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Question 1 (28 marks)

There are 14 multiple—choice items worth two marks each.

Shade the best correct answer for each of the following items.

1.  Two charged objects (A) and (B) are originally neutral. When rubbed together, (A)
transfers electrons to (B). The types of charges on (A) and (B) will be:

Type of charge on (A) Type of charge on (B)
O Positive Positive
(@) Negative Positive
@) Positive Negative
(@) Negative Negative
2. The diagram opposite shows two charges.
The electrical net force affecting on (Q,) due to (Q,) is (F). Ql 2,
If each charge was doubled, what must be the distance O O

between the charges which make the force equal to ( F )?

9
O 3m O 6m
O 9m O 36m
3. The diagram opposite shows two charged o +
parallel plates. - +
—|A B+
The correct answer which describes the » o
N —
Potential difference (V) and the Electric field (£) — i
of points (A) and (B) is : o +
O V, >V, E,>E;
O V, <V, E.<E;
O V, >V, E,=E;
O V<V E, = E;

v
o
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o
~+
2
=
=
(1)
5
+
2.
(%]
(2]
O
Q
0
(0]




Diploma, First Session — First Semester Bilingual Private Schools, Physics 2012/2013

4. A Copper wire has a radius of (4.85x107% m) carries a current of (1 A). If the Copper wire

contains (8.4x 10?8 free electrons/m?), the electron drift velocity is approximately:
O 1x10% m/s O 1x10*m/s
O 1x10°m/s O 1x108m/s

5. The graph that represents the current-voltage relationship of a shining light bulb is:

II/ l|/ ID 1

O O O O

v
o
=
o
~+
2
=
=
()
5
-+
3,
(%]
n
o
)
0
(0]

<v

6. Alamp is connected to a (6 V) power supply. If a current of (0.3 A) passes through it in
(2 min), then the electrical energy transferred is equal to:

O 0.6J O 3.46J
O 108 O 216

7. The unit of e.m.fis equivalent to:

O Tms O Tms
O Tm/s O T.m%s

8. 8- The diagram below shows five resistors connected with a (12 V) battery.

6.0 @
1 12 W
12V —ANN—
_||||_
3.0 50
Wy A

The current in the (4.0 Q) resistor is:

O 05A
O 15A O 3A




Diploma, First Session — First Semester Bilingual Private Schools, Physics 2012/2013

9. A capacitor of (20 pF) is charged from (6 V) supply. Its stored energy is:

v
o
O 1.2x10*J O 3.6x10*J o
O 6.0x104J O 7.2x10%J 2
o
=
10. Two identical capacitors are connected in parallel and the combination is connected in e
series to a third identical capacitor. o
The equivalent capacitance of this arrangement is: °
2]
®
O 3C O 2C
3C 2C
© 7 O 7
11. Four identical wires 1, 2, 3 and 4 ) 3 B
carrying the same current are = = >
located in a uniform magnetic field I// 60/'7/ T 4 >
as shown opposite. >
Which wire has the minimum magnetic force? f },‘ // V >
— A3’/ A30° .
O 2 1 4
O 3
O 4
12. The magnetic field due to the current-carrying conductors (A)  (* x X X X X
and (B) is as shown in the opposite diagram. U ) A
®@® ® ©®@®
The direction of the current in each conductor is flowing to: ® 60 0 ® @®
Q ) B
Conductor (A) Conductor (B) X X X X X
o Right Left
@) Right Right
@) Left Right
) Left Left
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13. Three loops of wires are all moved in a uniform magnetic field as shown below.

X x('z X X X ¥ x X X X XT

X X X X X X X

X{X X X X X

X X X _ X X X

XX X X X XX X X X X X XX
Loop1 Loop2 Loop3

Which loop have a changing magnetic flux? (the arrows indicate the direction of motion).

O Loop 1 only O Loop 2 only
O Loop 3 only O All of them

14. The diagram below shows the structure of an ideal transformer.

4A
>
o & N Qairos

What is the number of turns in the secondary coil?

O 225 turns O 300 turns
O 400 turns O 900 turns
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Extended Questions 9
2
S
Write your answer for each of the three questions in the constructed-response s
section in the space provided. 3
®
Be sure to show all your work, including the correct units where applicable. 5
5
2]
Question 2 (14 marks) [
e
%
A) 1. Define the electric field strength £ . (2 marks)

2. Explain why the polythene become negative charged when it's rubbed by a duster?
(1 mark)

Do not write in this space
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3. The diagram below shows a metal ball carrying a positive charge of (9 nC) held by
an insulating support.
The scale in front of the metal ball is showing the voltage and the distance from the
metal ball.

