M‘a lobs
(a2l d5L3) dold! puylaal plall eudsddl pglsd Olowial
B YA/ YNV - VEFI/VEYA qulyl pleld
JoYI gwly) Jadl) - GBI 9l

Olele &M DY oy o
L Byl § DY)

b)) Boll) e
dodo (V) § AN o« T

Yy Tales cailoxtol 85 Wil (oo ST Gl oz
GBIb dalug i dis Jgsus 929 « Bran pdy Blid (Faady
DY e Lyt azy disll]

& Loy plell pulsl] pobd Slloxtal Byls] baslgdy iVl oy
SlehoVly jolal) clo,=s Julgall ody) dddle dls olgiue
Y10 7 OM 635 &3l390l AL lads (osaill Glshslly

G el ol AL lowzel) il (s Dl puizll ey
.(05,‘»;3” ‘9i

Jelbay saszze (e sl dlzul (s LoVl pudill psdy

13V gdgaddl 335 () Uil

oo Oloe ddalw d oole

Lol O e O

cbol O3 hiw. @B

G

wiss ploy)l o)l plasuly () IS Jlbss oy :dasdlo

sl ely2Y Dlisy pransl dasdl

tdoge Oloudss

sy oo JBVI e 338 siie U Oloaiad) deB ] ssandl
Ol ()

Oblally gelal Lajlials dsgll Cos bs Jool jlas]
(OsSIU &aSUl of pably eland! dalasall) s3lb phd¥l o
22 0e gl S ge Gltiegy ¢ G gouldl g3l
Oloaiil] gaaz e gigs cplell 3ol eVl b iy onslesl
Ol GleBy 5S,b) Jsls G £)us))

JYI sladl 85800y DY) ilga)) Glehol usaekl e s
LS A3yl Olells duassdl Couulssdly poatl Ty
iSdly Casally CMledbls du el ddall OIS dalsd] OV
5l Balodl CVs dygudl CSlasdly I, Sibls 3y dcwlyl)
Oloaa¥l BYe & o5 s lgs g O LT Al

Jlsb 5S4 dsls Giad) OlslyaY JlaaYl gomebl s o
Ol il




Diploma, Bilingual Private Schools, Physics Second Session - First Semester Academic Year: 2017/2018

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics Second Session — First Semester Academic Year: 2017/2018

Question 1: Multiple Choice Items (28 marks)

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

1)

2)

3)

4)

Which of the following sentences is true about Coulomb's law of charge?

The force is very weak between the charges.
The force is always attractive between charges.

The force is directly proportional to the size of the charges.

0000

The force is directly proportional to the square of the separation between the
charges.

If two equal charges of (14uC), were separated by a distance of (5cm), what would be
the force between them?
O 50.0N O 10.0N
O 7.1 x10°N O 43x10*N
Which of the charges shown on the figure opposite needs p b
more work to move from point (P) to plate (b)? 2 ° —
: :
C) +Q + —
O -a i -
+ i
O +2Q + —
+ —
O -20 + ‘ _
| @ |
Which of the following is equivalent to the unit of energy stored in a capacitor?
o < O Av
\Y,
\Y,
O — O cv
m

Do not write in this space
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Question 1 continued

S)

6)

7)

8)

9)

An electric heater is constructed by applying a potential difference (p.d) to a
nichrome wire that has a total resistance (R). If the (p.d) was doubled, what will
happen to its current?

O Double O Quadruple
O Reduce by (%) O Reduce by (%)
What is the potential difference (p.d) between 10 Q 10Q
points (P) and (Q) in the circuit opposite? —1 — |
O ov 10 Q 10 Q
Q¢+— — — P
O 2v
O 399V I:
O 7.98v 20V

A copper wire of a cross-sectional area (3.0 mm?) carrying a current of (5A) contains
(8.5 x 10?8 electrons/m3). What is the magnitude of the drift velocity of the electrons
in the copper wire?

O 1.90x 108 m/s O 1.23x 107 m/s
O 1.23x10%m/s O 2.40 x 10* m/s

What is the potential difference (p.d) between the ends of a wire of (5Q) resistance, if
a charge of (720 C) passes through it in one minute?

O 042V O 24v
O 60V O 3600V

What is the value of (I) in the circuit opposite? 12V 9V

0.2 A i, 1Y
0.7 A A
1.4 A 4Q
5.0 A

0000

7Q 8Q

Do not write in this space
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Question 1 continued

10)

11)

12

The figure below shows a network of resistors, if the overall resistance measured
between points (X) and (Y) is (22 kQ), what is the value of (R)?

