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dads of J8 LAY A S clada &S Y

Do not turn the pages of the test book .
Ay Gyl

until your supervisor tells you to do so.

Olis b 1 LEAY) Baa
13 sleassl) JLid) Ali 2ae

Testing time 2 hours
The test has 13 test items.

General Instructions: sdalad) clald )

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

AL o AU Lala )l ?EM ebil.u\ e
B Aaladinl Sa LS data (pe LEAY)

- You must use a pen to answer essay N 4 ‘.&.“—:LA\;HJ\
questions. s ALY B GooY) Ll eﬁem G e
A AL

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

Ao el NG LaaY) Al dae) a3 e

caxia Cpe JUEA) Al o LAY Al aay e
b ypad Alal clia bty (el

Aay )l Cyanali daaia (pa SLEAY) ALl
el 8 elila) aaaty o8 Al @l Ll
_X'“ ksl )

- 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 .

Sl Al Ladd saa 5 Ala) ppaaiy o
aiS e ) ) aaeia (e s s
IS by 5 Y S AaY) g e Jullay 6 Sl
Al 13) ol Bas) s dglal e SIS paaty add 13) L
@l e Juand Ol maal 5 JS Baase s (S5
A Gl HLEAY) e at obal JUl & A )0
RENBAIESEN

-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]

X L]

Page 3 of 15
2021/2022 AN sl 2l Juadl) - 12 pleassl) — o adl) LERY)



OSar B ypealll HLEAY) ALY duilly o
G el A ey ARG s Y)

- For the short-answer items you may answer
in either English or Arabic. You must write

your answers in the spaces provided in this A daradall dlabuall & clibla) A0S
test book, as shown in the sample below. Zisaill A nse s LS LAY AW S 8
Do not write your answer in any other oLl
place.
Question o gl
- Ayl

Answer:

e & Al Clasall aladiul GiSay o
el ol cildaadle ST LEAY) dul S
ol sle ala e Juans ey cililua
laiall sd o giSa o

5 opaill La) G (gf st Bt 5 1Y) e
daal s Ladiall AaY) ) cpe 2SI @llad
daaly e Ala) ol Gila) asa s Al i
Ao gl e deani g e gl

als e e L) Ak Wy puai ¥ o
A e el Ji1 s Ylgas Cida g 13
Grraal) Jsaadl 13 () ae &5 ey 8 s AY)
JRPERPNL

Sl ye €1y ia ALY pen el e
Gy e il o aad 2 Y ail s e
Asaall e

Caatie vie Laad adal) ¢l o S S e
S SN ol LS 4880 30 o 4iled Ji 5 8l
(25l Al g (3383 10 J 5l 550 el

- 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.

- Use the attached periodic table. il sl Jpaall paiiul o
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Choose the correct answer: sdasaall 4y 4

?w\gﬂ‘g\wg\gﬂmuidiugﬁ;ﬂwéi 1
Which of the following has the lowest level of entropy?

Nas) |:|
Ha@ [
H0¢ [ |
HClagy [ |

s (e (4 0.45 M A8y o i o pliia Jglaal (DH) A2l o800 sl
(5.6 gsbui paaall pK, ol Lle) La g gall @i gilil (0 0.36 M
Calculate the pH of a buffer solution with prepared by adding 0.45 M of ethanoic
acid and 0.36 M of sodium ethanoate. (pK, for the acid is equal 5.6).

3.60 [ |
450 [ ]
550 [
6.50 [ ]

9(0.0216 s1) g5t (k) JoUll Aoy culs A I 6Y) 45 11 o Jo il Ciuall) poe La
What is the half-life for a first order reaction its rate constant (k) equal
(0.02165%)?

23.4s
320s
69.1s

1 O O O

96.3 s
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4

Which of the following factors decrease the rate of the chemical reactions?
Addition of a catalyst. s e dale) ||
Increasing the temperature. s allda ey ]
Increasing the concentration of Alelaiall o) gall 38 333l ) D
reactants.
Reduce the surface area of the solid Alelial dleal) 3ol o dalie Jlii [ ]
reactant.

oLl Joaad) ¢pe abl) Lasiieua ¢ AY) Jolll (AH®) uluad) s ginall B i) dad La 5

What is the value of the enthalpy change (AH°) for the following reaction,
using the values from the table below?

