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Which of the changes in the ABES ey o) Al Bl i) (o 1
environment can be detected by Gl B Aad) cdlEion Adalu gy
sensory receptors in an ?gal\
organism?
stimulus 434l D
d,
3 regulator abia [ ]
.ﬁ. receptor Jiie [
— target Cagieall ]
7
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5, What is the low molecular weight Al GOl 93 o pand) S pall g2 La
. . - - - - - B s - e 2
1, organic compound produced in a gia b ALD A miL Ay Ju8Y
- small QUantit\;in one area zf an N ;’_!! il Al oSl (e siak
- organism and transported to R TICE IC . .
PAdima dglaiu) a0 o) Sy )
:!f another area, where it can trigger T ? O Al

aresponse?
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Why is the step (b) done? (b) sshdl) Jas Al 1ilal

3
G oSy dodall Balowd!
1 i 7AY ] Apical Domi
(53-4_‘-‘-‘4)“ @“JJ[ _, . 11‘;}‘\_” pical Dominance
Auxin in X Apical bud
meristem
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Al gl
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M Forming more roots. Dsaall e aall s [
;: Stopping transpiration process. il dlee (il [
- Formation of buds in any part. BN g;i 2 pel ol sSS [ ]
f:i; Stopping leaves growing. GlosY) s [
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What is the name of the stage hoddi b Gaay AN Aajal) sl L
that activates the sodium- fuaid  cagauligdl-a gagall  Adiaa
potassium pump, pumping 3 Na* za ) Nat cligl 3 Jaddl) Jauy
ions out of the cell and 2 K* ions ol o Jalal A K O 29 Alal
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‘M:' ‘_gébi

into the cell until the resting AL da) ) aga sldal) daien
?« potential of =70 mV is restored? 70 mV
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Which brain lobe processes dalaial) il ghaall gllay fal) o guad (s .
information about perception, Gl lgally ARl alladly Guleall
sense of the outside world, $dubuald) g 4y gall)
literacy, and numeracy skills?
frontal el ]
occipital S [
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32 parietal golall ]

" temporal seaall [ ]
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ﬂ What is the role of the gland (X)) Jalh Lt lial) 3l 2 La 6

labeled (X)?
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What happens in step (4)? (4) sshdl) A &asy N3l 7
oelySe >
Pancreas ( s
7
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2 1 2
3 [
LI AK
e High glucose
; Ao S b S Body cells
: Normal glucose ;
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2
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f:i’, Insulin triggers converting OsSslall dgad ol gl Sésy ]
— glucose into glycogen. O Sl L
13, The uptake of glucose i.s ) LA abaial Jly
3 decreased from blood into body KR [ ]
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B Where are white blood cells Selidagd) adll LYK L) ady o 8
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What is the effect of formation Al (X) @loshdl saig crosi ST g8 La
and growing the crystals (X) Colial Aniual) Al W ygdas

shown by the X-rays below?
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A Il o a4y Untiana ¢ pudia Jaliil ldl) (el il Alacia) e gy olial JS&) |
A. The figure below shows the Venus fly trap plant responding to insect activity, use it
and answer the following question.
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1. Explain the role of the cells labeled (X).
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s AY
2. State four basic principles scientists established of how plant cells can signal other
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A L ) g o
B. Give the reason for the following.

Al A 3 ) 8l ad) cila ja GREAE cpa A jhal) o) oY) 8y a 85 5 6Y) Adblacia JlaiY) 1
1. A deciduous trees kill off the peripheral parts when temperatures drop to freezing.

(1AA) il (aen J gail Jia s dad ) il gl) (e Gl i) 2
2. Write two of the main functions of auxins such as indole acetic acid (IAA).

(el gl g ) AN NAT) Chillh g (a3l dysand) IR Lagdl ok o 3 cplad 83 1 .z

C. 1. Mention two actions that the nerve cell does, to perform the decision-making and
communication functions.

.1
.1
s Jad aga Alda A gl o el aliian g ¢ gand) B8 gaEE e g ) L2

2. Explain when the refractory period ends, and membrane can fire in a new action
potential.
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A Jlsed) o caal 4y Umtose A8 pLEE il o agadl (58 pda gy oLl JS&N) 1
A.1. The figure below shows the difference in voltage across the cell membrane, use it
and answer the following question.
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Write two factors that affect the nerve membrane to reach the potential in the figure.
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2. State the role of glucagon hormone when glucose drops dramatically to rise it again.
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A A 4 gilal) oY) B clisil) G cpll SY i
B. ii. State two adaptations of the proximal convoluted tubules.
N |
N |
Al ALl e caal colial gL Umtsa .z
C. Use the figure below and answer the following questions.
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1. Write four substances that are secreted in the structure (X).
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2. Explain how the concentration difference in the interstitial filtrate fluid is maintained
around the structure (Y).
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A. Use the figure below and answer the following question.
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1. Write what happens in the process shown in the figure.
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2. Mention two steps that our immune system takes to protect our bodies against
pathogens.
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o 3. Explain two functions of the dendritic cell.
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B.In the response path of cell mediated immunity, the helper T cell is activated when it
encounters an APC with an antigen that matches the helper T cell receptors (TCRs).
Write two of what the helper T cell does after activation.
.
.u
(i Laa IS g g
C. Explain each of the following.
Al cialge ) et Ladie pawddial) pldal) & Al lee 4 gliall) LDAY Jas 1
_Muygjqu\gw\@“@au,}A\

1. The lymphocytes action in mobilization of the specific defense when recognize the
antigens on the antigen- presenting cells and are stimulated into action.

Al Dual) o gad AN G el e 5 SIAN Al LAY ddatad 2
2. The response of memory T Cells during the second exposure to the same antigen.
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In the name of Allah,
the Most Gracious, the Most Merciful

The mathematics practice test has
13 questions.
General Instructions:

® You must use a pencil to answer multiple-
choice questions or for drawings.

e You must use a pen to answer constructed
response questions.

e 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.

e Multiple-choice questions consist of 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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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
responseis. 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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For questions 1 through 10, mark your answer in the box corresponding to your choice.