O 3.67kQ
O 12kQ (R |
—{R | — R o
O 22kQ X [ R ] Y
O 132kQ
In which of the following cases will the force on a current-carrying wire in a uniform
magnetic field be strongest?
(O The current is parallel to the field lines.
(O The current is perpendicular to the field lines.
(O The current is at an angle of (30°) with respect to the field lines.
(O The current is at an angle of (60°) with respect to the field lines.
An electron is moving with a velocity of (2.0 x 10° m/s) in a uniform B=02T
magnetic field as shown in the figure opposite. What is the
. . . . X XTX X
magnitude and the direction of the force acting on the electron?
X X1 X X
. . . 1 %
Magnitude of F(N) Direction X X' X X
O 4.0 x 10° To the right X X X X
@) 4.0 x 10° To the left
(@8] 6.4 x 107 To the right
O 6.4 x 10" To the left

Do not write in this space



Diploma, Bilingual Private Schools, Physics Second Session — First Semester Academic Year: 2017/2018

Question 1 continued

13)

14)

A square coil of (100) turns is positioned in a uniform X XX X X o x X
magnetic field of (0.5T) as shown in the figure opposite. x x x_x x x x
If the coil is pulled with a constant speed so that it is X X T XX x X
totally out of the magnetic field region in (0.1s). Whatis X Ceml X X X F
the value of the induced (e.m.f) during the given time. X X l Xoxo x X
X X X X X X
(:) O V X X X X X X X
O 1.8x107%V X X X X X X X
O 18V
O 1.8x 10"V

The transformer shown below is assumed to be 100% efficient and the ratio of the
secondary turns to the primary turns is (1:20).

240V H— 6.0 Q

If a (240 V) a.c. supply is connected to the primary coil and a (6.0 Q) resistor is
connected to the secondary coil, what will be the current in the secondary coil?

O 0.10A O 0.14A
O 20A O 400A

Do not write in this space
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Question 2: 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) Three charges are placed as shown in the figure below.

Q=2pC  Q=-3pnC Q=-5pC
i ? ’
<« 40 cm —> |
< 120 em >
a. Write two factors that affect the force between two charges. (2 marks)
(i)
(i)
b. Draw the direction of (Fnet) at (Q,) on the above figure. (1 mark)
c. Find the magnitude of the net force at (Q,). (3 marks)

Do not write in this space
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Question 2 continued

16) A proton is accelerated from the rest by a potential difference of (1 x 10° V).

a. What is the final speed of the proton? (3 marks)

b. If the potential difference is increased what will happen to the final speed of the
proton? (1 mark)

O Increase (O Decrease (O Constant
(Shade the correct answer)

17) Figure (1) below shows a circuit containing two identical diodes (A) and (B). Figure (2)
represents the characteristic graph of one of these diodes.

I(A)A
6.0V 2.5
il 20
A ! 1.5
B % 0.5
H @_ 0 | >

0.2 0.4 0.6 0.8 V (V)

Figure (1) Figure (2)
a. Which diode's characteristic graph is represented in figure (2)? (3 marks)
(O Diode (A) (O Diode (B)

Explain your answer.

b. Find the potential difference across the diode when the current increases rapidly.
(1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Session — First Semester Academic Year: 2017/2018

Question 2 continued

18) Study the following circuit and answer the questions below.

C,=3pF C,=6pF

C,=2pF C=4pF

a. Calculate the total charge (Q) in the circuit above. (3 marks)

b. What can we add to the circuit in order to increase the charging time of the
capacitors? (1 mark)

c. Inthe circuit above how much energy is stored if the charging (p.d) is reduced

by (%) (2 marks)

Do not write in this space
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Question 2 continued

19) Study the circuit below.

V. g
I__ll_:_
1 Al

3Q 12 Q

6Q

a. State Kirchhoff's second law.

(2 marks)

b. Find the current (I) in the above circuit.

(3 marks)

Do not write in this space
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Question 2 continued

20) A wire of length (40 cm) and a resistance of (R,), if the length of this wire is increased

by (60 cm) and its new resistance is (R2), find the ratio (R—z) (3 marks)
1
. B
21) A wire in a uniform magnetic field of (12 mT) carries i
a current of (6.2 A) as shown in the figure opposite. If >
the magnitude of magnetic force per length of wire is s 0 !
(0.033 N/m), calculate the angle (). (2 marks)

Do not write in this space
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Question 2 continued

22) Two long parallel wires (x) and (y) are carrying currents as shown in the figure below.

J0A
(X) =——

T

3cm

y) —l—>—

6A

a. Draw in the figure above the direction of the force effect on each wire.
(1 mark)

b. Find the force acting per unit length on each wire. (2 marks)

c. If the current in wire (y) was doubled and its direction was reversed, what will
happen to each of the following? (2 marks)

(i) The magnitude of the force acting per unit length on each wire.

(i) The type of force acting per unit length on each wire.