NH4Clisy = NHzg) + HClg

NH4Cls) NHsg | HCl()
AHs KJ/mol -315.0 -46.2 -92.3

- 534.3 kJd/mol
- 453.5 kJ/mol

+ 43.6 kJ/mol
+176.5 kd/mol

OO gd
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olia) Jeliill o) 3 auaga o 6
Which of the following increases the rate of the forward and backward reaction
by the same amount and does not affect the position of the equilibrium for the
following reaction ?
PCls) + 87.9 kJ == PCl3(g) + Clyg)
Increasing the pressure. Jsall 33l |:|
Addition of the catalyst. laal) Jalall dibz) [ ]
Increasing the temperature. solallda ey [
Decreasing the concentration of reactants. Alelaiall o gall 58 5 s [
edaddial) 3 ) jad) cila o die AL Jolil Gigaa ) il 40Y) el Ga 7

Which of the following reactions indicates spontaneous reaction at low
temperatures?

Type of reaction /JsWlll g ¢ The reaction /Je\&il)
Exothermic / 5, all 3 )l D — 2T | []
Endothermic / 3, _all (el 2L + Mg — 2Eq | []
Exothermic / 3_)_all 3l Ag + Bg—> Gy | L]
Endothermic / 3, _all ala Kg—— Qi + R | L]

SA0ull () a8 s Jiad 45Y) cNaball (AH) a2 (s 3
Which of the (AH) values for the following equations represent the standard
heat of combustion?

Hzg) + %202@———> H20(g) AH®=-241.8 kJ/mol []
2C0O() + Ozig) ———» 2CO02() AH= -566 kJ/mol []
Nas) + ¥2Clyg — NaCls) AH®=-411.12 kJ/mol []

NaOHaq) + HClag) ——— NaClaqg) + H20() AH°= -57.9 kJ/mol []
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4 ) a Al Laiald 28,5 °C N 18.5 "C s J5EY) J5aS e 1800 (s a3

0 L Ao oil) 5 ) Al dad La <3600 J W ke

180 g of ethanol is heated from 18.5 °C to 28.5 °C, absorbing a thermal energy of
3600 J. What is the specific heat value of ethanol?

9

2000 J/kg °C | ]
200 J/kg °C  []
20.0J/kg °C [ ]
2.00J/kg °C [ ]

folial Jeliill (Kp) oW i i W e 6l 49
Which of the following represents the equilibrium constant (K;) for the reaction
below?

No@) + 2H20@g) == 2NO() + 2H2q)

Pno x P

K,= He ]
F’N2 X PHZO
Ay, X P2H20

Kp= — []
Pro x F"H2
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Answer all the following questions: :‘7\1.\3;2\ ALy s O ‘?‘%i

11

Lkl Jo it A88) o) BaclAl) § Glaead) daa colia) Al Alaleal) Lasiiis -1,
A.1- By using the chemical equation below, Identify the acid and conjugate
base for the forward reaction. 4

HCOz3 (aq) + H20q) CO3% (aq) + H3O"(ag)

:Acid/aeal)
:Conjugate base/4| yall 3o 4l

i) puid S0 58 (S5 ) Ao L) ilapuand) Cp pdua JS 52 A -2
2- Does every collision between reactants form products?
Explain your answer.

O palll Laddiiana ¢ 5Y) Jo Ul (AS®) Apnabll (a9 ) (A 8 sl
olia) J gaad)

B. Calculate the standard entropy change (AS°) for the following reaction
by using the values from the table below. 3

CHag) + 202y —> COzq) + 2H20)

CHay(g) O2(g) CO2() H>Oq)
S’ (J/mol .K) 186.2 205.0 213.6 70.0
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11 &l

3 st 4 (PH) A sutgd) aB N g (0.13 M) 838 A dia s 1.

Ka ooy s 3.4,)3 )
C.1- A weak acid its concentration (0.13 M) and the pH equals 3 4
Calculate the equilibrium constant K.