. . . . Z _
Flnd the indefinite j‘ 2x 4x + 1) dx spaell b a2l amgi )
integral X
1
2x —4 + ” +c L]
x2—4x+Inx+c []
2
lnx(§x3—2x2+x)+c ]
5 -
§x3—2x2+x+lnx+c [ ]
Find the indefinite integral j(3x —1)%dx dguzell Al Sl i g 2
3x — 1)3
G- . O
9
3x —1)3
3
92 —6x+1+c ||
3x3—6x+1+c L[|

x il gl el JLezs¥ assgntl sliat Jpused! Ca
p(1 < x < 3) syl

The table below shows the probability distribution of the random variable x,
Findp(1l <x <3)

X 0 1 2 3
P(x) 2k ak 6k ak

0.014
0.063

0.375

L1 O O O

0.625
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The following table shows the probability distribution of the random variable x,

X 15 20 25
P(x) 0.5 0.2 0.3

S gl paslf 1 Andgil | daydll gl

Find the expected value of this random variable.

18

19

20

OO O

70

< 925), dsldldslall > | 5§
dt
What is the solution of the differential Yy _ 5y s
equation a2V
y = Ae® [ ]
y=54et [ ]
y=4A4et [ ]
y = éAet ]
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Which of the following integrals represents the area of the shaded region
below?

2

j (x2—x)dx [ ]
~1
2

j (2 +x)de [ ]
-1

j x2+x+2)dx []

-1

J_Z(—xz—x—Z)dx ]
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Given that P and Q are two points in the three-dimensional space, such that

P(2,v2,-1), Q(-4,V2,3)

SPQ dxioll 2uSUl 5y94all Lo
What is the component form for the vector P—Q) ?

6,0,—4) []
(—6,0,4)

[ ]
2,222 L[]
[ ]

(—=2,24/2,2)
Given the following two vectors: s el | 4‘-1-!4-‘-; K]
u = 3i — 2j, v = —5i + 4j

Find 2(u + v) 2(u+V) axls
4i—4j []

2i-2j [

—2i+2j []

—4i+4j []
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let z =3+ z=3+55 9

§ Z <Syb) soal) dcwlall agall Jiay SYI Q.Aéi
Which of the following is the standard form for the complex number z ?

3—2i

2+ i

2+ 3i

I I e B e

What is the product of multiplying the complex number 4 + 3i by its
conjugate?

17

25

17 + 24i

1 O O O

25+ 24i

duc g gl A il

End of the multiple-choice questions
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For questions 11 through 13, write your answers in the spaces provided, and show your work:

a0 14 11
Find the indefinite integral f(—z + \/}) dx 294l a8 JoSIlusgl i A
X
Show your work Jodl Slghas g
2

Find the integral below using substitution — yasgaill Jleaiwls sLial Jo &l s of i
fxzsin(x?’ + 4) dx

Show your work Jtl Gilghas mig

16 < 9 axin 2023/2022 LI gulyul!




(1) oy Jlpmadl puls
Find the indefinite integral below. sbal sgumll ne JalSl umgl B

f x+14
x2+7x+10

Show your work J=l ailghas mng
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0 %35 o ol | 3agudd &g ASTYN CbMe! adeld Joo wbulydl jany colél .C
Y A8 pe e o pal @1 SUOLEY! (e ki b
UMY uo s odliiuls Lied cpddl oo Lol gdie aie s 16 Lifs ! 13
ool dl 3 e (e wudiiun o) Jlais | da g
Some studies on the effectiveness of electronic advertisements for marketing
products reported that 35% of the targeted people benefit from the
advertisements that are shown to them via the Internet.

If we choose 16 people at random from whom we target an ad.
Find the probability that 3 people will benefit from the advertisement.

Show your work J=l ailghas ming
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V3
Evaluate the integral J cos6do JolS deid ugl i LA
0

Show your work Jodl @lghas rig

2
Aol Somice O Byguacel] dLud | sl dguzell Jo S| Jamiws! i
[0, 2] a8l § X 5lls f(x) = 2x% — 2
Use definite integrals to find the area of the region enclosed by the graph of
the function f(x) = 2x? — 2 and the x axis over the interval [0, 2].
Show your work J=l silghas mng
4
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(12) 03y Jlged b5
f(x) = xv4x + 1D Gxmie o Aalaill Olhgo o @I Gl ol gzl umgl -B
X9l Jsx X =3 1 X =00 ¥ = 0 eediudly

Find the volume of the solid of revolution between the curve of the
function f(x) = xv4x + 1and y = 0 from x = 0to x = 3 about the x axis.

Show your work J=l silghas ming

Laaidl (e Aalid) Joudl g ) eIl Jana T(E) = 30e%3t il s -C

0 <t<10s Jlgiadl (3l t e (Bgino oy Oga)
Bllaall 30 M5 agud) LaShiu! A1 Jadill A gl

0.3t

A developing country consumes oil at a rate given by r(t) = 30e”>" million barrels

per year, where t is time measured in years, for 0 < t < 10.
Find the amount of oil consumed by the country during the given interval.

Show your work Jol Silghas ming
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W =20+ 5] + K ax=il Wias gl dmia ungl i WA

Find the unit vector W for the vector w = 2i + 5j + k.

Show your work J=l silghas ming

2
1) ceele 13 Vou il (e @ 2“,9‘}-” oled ..\.?31 i
Find the measure of the angle 8 between the vectors u and v, given that:
lul=1 |[v|]=2, u-v=+2
Show your work Jdl @lglas g
2
mwlawa = (1,3,n)9b = (1,3, 2) Ll 095 ey T daid u ] i
Find n such that the vectors a = (1,3,n) and b = (1,3, 2) are perpendicular.
Show your work Jol &ilghas mng
2
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Z =3+ i S suallucl B
z71 sial adaall 5yeiall usg

Consider the complex number z = V3+i,

Find the polar form for the number z 1.