Do not write in this space
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Question 2 continued

\

23) In the figure opposite two conducting loops

are facing each other. An observer sees along /;l!,

the axis of the loops.

a. State Lenz law of electromagnetic induction.
(2 marks) <

d

N
U

b. What is the direction of the induced current in the smaller loop if it is moved with

a constant speed toward the larger loop which has a clockwise current? (1 mark)

(O Clockwise. (O Counter clockwise. (Shade the correct answer)

24) The figure below shows a graph of the magnetic field (B) as a function of time (t) in

the region of a circular coil of (155 turns) that has a radius of (1.9 cm).

B(T) A
r r r r r r r r r r r —
|
0.02 :
I
L
Lo d
0.01 :r :r .
L | !
r F 1
L L I
0 | | | | | | )
L 0.0 ) L 045 | 0.30 t
F——— F——————F-———F -
| | | | | | | |
| | | | | | | |
-0.01 }p—F—-F+-—+——¥3———— + -
R A S R T S R S S S
-t [__1

Do not write in this space
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Question 2 continued

Calculate the (e.m.f) at each of the following time intervals:

a. (a—b) (1 mark)

aoeds siy3 ul 931um J0u oq

b. (c-d) (3 marks)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS
Forces and charge Electricity
.00, I =ndev
F=K=22 P
E:K% O =ne
r V =IR
vV F L
E:—:— R = —_
d 0 9
2
vore=". p=vi=1’R=""
0 R
1 W =VIt
KE = —mv? 1 1 5
2 W =—QV ==CV
KO 2 2
V== Y& =ZIR
1 2.y V =¢—1Ir
R =R, +R,
W =qAV i_1.1
F=mg R R, R,
C =C,+C,
Magnetic forces and fields 1 1 1
c¢’c,
F =BILsin® c=-¢
7
E _ tod 1, R,
L 27‘(‘}" Vaut _Vin R1+R2
F = Bqgv
Constants Electromagnetic induction
e=16x10"C ¢ =NAB
K =9x10°N.m*/C? e NBP_
1o = 47107 T m / A At
m proton~ X g Vp Np IS
g=9.8m/s’

Do not write in this space
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The force is directly proportional to the
size of the charges.

7.1x10*N

2Q
C.V

Double

2V

1.23x10™* m/s

60 V

0.2A

12 kQ

The current is perpendicular to the field lines.

6.4x1014 To the left |‘




Item

2017/2018

1- The distance between the charges. 14
2- The amount of the charges.
< 1.6
Fret=F12+ F23 1 4
., (3%x1076)(2x107%) (3x1076)(5%107° )
= k( (0.4)2 )+ K( (0.8)2 )
_ (3x107¢)(2x107¢) = (3x107%)(5%x107%)
= (9x10°)( (0.4)2 (0.8)2 )
_ 6x10712  15x10711
= (9x10°) (0.16) (0.64)
=0.55N
1
PE=V.Q= (1.6x10"1%)(1x10 ) 3 1.1
1 1.1
~mv? =eV=1.6x10"% 2
2(1.67 x 10727)v? = 1.6x107** 1
v=14%x10%m/s 1
Increase 1 1.13
Diode A. 1 2.9
Because it is the only diode which 2
allows the current to follow.
OR
Because it is forward biased.
0.6V 1 2.9
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0=CV=9x23.33
Q = 29.97 uC

A resistor.

W ==Cv?

C is constant, V reduced to (é),

2
W=1 X 3.33 uF % Gx 9)
=1.50 x10°J

Around any closed loop in a circuit,
the sum of e.m.fs is equal to the sum

R;=4+3+3=10Q
6- 31-31-41+6=0
12-101=0

[=2=12A
5



19 b Another solution:
By using Kirchhoff second law:
Li=12+13 (1)
6-31;-121-31;+6=0
12-61;-121,=0
2-11-21=0 (2)
6-31;-615-31;+6=0
12-61;-615=0
2-11-13=0 (3)
From 1 in 3:
2-1;-(I1-12)=0
2-211+1,=0
4-411+21,=0 (4)
From (2) and (4)

2 -I1 -21,=0

4 -4L+21,=0 (4)
6= 5I;
L=2=124
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Answer

I 40
R1=%=—A’—’ (1)

__ 100
R,=%=—% (2)

From (1) and (2):

F = Bllsin@

\9)

—_ o

sing =—— =293 _ 04435

IXBI 12X1073x6.2

0 = sin~10.4435 = 26.3°

X) — =

3cm

)

F _ tolil 3.10
l 2nr

F _ 4mx1077x30x6 1

I 2mx0.03

Z=12x1073N/m 1

i) Double Or (2x1.2x10°=2.4x10°N) | 1 | 3.10
ii) Repulsion force 1



e.m.f is such that it will try to oppose
the change in flux that is producing it"

Counter clockwise.

e=0

A= 7
—7x (0.019)?
=1.13%x103 m?

_ _nAP_ A a BB
&= At NAAt

(0.01—(—.01))

€=—155x%x1.13 x 1073 x( =

=0.04V

End Of Marking Guide



