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Question 1 (28 marks)

[ Shade the best correct answer for each of the following questions. J

1)  The diagram below shows three electric charges labeled (Q4, Q,, Q3) and electric field
lines in the region surrounding them. The sign of the charges are:

O
3
3
0
~+
3
=
-+
®
=
~+
3.
n
n
o
Q
(2]
®

Q1 Q2 Q3
- positive negative positive
) positive positive positive
(@) negative positive negative
(@) negative negative negative

2) Two charged particles attract each other with a force of magnitude (F). If the charge of
one particle is doubled and the distance between the particles is also doubled, then the
magnitude of the force acting on each of the two particles will be:

O F/4 O 2
O F O 2F

3) An electron is accelerated from rest through a potential difference of (200 V). The
velocity of the electron is:

O 1.8x10" m/s O 1.2x108m/s
O 3.2x10"m/s O 4.4x10"®m/s

Do not write in this space
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4)

5)

6)

7)

An electric current of (5A) is equivalent to:

O s5J/C O s5v/C
O 5C/sec O 5W/sec

In the diagrams below, resistors (R4) and (R,) are shown in two different connections
with the same source of emf (€).

-~
AW
WW

L

Series Connection Parallel Connection

Which of the following combinations is correct to describe the voltage (V) and the power
dissipated (P) by the resistor (R4)?

F)seritasamd |Dparallel vseries‘—de Vparallel
) Pseries=Ppara||e| Vseries= VparaIIeI
) IDseries>Pparalle| Vserles Vparallel
O Pseries>PparaIIeI Vserles Vparallel
O Pseries<P|c>araIIeI Vserles Vparallel
What is the total power dissipated in the resistors shown in 100
the circuit opposite? 8=|10V
O 10w O 15w
20Q
O 33w O 67w

A copper wire has radius of (1.3 mm) and resistivity of (1.7 x 10~ 80.m). What is the
voltage drop in the length of (40 m) of this wire if it carries a current of (10 A)?

O o050V O 077V
O 13V O 40V

Do not write in this space
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O

0

=2

2

8) What is the potential difference across a (2 Q) resistor that draws (2) coulombs of charge _§
per second? =
O 1v O 2v -
O 3v O av w
o

Q

N

o

9) Inthe figure opposite, if a third resistor (R) is added in parallel with resistor (R,), the
effect of that on the current value and the potential difference is:

The potential
The current ) P
difference R, R,
—AAMA—AAA—
O Increases Increases
Ié

O Increases Decreases

@) Decreases Increases I:

(O [Remains constant|Remains constant

10) Which of the following circuits can store the largest quantity of energy?

6V 6V
1l 1
1] I

O | e opr ) -
— | (| ]

6V 6V

1| 1l

1

4UF

O I O H
1JF )

11 4[F

11 |1l

1UF 1

Do not write in this space
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11) Which of the following diagrams shows the magnetic field due to a long straight wire?

O
o
3
0
-+
g
3.
~+
®
=
~+
3.
(%2}
(2]
go
Q
(2]
®

12) The diagrams below show different charged particles entering different magnetic fields.
Which particle will move out of the page?

— —
Bin BUp
X X X X
O O—xXXX ) —0Q
X X X X
X X X X
B - 45°

Fi

at 45° .
ight /

é
\
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13)

14)

A copper ring is placed as shown in figure (1) and figure (2). The magnet’s long axis lies
along the x- axis in both figures. An induced current flows through the rings as shown.

copper ring copper ring
1/ i/
N|Ss S | N
Figure (1) Figure (2)

Which of the following combinations best describe the magnet’s movement?

Magnet in figure (1) Magnet in figure (2)
O | moving away from the ring moving away from the ring
(@) moving toward the ring moving toward the ring
(@) remaining stationary remaining stationary
(@) moving toward the ring moving away from the ring

A conducting rod is placed on a U-shaped metal wire which is located in a magnetic
field of strength (0.4 T) as shown in the figure below. An applied force moves the rod
to the right and makes a change in the area(AA) equal to (1.5 m2) in (1 s). What is the
magnitude of the induced emf in the wire?

X X X X X X X

X
X X X xT X X
{=025m ] AA
X X X Xly X X

X X X X X X X

l

O 013V O 0.15V
O 0.60V O 240V

Do not write in this space
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Question Two: (14 marks)

15) There are two spheres with a negative strip close to one of them.