Show your work Jotl Slghas g

4
. - 3m , . 3m 3 p
8 9o g0 Wylas alusiwly [5 (cos7 + i sin 7)] axsl -C
.a + bi aewldl! §y94all J ¥l cas|
. 3n , . 3w 3 . . )
Find [5(cos7 + isin 7)] using De Moivre’s Theorem.
Write the answer in the standard form a + bi
Show your work Jtl Gilghas g
3
End of All Questions Ul pren gl
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RENENO P TN I R

-1 2 32
—+-x24+cC
X 3

Aasaa da A5yl 1 glia )2
du
u=x34+4, —=3x2
dx

RENENO R EN R LY

%cos(x3 +4)+c

clan 5 11-B

Aagaia a4k sBaal g da o

x+14 A B
+

(x+5)(x+2) T x+5  x+2

A i alay) sBas) g da o

—5+14=A(-3), A=-3

B i dla) B2l g Ay

~2+14=B(3), B=4

Ao s olia o

—3In|x + 5| + 4in|x + 2| + ¢

2023 /2022 S gyl
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ala e 3 11-C
Asania Ja A5 Hla rolia s
p(x = 3) = ;4¢3 (0.35)3 (0.65)13
Aasna Als) sBasl g da o
~(0.0888
<la 2 6 12-A

Aagman i e Banly s
. 8 | n-
sin
0
Aapaa dila) ; Baalg da e

sint —sin0 =0

Anmea Ja di )k Baalg da i

Assaia Ja 4yl Baal g da

A= — [ (2x% = 2)dx + [ (2x? — 2)dx
Assaia Ja 4yl Baal g da

_ 2x3 1 2x3 2

A= -(F-2)5+ (5 -2
RN FENVER XN PR QY

+o=4

w |
w |
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ala 0 3 12-B

Aapnia da 45 )k tBaal g da o

V= nfos(x\/élx + 1)2dx

Aapaia da 45 )k tBaal g Ao o
x3
T (x4 + —) 3
3 0

Anaaa sl Baaly da

90m

<la g 12-C

Aaaa Ja Ak Baaly A 2

[,” 30e%3¢dt

Aspaia da 45 )k sBasl g Ao o

eOBt 10
30
( 0.3 ) 0
= 100e3 — 100

Asaa s Baslg da o

~ 1908.55 Jw_n usile
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QL%J.\ﬁ 13-A

Aapnaa da A4 )k Baalg da 2

lw| =+v22 4+ 52+ 12 = /30

Aaaa sl Saalyda

S

2 . 5 . 1
_«/%H_\/%]-}_\/ﬁk

Asaaia Ja A5y yk caal g Ay a i

2
cos 9 = ¥2

1x2
Aapna dila) ; Baalg da

0 = 45°

Asaaia Ja 43k cBaa) g A3 il

1X1+3X3+2xn=0

Aagaaa sl ; Baaly da e

2023 /2022 Ll gwlyll SR Lo jLus - 12 Ciuall sl / gyl SLas] = Sla il s Qi




< 4

9 =360° — tan~? (—) = 330°

Aapaia da 45 )l sBaal g Ao o

1

V3

Aaaa sl Baaly Ao

z 1= %(cos 330° + i sin 330°)

<l 3

13-C

Aspaia a4 )k sBaal g da o

53 (cos (3 X 3771) + isin (3 X 3771))

Aspaia a4 )k sBaal g da o

125(0+1i)

RSP FENER KNP EPT

0+ 125
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In the name of Allah, the Most Gracious, aal Gaa ) A ay

the Most Merciful

Do not turn the pages of the test book ks o g JLEAY) Al S cilada Qi Y

Until your supervisor tells you to do so. Ay G jdial)
Olie L 1 LAY 3o
>SS g calall el jadl) sl i s
Jism13 al) sgnally
sdcalald) lald Y
A e el alia Il Al aladiul sy
e s 8 Aladin) Say LS 2axia (e LAY

Testing time: 2 hours
The physics test has 13 test items.
General Instructions:

* You have to use a pencil to answer multiple-
choice questions or for drawings.
Al e LYl A el A alasin) sy

* You have to use a pen to answer constructed
Al

response questions.

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

Gl 5 Ay pa) allly LA Y) Al slae) o3

Go L) ALl oa LoaY) Al ey
e Some of the items are multiple-choice items, & mmd Ala) clie Callaty (el 5 aawie
and some require you to write a short
answer.

Jaf Cpaali 2mia e LAY Al
SEEAN P SN R TENRVIESEI BERES RS SIE:EN

lg aall LAl

D) e ST Al Jadd Baal 5 4la) sy o
e allay o8 elila) Hpad A e ) 13) 2aete (e
DTty ¢ 1)Ll IS by 53 Y PR EERY
JS Badae clitla) (S5 a1 13) 5l Baad 5 Ada) e
&Y dl_m]\ @ _K;Ja 95\ és: d.m;:\ uh C_;a\}
A s g ) LR el s

* 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. I:l I:l
aal) 1 Jad (ui<s Y
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* 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.

a8 ppeaill LAY ALY duilly
Gy A el ol A Slady) 50k Ay
Gl daaiall cilalial) 8 elilla) 240
LAY A S

Ll AU cladall dladi) ik

el a) o coaaSle ST LEAY) dul S
e Ala o e Jiaad Gl sl clilia
Claaiall s2a sz‘: o 9% c«‘j-ﬁa gﬁ\

8 pail) lla) (o (ol st B e 13
daal g dadid) LAY o (e Wl elilad
daals e sl ) oila) asa s s
Aapn gl o Jeani O e J) 5l
aly s e LY (8 D5k W, puai ¥
O Al a8 Laa Yl gu Ciaa g 1)

138 ) ae &5 LAY g Al Ay
2 e eall ) 5l

e ) i ALY pes o Caal
o Gla s aad by ¥ 4l dus Leie
Aspall e )

vie HLia U Al < gy ¢l HSY Ji

LS 438y 30 o 4iles Jiy i gl) Chuatine
318 10 J8 5l 5 e cllly @l <
Bl Aled (e
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Part one (MC- Question )( sxia (e JL5AY) Aliad ) J5¥) ¢ 5l

Al B s paaty a8 (10 ) 1 (e (Miad ke (e QoS aata Ga JLER) — JoY) 5 o)
@ asall JLiadd Jilsal)

(Part one-MC) from 1 to 10, Mark your answer in the box next to your
answer choice X!

SRl Coind 1 Oty S, g S0 5 381 Dy A 1000 @l adl T[4
Which of the following statements is correct about the electrostatic force
between any two point - charges?

T EA TR T INON | @f@m}.wuz

Is directly proportional to the squared distance between the two charges.
Lol (s Ailsd) a ye g Lo i
Is inversely proportional to the squared distance between the two charges.
Otindl) G Al ae Lo yla ol

Is directly proportional to the distance between the two charges.
ol G el ae LS s

N O I 0 B

Is inversely proportional to the distance between the two charges.

