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Marks per Question 4-3-2 JIgudl d=>)o
Type of Questions MCQ / susio (o i3l dliawl dliw3 ggi
Maximum Overall Grade 100 diSonll (sgadll d=)ull
Exam Duration 120 minutes Ul 800
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(g3l = JMw3I - dasdall 6phisl] - 9gilsIl - 0gid) dudgal| dsl clj=1 Oy
Glg SRl dSyo> oloxil dasug Jelail iow io - sljr3l 04D o sjor JS diuabrg punsing

Identify components of a voltaic cell (anode, cathode, salt bridge or porous barrier,
wires, electrolyte compartments); while explaining the role of each component, when
does the reaction start and determining the direction of electron and current flow

What parts are missing in the diagram duil gal| dudsxl oliol JSuidl (8 duadll clj=3l Lo
below for the voltaic cell to be complete? oSS i
Zinc strip a3 Copper strip

wb.’._.h.'sy

L 22 s

Metal wire SHd el 1

Salt bridge duslo 6, 2

Voltage source ddlb jouao 3
1and 3 391 A
1and 2 291 B
2and 3 392 C
1.2and 3 39291 D

3 Spaull 0351/ il go



(g3l = JMw3I - dasdall 6phisl] - 9gilsIl - 0gid) dudgal| dsl clj=1 Oy
Glg SRl dSyo> oloxil dasug Jelail iow io - sljr3l 04D o sjor JS diuabrg punsing

Identify components of a voltaic cell (anode, cathode, salt bridge or porous barrier,
wires, electrolyte compartments); while explaining the role of each component, when
does the reaction start and determining the direction of electron and current flow

In the voltaic cell shown below, where are
the electrons gained?

o)

\ ‘K" ?‘ .
caill Jeladl o
Half-Reaction E°(V)
Zn%*+2e > Zn -0.7618
Ag*+e > Ag +0.7996
At the silver strip das)l whs vic A
At the zinc strip ooyl s vic B
At both strips onbsl| MS aic C
At the salt bridge dasdall 8 ynis] wie D
4 Sxzll S /5 Gl 2o



(L pué /Hlak) Jeladl £gi Samo delill aga Llus (48 dawlidl] Jljis3l 3ggr ilbsgs

Use the half-cell standard reduction potentials to calculate the electrochemical cell
potential, while determining whether the redox reactions (spontaneous or non-
spontaneous)

The following half-reduction reactions
represent the half-cells of a voltaic cell.
Which of the following is correct?

LM W] dasuail] Jlpis-3l oMelds Jios
Souuo b oo S duid gl dalil] daiuail]

cuail Jeladl o
Half-Reaction E°(V)
Co?*+2e > Co -0.28
Pt2*+ 2e- > Pt +1.18

o9 3l g5l (E°) ddJl g Jeledl g6
Anode Cathode Electromechanical Cell Potential (E°) Reaction Type

Pt Co +09V Spontaneous A

Co Pt +1.46 V Spontaneous B

Pt Co -09V Bl s C
Nonspontaneous

Co Pt -1.46V Gl e D
Nonspontaneous

Gl 0350 /9 il go



sl B oo il J1isBlg sowmSl daiail| oMleliillg ddsll SN Jelaillg dulsd] o5 iy

in a voltaic cell

Write the cell notation and the overall chemical equation for a redox reaction occurring

notation for the voltaic cell consisting of
nickel and calcium electrodes?

Which of the following represents the cell oo 0eSIG LUI dul gl ddxl jao0yi Jioy Gl Lo i

€ porud Wlg JSuill wlbaSi

inaill Jeladl .

Half-Reaction E°(V)

Ni?* +2e" > Ni - 0.257

Ca* +2e > Ca -2.868
Ni | Ni2+ || Ca2* | Ca A
Ca | Ca2* || Ni2* | Ni 5
Ca2* | Ca || Ni | Niz+ c
Ni2+ | Ni || Ca2+ | Ca .