LA

O
o
3
0
-+
g
3.
~+
®
=
~+
3.
(2]
(%]
go
Q
(2]
®

A. Define the potential difference between two points. (1 mark)
B. Determine the type of charge in regions (X) and (Y). (2 marks)
Region (X):
Region (Y):

16) An electron moves in the electrical field shown in the diagram opposite.
Calculate the change in the electron’s electric potential energy when moved from
(a) to (b) (2 marks).

E=200N/C

v

Do not write in this space
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17) Two charges are located as shown in the diagram below, where (Q; = +9 X10~ 4 C) and
(Q,) is unknown. The resultant electric field due to both charges is equal to zero at
point (A).

y(cm)4
3@
2 $(A)
1 o

0 @Q—e—e— iy x(cm)
1

A. Determine the type of (Q)). (2 mark)

B. If Q; moves a distance of (4 cm) towards the (+ x-axis), calculate the distance at
which the resultant field strength equals zero. (3 marks)

Do not write in this space
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18) Three equivalent resistors of value (100 Q) are connected as shown in the figure below.
The maximum power that can be delivered to (R4) is (25 W). What is the maximum
voltage that can be applied to terminals (a) and (b)? (2 marks)

19) A very fine aluminum wire is (10 ym) in diameter and has a resistor of (1000 Q) and a
resistivity of (2.8 x 1078 Q.m). Calculate the length of the wire. (2 marks)

Do not write in this space
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Question Three : (14 marks) B
2
20) A student builds an electric circuit as shown in the (1) §
diagram opposite. - ]
=
A. Determine the type of charges on plates (M) M__ ;ﬂt
and (N) when switch (1) is opened and switch T N__ P
(2) is closed. a
®
. o\
Plate (M): (1 mark) (2)
Plate (N): (1 mark)

B. Describe what will happen to the bulb and the capacitor when switch (1) is closed
and switch (2) is opened. (2 marks)

For the bulb:

For the capacitor:

C. If the student rebuilds the circuit as shown
in the diagram opposite, describe what will

happen to the light. (2 marks) E‘D

Do not write in this space
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21) A (20 pF) capacitor is charged to (3.0 kV) by a power source. Then it is removed and
connected with an uncharged (50 pF) capacitor.

Calculate the total charge. (3 mark)

22) Two circuits (1) and (2) are shown below. Circuit (1) consists of three capacitors
connected to a battery of (6V). If capacitor (C,) is removed from circuit (1) and
connected to circuit (2) at point (A), calculate the current through resistor (Rs) in circuit (2).

(5 marks)
R,=2Q
C,=6pF .
Y Wy
1
8= 6\* T— . R,= IQ
C,=3uF == == C,=3uF tA 2 1
R;=-2Q
YW
Circuit (1) Circuit (2)

Do not write in this space
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Question Four: (14 marks)

23)

24)

The diagram opposite shows a coil with (25) turns, a length of (0.25 m) and a width of
(0.15 m). It is suspended by a thread inside a magnetic field of (0.065 T). When current
flows through the coil from a power source, the tension in the thread will be reduced by
(4 x 102 N).

A. Define magnetic flux density. (1 mark)
B. Determine the direction of the current. (Clockwise or counter clockwise). (1 mark)
C. Calculate the magnitude of the current for each turn. (2 marks)

A proton with a speed of (6 x 107 m/s) in a magnetic field is affected by a force of

(7 x 107"% N) towards the west when it moves vertically upward. However the force is
zero when it moves horizontally towards the north. What are the magnitude and the
direction of the magnetic field in this region? (3 marks)

Do not write in this space
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g 25) A transformer for a transistor radio changes voltage from (120 V) ac to (9 V) ac. The
S secondary coil contains (30) turns and the radio draws (400 mA).
o
-+
g A. What is the type of this transformer? (1 mark)
o
=
-+
=
o B. What is the number of turns in the primary coil? (2 marks)
S
(2]
o
26) State Lenz's Law. (2 marks)

27) The opposite diagram shows a loop of wire placed in a perpendicular magnetic field.
Suddenly, the magnitude of the magnetic field begins to increase. Describe the effect of
the magnetic field on the loop? (2 marks)