L eyl G (AU = Q — W) 4l uadl aaliall J oY) ¢ gl e lalaie ) 5
fallaill 408 a1) ABUal) Ay 33
Based on the first law of thermodynamics (AU=Q-W), which of the
following cases increases the internal energy of the system?
When a work is done on the system. cadadll e Jad Jin laie [ ]
When the system does work. Sl Uil Jiy Levie | [ ]
When the system loses heat. 3ol al) alaill sy Lavie | [ ]
Bola g Sk HUaill Jay Lexie | [ ]
When the system does work and loses heat.
Laal) 1 Jad cui<s Y
_l 2023-2022- S daadll - il LEAY)- 12 Caalle eyl [T
20«6 dadall




¢ (8 m3/s) sl (10 cm) (ARIA o kb gl & Jilead anal) (383 Jama GlS 1Y) 3
¢ ol A Jilaad) Gty ddau giall de pudd) Lad
If the volume flow rate of a liquid in a tube of (10 cm) inner diameter is
equal to (8 m3/s), what is the average speed of liquid flow in the tube?

51 m/s

254 m/s

509 m/s

L1 O] T O

1019 m/s

Soliaf JL&) B puda gall (o) sad) Saalbal) AUl Lol Lo e Llea sl | 4

Which of the following is true about the thermodynamic system shown in

2

the figure below?

Ll ae Jasd salal) Jolg 4 o5y | []

Only matter is exchanged with the surroundings.

L) e Jadd 23U Jol a2y | [

Only energy is exchanged with the surroundings.

Al g 8l 5 5ol (e JS Jal 4 iy | [ ]

Both matter and energy are exchanged with the surroundings.

D) e 8 salall (ge JS ol ad 20 Y [ []

Neither matter nor energy is exchanged with the surroundings.

Laal) 1 Jad cui<s Y
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cishal) (a5 (B Ciligi gl gall Jslal) 3Ll ela) g g JAY B JSA)
g (e i 5SY) jag O AdSay i Laa ¢ i (g cdde Nalaie ] | mualitg g <)
SN s sual) (15098 Aol (g ghut HIAN JRAN) AN o) caale 13) ccl Y aa

The figure below shows the direction in which the wavelength of
photons increases in a portion of the electromagnetic spectrum. Based
on it, which light of the following can eject electrons from the surface of
a metal, if you know that the work function of the metal is equal to the
blue photon energy?

N 3.0 ra3) Sual A s »al
violet blue green yellow orange red
>

direction of wavelength increase a5 Jshll 3uaj) slad)
High- intensity red light. sadll Je jealepm | []
Low-intensity green light. BN midie il egm | [ ]
High- intensity yellow light. sl e ial e g | []
Low-intensity violet light. Bl adlie aadly o ga | [ ]

1 uadl Saalial) AR ANAY) il paiia (e Conad LU clpasll 61 |

Which of the following quantities is not a state variable of a thermodynamic
system?

Work Jedl)

Pressure BEESOH|

Volume axall

] OO O O

Temperature B BENIEENGY

Laal) 1 Jad cui<s Y
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Which of the following is correct about the entropy of the system?

BJ\);J\:\AJJ&EJ\@‘;UJ:U?\@ |:|

Entropy decreases with increasing temperature.

N IS s dlee (g b s 55y 5 | []

Entropy increases in any a spontaneous process.

Aalaall ) AL e salall s & gt Cagan die g i) ol 3 | ]

Entropy increases when the state of matter changes from liquid to solid

Ao el ) ALl Al e JESY) e g Y Ja |:|

Entropy decreases when the state of matter changes from liquid to gas

L) e i Adal wie Adla el iad Jlaa (& Al St Jlaal) 30d ke IS 1) 3
¢ Adaiil) el aga Lad ¢ (5.4N/C) st (0.1 m) Abluwa
If the magnitude of the electrical field strength in a negative point charge

field at a point of (0.1 m) away from the charge is equal to (5.4N/C), what is
the electric potential of that point?

sav [ ]

54V

-0.54V

1) O] O

0.54V

Laal) 1 Jad cui<s Y
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0598l o sal) Jshall Giluad Lgaladind oSy 400N cldSal) 5 | g

Which of the following formulas can be used to calculate the wavelength
of a photon?

A=cxf |[]

A=hxf |[]
_c 4

A=F

2L U
c

€3 g M\@@Wﬁ@m\ Q\Jw\ygi 10

Which of the following statements is not correct about a black body?

Absorbs light perfectly. s pall paliaid & M

Radiates light perfectly . s puall glad) 8 ujl-“

Ao sall JIshY) mas dih (5 sing
Its spectrum contains all wavelengths.

1) O O [

Lt 3 yaill A sall J) sk aiida (5 giag
Its spectrum contains short wavelengths only.

(Sania cpa LAY ALial) JY) £ ol i)

Laal) 1 Jad cui<s Y

2023-2022- S deadll - on il HLEaY)- 12 Caall- ol il
20 (10 Asinall




Part two (CR- questions).. (4l i) AU ¢ 5ol
A Laadall cild) il B dtila) qis) o 13 dsad) 1) 11 JVisadl) o L) o Llay)

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

Laal) 1 Jad cui<s Y
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o) Ol ) 8 il — |
a- Answer the following two questions:
Al Jlaa g Al gst) Jlaall G ALl A gl (e Cp) S3I-1
1- Mention two similarities between the electric field and the gravitational field.

(1) § :asy)

$158d) (b Lagn ABlsal) ¢ (g2=4x1075C) 45 9 (q1=2x105C) (A 9¥) Ol (liiads -2
Lagin Adlucall Ciualiia & ali ddali die (AL S Jlaall 3ok Alaaa )aia uual (12cm)
(k=9x10°Nm?/C? aslss el oy Lale)

2- Two-point charges, the first is (q1 =2x10°°C) and the second is (g2 =4x106C), the
distance between them in the air is (12cm). Calculate the magnitude of the resultant

electric field strength at a point halfway between them.
(Know that Coulomb’s Constant k=9x10°Nm?/C?)

