M‘o Vol
(a2l &3L3) ol uylaalt plall ealsdl polss locial
e Yo SV /Y31 - YEYA/NEYY @»l)o.ll (’l“U
JoYI byl Jaddl - gV 59!

Olele &M DY oy o
N Byl § DY)

b)) Boll) e
dodo (V0) g dliadl o T

pslad Olocal 1ol LIl s § Bo)lgll Olsl2 YL alVl oy -
; NNES/PWES

G3Y1) el @l AL Olocadl dliwl (s LleYU padill psdy -
(03,«;3” 31

Jellazy sastia (o jLsYl Akl o BleYl padel pody -
13V gdsaddl 339 () JSal

oh bl il -
o O e O
bl O i, @

xisg poloyl wla)l plazol (@) JSa) Julbs o) ddasde
sl ely2Y Dlisy pransl dasdl

:0loael puid faslgdy Clealss

e Olotel) ey (o FBS e b dizll ] sgod]
Al L3I deassd! Bl )

e Jas 551 Sl o ol el sl pusledl 035 DS gig
aloel G V]9 Oloied] 585 § poiall duass

Al LS Oloaal) 3Syg pae Igmbaay Of gisiad] e sy
ol UV sladl 850 o] Agame Wiilgn g1 OISde of Sll,S 5
ool 51 83l ST L] Sem Y S Sloviadly Vs o) o g8 o]
OIS dalo ST 5] oy LSl o 3 g 55 o o

sably slal dalasall) Gawll 0L Osediibl wdy Of Gz
Glosll pelllls Ol goyabl (g3l s Al deS) 5
Olaa¥l Olads 35U Jsls Gladl zigs ((Slaylal)

Y] Js b Oloca¥l &l aege oo, bkl pudnel) o ¥
ks 29l @3 35Sy ey dldy el ds phﬂ o 13)

,k:.as d_)lso




Diploma, Bilingual Private Schools, Physics First Session — First Semester Academic Year: 2016/2017

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics First Session — First Semester Academic Year: 2016/2017

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 correct answer for each of the following items.

1)

2)

3)

Which point has the lowest electric field strength in the electric field of a unit charge
shown below?

1

0000

2
3
4

The figure opposite shows a thunder
cloud which is (500 m) above the
ground. The potential difference
between the base of the cloud and the
ground is (200 x 10° V). A raindrop with

a charge of (4 x 10712 C) is in the region -
between the cloud and the ground. 500m b
What is the electrical force on the rain !

drop? Ground

O 1x10"N O 1.6x10°N

O 5x10"N O 25x10%N

The electron and proton of a hydrogen atom are separated by a distance of
approximately (5.3 x 107"'m). What is the magnitude of the electric force between
these two particles?

O 43x10'8N O 82x108N
O 0.27 x10°N O 51x10"N

Do not write in this space



Diploma, Bilingual Private Schools, Physics First Session — First Semester Academic Year: 2016/2017

Question 1 continued

4)

S)

A capacitor of capacitance (C) stores charge (Q) at a potential difference (V). If the
applied voltage is doubled, what will be the capacitance?

C)%c O ¢
O 2cC O c?

The figure below shows two circuits (1) and (2) each of them has three identical

resistors.
6V
6|V |,
A\ i !
&) ! |
| —
— H H }— :
) S )
Circuit (1) Circuit (2)

Which circuit has the higher combined resistance and the lower ammeter reading?

Circuit with higher Circuit with lower
combined resistance ammeter reading
O (1 (2)
@) (1) (1)
O (2) (1)
@) (2) (2)

Do not write in this space
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Question 1 continued

6)

7)

A bulb is connected in a circuit (Z) as shown in the figure below.

g 7 ®:

If all the light bulbs shown in the circuits below are identical to the bulb in circuit (2)
and the p.d across each battery is identical as well, in which of the circuits do the
bulbs glow with the same brightness as in circuit (2)?

O
X X
O T & &

A part of a circuit is shown opposite with the

—{

X X

values and directions of the currents for some ‘TZA ‘¢4A ‘?3A

branches. What is the value and direction of —

current (I)? 5A ‘ I ‘TZA
Value of current (1) Direction of current (l)

) 6A |

) 6A 1

) 4A !