ONONONO,
®© /O NGO
ONOJO4C,
ONONONOLY

[ End of the Examination ]
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)
FORMULA AND CONSTANTS S
o
Forces and charge Electricity i
oD
0.0 ~ ~AQ 5
F=K ;22 I—nAev—E ;5';
V = IR 0
L= K% L 3
r R = 0 — o
v F 4
EF=—=— 5 V2
d O P=VI=I"R="-
vor € = K W =Vit
| W= %QV - %crﬂ
2
RE = mv Se = SIR
l171\/2=eV V=e-Ir
2 R=R, +R,
W =qAV 1o
R R, R,
Magnetic forces and fields C=C +C,
111
—_—— 4 —
F = BILsin @ © G &
Fooudd, c =%
L 27 R1
F = Bqv ou =R 4R,
Constants Electromagnetic induction
_ -19
e=1.6x107"C ® = NAB
K =9x10°N.m*/C? A
__yAe
. =4wx107T m / 4 E=N N
4 Ns [
m  =1.673x107 kg P
P Vp Np Is
Metectron = 9 1 X 1 0_31 kg
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/V\ %

‘ )\f\ J]&

vj"/ Y 4 \
{l o 1 e
ot Yoot » |

‘ \ \\\‘;5 3
N ")(“ :

s exor

Qs Q> Q;
positive negative positive

F/2

Pseries and Pparallel

Vseries and Vparal]el

P series™ P parallel

Vseries<Vparal lel

The current

The potential difference

Remains constant

Remains constant
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11 A
12 B
13 D

Magnet in figure (1) Magnet in figure (2)
: 2 A
moving toward the ring rhoving a:;/:{};' from the
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Answers for Question Two:(14 marks)
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SR

Item

H

15

1

o
X
=
(¢
a,
(@]
=3
P o
>
=
=
(¢
gQ
2.
<
o

=200x1.6x10""x 5
=1.6x107'%J

—_—

—_ -
s —_
B2 ®)

[em—
—_—
(O8]

]

E =E,

9x107°% Q,

(0.02)2 (0.01)2
. = 2.25210°°C

After Q; moved (4 cm)

K

Ei=E;

9x107° K 2.25x107°

(5-x)? (x)?

3 15 3 __ 15
- = —0r-=—-——
5-x X~ x 5-x

3x=75-15x or 1.5x=1.5x-3x

or-. X=3.33 cm

~ X=1.67 cm

| [

R 1.9
b 1§
2
1
2
1
1
2
i
2
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Answers for Question Two: (14 marks) \,, O\,\M\;;»\)c~‘.f\;’\f\'\}‘>”"

Vab = Vg1 + Vra

L= [P [z
™ IR 100

= ol &

Vb = (0.5)(100) + (0.25)(100)

d
__RA _Rm(3)?
p p

—6
1000x 3.14x(*—2—)?

B 2.8x10~8

\

20
\

\

)/}
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Answer for Question Three: (14 marks) 1‘_\
\&:&,’) .

tem

H

Plate A: positive

Plate B: negative

20.b || The light: will not shine. 1
The capacitor: will start storing the energy. 1
20.c | The light will not shine 1 K 2.1
because the capacitor has the same voltage 1
of the battery.
SN | ——

1
C. = 20 uF
21 I 1= A 2.4
AV, =3.0kV
~Q = CAV, )
=20x10x3x10° 2
| ~0.06C 3
| C, =50 pF SAV =0 =
AV]’=AV2’:>—QL=& |
C] C2
C C,
Q2=C—?Q1:>Q1+ C; Ql:Q
C, 20 S 1
- = 0.06)=1.71x107C %
2 cl+02Q 20 +50 00 2
c, 50 S 1
_ - 0.06) = 4.43x107°C %
2, C1+C2Q 20 +50 -00) .
Q :Q'+Q2
~0 =1.71x10™ +4.43x107 z
= 6.14x107°C 1
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Answers for Question Three: (14 marks): \v(

| tem Answer \

W )

Cr=3puF
Qr=18pC
V=3V
V=3V
3-21-2I=0
== A
I
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4 ﬂ’v-/‘/l‘\__‘,
J N \ 2013/2014

\‘\.3(\\ ‘,\""
Nt 4\ \’“ o/f

V)

23=c F =BLIsin@ and 6 =90
i _ F _ ax107?
total ™ B ™ (0.065)(0.15)

=414
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Answer of Question Four:(14 marks) 1&

A

The quantity of flux passing through unit are
at each point in the field.

o=

o=

So , the current flow through each turn is:

I 4.1

[=+L= = 1
N 25

=0.16 A 5

24 The direction of the magnetic field is to the north

F i L
qu  1.6x10~1%x6x10°

“‘729X10 T
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The direction of the induced e.m.f. is such that it will
try to oppose the change in flux that is producing it.

26-b

It produces induced current in the loop and its
direction in Clockwise
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