Gl 0350 /9 il go



QuuS3o gl Jjiseo Jole 5991 wyasti go cdoie (o Jelaidl Sgasy uiill duwlidll Jlyis-3l 9g9g2r oo

dogun Jji ol dwuSli il solollg

oxidized or reduced

Use the standard reduction potentials to predict if a reaction occurs or not, while
identifying the strongest reducing or oxidizing agent and the substance that is easily

predict if the following reaction is
spontaneous or non-spontaneous?

Using the reduction potential shown in the
table

Suilili pué pi Lilil JWI Jeladl 1S 13] Lo sao
Joaadl 8 dousgall JljisBl 39g2r Loaxiumo

Zn(s) + Cu2+(aq) > Zn2+(aq)+ CU(S)

aill Jelail

Half-Reaction

E°(V)

Zn%*+2e > Zn

-0.76

Cu?*+2e- > Cu

+0.34

Spontaneous because of the E (- 11V)

(- 12V) ddadl vg=> 03 Slabs

Nonspontaneous because of the E. (- 11V)

(- 1V) ddadl vg= o3 Glab e

Spontaneous because of the Ee (+11V)

(+11V) ddadl s 03 Silals

Nonspontaneous because of the E.; (+11V)

o o W, >

(+11V) dddl ag= 03 Sl e

Gl 0350 /9 il go




6auS3lg Jljis3l Oldos Ggas Olse wass Cus (o duil gl dulsllg duin g psI R dul a0yl
Jeladl dlilig o lidlg wligSIBl 93 olxilg «3gilIlg 3gidlg

Compare between electrolytic cell and voltaic cell in terms of identifying where will
reduction and oxidation processes take place, anode, cathode, direction of electron flow
and current flow and spontaneity of the reaction occurring

below?

Which of the following is true for the two cells Fobol gt Glaiy load zusuo Gl loo sl .

s

¢

1

=)
Wi

In cell number 1, the electrons flow from Cu to Zn Zn J| Cu o wligusIBl (59015 1 03 duladl 9 A
In cell number 1, the anode produces electrons from Zn Zn o wligySIPl 0953l il 1 p8) duldl 8 B
In cell number 2, the anode produces electrons from Zn Zn Go ©ligyuSUPl 09l iy 2 p8) dudal 8 C
In cell number 2, the electrons flow from Zn to Cu Cu JIZn o wligySIBl (§90i5 2 p9) ddal 9 D

8 Spaull 0351/ il go



OrojM Cudg it g bugolly wsuanll wass 2o «lglos dasaS Cog go (ibeSIl M| diloc )=y
(... (dilo gi 6)lw) Lo pansr Lle Gao Uaso 2Mb laad pis LUl (b yeSII Julxidl dalx)
Define electroplating while describing how it works, identifying anode, cathode and

electrolyte needed for an electrolytic cell in which a selected metal is to be plated on an
object (car or spoon,...etc)

Khalifa tried to electroplate an iron key with a O dindy wasdl go 2lite sMb dans Jgl>
layer of copper. He designed the electroplating doudgall eMbll s paowais plid « pulill
cell shown in the figure below. What is the Szl 9 (clbs31) bl Lo .obioi JSidl (9
error(s) in the cell? ) )

3+

Fe(aq)
dyyladl QUadl Juogi -
The connection of the battery poles
Cu? wligl Lle Ggisy ¥ passumall cudgusI¥l ;
The electrolyte used does not contain Cu? ions
b gloan go pligall Jos o | o
The key was not connected to a light bulb
3 only b9 3 A
1and 3 391 B
1only hs91 C
1and 2 291 D

9 Spaull 0351/ il go



dguasll ©LSyall go wasdl peSi wle 0813SI1 55 609 panits

Explain why carbon forms many compounds

Which of the following is NOT a property of
carbon?

