wire is inversely proportional to (/l) )

0000

The resistance is directly proportional to the cross section area of a wire.

Do not write in this space
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Multiple Choice continued

9) A wire of radius (0.15 mm) has a resistance of (6.23 Q) and a length of (20 cm). What

is the resistivity of the wire when its length is doubled?

O 22x10%0m. O 1.1x10°0.m.

O 0.146 Q.m. O 0.073 Q.m.
C,=5pF
10) What is the total capacitance for the three capacitors _| |
shown in the diagram opposite? C.=3uF
O 9uF ) % uF : =
V= = C=IpF
o 15 uF o 23 pF
23 15

11) Which of the following actions will not increase the force on a conductor in a
magnetic field?

O Increasing the current (I).

(@) Increasing the cross section area (r).

O Increasing the magnetic flux density (B).

(O Increasing the length of the conductor in the field (£).

12) The diagram below shows a proton moving in the positive (x) direction, through a
uniform magnetic field in the negative (¥) direction. What is the direction of the
electric force on the proton?

O Into the page. 4
(O Out of the page.
O In the positive (y) direction. v
P
O In the negative (y) direction. L > X
Y B

Do not write in this space
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Multiple Choice continued

13) If a bar magnet is hanging between two identical coils as shown in the figure below.
s

:@:@DCIN S18(H

—ih =

What would happen to the bar magnet?

D

4

q
q

[

(O Stay at rest.

(O Move towards B.

(O Move towards C.

O Oscillate between B and C.

14) The graph below shows the magnetic flux density (B) versus time (t) for a coil with
fixed area and placed perpendicular to a magnetic field.
B(T) A

3T 4'II’ > 1)

iy I N

o e e

0 2

Which of the following graphs represents the variation with time of the magnitude of
the induced e.m.f. in the coil?

e.m.f(v) e.m.f(v)

@) 5 @)
0 ”E" 2T 3T 4T > 1) A
em.f(v) A e.m.f(v) A
o | — = O
0 ”1:" 2’;1‘ 3T 4”El“ > 1) 0_"2 2"5“ 3T 4]§“ >t(s)

Do not write in this space
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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) When two parallel metal plates are connected in an electric circuit, a uniform electric
field is produced between them. Write down two ways to make the electric field
between the plates stronger. [2 marks]

16) A particle with a charge of (+8 nC) is placed in a uniform electric field (E) which is
directed to the left. The charge is released from rest and moves in the same direction
as (E). After it has moved (3 cm), its kinetic energy is found to be (5 x 1076 ).

a. How much work was done by the charge? [1 mark]
b. What is the potential difference at distance (3 cm)? [1%2 marks]
c. Find the magnitude of the electric field. [1%2 marks]

Do not write in this space
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Extended Questions continued

17) The diagram below shows two pairs of charged plastic cubes. The arrows represent
the direction of the electric force.

A
=T L
B

D | @

v
Pair 1 Pair 2

Determine the direction of the electric force by adding arrows between the cubes (Y)
and (Z) in the diagram below. [1 mark]

[
A

18) What is the energy required to carry a charge of (10 C) from a (5.0 V) equipotential
surface to a (6.0 V) equipotential surface and back again to the (5.0 V) surface?
[1 mark]

Explain your answer. [2 marks]

Do not write in this space
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Extended Questions continued

19) Four resistances are connected to a battery with neglected internal resistance as
shown in the circuit below.

a. State Ohm'’s law. [2 marks] L
40V R;=9Q R:;=6Q

Rﬂ=6Q R4=6Q

b. Calculate the potential difference across R, and R,,. [3 marks]

Do not write in this space
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Extended Questions continued

20) The diagram opposite shows an electrical circuit. |' __i
a. Indicate with an arrow on the circuit the direction
of flow of electrons. [1 mark] @ SOmA
b. Calculate the charge flow through the filament ®
lamp over a time period of (300 s). [2 marks]

21) Use Kirchhoff's law to calculate the following from the circuit shown below:

2A I
I, —3.0V
6.0V = ) 4Q p
loop1 loop2 R
a. The current (Iy) and (L,). [1%2 marks]
b. The resistance (R). [1%2 marks]

Do not write in this space
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Extended Questions continued

22) a. Define electromotive force (e.m.f).

[1 mark]

aoeds siy} ul 9314m jou oQ

b. Explain why the conductivity of a metal decreases when the temperature of a

following:

wire increases. [2 marks]
: V)
23) The opposite graph shows the voltage (V)
across a capacitor which is connected to a !
battery with negllected internal resistance ., b
against time (t). Based on the graph answer the 4 [/
20 40 6 " ts)

a. State whether the capacitor is charging or discharging. [1 mark]
b. What is the electromotive force (8) of the battery? [1 mark]

c. If the charge on the capacitor is (2400 pC), calculate the capacitance. [2 marks]

Do not write in this space
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Extended Questions continued

24) Two long parallel wires carrying identical current (I) in the same
direction are separated by a distance (d) as shown in the figure
below.

a. Define magnetic flux density. [1 mark] a3

b. Draw the direction of the magnetic force acting on both wires in the figure
above. [1 mark]

c. If both wires carry a current of (4 A) and are separated by a distance of (7 m),
calculate the magnetic force per unit length acting on each wire. [3 marks]

25) A charge of (1C) is passing with velocity (v) perpendicularly through a magnetic field
(B). When the velocity increased three times more, compare between the forces per
unit charge using equations in both cases. [2 marks]

Do not write in this space
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Extended Questions continued

26) The figure below shows an ideal transformer with a primary coil of (400) turns and a
secondary coil of (200) turns.

a. What is the function of a transformer in general?

