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QUESTION ONE

There are 14 multiple choice items worth two marks each.
Shade in the bubble next to the best answer for each item.

1. Kirchhoff's loop rule is an example of conservation of:

() mass. (O charge.

(O energy. ()  momentum.

2. When different resistors are connected in parallel, we can be certain
that:
(O the same current flows in each one.
() the power dissipated in each is the same.
(O the potential difference across each is the same.

(O their equivalent resistance is greater than the resistance of each individually.

3. The constant (k) in Coulomb's law depends on the:

(O force () charges
(O distance (O material

4. What is the total force exerted by the charges (q,) and (q,) on the
charge (q,) in the diagram below ?

Q=+5nC 4;=+2nC  q,=-3nC
* * * =
51—1 CIn —lw: :

I
Lu— dem —

O 1.41x 10*N O 2.82x10%N
O 3.09 x 104N O 3.94x 10*N
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5. In an experiment, a positively charged oil .

E

drop weighing (6.5x101° N) is held stationary
by a vertical electric field as shown in the
diagram opposite. If the charge on the oil
droplet is (1.2x10!8 C), then the electric

field strength equals:

O 1.8x10* N/C
(O 7x108 N/C

O 7.8x10733 N/C
(O 5.4x103 N/C

sl 1 § oSSy

6. In the circuit opposite, switch (S) is originally
open.How does the current through resistors
(R,) and (R,) change when switch (S) is closed?

Current through (R,) | Current through (R,)
O increases increases
O increases decreases
O decreases decreases
O decreases increases

F 9 F 3 F 3 F 9

‘_.7

. Three capacitors are connected to a (12 V) battery as shown in the

circuit below. The capacitors are fully charged. The total energy

stored by the capacitors is:

| C,=20 uF

C2=5UF

g-12V T I == C;=10UF

(O 2.06 x10%] O 5.14x10*1]

O 10.1x10*] O 25.2x10%]
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8. The table below shows measurements of length ,( £ )radius (r),

resistivity ( p ) and temperature (T) for four conductors. Which of
these conductors has the highest resistance?

{(m) r (m) px10°® (Qm) T(C?)
O 0.20 0.002 2 40
O 0.40 0.004 4 35
O 0.60 0.006 6 25
O 0.80 0.008 8 20

O 0.9W
O 2.7W

O
O 8.1w

9. The diagram opposite shows a potential
divider circuit. What is the power dissipated
in resistor (R,) ?

1.8 W

10. For the circuit shown in the diagram opposite,
when switch (s) is closed, which graph

sl 1 § oSSy

represents the voltage across the capacitor €T - ¢
with time? /
<
Vi V Vv
€ £ £
- >t >t !
O O O O
11. The equivalent unit to the "Tesla" is:
(O  web/m? (O  web.m?
(O web/m (O  m/web
3
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12. The figure below shows a power station. The suitable values for
V (kV) and I (A) to reduce the energy lost by wires from the power
station are:

Power station

o

Home

: ; transmission lines

AC
V (KV) I(A)
O 10 200
O 20 100
O 40 50
O 80 25

13. The figure opposite shows two identical wires
carrying the same current. One of them is
connected to a sliding rod. What will happen to
the magnet when current passes through wires
(1) and (2)?

O move up. 4

5]
(O move down. wood 3
(O stay stationary. =
(O rotate clockwise. O]
VI 1

(1) (2) sliding

sl 1o § oSSy
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Magnetic -
flux

[

14. The graph in the figure below represents the variation in magnetic
flux with time for a coil rotating vertically in a magnetic field.

Induced &
emf

[\

Y
Iné:inl.}lc%ed ]
N AV

V%

-

\= Time

Time

Induced
emf

O

Which graph represents the corresponding induced emf in the coil?

3

Induced
emf

O

O\
/N

V%

= Time
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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.

OUESTION TWO: 14 marks

15. The diagram below shows two charges (Q,) and (Q,) which are
distance (d) apart. If the electric field is zero at point (M), which is
at distance (3/2d) from Q, and (d/2) from Q,, answer the
following questions.

Q, Q, y
o >

! d [

a- State Coulomb's Law. (3 marks)
. Q1
b- Calculate the ratio Q_ . (2 marks)
2
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16. An electron is accelerated from rest to pass between the deflecting
plates shown in the figure below.