Distance (cm)

20 30 40 50

60009

810 405 270.4 202.4 162

v
o
=
o
~+
2
=
=
()
5
-+
3,
(%]
n
o
)
0
(0]

Voltages (V)

If a proton is entered the regain at a distance of (50 cm) away from the ball with a
force of (1.44 x 107 N), calculate:

i)  The distance at which the proton will stop from the metal ball . (2 marks)

ii)  The energy lost by a charge of (2 nC) which was put at a distance of (20 cm)

and moved to a distance of (30 cm). (2 marks)

Do not write in this space
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B) The figure below shows three charges (Q; = 2 nC), (Q, = 3 nC) and (Q,= -4 nC), on the
same line.

Q, Q, Q;
C @ P C
] ] T 1

e 0 8m—  pig ) 3m i ). 3mm

1. Determine in which direction must (Q,) be moved (towards or away) from (Q,) to
make the point (P) at equilibrium of the electric field strength.
(1 mark)

2. Calculate the distance at which (Q,) will be moved to make point (P) at equilibrium.
(2 marks)

Do not write in this space
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C) 1. State Ohm's law. (2 marks)

v
o
=
o
~+
2
=
=
()
5
-+
3,
(%]
n
o
)
0
(0]

2. A nichrome wire has a length of (0.7 m) and a resistance of (17 Q).
Find out the radius of the wire if the resistivity of the nichrome is (1.1x10-¢ Qm).

(2 marks)

Do not write in this space
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Question 3 (14 marks)
A) 1. Define:
i) The electrical potential difference between two points. (1 mark)
ii)  The electrical power. (1 mark)
2.  Alamp of (60 W, 120 V) was turned on for (10 hours).
How many coulombs of charge passed through it?
(2 marks)

Do not write in this space
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B) The circuit opposite shows 3 currents flowing in it.

S
§_ 1.  State Kirchhoff's 15 law. 6V 30
g (2 marks) | I g
3_. A
o® 1
3 h st
5 E,& |y
w |V —
5 I
¥ i I AAA
sy 1%
2. Findout(l)and (L,)if (l,=3 A)
(3 marks)
3.  The circuit opposite shows three resistors R,=200Q
(R,), (R,), and (R,) connected with a AN
(6.0 V) supply.
Find out the potential divider of (R.). " % R,=5002
(2 marks)
ANN
R,=1000 £

Do not write in this space

10
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C) 1. Define capacitance.

(1 mark)

2. From the diagram below calculate how many coulombs of charge passes through

the ammeter (A) after the switch (S) is closed?

100V

/s

(2 marks)

10HF

Do not write in this space

1
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Question 4 (14 marks)

A) 1. The diagram below shows two carrying current conductors.
Draw the magnetic field lines around them showing their direction.
(1 mark)

® O)

v
o
=
o
~+
2
=
=
()
5
-+
3,
(%]
n
o
)
0
(0]

2. A proton traveling perpendicularly to a magnetic field of (1.5 T).
The force exerted on the proton due to the magnetic field is (4.32x107'2 N).

i) Calculate the velocity of the proton. (1 mark)
@@ ® ® ®
ii)  If the proton is going north in an upward- ® ® 60 @ @
direction magnetic field as shown opposite,
determine the direction of the magnetic force ®@ @ ©®© @ @
on the proton. (ITmark) @ @ @ @ @
P

3. What is the strength of a magnetic field that exerts a force of (2.5x10-*N) on each

meter of a wire carrying (5 A) of current perpendicular to the field?
(2 marks)

Do not write in this space

12




Diploma, First Session — First Semester Bilingual Private Schools, Physics 2012/2013

B) 1. Define Magnetic flux. (1 mark)
2. State Faraday’s Law. (1 mark)
3. Two carrying current wires (P) and (Q), p o

are placed parallel to each other.
A compass is placed between them.

In which direction will the compass 'fl‘[—3cm-.®
|

needle point to? (2 marks)

N
I
“ 6cm »
C) 1. The diagram below shows a simple transformer.
¢
Input ua A B Output
¢
i) Explain how the energy loss in a transformer can be reduced. (1 mark)

ii)  Calculate the output current if the input current is (30 A), and the turns ratio
of the transformer is (A:B) = (1:450) (2 marks)

Do not write in this space
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2. The diagram below shows a moving magnetic bars and a solenoid.

O

] If the bars are moved to the right, determine the poles of the solenoid at
§_ points (A) and (B)? (2 marks)
-3 v

= A: Y e
o

:_ B:

3.