) 4A 0

Do not write in this space
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Question 1 continued

8)

9)

A circuit is set up as shown in the figure opposite. 12V
The reading of the ammeter is (3.0 A), and the ||_| | @
reading of the voltmeter across (R,) is (4 V). What I
are the values of both current (l) and the voltage
(V) across resistor (Rz)?

[ (A) V (V) R, R,
) 1.5 8 -
O 3.0 4 o\

\',

(@) 3.0 8
(@) 1.5 4

The circuit below shows a thermistor in a potential divider. The graph shows how the
resistance (R) of the thermistor changes with temperature (T).

Z

N

thermistor
—

h

(a)y—I
N

RA

>

T

As the thermistor becomes warmer, what happens to the reading of the ammeter and

the voltmeter?

Reading of the ammeter Reading of the voltmeter
@) Decreases Increases
O Decreases Decreases
@) Increases Increases
@) Increases Decreases

Do not write in this space
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Question 1 continued

10) The current in the circuit opposite is (6.4 A).
What is the number of electron flow per second
and its direction through the resistor (R)?

11)

12)

Number of electron | direction of electron
flow /second flow
O 4 x10" From Xto Y
@) 8 x 10" From X to Y
O 4 x10"7 FromY to X
O 8 x10" From Y to X

Which figure shows the pattern of the magnetic field produced by a current-carrying

solenoid?

VWA

Yiir*i Y

Two long parallel wires are carrying the same current and repelling each other with
a force (F) per unit length. If both currents are doubled and the wire separation is
tripled, what will be the force per unit length?

O 3¢
4
o ¥
3

O

O

Do not write in this space
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Question 1 continued

13) A magnetic bar on a light trolley is moving towards a coil (PQ) as shown in the figure

14)

below.
. v(ms™)
magne —_—
\IN [ S]
trolley —

) -

Which of the following statements is true?

Polarity of pole (P) as trolley | Polarity of pole (Q) as trolley

approaches the coil leaves the coil
@) south pole south pole
O north pole south pole
O north pole north pole
O south pole north pole
The figure opposite shows a
transformer that has an efficiency o)

. O—

of (100%). If it produces an output 20V @utput
power of (100 W), what will be the Inputc \
amount of current in the primary coil? 4—
O 02A O 5A
O 50A O 2000 A

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics First Session — First Semester Academic Year: 2016/2017

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) An insulator bar is rubbed with cloth and charges
are transferred as shown in the figure opposite.

a. What is the material of the bar? (1 mark)

(Choose the correct answer)

(O Polythene
(O Perspex

b. Explain why we cannot charge a metal bar using the same method shown in the
figure above? (1 mark)

16) Two bulbs (A) and (B), each is labeled with (75 W), and connected as shown in the
circuit below.

a. What is meant by that a bulb has a power of (75 W)? 1\ 2\

(2 marks) ol I °
= 4

Do not write in this space
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Question 2 continued

b. Which bulbs in the circuit above will be glowing in the following cases?

(i) Switch (1) is closed and switch (2) is opened. (1 mark)

(ii) Switch (2) is closed and switch (1) is opened. (1 mark)

17) The figure below shows two values of electrical potential at points (A) and (B) within
the electric field of a positively charged sphere.

a. Define the electric field strength. (1 mark)

\ \\ \\
\\ \ \\
\ R 22V
\ 10V
b. Find the magnitude of the charge (Q) that
requires (3.0 x 1072 J) of work to move it from
(A) to (B)? (2 marks)

c. On the figure above, draw a point (O) where the charge (Q) gains kinetic energy
greater than (3.0 x 1072 J) when it moves from point (O) to point (A). (1 mark)

Do not write in this space
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Question 2 continued

18) Two point charges Q,) and (Q,) are separated by distance (r).The charge Q,)is three
times the charge (Qz).The below graph represents the relation between the electric
force (F) and the inverse squared distance between them (r-2).

A
F(N)
2000
1000
»r?(m?)
50 100 150 200
a. Find the charge of the smaller point charge. (2 marks)

b. Calculate the electric field strength of the greater point charge at a distance
(0.08 m) from its center. (2 marks)

Do not write in this space
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Question 2 continued

19) In the circuit below when switch (S) is opened the reading of the ammeter is
(0.25 A), and when switch (S) is closed the reading of the ammeter is (0.45 A).

a. Define the elecromotive force (emf) of a 2 ¢

source. (2 marks)

/s

R,-8.0Q
b. Using Kirchhoff's laws prove that the e d
current passing through resistor (R1) and
(R2) are equal when switch (S) is closed. (2 marks)
c. Find the emf when switch (S) is closed. (3 marks)

Do not write in this space
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Question 2 continued

20) The configuration in the figure below shows identical capacitors, each has
capacitance (C).

a. Define capacitance. (2 marks) C,
| |
|1
C, 3
| | |
¢ ] ] ¢
C4 CS C6
| | | | | |
I I I
b. Calculate the combined capacitance. (3 marks)
c. Which capacitor stores the largest energy? Explain. (2 marks)

Do not write in this space

1
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Question 2 continued

21) The figure below shows a current carrying wire of (4.7 cm) length in a magnetic

field (B).