[ ] 4 KV

b
i/l 60 mm
electron G.-)—u.i

] OV

a- At which point, (a) or (b) will the electron gain higher kinetic energy.
(1 mark)

b- Calculate the electric force acting on the electron. (2 marks)

c- Calculate the velocity of the electron when it exits the region between
the deflecting plates. (2 marks)
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sl i § oSSy



o
i 1 1 1 11 i 1 1 1 11111
Diploma, Semester one-First Session, Bilingual Private Schools, Physics 2013/2014
17. The diagram below shows a circuit consisting of three resistors
which are connected with a power supply of voltage (120 V).
V= IIZO \Y 60W
I : NA
1{1
R, R,
VavaV VAvAV
2 75 W 100W
i a- Define the electrical power. (2 marks)
3
3
b- Which resistor has the lowest resistance? Explain. (2 marks)
o
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QUESTION THREE: 14 marks
18. The diagram below shows a graph of the voltage (V) against the
charge (Q) for two capacitors.
V(V) &
3 C,| Ic,
//
2 P
/
1 4
3 6 9 12 15 18 Q (u0)
a- Define the capacitance. (2 marks)
[

b- If the capacitors were connected as shown in the circuit below, calculate thier
(3 marks)

equivalent capacitance.

C1 C2
II | |
| I
| |
| !
6V
sl 1 § oSSy
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19. Figures (1) and (2) below show two electric irons. The first one has
a wire length of (0.2 m) and a radius of (0.002m), while the second

has a wire with length of (0.1m) and a radius of (0.001m).

copper wire copper wire

220V
Figure (1) Figure (2)
a- Define resistance? (2 marks)
Py
b- Determine the ratio of power between the two electric irons | — ).
2 (2 marks)

o [
%\
c- If the resistivity for the wire of the electric iron is (2x10°Qm), how many 'ag'z
coulombs of charge pass through the first electric iron during (2 hours)? _3
(2 marks) :‘i

10
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20. The circuit below consists of three equivalent resistors R,,R, and
R, each of value (100 Q), and two dry cells with ( € = 12V, €,= 6V).

I

1,

SR,

Determine the current ( I, ) through resistor R,

(3 marks)

sl e § oSSy
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QUESTION FOUR: 14 marks

21. A magnet bar is placed on a sensitive electronic balance as shown
in the diagram below. A hollow solenoid is held stationary, so
that the magnet is partly within the solenoid.

Solenoid —»

faRa Wil sl
ERTRVRY)

magnet bar

5

—

L
- 4242g Electronic balance

a- Does the reading of the electronic balance decrease or increase after the
solenoid is lifted straight up? Explain. (2 marks)

b- Determine from the diagram below the type of the transformer. (1 mark)

R g 30 turps 300 twims @

12
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22. The figure below shows a rod (X ,Y) with length (0.16 m) suspended
by a scale (a,b). The rod is connected with a battery and put
inside a perpendicular magnetic field of (0.4 T). The scale (a,b) is at
equilibrium when switch (k) is open.

a fh b

A

FE
A

After switch (k) is closed, a current of (8.5A) flows through the rod (X, Y).

\

a- At which point, (a) or (b) does a mass (m) have to be added in order to make

the scale at equilibrium? (2 marks)
b- Calculate the magnitude of the mass (m). (2 marks)
13
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23. The rectangular coil in the figure below has 80 turns, and is (25cm)
wide and (30 cm) long. Half of its area is located in a magnetic field of
value (1.4 T) which is directed out of the page as shown.

The resistance of the coil is (24 Q).

@@@@@@@@@@@@@ﬁ
PR O
PEPEEOEEREEEOO O
PO JPIOEOIOOEE OO
OO PEEOIOEE OO
PEORePIOEEICEE OO

K M N

coil

a- If this is an a.c generator's coil, how can you increase the e.m.f (€ ) of this

generator? (State only two ways) (2 marks)
b- Find the magnitude of the induced current if the coile is moved
with speed of ( 2m/s ) downwards to the end of the magnetic field.
(2 marks)

14
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24. An electron moves from a linear region into a magnetic field of
(0.50T) as shown in the figure below.

KX XXX

v = 2500 ms! B
[: XX XXX
KX XXX
KX XXX
a- Complete the following figure, which represents Flemings left hand rule.
(1 mark)
Force
.
4
b- Calculate the magnitude of the force acting on the electron. (2 marks)
End of the Examination
15

sl 1 § oSSy

sl i § oSSy



sl 1 § oSSy

1 1 1 1 1 1 i1 1 1 1 1 1111
Diploma, Semester one-First Session, Bilingual Private Schools, Physics 2013/2014
FORMULA AND CONSTANTS
Forces and charge Electricity
F:KQ1Q2 I=nAev:£
2 At
V =IR
E=K % L
r R=p—
7 A
Q W= lQV _Lep2
KE = lmv2 2 2
) Y& =2IR
L ey V=c—-1Ir
2 R=R,+R,
W=qay 111
—_— = + —_
R R, R,
Magnetic forces and fields C=C +C,
1 1 1
_— _|_ —_
F = BILsin @ ¢ G G
F  ull, c-¢
_— = V
L 2mr R
— V — ] 1
F = Bgv out "R+ R,
Constants Electromagnetic induction
e=16x10"C ® = NAB
K =9x10°N.m*/C? o _NA?
11 =47 x107 Tm/ A At
1673 10727]c E—&—I_p
m proton ** X g Vp Np Is
M electron™ 9.1x10°%! kg
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Answers for Question One:(28 marks)

