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In the name of Allah, the Most Gracious, sl Gan ) A

the Most Merciful

Do not turn the pages of the test book o Jd LEAY) Al S clabea L8 Y

Until your supervisor tells you to do so. GUAy G pial) & iy
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Testing time: 2 hours

The physics test
has 13test items.
General Instructions:

e You have to use a pencil to answer
multiple-choice  questions or for

ALY e ey A ) Al alasin) ey
drawings. i L

ERIEN]
e You have to use a pen to answer

constructed response questions. Al A el Giallly LAY AB e o

amdl 8 )Ty Leagh e lineLoud

O biia) Al oo LAY Al Gae
Bmal Ala) elia dlaly el g daetia

* The test items are presented in English
and Arabic to help you better understand
the questions.

e Some of the items are multiple-choice
items, and some require you to write a
short answer.

Ja )l Cpecall danie (e LAY Al
el B elila) maaty 8 AU ) sl
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L OV IS Al Ladé saal 5 dila) a8
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S5l 13 ) sl s Ada) e ST apaty cud
@l e Jeani Ol mal 5 JSG) 3a0as lida)
Gl LAY e at obal JUl & da )
Al dla) s

e Multiple-choice items have four
alternative responses. Mark your answer
in the box next to your answer choice

e Mark only one answer for each multiple
choice item. If you want to change your
answer, completely fill in the box for the
answer you do not want. If more than
one answer is marked, or if your answer
is not clearly marked, you will not receive
credit. In the sample below, the third
answer choice will be considered the
student’s response.
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e For the short-answer items you may

answer in either English or Arabic. You
must write your answers in the spaces
provided in this test book.

* You may use the blank pages at the end of

this test book to make notes or do
calculations, but you will not receive
credit for anything written on those
pages.

If you wish to change any of your short
answers, make sure it is clear what your
response is. If there are two responses or
the response is unclear, you will not
receive credit.

Do not spend too much time on any one
item. If you find an item too difficult, do
the rest of the test and return to the
difficult item later.

Respond to all items, even if you are

unsure. You will not lose points for
incorrect responses.
You will be given a warning at half-time
and 30 minutes before finishing time. You
will be given a final warning 10 minutes
before finishing time.
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Part one (MC- Question )( s ¢ JLadY) Abiaf ) J¥) ¢ ol

Lagha JS ke (ially S Cuind (o ASilin 908N 3680 e la | g
9(0.2 m) 181 (A Lagiys Alualdl) Adlesall g (5x10°° C)

(K= 9x10° N.m?/C?)

What is the electrostatic force between two electric charges
each of (5x10°C) and separated in vacuum by (0.2 m)?

( K= 9x10°N.m?/C? )

0.45N

1.1N

25N

L) O] O O

56N

242> A 5 GsSadl (4 (3.2x10%° €) Adiadi G gaddia pad Jpaipl | 2
Uil 2y ascall 45 ) 4Bl dad La (200 V) 0 )2ka

A charged particle of (3.2x10''° C) is accelerated from rest by a
potential difference of (200 V), what is the kinetic energy of
the particle after accelerated?

1.6x10%J

2.6x101°J

6.4x1017J

L1 O O O

3.2x101% ]
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¢ paral) Laguaamy (ya Alia o £ A B Glis gdaga (linily ¢S (liiad
Lagin Jualll) £181 Jadiaa) 13) Cpiandl) cp AaSilin g S 3 Bl Eaaay 13La 3
PAG Lagy Alucal) 83 2a (€1-= 3 F/m) 43l gsd) ghalaw A jle Balay
(g.=8.85x10"12F/m)

Two electric charges are put in a vacuum and separated by a
distance, what happens to the electrostatic force between
them if the vacuum is replaced by a material of electric

permittivity (£,.= 3 F/m) without changing the distance
between them? ( €. = 8.85 X107 12 F/m)

the force is reduced sl g | []
the force is increased ssall sl | []
the force stays the same sl as | [
the force direction is reversed 55ill olas) ety [ []

Gl die dana g biuse Sl b ity ¢ AY) e galy G Laa ol 4
¢ M)A da
Which of the following states: "The pressure of the gas is inversely
proportional to its volume when its temperature is constant "?
Boyle's law s s | []
Charles’ law Joa osid | []
Jay Luska’s law dld gl o6 [ []
General Gas law Ol all aladl gl | ]
Laal) 1 Jad (i<s Y
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(V) Hlead) Gilas) Ao o granali aSh ¢ il o EDE (A ) gol adala daliva e L 1)
¢ Qg ahia B
If the area of a tube section (A) triples, how does the flow speed (v)
through the tube section become?