[2 mark] Vs
A\
b. What is the type of the transformer shown in the N, N
diagram opposite? [1 mark]
c. What do we mean by an ideal transformer? [1 mark]

d. If the primary coil is connected to (250 V), calculate the voltage of the secondary
coil. [1%2 marks]

e. If the current passing through the secondary coil is (5 A), what is the current in
the primary coil? [1%2 marks]

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS

Forces and charge Electricity
0,0 _ o
F=K% I—nAev—At
V = IR
12 =K% L
/4 R =pz
Vv F
E=—=— 5 y2
d Q B SWASH R
vor € =E W =Vit
1 & W=%QV=%CV2
2
42 -5 Se =3IR
1 V =g-1Ir
—mv_ =elV
2 R=R +R,
W =qAV 1 1 1
—_ — 4 —
R R, R,
Magnetic forces and fields C=Ci+G
L
c C C,
F = BILsin 6 0
C==
E _ w11, 4
L 2‘727/' out = mn Rl
F = Bgv R +R,
Constants Electromagnetic induction
e=16x10""C © = NAB
K =9x10°N.m*/C* 5=—N%
u. =4rx107"T.m/ A At
LN
M pyon=1.673x10"" kg Vp Np Is

Do not write in this space
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ANSWERS TO MULTIPLE CHOICE QUESTIONS:(28 marks)

i [ [ e

I D Negative charges will be transferred
from wool to rod.

2 %107 C

7.13x10°J

E The flow rate of free electrons.

E 10J/C

6.67x107 ]

A large current is flowing through
a thick wire.

E 1.1x10° Q.m.
E Increasing the cross section area (r). |

s

p— —
AN —_

[a—
[o—
(98]

SE N B
[T | B

-l e

(NS I\
N O

Ll
—_
—_ O

N
[u—y
[S—

10

O

| ¢

= Ui | ~
w5

3

HEEEEEOaaEE
-
o0

EESRREA0EaEE

o
: o
b ~J




Ll

8 oo
i &

Schools, PRysice:2 &2

\

l’-d(\ N
e P

2014/2015

e.n.f(v) 4




Diploma, Second Semester — First Session Bilingual Private Schoolé, gg?/ 2014/2015
ANSWER OF EXTENDED QUESTIONS;(42 marks)

1- Increase the p.d. across the plates.(imark)

— e
-

16

18

———

K 1.8
2- Move the plates closer together. (1mark)
KE=W=5x10°]J 1 | A 1.14
W =qV
-6
h | o 2% 1 A | 113
qg 8x107° .
V = 625V 2
gV _ 625 1
c ~d 003 . A 1.8
E =2.08x10* N/C 2
I 1 K 1.6
Zero 1
Since it comes back to the initial 1
surface, there is no change in the 1 R 1.12
electrical potential energy.

S B I




| I—_—
Diploma, Second Semester — First Session Bilingual Private Schools, Ph ysice -:\5

M=

I

answer

Ohm's Law states that the electric
current (I) flowing through a
conductor is directly proportional

2014/2015

to the potential difference (V) 2.10
across the ends of the conductor,
if temperature and other physical
conditions remain constant.
V =1IR
= oV A4
™R, +R, 9+6 15
LoV 4 41
b 2" R;+R, 6+6 12 3 58
| Potential difference across R;: .
4
| Vi =z %9 =24V
Potential difference across Ry:
1
=—=X6=
I Vs =3 2V
a 2.1
20
AQ = IAt
AQ = 0.060 x 300 2.3

=18C




[,=6/4=1.5A
L=2-15=05A

3 (0.5) R+ (4) (1.5)=0
3=0.5R
R =3/0.5 =62

a
21
b

e.m.f : energy transferred when a unit

2.16
2.17

2.14

the electrons will face more resistance to

move, therefore the conductivity

decrease.

a charge passes through a source of whole
circuit.
) As the temperature increases, the
collisions between free electrons and the |
b metal's molecules increase. This means 29

=3x10* F =300uF

a Charging A A
b E=8V A 2.22
23 C=3=22x109
c v 8
A 2.24
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Part

item

o,

\&y

answer

Quantity of flux passing through unit

area at each point in the field. K =4
F, Fy
. 1 .1
oy b 3+4 A 3.9
" |
F2x107 x 16 5
c [ 7 A 3.10
=457 x 107N 1
F = (QBv
Fy i
—Q- = Bv )
F.
| 25 2 _ pay, _% R 3.8
F, R 1
Q Q
fe—— |
a | Changing the value of alternating voltage. 2 \ A l 4.8
b Step-down 1 K I 4.8
o No energy is lost 1 K 4.8
26 N, Vi
N, |
| d 2_3% - 2‘290 | A 4.8
[, _200x250 .
ST 400 2 I
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