X X X X X X
X X X X X X
X X X X X X
X X X X X X
X X X Xy X X
X X X X X X
X X X X X X
X X X X X X

a. Inthe figure above draw the direction of the magnetic force acting
on the wire. (1 mark)

b. If the magnetic flux density is (2.6 x 1073 T) and the current in the wire is (5.4 A),
calculate the maximum magnetic force that will act on the wire. (2 marks)

Do not write in this space
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Question 2 continued

—15mm—p
22) Two parallel long wires (X) and (Y) carry currents of (5 A) and I A Al
(2 A) respectively as shown in the opposite figure. X Y
a. Calculate the force per unit length acting on wire (Y).
(2 marks)
X Y

b. If a third wire (Z) with current (3 A) directed upwards is placed (5 mm) to the right
of wire (X). Find the resultant force per unit length (F//) acting on wire (Z) due to
the current in wires (X) and (Y). (2 marks)

Do not write in this space
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Question 2 continued

23) The figure below shows a simple a.c. generator. The coil of the generator has (1 turn)
and is (25 cm) wide and (30 cm) long. It is located in a magnetic field of (1.4 T).

a. On the above figure write in each of the boxes the name of the parts. (1 mark)

b. State two ways which could be done to increase the rate of change of flux linkage
of the generator coil. (2 marks)

Do not write in this space
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Question 2 continued

24) A mobile phone charger contains a transformer. Part of the circuit is shown below.

(o O
Vp =230V a.c.
O O

Np = 1725 turns N = 45 turns

a. Calculate the voltage across the secondary coil. (2 marks)

b. When the charger is connected to a mobile phone the output current is (0.80 A).
Calculate the current in the primary coil. (2 marks)

[ End of Examination ]

Do not write in this space
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List of Formulae

0,0, I =nAdev
F-K=52 o
0 O =ne
b=k V = IR
L
E=K=£ R =pz
d Q .
w Ry - . G
vor e =— 2
Q W =VIt
KE = ~mv* w =Lor -Licy?
2 2 2
—mv- =elV e =2IR
V =e-1Ir
W =qAV R =R, +R,
F= TP
s R R, R,
C =C,+C
Magnetic forces and fields 1 11+ 21
c ¢ e,
F = BILsin@ c 0
F_ou 4
Z - 2 vV =V R,
Jr out in R1+R2
F = Bgv
Constants Electromagnetic induction
e=1.6x10"C ®=AB
_ 9 2 2 A
K=9x10°Nm"/C €=_N_gp
u. =47 x107"T.m/ 4 At
1.673x107k Vs _Ns _Ip
m =1.673x% b LI,
proton g Vp Np ]S

Do not write in this space
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Marking Guide
ANSWERS TO MULTIPLE CHOICE QUESTIONS:(28 marks)
Item | Answer Answer Mark OB C.L

1 C 3 2 1.7 K

6 1.6
2 b 1.6x10°N 2 18 A
3 b 8.2x10% N 2 1.4 A
4 b C 2 2.24 K
5 b (1) (1) 2 2.18 K