It has 6 valence electrons 595 wligySIl 6 ayul A
It can form chains or rings olils> gl Juwlw (29SS gabiuw B
It bonds with other elements Gyl polic gobuip | C
It forms 4 covalent bonds daolui bylg)4 0ssa | D

10
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sdaigjod | dapall) 2uallg(gl)l e o 28905 Laslly 61 23905) Zdloill (po dalizeo LElgil putinm
09)S9 gl Juiaid (dslidl dall

Use different types of models (ball-and-stick model, space-filling model) and formulas
(molecular formula, structural formula) to represent a hydrocarbon

Which of the following is true regarding Olisall (fa0) Zdlois (Glais Load oo ol oo sl
methane models (formulas) and the Tlaabss il Gloglaallg
information they give?
lashast Ll eloglsall (dnall) z5g0id] auwl (d2pall) zSsaill
The information they give Name of model (Formula) Model (Formula)
2o0s csial) uaigll JSuidl puosy L -
Demonstrates the geometry of the ebal! CJA.EQSN A
The space-filling model
molecule clearly
z9o9 .CgS_)DJJ (_.,w..u.e“dS.w.“a.sog) Lasll 6)&”359&
Demonstrates the geometry of the The ball-and-stick model ) B
molecule clearly
13] gyl agle gaupw Lol dy=lg 4iST 8)9:0 sy H
disg) 0SBl Ol dglid] dapall | =
Gives a more realistic picture of what a A structural formula H- CI. —H
molecule would look like if you could see it H
3 dislg eyl 9 whdll pladl cuyidl yelay
S8l sl3l GM Gawaigll JSWdl yabs dyigyod)| diowal
Shows the general arrangement of atoms Molecular formula CH, D
in the molecule but not the exact, three-
dimensional geometry

" xodl S/ Gl zo



dauinal| pucg dauirall ©UgsySgyasell On Gyl pug o plaiwb 29

Explain, using Lewis diagram, the difference between saturated and unsaturated
hydrocarbons

LM sl dol>|
|
—C=C— C=C —C—C—
.
LN ] eoe LN ] [ X ]
.Ceo Co C..C .C.C.
3 2 1
6 4 2
Which of the hydrocarbons shown below Fdauise jié ool dimall ©ligyySgyuugll i
unsaturated?

HH
e oo H . ‘H
H:C:C:H JCCl :C:iC:

1 2 3
1only bad1 A
3only bhad3 B
2and 3 392 C
1and 3 351 D

12 Gl 0350 /9 il go



(dosianog d)osinano ik cdeyio «donfiiammo dudw) diilad 3l o LISIZ | daoanid IUPAC plbi posxiuwg

Use IUPAC system to name aliphatic alkanes (straight chain, branched, non-substituted

and substituted)
What is the name of the following T(IUPAC plad las) JWI ug1)Sgyaugll pawl Lo
hydrocarbon? (Using IUPAC rules)
C,H;

CH;—CH—CH;
2-Ethylpropane Oboy Jubl-2 | A
2-Methylbutane Oligy Juio-2 B
2-Ethylbutane Olon Jubl-2 C
2-Methylpentane ol Juino-2 D

13 Gl 0350 /9 il go



(dJowismallg cd)asinnoll yatg cdeyinllg cdeylioll pue) didll| OUISISI daownid IUPAC plbi oosviamg

Use IUPAC system to name cycloalkanes (non-branched, branched, non-substituted and

substituted)
What is the correct structural formula for 1S ypoll dousuall dslidl deuall bo
the compound:
1,6-diethyl-2 ,3-dimethyl cyclooctane il olSgl Juire SW-3 2-Jais] Hl5-6 1
CH;
CH
’ A
CHiCH, CH,CH;
CH;
CH;CH
3 2 B
CH; CH,CH;
CH;
CH
T e [
CH3CH2 CHzCH;
CHs
CH,CH,CH, CH,CH,CH;

14 Gl 0350 /9 il go



lailolusiwlg WLLIW dbbjiuall yaibadl susy

State physical properties of alkanes and its uses

Regarding the isomers of the chemical «CsH12 diiloaSJ| duall Wlpogiub (Gliy Load
formula CsH,,, what is the expected boiling Solivgs pogpl dedgioll )l d=)o Lo
point of the Neopentane isomer?
gk Sty ¥ St gt
Pentane isopentane Neopentane
!a ! }
H HHHH H—C—H NH=¢=H ¥
| | H ‘ H H H—C C C—H
H C~C—=C—=C—H | | | | |
| | | | H=-C—-C—C—C—H H H-C—-H H
H H H HH ! | | |
H H H H H
36°C L) &y 28°C | L &> 55 77 ol a5
ope . ] oge .
boiling point: 3¢° C  boiling point: 28~ C boiling point: 77
Above 36°C 36°C (o Llel A
Below 36°C and above 28°C 28°C (o lelg 36°C o JSI B
Below 28°C 28°C (o JS1 C
Equals 28°C 28°C sgluwi D

What gas is used as a propellantin shaving  d9M=dJl J= (9 d=3ls 69leS puaiumall jl2)] g0 Lo

gel that is environmentally safe and used in Wil 8 pasiung biy ool 909
refrigeration?