8 I S e 1

. The potential difference across each is ..-
2 11

the same.
S — BN
N S ST — e Y AT
I I TR I 1Y N

Bmwugh (Rl) Current through (RZ) n

ecreases 1ncreases

- Ilm
{(m) | r(m) | p@m) | T(C") 2.11
0.20 | 0.002 2 40

I TR 0 O
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Answers for Question Two:(14 marks) ™\ g \§;§)
R g

The force between two charges is directly

proportional to each of them and inversely
proportional to the square of their separation.

|-_At point b.

%4
F=eE =¢ —
d
P 1.6x10" %2 x103
6 x1073
=5.3x10"14 N

-
(16) -c E

- 2 =V
va e

|

_|2x 1.6x1071%9x4x103
N 9.1x10731

=3.7x 10" m/s




(17)-a The rate at which energy is delivered to the 1+1 K 2.13
resistor.

(1 7)-b R1 1 A 2.13
In series circuit, the current is the same in all 1
resistors.
or
l P=IV=IR,so,PaR |1




f/w

v(%&)y
\ W

(18) -a | Capacitance is the ability of a capacitor
to store charge on its plates.
I~
(18)-b | From the graph we calculate the

|

capacitance for each capacitor.

Q; 18 x 107°
=—=———/#—=6 X 107°F
Vi 3
Q; 12 X 10°°
v, 3
Since they are in series, so the capacitance of
the three capacitor is :

Cz= =4 X 10_6F

1_1+1_1+1_5
c ¢ C, 6 4 12
C_12
5

=24 X 107°F = 2.4 uF

Another answer :
W= 2y = 218 x 1075 x3 =27 x 1079

1
=12 X 107® x3=18x10"¢)

1
EQsz = 2

Then calculate C for each one by using
this equation: w = > cv?

/ff/f

o=
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Answers for Question Three: (14 marks) :0) LP/)
I I 1
[

1

(19)-a | The ratio of potential difference across a conductor
to the current in the conductor.

V2

(19)-b Py _ LV _ R 1 R | 2.13
P, Lv V2
Ry

L
P Ry Pa LA LymrE Ly}
P, Ry ph LAy Ly Lyrd
A

_0.1x(0.002)%
0.2 X(0.001)2

(19)'0 — ﬁzz ><10_6 ___0_2___ A 2.11
R=ra " 7 (0.002) 1
~3.18x 10720
—re=Ce= 20 caxeoxen)| % |
Q=lt=pt=39gx102 *( |z
£ Q=498x%107 C

S S

| <




item answer

20) | Leli+ —(1) A 28
| From Loop I:
&, — ;R — 5R=0— (2)
& — R — LR=0— (3)
| €& +&—-R([+L+21;)=0 1
but I=I,+I,
€1+ €2 — 313
R
13: 12+6 1
3x100
= 0.06 A =60m A L
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Answers for Question Four: (14 marks)

(21)-a || Will decrease. 4
Because the coil will create an induced 1
current such that it will try to oppose the
change in the flux. So it will have two poles
in the coil (S-N) and the S-pole of the coil
will be attracted with N-pole of the bar
magnet.

(21) b || Step — down voltage J K | 4.8 \

Fp=mg

(22)-a In point (a) because the direction of force 2 A 35 I
acting on the suspended rode (X,Y) is down.
I—l—'

BILsind =m g 0=90’
0.4x85x%x016 =m x9.8
m = 0.055 kg

|

-Using a coil with more turns (N).

-Using a coil with a larger cross- sectional
area (A).

-Increasing the strength of the magnetic field

(B).

-Increasing the frequency of rotation of the

coil.

K

4.5,4.6
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(224
oA 4
item answer \Y)—I |O_—B
A 4.5

: o a9
Answers for Question Four: (14 marks)~ g
A "4
For one loop:
® =B.A =B (xy)

il da

g = Bxg,

=-(1.4 T) x (0.25 m) x (-2m/s)
=0.7V

So for 80 turns coil:

880:(07V)X(80):56V

g [=— = ﬂ:2.3 A
R 241
Force
(24) a ). Magnetic field % K 3.6
Ly wJ Direction of current 1
3 +
(24) -b F = Bqv A | 36
~F=050x1.6x10"1 x 2500 1
=2.0x 10716 1

End of Marking Guide
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