(2) I : 4wy

Laal) 1 Jad cui<s Y
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rCllal) Gl pead) G0l —
b- Answer the following two questions:

By A Ouibhalill (iiail) (e JS £ o La olia) JSAN) (8.1

1- In the figure below, what are the types of two-point charges A and B?

(1) < ALy

--------------------------------------------------

(A) sl

2 | s (B) Al

4 ga Ladaa) plaall (8 (i gluadia Cpfiiady (i gandia () e (s ol oLia) JSAY) gruda 932
TSl (e Lag & jady Ladie (g5 g sl Apila gl uda gl Al (B i) qana) Al (5 AN g
okt O gl A oy Lale JS&Y o 5350 gal) il slaal) Lasiiioie b} 7 ol ) o gl
.(1.6x1075C)

2- In the figure below the two parallel plates charged with two equal charges, one is
positive, and the other is negative, calculate the change in proton's electric potential
energy when it moves between them from positive plate to negative plate using the
data on the figure, if you know that the proton charge is (1.6x101°C).

d=0.002m

N || b E=2000V/m
4
1(2)-< 1Ay
12

Laal) 1 Jad cui<s Y
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)l igaal) (8 canied
a-Answer the following two questions:
Al i) Gailad g EBE KA1
1-Mention three characteristics of the ideal gas.

(1) 1Ay

2-State Charles’s law M Gsild el s -2

(2) ) Ay

Laal) 1 Jad cui<s Y
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) Gl ) ol — @

b- Answer the following two questions:
(300 k) 300> 43 (5 mol) (A& 58a3 (5x103m?) Wada e & (e 4aS haiia Guia)-1
( R=8.371 JKImol'!) Ju) eyl oy Lale

1- Calculate the pressure of a quantity of an ideal gas with a volume of
(5 x 103m3) contains (5 mol) at a temperature of (300 K), if you know that the gas
constant is ( R=8.371 JK*mol?)

1- <Ay

O Al g il A8 Cagadd) DA (750kg/m3) ABBUS Jilu g e dis o) JS&Y) & -2
O Jilad) a8 sl Gl ¢ (B) Adadil) dis (30m/s) (! (A) 4l s (10m/s)
By A) (piladdl
2- In the figure below, when a liquid of (750kg/m3) density passes through the
horizontal tube its speed changes from (10m/s) at point (A) to (30m/s)
at point (B). Calculate the change of liquid pressure between the points

(A and B).

P 3 S—— o S

ASge— ————Ree— =
— = -~
12- 1Y)

14

Laal) 1 Jad cui<s Y
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a-Answer the following two questions: 1ol i ged) Ce caald

S (6.8x10% Hz ) 833 55 ¢ gua Jaby Ladic w\ el g IS (5 gualll 48 Al A8l Caeal-1
(h=6.63x10%4).s) <l i (b Lale (2.4x1019) )4 Jadd)l Aa aaa mhans

1-Calculate the maximum kinetic energy of the electrons emitted when a light of
frequency (6.8x10' Hz) falls on the surface of a metal, if it has a work function of
(2.4x10'°J), know that Planck’s constant is ( h=6.63x1073%J.s)

(1) Ty

. (4.2x106m/s) W ke de jon & oty g A (A9 0 2 42 5a Jsb Qa2
(h =6.63x1034).5)&ld cull 5 (me= 9.1x10°3 kg) Gy Akis o Lale
2-Calculate the de Broglie wavelength of an electron moving at (4.2 x 10° m/s).

Know that mass of electron (me=9.1x103! kg), and Planck’s constant ( h=6.63x103.s)

—:(2) 1 Ay

Laal) 1 Jad cui<s Y
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b-Answer the following two questions T\ A (A (VA N

(ol Laa JS o (Baaldia i 3 aU3) Sds Jaeiaq

1-Give evidence (phenomenon or an observation) on each of the following:
I. The wave nature of electrons Cilig S doa gall dagihall

(1) @ ALy

1 A

ii . The particle nature of light g pall Lpapeal) daghall i

(1) < Ay

1 i

A8 Al o gl (1200J) <88 Ll cuale 13) 5 ggdll I AN il Gl sLia) Jel) gA-Z

2-Calculate the change of entropy for the coffee in the figure below if you know that
it lost (1200J) to the room air.

(room) & £
20°C

:(2) @ sy

Laal) 1 Jad cui<s Y
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cal ALalS 590 JMA (PV lakada) sl a (Saalina AU aaal) g Jatidall yaS prada g sLia Jsddl-¢
Bl oda M jlall A1y Lf:m Jadd)

2-The figure below shows the change of pressure with volume of a thermodynamic
system (PV graph) during one cycle. Calculate the work done by the gas in this cycle.

600
400

200

huall pressure (k Pa)

1 2 3 4 5 6 7
aaall volume (m3)

:(2) z Ay

14

(Adlial) ALyl G £ 5o g

Laal) 1 Jad cui<s Y
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adaia Cpa LAY ALLY LlaY) Ll

LaY glde | sl ad,
B 1
A 2
D 3
C 4
D 5
A 6
B 7
C 8
C 9
D 10
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ul) dgaall — a gl - e [ pbe SU

12 Points Response:

a-1

Ao Al AueS Cllaall SIS-2 el g i) () 8 pllaal) SIS L35 8l amdio1 | 2point

Ailal) e Lo it Lagal€ b &5 Jisall 25L11-3

4anae aS LeglS Adlad) aga 5 L seSH gl -4

a-2

b-1

q
E = kr—2
-6
E =90 x 220 _suon/c 4point
(0.06)
-6
E, = 9)6109x£02 =1x10'N/C
(0.06)
E, =1x10" —=5x10° =5x10°N / C
du>g0 B il g0 A do il .
= = 2 point
AV = Ed = 2000x0.002 = 4V :
4 point

AE, = AVq =4x1.6x10" =6.4x107"J

bl 2 s

(A staall a3 o pl5 I Y1 sthaall Glia p3): (1) g il s s s
(Y slhall Sl 5o ao )l s s sllaall Glia a1 (@) g oall Sls s G

Page 3 of 5

Ao o) 8 anaatl) diad ae L) aay adiad dagaa dla) 4 ¢ ddaadl
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e bl agaall — ol gl Ll - ale Hluall /e SE