Methane Olso A
Ethane oll| B
Isobutane oligu gyl C
Isooctane olSgl gl D

15 Gl 0350 /9 il go



IUPAC ol uclgdl Ladg dounl drogleay (U dislidl davall pay

Draw the structure of an alkene given its IUPAC name

Which is the correct structural formula for TAWI (uSIW dousuall dislid] dauall Lo
the following alkene?
3-methyl-1,3-pentadiene owloliu-31-Juino-3
CHs
| A
CH3sCH=C—CH=CH,
CH,
B

|
CHQCHE—C H—CH :CH2

CH,=CHCH,CH=CH, c

o
CH3CH—CH=C =CH,

16 Gl 0350 /9 il go



(dic yiiollg dadimmall dludud] ©13) L3 | drawid IUPAC pllss oo

substituted)

Use IUPAC system to name alkenes (straight chain, branched, non-substituted and

hydrocarbon? (Using IUPAC rules)

What is the name of the following S(UPAC plbd (25) JWI 0g1ySgyaugll pwl Lo .

CH3C(CH3)2CH=CH2

3,3-Dimethyl-1-propene

Onop-T1- Juiwe iLE-3:3

2,2-Dimethyl-3-propene

Ow9p-3- Juino Jl5-2.2

2,2-Dimethyl-1-butene

3,3-Dimethyl-1-butene

o o W | >

Ofign-T1= Juire ili-3.3

17
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(dic yiiollg dodiumal | dlukud] &13) &Ly U3 daawid IUPAC pliss o

Use IUPAC system to name alkynes (straight chain and branched)

What s the correct structural formula for 1Syl dousuall dislil dsawall bo
the compound:
4-ethyl-4, 5, 5-trimethyl-2-hexyne RlusSd-2- Juiso (HW-5 5 4-Juis]-4

Hy CH,
HyC—C == C—C—C—CH,
CH, CH,

CH,

-

H, CH,

CH,

CH, CH,
| |
CH,CH =CHTCH2(‘|:CH3 c

CH, CH,CH,

CH, CH,

I
CH,CH =CHCCH,CCH, | D

CH, CH,

18 xodl S/ Gl zo



(M3 axxglg wlinill axxgl uogrg) duilidl wlyogjdl Oy=)

Define the term structural isomers (and illustrate their similarities and differences)

Regarding the similarities between the
following two compounds, which of the
following is incorrect?

Sl oW1 GuSy0ll G auidl axgl Glais Load
Touzuo it i Lo

H,C— CH,— O — CH,

H,C—CH,— CH,— O —H

They both have the same molecular formula.

daioyod| dswall Guis ) LaaMS

They both contain the same number of carbon
atoms.

Ol wlyd po sasll pudi Gle Ggizy leaMS

They both have the same functional group.

duibgll degomall uis 4 Laadls

atoms.

They both contain the same number of hydrogen

Oorgyugll WS o vasll pudi Gle Ggisy laaMS

19
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laigSS b i ySdug dawaigll Oluwijll Cus oo transg cis duwsigll Olpegi3l pu Gyl uay

Describe the difference between cis- and trans- isomers in terms of geometrical

arrangements
Which of the following compounds can be Wlyogil Ve I Yoy AW OGSyl yo Sl
geometric isomers? Cdawdid

CH3-CH,-CH,-CHz | 4

CH3'CH=CH2 B

CHz-CH=CCl;| ¢

CHz-CH=CH-CI| p

20 xodl S/ Gl zo



digleiig (2jial] (cusS ) s ciaay

Describe the structure of benzene and its reactivity

Scientists have proposed the structures O3l ©Spo o yusill obiol syl clolall 2558l
below to express the benzene compound Susuo il loo §i.CoHs
CsH,. Which of the following is true?