.(0.03M) (s sboss 4d 3 g aag ) Sligal 58 5 Jslaal A guigd) B 1) a2
2- Calculate the pH for a solution its hydroxide ions concentration
equals (0.03M). 2

13

Page 11 of 15
2021/2022 (AU il sal) Jeadll - 12 slaasSll — a3l JLIRY)



12

O caale 1) Jelitl) Aoy quua) (ASY) Lpda) i) AileasSt) Dslaal) aladiialy -1,
5 10 s 0 W3S 5 maal 50,10 M oWl 4l B oS (A) Babal) 58

.0.05 M 4

A.1- By using the following chemical hypothytical equation, calculate the rate
of reaction if the concentration of substance (A) was at the beginning of
the reaction 0.10 M and its concentration became after 10 seconds 0.05 M.

2A@g) + B —> C + 3D

el U9 g ode] Adalaal) B (D) Balall 3085 ity (S -2
2- How does the concentration of substance (D) in the above equation
change over time?

A s giaa) plhasdi o -0

B.1- Define the term enthalpy.

_(-AH)@MMM'&JU&SJJM\ e Laill LfJ‘JAM GM‘QAJM‘ :J.ué -2
2- Explain: The value of the enthalpy change of exothermic reactions has a
negative (-AH).
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el Ay ¢ ciale 13 LY g X 0 O (A AN G V) il Y el g
0.15 M (X) Jeliiall 3 59 <200°C 30 420 2is (0.005 M.s™) gl

0.10 M (Y) Jelisial) 38555 | 9

C. The following hypothytical reaction is a first order with respects to X and Y.

If the reaction rate equal (0.005 M.s?) at 200 °C, the concentration of (X) is
0.15 M and the concentration of (Y) is 0.10 M

X+Y —> 27

1- Write the reaction rate law. el de pu (9@ sl -1

(K) o) Ao jou il Aad ana) -2
2- Calculate the value of reaction rate constant (k).

?(k) S\l de ju il (b Bas g La -3
3- What is the unit of the reaction rate constant (k)?

(k) el de pur cili Glua i 3 ) adl Ay )3 Baad g 13! -4
4- Why should the temperature be determined when calculating the reaction
rate constant (k)?
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rolia) Jelill (AH) g luad) s siaall B il uual
A. Calculate the enthalpy change (AH) for the reaction below:

BoHeg) + 302 —— B203s) + 3HOpp AH=?

2 Adas gl DT cMae Laddiies
By using the following intermediate reaction equations:

2By + 3Hzg) —B2He(g) AH = +36 kJmol*
Ha@) + ¥202g — H20q, AH = - 286 kJmol*
2B + 1% Ozg) —» B2Oxgs) AH = -1274 kJmol™

sl 5 B (HI) O suid) B S (e 1,00 M S a3 ¢ 440 °C 3,18 40 e @

LU Adataal) caa Sllig 1 | Al

(Ke) O Sl n) <0.78 M s sbos OV ) i (gt 23 S QS N | 4

B. At a temperature of 440°C, 1.00 M of hydrogen iodide (HI) was desociated
into 1 L container according to the equation below.

If the concentration of hydrogen iodide at equilibrium is equal to 0.78 M,
calculate the equilibrium constant (K.).

2Hlg) == Hzg + Iz
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13 &

AL e c,\%\ 33 c‘;ﬁ” Jeldil) gy Nd
C. Study the following reaction, then answer questions:

2S02g) + O2g) == 2SO03(y) AH®=-190 kJ/mol

oSyl 8 (e jal) ABl) ie ¢ ) pudasa Jaeg olad) i B -1
1- In which direction the positions of equilibrium will shifts when adding
more oxygen gas?

i) e (IS B 51y A ja Gl Aoy ) S I 58 5 iy (S -2
2- How the concentration of sulfur trioxide is changed when the reaction
temperature is decrease? Explain your answer.

$(Kc) Q1Y) cull dad o bl 3l il Le -3
3- What is the effect of increasing the pressure on the value of the
equilibrium constant (K¢)?

SO A ) Al Je il J gua gl A DU da g il La -4
4- What are the conditions needed for the chemical reaction to reach the
equilibrium?

[

14
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