14 Points Response:

ele sl aany &5 Jlia Jaga lgenn s A slie IS5 & a3 e Clapua e 55501 Bpomt
48 33 g sall
3 ) 28U L Jaliss ) A A5yl clasbiadll A (o L Cilagueal) o34 Jolii D
sle sl Oloas O Lo Ladd
aslaatl) L) Y1 a0 i S 558 0 5 Y3
i s adliadll (4e -4
3-2 Ll Gl vie (Gl Gulie e ) ddlladll 5 ) all da )y pe Lash ) seandl Jall aas aulshy || 2 point
PV =nRT
b-1
Px5x10~3 = 5x8.371x300 4point
P=2.51 x10°Pa
b-2- | 1

2

2 _ 1 2
P S 2Bl ) el 2}
AP = —pv’ ——pv,’

AP = 5X750X100—%X750X900

2
1 1 Spoint

2 2
1

4 5 2
AP =-3X10°N/m :QleJﬁ\ @Jﬂ

(S Gslaall lia ja 5 Js¥) o sllaall s ja EB): (1) g Lall cila o (ued
Sl G gladl s ja paed 5 oY) glhadl il ja )l z (@) gl Gls s s

2023- 2022 / e S Caall —ely 5l — (U Jaadll o padl) LSV Y 23 sa
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e il dgaall — a sl g€ Sl - ale Jladl) / ke

14 Points Response:

a'1' Emax= hf'¢
Emax=6.8x10'* x6.63x10734-2.4x101° =2.108x10*° J

4 point

a-2

b-1

b-2

h
1=—
mv
-34
6.63x 10 =1.734x10°m

T9.1x10-31x 4.2x106

2point

sa s Sl il /ol e 55l ¢ suall

2point

Q

AS = <

T
T =273 +90 = 363
§=_1200_ ..ok
363 7 J/

3point

ABC [l Jals daluali=J shaall Jasll
Eulial) dalue= Jadll

1
W = > AVxAP

1
W = §x4x 400x103 =800 kJ

Jpoint

(P o sllaall s 535 J W) staall a3 @) o(1) g il il o o
() o sthaall a3 & 5 J Y llaall (lia 32): () £ al Cilaja (ued

(@) gl s &30

Page 5 of 5
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(&%\M dgla) g Gha ) dse g gall ALY u

dasall ) Jay | JIsad) P8

B 1

D 2

B 3

C 4
B 5
A 6
C 7
D 8
C 9
A 10
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A galll Alay)

C\L;J.\ @J‘
g
sl O pa g NPT
Color Position of equilibrium Changes
Qﬂ\ﬁﬁa\aﬁi@@ [l ) [ puSad) olay) SJ\)M\%JAQAJ
Redish brown or the e Ll Raise the
intensity color getting Backward direction/ to the left/ temperature
increases. towards reactants
Qoll) Bad J&y ol ¢y slll anae a3 [opad) ) [ gkl slamy) sl g ana (i
Colorless or the color = 54l Jeladl)

intensity the intensity

decreases.

Forward direction/ to the right/
towards products

Reduce the size
of the reaction
vessel

Qb

dasl g da o

r = k [OH] [CIOz)? -1.«

Third-order A 45,0 -2

Lol W pualic (e Balal) (e 3a) g Jga (oS Ladie gl Al g giaal) B il 1.z

Qb

gl ) i g1 (B (40 5)

C.1- The enthalpy change associated with the formation of one mole of a compound from
its elements in their standard states.

Olaa

ALl L33 o g ) Al s siaal) B (558 g Y AY -2

2- Because there is no difference in thermal content between their identical atoms.

) - 12 chall pliasl) - 2T LSS dndsall AaY)
Page 3 of 7
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Al gall) ey
AH°® = Y AH’°x - D AHcsew. -3

= (-1669) - (3 x -588)

=-1669 + 1764 = +95 kJ/mol

Q\é L ENE

(Ra ) Aol Tay) / (R ) Auaal sl / (R 3) sl ) Rl i

Page 4 of 7
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Andsadl oY)

DAALQ 4.9).1 A _1 -i
Slia Because the temperature is lower / J&i 3 ) all 4a 3 ¥ -2

(2) :Je\iil a8

Ol

3 gall (< gall) Clapesn 235 Cpa BT ALY 3 gal) (Y gall) Clapun 238 Y 2 el
AdeLdtal)
B. Because the number of particles (moles) for the products is less than the number of
particles (moles) for the reactants.

Gl

[H=10°" =1X1020r =0.01

[H_] - K(;[HA] == [H']*=Ka[HA] == K =M - 3.33}(164 M

0.12
a9 Ka dad Gilual (lia ja g [H*] eaad Glia p raliada
e weak acid — Strong base / 488 sacld y L (e -2

i) - 12 il sLasSll - o all) JLEAS Al sall) Al
Page 5 of 7
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dadgall) ey

Oliaa a1

Je il g ayl da DU ABUAY) (he AB1S duas dasbiatall el Jal) sal 0sS of g -1
PERAA( PR s (R 9
Jliall &1 AN e & Cilapuad) adlall 0 quag -2

1- The colliding molecules must have enough energy to initiate a reaction, called
activation energy.

2- Particles must collide in the appropriate direction.

O Jadl) adliall) Jlaial) J&y AUl g aaadl 3aa g gﬂ Slaswall 23 Glall o jj

N Ao il cilaswal
Ol pa o

Due to the decrease in the number of particles per unit volume and therefore the
probability of effective collision between the reactant particles decrease.

= DEWE@D k) -

— p(S0s) -
“Ua 1 =
Oy P 0%(S0,) X 5(02)

P(SOz) = | PYSOs)/Kex P(02) .3
Gl

P(SO2z) = . 25/ (4300 x 0.9)

P(SO-) = 0.08 atm

Thmil) - 12 chual) £laasl - o adl LS Fnd galll LlaY)
Page 6 of 7
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Aadsadl oY)

Ailaal) H* gl Joliiig pH dad Ji5 (HY) casald) (e AL duaS Alis) tie 1.
PH Aad o il (aeal) Bilad Jglaall A Aaildll X ciligl aa
D.1- When added a small amount of acid (H*) the pH value decreases and the added H* ions
react With excess X ions in the solution, the weak acid maintains the pH value.