CH,=C=CH-CH=C=CH;,
1 2

The formula 1is correct because benzene is 93 Jeldiog piimo yué (uidl 03 dousuo 1 daall A
unstable and extremely reactive d=)yo
The formula 1is incorrect because benzene is Jeloiog yoio pe gl 03 douswo e 1 dsepall B
unstable and extremely reactive d> s a8y
The formula 2 is correct because benzene is U bouS ydiumo ool 0 dogsuo 2 deuall C
chemically stable
The formula 2 is incorrect because benzene is L louS ydiuno e (il O douswo jué 2 deuall D
chemically unstable

21 Gl 0350 /9 il go



diilog)3l ©lgsySgyouglly duladl ©ligs)Seyaugll O jaed
Distinguish between aliphatic and aromatic hydrocarbons
Which of the hydrocarbons shown below Fesilog)l obiol dimall ©UigsySgyasgll sl
aromatic?
CH,
CH]CH; QCH}
CH,CH,CH, CH;
CH.CH;
1 2 3
1only bss1 A
3only bhsd3 B
2and 3 392 C
1and 3 391 D

22 Gl 0350 /9 il go



laale dliol jSdug duabgll degoall Oys

Define functional group and give examples

Which of the following is correct regarding
substituted hydrocarbons in the table

O Loy el load zuswo b loo @i
Sobisi Jgandl 3 Gligs;Sa gl

below?
0 0O H 0 dolsl] dsauall
. _(ljl —OH . (I:I_ ‘\} —R R—O—R - (|:| —H General Formula
RVERV]] ol ol GanS91)S paes 1
Aldehyde Amide Ether Carboxylic acid
S90S paes Syol ol el 2
Carboxylic acid Amide Ether Aldehyde
S 9S pass Sgol RVERV] ol 3
Carboxylic acid Amide Aldehyde Ether
il huasSe2)S o ol sl 4
Ether Carboxylic acid Aldehyde Amide
1 A
2 B
3 C
4 D

Gl 0350 /9 il go



Write the IUPAC name of alkyl halides

(IUPAC) plis aclgd plaiwl Jis)i adl aws .

What is the name of the following
compound? (Using IUPAC rules)

S(UPAC i) 25) JWI wiSyell pusl Lo .

F
|

I
CH;:CHCH,CHCHCHj

Br Cl

1- Bromo-2 - chloro - 5 - fluoro pentane

Ol 9)9l8 =5 - 9)9lS -2 - gogp - 1

2- Chloro -3 - bromo - 5 - fluoro pentane

Ol 9)9l8 - 5 - gogp - 3 - g)9lS - 2

3- Bromo -2 - chloro - 5 - fluoro hexane

ObwsSa 95919 = 5 - 9)5lS - 2 - gogp -3

5- Chloro -4 - bromo - 4 - fluoro hexane

o O m| >

OluSo 9)9ld - 2 -g09p -4 - g)9lS - 5

24
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doswsl 0o Ui 9)lg) dilil| dsmall pusy

Draw the structure if aryl halide given its name

Which of the following structural formulas
represents the compound:
1-bromo-4-methylbenzene

1 Syall Jiod dd il dglid] gaall oo @i

U2 Jriro-4-g09 -1

CHs

Br

CH4
Q
Br
CH,
CH,
=
o
Br

25
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JsU31 add Jelaig «obIIBI disedd S (9 boy sJlowian 3l Jelds doleo wuiShg Jlowiwl Jelds Oysy
Ligo3l 2o JiSU3I adld Jelisg «Jg=xSUI 2o
Define substitution reaction while writing the equation for the substitution reaction

including halogenation of alkanes, alkyl halide-alcohol reaction and alkyl halide-
ammonia reaction

What are the products for the following TIWI Jeladl He iy 19Lo
reaction? )
CH;CH.CH:Br + NH; _ ?