©o|<

N | | R

wl< o<

€ Alall Sl 408000 ABUal) Aalea A 40N c¥aleal) )
Which of the following equations is the internal energy equation for an
ideal gas?

3
U =ZnRT [
Q = mcAT D
PV =nRT |[ ]
_o |
AS—T
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Ly sladd ple g A Cadag ((107°C) WA Aa 9 aal) (e Adilu Aakid
() Baal) dakdd (1 (4560 J) W haka 3 ) Al (1 dzaS clliilée (27°C) 340 a
Cagand) dadall g ) B kil dagd Lac glal)

A hot piece of iron with a temperature of( 107°C) is placed in a container
filled with water at( 27°C), and (4560 J) of heat is transferred from the
piece of iron to the water. What is the change in the entropy of the piece
of iron?

15.2] /K

~15.2J /K

12] /K

L1 O O O

—12J/K

A0 (e BN g8y JEIE 5 ) all ¢ o el Ayl el Walial) ¢l 68 (a6
S aSlaall olay) A (38 Y g (Jakh JBY) B ) jadl Ay o ) As Y B ) el

Which of the thermodynamics laws states that heat is transferred
spontaneously from a higher temperature to a lower temperature only,
and does not flow in the opposite direction?

Zeroth law of thermodynamics )l oall il (5 jaall ¢ 53l

First law of thermodynamics Al oall WSaduall J g1 ¢ gital)

Second law of thermodynamics A )l el WSaaligal)  JE ¢ pi1al)

L O O O

Third law of thermodynamics A )l el Saaligal) AN ¢ pilal)

Laal) 1 Jad (i<s Y
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Adlan) 48Us Lo laa JS&8 AN g ¢(1.3X10MHZ) Wi 5 gua Ciligigh 23e La
(h=6.63x103%Js) €1J 9
How many light photons of (1.3x10'%Hz) frequency that make up a total
energy beam of 1J? (h=6.63x10734)s)
8.619x10% |[_|
7.692x10% |[ ]
1.300x10% |[ ]
1.160x10% | [ ]
1.4116X10717] 48 ) 4fils 09 5 (A9 59 A ge Jsb ldha L
What is the de Broglie wavelength of an electron with a kinetic energy of 10
1.4116x10")?
(h=6.63x1073%)s, me=9.1x103%kg)
3.36x105'm | [_]
1.19x103%m | [_]
0.131nm|[_]
0.131um |[ ]

Laal) 1 Jad (i<s Y
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Part two (CR- questions)..(&d\as dliul) AUl 5 3ol
(13 disad 3 11 Jiseadl) ha ALl e AaY)
L daaiall cle) il b ey qis)

For questions 11 to 13, write your answers in the provided spaces.

Laall 1 Jiud coss Y
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Sl i sad) 8 el
(b a ciiadl Al S Jlaall baghd i g olia) JSAY) -1
fofaddl e JS g sila
Answer the following two questions :-
a-1-The diagram below shows the electric field lines of two charges a and b,

what is the type of each charge?
‘,"
(a =—X(b)

N

------------------------ :type of charge (a) sl g i -

i P IR

------------------------ :type of charge (b) 4add g gi-

A ga Ay (g g (598 (e Juaga S pa 2is (b Sl Jlaal) Back dagd La -2
(K= 9x10° N.m?/C? ): aslsS <l (S 13) (1x10°°C) W lada

2-What is the value of the electric field intensity at the center of a spherical
metallic conductor which is charged by a positive charge of (1x10°C) if
Coulomb constant is (K= 9x10° N.m?2/C?)?

— 25 sy

Laal) 1 Jad (i<s Y
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Ol sy (el ga Cpina G ol (o Adualdl) Alal) aa) -
alitial) (il gl Jlaall 325 5 (6X10% V) Lagias Al gsll 2gad) @8 o cuale 1)
.(3x10°N/C) Logi

b-Calculate the distance separating two parallel metallic conducting
plates if the potential difference between them is (6x10° V) and the
uniform electric field intensity between them is (3x10°N/C).