Ol e
= 438) pa 52013
daal g da 3 pH = pKj3 + log I:J‘—] -2
i aas

) - 12 chall pliasl) - 2T LSS dndsall AaY)
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Do not turn the pages of the test book.
until your supervisor tells you to do so.

Testing time 2 hours
The test has 13 test items.

General Instructions:

- You must use a pencil to answer multiple-
choice questions or for drawings.

- You must use a pen to answer essay
questions.

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

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

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

-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.

X L]

Gadn of J8 LAY A S clada I8 Y
Ay Gyl

SMie L 1 HLOAY) Baa
13 sl Lid) Alind s

dalad) il ald_Y)

Al e Aladl pabia )l Al aladiul iy o
e sl 8 Aaladiind (S WS daxtia (g JEAY)
oe A b oY1 sl B kil sy
Allaal) 4y
A pall BdIL Lyl abial alae) A
(e (g JUid) Al o LAY Al e
5 mad Al lie Gl el
Jay ) Cpanali daie (e QLAY Al e
JHaall a el A elida) sy a8 AU @l sl

E zaall a3l

JS) il 1 52a) 5 k) a8 o
S g g ) 1) adeda (e LA Vs
IS oy i Y ) ) g ye il o8 il
213 5 a5 ) e 1 ey cadd 1) ol
ol Sle dhans i mal 5 UK Baaas clida) (K
o il LAY e s olial JUall (8 da 5o
s

XL
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- 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, as shown in the
sample below. Do not write your answer in
any other place.

S B ymalll SLEAYT ALY dnally .
Gy Al A e ARl s Y)
Gl daiadall bl 8 elilla) 4,08
zisall b mmse s LS HLaaY) dul S 4
_oUJi

Question...

e Ol

-yl

Answer:

- 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 warning10 minutes before
finishing time.
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- Use the attached periodic table.
Al gl Jgaadl andtiul e
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Choose the correct answer: sdasaall Y ha)

Q(s)gﬁjﬂ\uﬁ\ﬂégmg\ 1
Which of the following have the greatest value of entropy (S°)?

C(s,graphite) |:|
NHaq) [ ]
H00 [ ]
CaCOss) [ ]
S sl g 330 US HSO4 b gt iy Sl (gl by 459 Bl Uit g ol 2
In which of the following reactions is the hydrogensulfate ion, HSO4', behaving as a
Bronsted-Lowry base?
HSOs+ + Ba?* ___, BaSO4 + H* []
HSO4 + H2O —— SO4% + H30* []
HSO4 + CO> ——» SO + HCOs  []
HSO4 + H3O* ——» H2SO04 + H20 []
157 (o (K) JoUil de o i Baa g 48 (685 M) Jelil Ay L g

What is the order of reaction if the unit of the reaction rate constant (k) is s1?

Zero order reaction L aall as ) |:|

First order reaction ¥l A []
Second order reaction AWl 4 ) |:|
Third order reaction JAEN 4 ) |:|
Page 6 of 15
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Calculate the value of enthalpy change (AH) for the reaction below.
N2Hag) + 2H202(g) =—> N2(g) + 4H20 ) AH=1?

240V Adas ol OIS LY cMaa Laddiieis
By using the following intermediate reaction equations:

NzHag) + Oz ——> Nag) + 2H20) AH1 = - 622.3 kJ
Ha) + 5 Oz ——> H20q) AH; = - 285.8 kJ
Ha(g) + Ozq) — H202) AH; = - 187.8 kJ

-1095.9kJ  []

-1006.1kJ 7]

818.3kJ [

7203 k) []

Sakiia Jolaa yiins ¥ 40Y) gl oW e 5
Which of the following is not consider a buffer solution?

NaF / HF []

NaOH / HCI []
NaCsHsO3 / HC3HsO3 [ ]
CH3COONa / CHsCOOH [ ]

Page 7 of 15 I
DOIFBARD ALY ol ) Juadl) - 12 pleassll — 2l LERY)




o) de pu ol dagd La ¢ A oW A 11 e Jo L ol Aldl s ) aladiiady
By using the graph below for a first order reaction, What is the value of the reaction
rate constant?

o

Concentration [M] / jus 2l
0O = N W ko ®m N ®m D

o

2 4 6 8 10
Time (min) /(4885) &3

0.346 min?
0.693 min?

1.386 mint

OO O

2.885 min?

5_)_all dalal) ce il oo dasaia A8V &l jlall (4 g\
Which of the following statements about endothermic reactions is correct?

Al e Al (5l all o ginall o Ll |

The change in enthalpy has a negative value.

.ia.\;.d\ .Lu.n)l\ L)ABJ\)AJ\ UA"-LA-Q,eUﬂ-\S‘ i

The system absorbs heat from the surroundings.

5 oAl s siaall e JB cdleliiall (5l sal) (s il
The enthalpy of the reactants is lower than the enthalpy of the products.
i i [
i i [
i i [ ]
i i, i [
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1.58 x 10 M o355 (HNOs) i sihl paes Jslaad (pH) Argoued BV L g
What is the (pH) of nitric acid (HNOs) solution its concentration 1.58 x 103 M?
-2.80

-0.19

0.19

2.80

NN

COIN ANl J gua gll die slia] ol 3B Jeldll) e puaua (AY) (w6
Which of the following is correct about the hypothetical reaction below when reached
equilibrium?

A+B=C+D
wenSall 5 52kl Je il i giy

The forward and backward reaction are stopped. |:|
Al o) gal) AL ae Ao litall o) gall A1 g sl [ ]
The mass of reactants and products is equal.
Al ol gal) 580 559 Alelita) o) gall 380 5 i []
The concentrations of reactants and products are fixed.
womSall Jeliill de ol dully galal) Jeliil) de o Ciebimti [ ]

The speed of forward reaction is twice the speed of backward reaction.

V3 palal) olad¥ly (pualSaiN) SO U yaay Ladie 5 jad) Gupa A8l dagd Jiay (Y1 (e o

Al 3 ga ) Ueliial) 3 gal)
Which of the following is the value of gibbs free energy when the reversable reaction
goes forward converting the reactants into products?