CH3CH2CH2NHzBr+ H2 A

CH3CH2CH2NH3 + Br, B

CH3CH20H2NH2 + HBr C

CH3CH2CH3 +NHzBr D

26 Gl 0350 /9 il go



3 g=xSJ| daouni) IUPAC plbi uclgd pusxia
Use the IUPAC system to name alcohols
What is the name of the following (IUPAC plbil L2s) T JWI wSyall panl Lo
compound? (Using IUPAC rules) )

CH; OHOH
CH;CHCH,CHCH;

2-methyl-4,5-pentandiol Jaolwiliy-54-due-2 | A
2-methyl-1,2-pentantriol Jolysliy-241- Jaino-2 B
4-methyl-1,2-pentandiol Jolailiy-24-Jdre-4 | C
4-methyl-1,2-pentantriol Joelyiliy-241-Julre-4 D

27 xodl S/ Gl zo



sl JMS 020 30 diiliall dsspall pasy

Draw the structure of an ether given its name

Which of the following structural formulas 1S 0l Jios dd Wl dglidl guall (o i
represents the compound:
butyl pentyl ether sl Jaiis Jion

AOE

CH3;0CH,CH,CH; | B

CH;(CH»)30(CH,)4CH3 | ©

CH3(CHy);CO(CHy)sCH;3 | D

28 xodl S/ Gl zo



(eloll 8 OLg I (k)] dorys (plbill) dliSUlg poxsdl (8 Oagalisiall Jg=SUlg isdl pailas ow vyls
login SMis3lg alind| =gl ySivg

Compare the properties of ether and alcohol of similar size and mass (Volatility, boiling
point, solubility in water)

Ethers are generally more volatile and have oo JOI dile d>jog ylaill dulsld STyl Ogsy
much lower boiling points than alcohols of pxxllg dyyyxd| dlisll 99 d digluall 39|

similar size and mass. What explains these Cuaibax)l 04D ) sHl b
properties?
2Bl 8 GumnS3l 8)3 2o dbgire (urgydud W) 3929 pasl 1
Ethers have no hydrogen atoms bonded to the oxygen atom
vasdl lpas) (w duusrgyous bulg) (oS yuBl wljed oSer 3 B
Ether's molecules cannot form hydrogen bonds with each other
cloll ©lgjor 0o Oazrgyasall ©1)3 go buiys OF Bl (5 cuaanSHl 6,30 oSed | o
The oxygen atom in ether can bond with hydrogen atoms of water molecules
1only bhad1 A
2 only hso 2 B
1and 2 241 C
2and 3 392 D
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Use the IUPAC system to name ketones
What is the name of the following (IUPAC plid l2y) T JWI wSyall punl Lo
compound? (Using IUPAC rules)

CH;CH,CH,CH,COCH;:

Hexanal JUilus A
Hexanoic acid bgilwSgll oo B
2-Hexanone Uy luSa-2 C
4-Hexanone OgilusSa-4 D
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solubility)

Explain the physical properties of aldehydes and ketones (polarity, boiling point and

Which of the following is true for ketones
compared to aldehydes?

diylito ©LigiaSl) dammailly s 35 b Law (S

foladwsl

Both are nonpolar and all have the same reactivity

i blindl] lg) lgzsazrg (ahd e LaaMS | A

Ketones are polar, while aldehydes are nonpolar

e Ola Bl ael g 9 dubd ©lgiuSIl il
¢ .LU....LbB“

Both are polar, but ketones are more reactive

WL ST o bgiuSl oSJg « b loaMS | C

Both are polar, but ketones are less reactive

WBLas J8T 0 UgiSIl oSg e had LoodS | D
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Use the IUPAC system to name carboxylic acids

What is the correct structural formula for AWl &Syl dousuall dlidl deuall Lo
the following compound?
3-bromo-2-ethyl-butanoic acid lgiligadl Juul -2 - gogp =3 o>
0
CH;—L.'I‘H —(IZH —lll—DH A
Br CH;—CHj3;
O
CHg_CIH —CIIH —E—OH B
Br CHj3
CH,—CH; O
CH;,—(IZH —(IIH —P]—OH C
Br
O
CH;-(IZH —(i“.H —|(|3—0H D
CH; Br

G199ilg ol grosll iluiod 2o

32 Gl 0350 /9 il go