[72]

[72]

.,

Q

(2]

o

O,

Good Luck

END OF EXAMINATION

14
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O
FORMULA AND CONSTANTS °
(o)
Forces and charge Electricity 5
D
F:K% I=nAev:£ i
r’ At 3
V =IR n
L= K% L -
r R:,O_ ()]
V F A
vor g = g W =Vit
. w =%szlcv2
_ 2
KE =Zmy Y& =XIR
lmvzzeV V=g—-1Ir
2 R=R,+R,
W =qAV 1 1 1
_— = —
R R, R,
Magnetic forces and fields C=C+6
r_tr 1
cC C, C,
F = BILsin @ C- o
E_ /LIOIII2 v
L 2727/' Vout :‘/in R RIR
F = Bgv IR
Constants Electromagnetic induction
e=16x10"C ® = NAB
K =9x10°N.m’ I C” oo NP
1 =4z x107Tm/ A At
Vs N _ L
m = 1.673x10" kg Vo Np s

15
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Ob/a /9
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O
[V}
0
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Model Answers

Answer of Question One:(28 marks)

item | answer answer

C Positive negative

' A

KB
7 |

mark

|

I
I < |

H
N
B

Va<Vg,Er=Ep
1 x10™* m/s

H

2161J

?/s

—
B

-
o= Ll

C 1.5A
3.6x10™*J

2C/3

Left right

Loop 1 only

I
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Answer of Questio ﬁﬁ’ﬁ )
\ (\\ R ﬂ//

J' ’; \\"\

= answer
The force per coulomb exerted on a positive charge
placed at that point in the field .

Because the electrons transfers from the duster to
the polythene when they rubbed together.

The proton will stop when the forces are equal.

9x1079%x1.6x10"1°
’r‘2

=9 x 10° x =144 x107°

1.296 x 10717

2
T 1.44 x 10716

¥y =03m=30cm

(A) 3.11 W =qAV
~W=2x107% x (270.4 —405)
=-2.69 x1077J
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To get the equilibrium of electric field strength at
point P .
“E,—E —E;=0
~E,=E,;+E;
K@ g S+ K&
ry r s
300 =200 +9 x 10° x4 x 107%/ 1
=0.6 m
. The distance is : 1.1 - 0.6 =0.5 m

The current through a metal wire is directly
proportional to the p.d. across it when the
temperature remains constant.

R= ol 5 e ol
A R
_ (1.1X107°)(0.7)
- 17
=4.5X10" m*

vAd=m? =1’ =£
T
-8
AKX i ot
3.14

S r=+14x10"° =12x10" m
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Answer of Question Three: (

item

(A) 1.I| the electrical potential energy transferred to other
forms, per coulomb of charge that passes between

the two points.
(A) 1.II

)
P
(A)2 p=lV=1=

\\.r\

=80 054
120
Q=1

. 0=0.5%x(10x60x60)=1.8x10*C

Kirchhoff’s1® law: “the sum of the currents

flowing into a point equals the sum of the currents
flowing out of that point”.

I3=II+12_’ (1)

From Loop 1:

6-311+3-2I3:O

6-31;+3 — 6=0

311=3

IlzlA

From equation (1): I,= I5-I;
~ILb=3-1=2A.

Another answer from Loop 2:
5-11,+3-215=0 1
5-1,+3-6=0

12:2A 1

Then: 11:I3-12:3 -2=1A 1
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6X1000  _6000
200+ 500+1000 1700

=Vour=3.5V

The capacitance is the ability of the capacitor to
store charge on its plates.

~C=C+Cy=
. C=15pF
2 Q=CV

~0=(15x10")(100)=1.5x10° C
=0.0015C

5uF + 10uF
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answer

—
Bq

. 432x107"7
1.5x1.6x107"
=1.8x10"m/s

(A) 3

B)1 The total number of lines of flux that link or pass at
90° through a given area

(B)2 | The magnitude of the induced e.m.f is equal to the
rate of change of flux linkage.



4 ,,_,é TR
llm)gual prlvate gh_oo}s physics. 2012/2013
é’L")/_)_)z_/"’
otbwiﬁijc//bk&j »J):* ;!

N

Diploma, semester one- first sessio

marks)

‘&l‘ [8F) > < ,'A’.r’:{
&L' “; 'f":‘
(B)3

(C)LL Y oo made of thin sheets of iran called laminations,
separated by insulating material.

(O 1.0
(©)2 A: North
B: South

End of Answer Model
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