10

AG<0 []
AG >0 []
AG=0 []
AG>1 [ ]
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Answer the following questions: :3,33"2\ ALy & e ‘v‘%i

11

A. Study the reaction below which at equilibrium:  :0U3) ¢ jial) Je Wil )

2NO2g) ——= N204( AH=-58.0 kJ 4
A (g Ol apse

Csll) S OV Y gl ga Ao ADY) il pall B AUS J gand) Jas
Complete the table by writing the following changes on the position of equilibrium
and color change.

Qsll) s O o sa &l )
color change position of equilibrium Changes

3‘)\);.“ ;\QJA éJ
Raise the temperature
Jeldil) ele g PN Jalas
Reduce the size of the

reaction vessel

U ALY el oAV Jeldall Jgaad) 8 50 ol i) (e
B. From the data in the table for the following reaction, answer the questions
below. 3

2ClO2(aq) + 20H" (ag — ClO3(aq) + ClO27(aq) + H20(g)

Loy Je i) 4o yu [OHT M [CIOz)/ M 4 glaal)
Initial reaction rate (M-s™) Initial/ A1) Initial/ x5) Trial
2.07 x 10* 0.012 0.012 1
4.14 x 104 0.024 0.012 2
1.66 x 108 0.024 0.024 3
1- Write the reaction rate law. Jeail) 2~°J~‘ OJ-"@ S| -1
2- What is the overall order of reaction? ¢ e il A0gh) 45,0 La -2
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Al (93l 3 ) oy 2 gailal) La 1.7
C.1- What is meant by the standard heat of formation?

2
g gt lSl g CraaSY) (g AT Aal ) (oSN 3 ) A 13lad -2
2- Why is the standard heat of formation of oxygen and chlorine gas equal to
zero? 2

O el colial Jgand) B 3 ) gl cilildl g 45 9 ) gall AnilaarSt) Aslaal) aladinly -3
Y 3

3- By using the balanced chemical equation and data in the table below, answer
the following.

3BaOys) + 2Als) —— 3Bas) + Al2O3s)

AH°% kJ/mol Substance [6tal)
-588 BaO(s)
-1669 Al2O3s)

3] Jelill (g 51 sal) (g giaall & Ll Gaal

Calculate the enthalpy change for the above reaction.
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die Al e Badae sl (e il g — Ja geuSla po 58 Ciliiadia grida g s M) g JSEY () |
a-\-i:iﬂ Z\.‘.\MY‘C;& ‘,\9\&3 (Adlida dyla cla

A. Study the figure which shows the Maxwell-Boltzmann distribution curves, for a

specific sample of gas at different temperatures, then answer the following questions:

100K A

300K

il &, i) e
(g}

1000K
s \

500 1000 1500 2000 14y (ms)

Shapdit) A8Ual A8 Cilesuad) Aoy Jiay o1 o3 JSAN B Sal L -1

1- Which symbol in the above figure that represents the speed of particles
corresponding to activation energy?

ddhial) B Claall 4o ju G S (B) Adllall dilaiall A Cilaswal) de s I3l 2
9(C) Adikzall
2- Why is the speed of particals in the shaded area (B) is lower than the speed of
particals in shaded area (C)?

i) o Sl 0985 (9 AT (A il 3L cp¥) Cplelll o B Lo

B. In Which of the following two reactions the sign of entropy is negative? Explain

your answer.

(1) C2H202g) — 2COg) + Hz(g) 4
(2) 8SO02q) + 16H2Sg) — 3Ss(g) + 16H20(y)

No. of reaction /Jsldll ;‘éJ
Explanation [ _jsdil)
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2 55w A (PH) A 5ol 4305 (0.12 M) 058 5 chma (aas =17
Ka OV @l dad

C.1- A weak acid its concentration (0.12 M) and the pH equals 2 4

Calculate the equilibrium constant Ka.

ST Jslaall a g paugdl 280 (S 13 B lae Joli B Baclill g (aaad) (e SIS 5 6B La -2
7 O

2- What is the strength of both acid and base in a titration reaction if the pH of the 2

solution is more than 7?
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U ALY o caal asliatl) Ay Al dlicd ja A (e 1.
A.1- Through your study of collision theory, answer the questions below.
dbl) A a3 o gy )

I. Write down the conditions of the collision theory.

Sale Lital) 3 gall 3uS) 3 Glall aie Jeliil) Aoy J85 13l jud
ii. Explain why the rate of reaction rate decreases when the concentrations of

reactants decrease?

Ao glaiall 381 8 cd pdall ae) g1l e Jallaa &Y pKp o s Y Jaadl -2

U JSEY B Bac Al 3 6B Bl uwa Las Ll Jallaal) i
2-The following table shows the pks values for four solutions of weak bases with the

same concentrations.
Arrange the solutions ascending as the base strength increases in the figure below.

Z Y X w Solutions/Jaaxl)
8.77 4.74 9.42 5.89 pkb
strongest /s s2Y) weakest [_ixzY)
B. Study the following equilibrium reaction: !gjy\ Ol Je il Gu )

2502g) + O2(g) == 2503

Ko O i jpaas S) -]

1- Write the equilibrium constant expression Kp.
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http://upload.wikimedia.org/wikipedia/commons/9/96/Equilibrium.svg

13 U

¢ 0.90 atm 0 Jud Al bidall o) cuale 13) SO, WA Al bivdal) sl -2
25°C 51> 40 2is 4300 atm™ Kp 4a5 5.0 atm SOz Jud ) bl g
2- Calculate the partial pressure of SO, gas if you know that the partial pressure 2

of Oz gas is 0.90 atm, the partial pressure of SOz gas is 5.0 atm and the value
of Kp is 4300 atm™ at a temperature 25°C

ZX daleg HX dipd paas Ao ¢ giag (pdan aliia Jslaa 1
wl&gﬁl,,uslabatm pHM@@M\M\JJM\ k'Y e}lﬁgd:sstﬂ\ -1
A g B pans

C. An acidic buffer solution contains a weak acid HX and it’s salt ZX.

1- Explain how this solution resists the sudden change in pH value when adding a
small amount of strong acid.

136 PKas PH c ABal) geuda g5 () Gl = gau 33 Al 1) Alslaal) i) -2

eh.ud\ Jolaal) 1

2- Write a mathematical equation of Henderson-Hasselbach that illustrates the
relationship between the pH and pka for this buffer solution.
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