4 2.8
6 G &r 2 218 A
7 a 6A l 2 2.15 R
8 C 3.0 8 2 2.18 A
9 d 2 2.9 | R

Increases Decreases 219
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Item | Answer Answer === Mark | OB C.L
10 c 4x 10 | FromYtoX 2 ;; A
e
11 d ST 2 3.3 K
e
12 d 4F/3 2 3.10 A
13 a south pole south pole ) 4.4 R
14 b 5A 2 4.8 A
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Item | Part Answer Mark| OB | C.L
a Perspex I 1.1 K
Because each charge transferred to the 1 1.2 K
metal rod will flow along the rod then 1.3
15 through the hand/body to earth.
b | OR
Hand/body and earth are poor insulators (or
good conductors) of electricity.
a | The bulb transfers (75J) of energy in each 2 [ 213 K
second.
16 .
b-i | A 1 2.9 A
b-i | A,B 1 2.9 A
a Force per unit positive charge acting on a 1 1.6 K
stationary point charge.
17| b |V =22-10=120 3 |13 A
w _ 3.0x107
= 1
¢ 14 12
=2.5x107°C 1
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OB | C.L
1.14 | R
-
17 -
NOTE: Point (O) could be anywhere in
the shaded area.
_ AF _ (2000-1000) _ 2 1 14 R
a slope = — = 00-100) 10 N.m 2
slope = kQ,Q; %
10 = (9 x 10%) X 3Q, X Q5 1
Q, =19 x1075C %
18 b Ql = 3Q2 —% 1.9 A
k@4
E —_— —TT
(9x10%)x3x(1.9x1075) 1
E —_—
(0.08)2
= 80.2 x 106 V.m™? 3
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Item

Part

Answer

C.L

19

The electrical potential energy
transferred from other forms per
coulomb of charge that passes
through the source.

Taking the loop (bedcb):
—LRy + LR, =0

—8I; +8I, =0

81, = 8,

sIp=l

Note:

Students can take other loops to
prove that give I,=I;

G ST

o=

2.16
2.17
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Item | Part Answer & DX, / ¥ Mark | OB | C.L
19 c When the switch is open: 2.15 R
Take the loop (abcdefa) g}g
e—Ir—IR, =0
£—0.25r — 0258 =0 3
e—025r—-2=0 (1)
When the switch is closed:
=1L +1,
L=1I
L =1=2%5 - 02254 3
Take the loop (abefa)
e—Ir—LR, =0
£ —0.45r —0.225 X8 = 0 3
£—045r—-18=0 (2)
Subtract (2) from (1)
02r—02=0 3
r=10 =
Put 7 in (1)
e—025x1-2=0
£ =225V 3
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(2235 o)
(\C/H AL B TANG
RE 777
Item | Part Answer \J{:ww OB | C.L
a | The ability of a capacitor to store charge 2 223} K
on plates.
b {1 1 1 1 1 8 1 2271 A
— === 2
c, ¢, c, C C C
1
C, = & 2
2
1 1 .1 .1 1 1. 1_3 1
—=—t—t—=—t—+t—== )
c € € € C 0 € €
1
=i ¢ =% 5
£, =0, £ Gl = Oty s SO %
2 3 6
11 1
C, = 6 —C D}
v Capacitor (1) 1 226 A
: : 227
Because it has the highest p.d (voltage 1
difference) OR the energy (w) is
directly proportional with p.d as shown
in the formula (w = %CVZ)
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l

=133x10"* N.m™*

Item | Part OB C.L
a X X X 3.6 K
X X X
X X X
X X X
X X X
21 X X X
b | F=BIlising 3.7 1 A
= (2.6 X 1073) X 5.4 x (4.7 x 107?)sin90
=6.6Xx107*N
a E _ Molxly 3.10 A
722 l  2mr
F _ (4mx10~7)x(5%2)
o 27(0.015)
F
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Item | Part

OB

C.L

22

Fzx _ Holxlz
l 27TT'ZX

(4rx10~7)x(5%3)
2m(5x1073)

=6Xx107*N.m™?!

Fzy — Uolzly
l 2nTzy

_ (4mx10”7)x(3x%2)
2m(10x10~3)

=1.2x10"*N.m™

F;=(6x10"%) - (1.2x107%)

=48x107*N.m™?!

noj=

o=

[\C1SN

3.9
3.10
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Item | Part Answer \\\{u‘. o, ;Mark OB | C.L
pS———
a m 4.6 K
g S
| “ 1
' ' 2
Slip rings }<' ; output voltage 1
AN 2
23 / Brushes |
b 1. Increasing the number of turns. 1 4.6 K
2.Using a coil with a larg cross section area. 1 4.7
3.Increasing the strength of the magnetic
field.
4. Increasing the frequency of rotation of
the coil.
Note: (Student can write any two of these )
Ns _ Vs 4.8 A
a Np Wp
45 Vg
1725 230 2
V=6V 5
24
b Ns _Ip 48 | A
Ny s
45 I .
— = _F 13
1725 0.8
1
[,=20.9 x 10734 2

End Of Marking Guid
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