- Aay

Laal) 1 Jad (i<s Y
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EIAN (2 (i g e g2 501 Ol S Gilind guag MU Jsdd- 7

sl ey (1= 3x107°C) ¥ Aindd) lala ¢S 13 (50 cm) Ablesa Lagluadss
¢(K= 9x10°N.m?/C? ) aslsS <liy (g2 = - 1x10°°C) 4l

(@) Akl sie gl Ll <l dgall el

c-The below diagram shows two electric charges q: and g2 which are put in
vacuum, separated by a distance of (50 cm),if (q1=3x10°C), (q2= - 1x10°C)
and (K= 9x10°N.m?/C?), calculate the electric potential at point (a).

a1 a2

-z 1Ay

F"H

|
auldl) da jall
12 J
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hd diai o cuale 13) cgail A (650 kg/m 3 )AmBUS Jilu cilbd) grida g oL ds,m!-i
(1X102 M3/S) . sbuss 4d Jilud) (3035 Jamag (4Cm) (s.5bes (1) Alhaiad) & o5yl
1 b Gl

a-The figure below shows the flow of a liquid of (650 kg/m?) density in a
tube, if you know that the radius of the tube in the area (1) is equal to(4cm)
and the rate of liquid flow is equal to (1x102 m3/s) . Calculate the
following:

r{= d4cm

— 1] 2. |—

b e o

. (1) Adhiad) & Jilad) de yuinq

1-Liquid speed in the area (1).

R (1) ) : Ay

O JEL) Ladie quga) B Jilud) Jaia & i) oy Lale (2) ddhaial) & Jild) de juin2
. (-4x10°N/m? ) g sbou (2) ddhaial) ) (1) Adkaial)

2- The speed of the liquid in area (2) , knowing that the change in liquid
pressure when transferred from area (1) to area (2) equals (-4x10°N/m?).

(2) I : 4y

Laal) 1 Jad (i<s Y
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b- Answer the following two questions p ) Gl sed) G e @

13) gl a3 ) ¢ (350K)81ua 4yt dis (L) Leaa (e I (e das 1
. (3L) Wars qoealy gl L
1- An amount of ideal gas has a volume of (5L) at a temperature of (350K),
calculate its temperature if its pressure is doubled and its volume became
(3L).

1- : Aday)

83 Guaal (1.2 kPa) 88 by & jaia (S <l &) ghad (B ) geana J& S5 -2
Jaial) il xie (4.8KJ ) S Al oM JRdd GlS Y Al aaa B

2-A gas trapped in a cylinder with a moving piston has a pressure of
(1.2 kPa). Calculate is the change in volume of the gas if the work done by
the gas is (4.8 kJ) at a constant pressure.

22— :Aday)

Laal) 1 Jad (i<s Y
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12-a4
c- Answer the following two questions: P Ol Gl sud) o alg
1-What is meant by: i Ly gl g -1
I. Open thermodynamic system i) (5l ad) Saalipal) sl |
Il. Isolated thermodynamic system Jadaall sl adl (Saalialf ol ||

: (1) g Ay

(20°C) (3 430 A ol 8 (uadd) dadi] cai 5 (500 g) AL agpiall asa -2
Al i) A 4y ) el 4Bl labe uaal(60°C) ()
(900] /K g°C) s guus psaia gl Lo gl 4y i jal) dacddl oy Lale
2-A (500 g) aluminum cube is left in the sunlight and its temperature rises
from (20°C) t0 (60°C). Calculate the amount of energy has been
transferred into the cube.
[ Aluminum has a specific heat capacity of (900J/Kg°C]

(2)-¢ LY

[ ]

lat.zszsa_,xJasyj
14

Laal) 1 Jad (i<s Y
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4 o) Adall g ¢ 38 o JaBludl) ¢ gudal) 38 55 (e Ailaal) ABMa) oLia) JSEN (s -
MY o (a5 padiall il g S Lestial Al (5 guadl)
Sl peadl 8 e

a- The figure below shows the graphic relationship between the frequency
of light incident on a metal, and the maximum kinetic energy of electrons
ejected from the metal's surface,

Answer the following two questions:
(h=6.63x103%s , c=3x10®m/s , 1ev=1.6x107%))

(eVv)
8 - T

A o]
1

Max kinetic energy

N
]

o]

.

)

+ T T T
0.5 1.0 1.5 2.0 25
-LELI-HJ‘ ;49...5:“ JJ_)S (x 1 015 HZ)
incident light frequency

e/ baa g A 13gd Jrdd) Ay jlake sl -1

Calculate the work function for this metal in eV:

s (1) T4y

Laal) 1 Jad (i<s Y
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A8, 5 ) adall g ASNY 295 i) g Jalluad) g gl  gall Jshal) JhaBa Guaa) -2
(2.4eV) s b
2- Calculate of the wavelength of the incident photon that supplies the
ejected electrons with a maximum energy of (2.4eV).

(2)-1 : 4y

.0.5Nm s_la8a L ga Ygh g 5<N jgaa cullaly -
ot JSdy Jary (S sgaall Aabing (o3 g el ga (3B s
B- An electronic microscope requires a wavelength of 0.5nm.
Calculate the acceleration potential difference the microscope would
need to work normally.
(h=6.63x103%s , me=9.1x103'Kg , e=1.6x107°C)
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