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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

In the voltaic cell shown below, where are =i (ul cobiol dowsgoll duidgall dusdl (9

the ions move from one side to the other? €653 dg= go wligsdl
oekad dlle
Copper wire
daalal) 5 jhadl)
w}a#‘ S;It ban_dge b i s
Zinc strip \ o - e Silver sti

]

b

\ *% a-

15

)

Through the silver strip dadll obd M>pe | A
Through the salt bridge dymdall ybisll JMs (10 B
Through the copper wire ow bl dlbw JMs o C
Through the zinc strip oroyadl wudad JUs (o D

Gl 0350 /9 il go
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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

cell; which of the following happens at the
cathode?

The following reaction occurs in a voltaic b oo sl cdail g9 duls 9 JWI Jeladl oy
Cogilsdl wic Goy

Zng) + Cu?*(yq) > Zn?*(,q) + Cu(y

Oxidation of Cu

Cu sauSl A

Oxidation of Zn

Zn 6auS| B

Reduction of Cuz*

cuz Jlusl | C

Reduction of Zn%*

zn2 Jlsl | D

Gl 0350 /9 il go



(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 oMelss Jios
Sousuo Wb Lo i cdaiigil] dulsl) dyivuail]

guaill Jeladl o
Half-Reaction E°(V)
Fe3*+ 3e =Fe -0.037

Pt + 2e =Pt +118

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

Fe Pt +1.217V Spontaneous A

Fe Pt +2.217V Spontaneous B

Pt Fe _1217V Gl e C
Nonspontaneous

Pt Fe S2217V Gl e D
Nonspontaneous

Gl 0350 /9 il go
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in a voltaic cell

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

platinum voltaic cell?

What is the cell notation for a beryllium - o digSall dyil gl Al =Moo )l Lo

FosMlg pgshydll

aill Jelail

- 0,
Half-Reaction E°(V)
Be?* + 2e" = Be -1.847
Pt2* + 2e- =Pt +1.18

Pt | Pt2* || Be2 | Be A
Pt2+| Pt|| Be | Be2* B
Be | Be2* || Pt2+ | Pt c
Pt | Be?* || Pt> | Be D

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

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
oxidized or reduced

Based on your study of the following | dJW dglall oMelal) diwlys JMS> go
spontaneous reactions, deduce which of €659931 vuuSsall Jolol g wligs3l o JI

the ions is the strongest oxidising agent?

Ca(,) + Mg?' (o) > CaZi(g) + Mg
Mge) + Zn? () > Mg? (g + ZNg,

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

Caz+(aq) A
M3*wq | B
In%*eg | ¢
Cu®ay) | D

7 Spaull 0351/ 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

Which of the following is true for the two cells
below?

?oboiwﬁeﬁdhm@w@wgi.

e

E d
W

The cell number 1 converts the electrical energy into
chemical energy

dilouS ddlb ] dlyesl A3 1 08, ddl Joov

A spontaneous redox reaction occurs in the cell
number 1

Sl Jl3izlg 8ounsST Jelai 1 08) didsxl 9 Gy

The cell number 2 converts chemical energy into
electrical energy

di5lyeS d8lb ] dilauSIl ddlhall 2 p8) dudsdl Jgou C

A spontaneous redox reaction occurs in the cell
number 2

Sl Jlyslg sowST Jelas 2 o8 dud=l GO Wy

Gl 0350 /9 il go
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(&l... Moglo,hu)bmghmumdlbleasp»udluobﬁs.lldabulldabd

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)

In the process of electroplating of
aluminium plate with a layer of gold, as in
the figure below. Which of the following is

correct?

il 2Mol asl Jolxo 34855 9 il i dousio dliS 9 peill porialdl dogaio diS 9 il
Change in gold electrolyte solution Change in gold plate mass Change in aluminium plate mass
sloyp Sloy oloj
Increase Increase Increase A
Decrease Decrease Decrease B
JYCHD J& alojy
Does not change Decrease Increase C
iy 3 sloj Ji
Does not change Increase Decrease D

Gl 0350 /9 il go
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Explain why carbon forms many compounds

Which of the following explain why carbon
forms many compounds

wadl 52955 Gle 09251 63 893 s b oo Sl
dygasll oSyl oo

Can form bonds with other elements

&>l yolis bLiydl aiey | 1

Can form isomers

liogpl 0y | 2

Forms 4 covalent bonds

dyonlus bylg) 4 JSiy | 3

Can NOT bond to each other to form chains

Jowdw bgSo awamy gobyin 3 | 4

and cyclo compounds wlil>g
1and 2 291 A
2and 3 392 B
1,.2and 3 39291 C
1,3and 4 49391 D
10 xodl S/ Gl zo



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

Chemists represent organic moleculesin a wJlwl &gm.nJI ol Jsdl cloaSl clole Jioy
variety of ways as in the table below. ool Jgudl O 2690 90 LaS d.l:g.wo
Which of the following is correct? Szuso b las sl

H

|

H- C-H

[

H

1 2 3

Model 1is called structural formula, and it shows whdl pledl syl yglalg dldl denall Gows 1 23904l
the general arrangement of atoms in the molecule oy ol=y3l M JaSid| yglas ¥ lisd cgjadl 8 A

but not the exact, three-dimensional geometry

Model 2 is called space-filling model and el dwain yakug £all c o 23500 Lown 2 Zdg0ill
demonstrates the geometry of the molecule olg JSuiy B
clearly

Model 3 is called ball-and-stick model and gives a ST 8)900 hasig basglly )l 2305 ouw 3 zdgaill

more realistic picture of what a molecule would aig) dic cGjad| dide gauw 18 Lol diedlg C

look like if you could see it

Model 1 is called space - filling model and gives a ¥iST8)900 Lhasig gyl o 23905 Lo 123904l
more realistic picture of what a molecule would ai§) wic i | dde guw 18 Lo) dy=dlg D

look like if you could see

" 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
doll ol dol>|
|
—C=(C— C=C —C—C—
.
LN ] eoe * e [ X ]
.Ceo Co C..C .C.C.
3 2 1
6 4 2

How many electrons cannot be shared

0s1S )3 gabini ¥ Gl ©ligySIl sac oS

between two carbon atoms? Tuany 20 lpasy Lgis)live
2
4 B
6 C
8 D

12
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(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)

CH; CH,CH;  CH;,

CHy——CH—CH—C—CH,—C—CH,—CH,

CH, CH, CH,CH,CH;
CH, CH,
CHs

5, 7 - diethyl - 3,4,7 - trimethyl - 5 - propyl decane 0l Jwgp =5 - Juiwe JW -7 4.3 - Jub] JLi-7.5

5 - propyl - 5, 7 - diethyl - 3,4,7 - trimethyl decane Ol Juiwo W -7 43 - Ju] SW-75-Jdpgp -5

3,4,7 - trimethyl - 5 - ethyl - 5, 7 - dipropyl nonane 0bg Jwop S -75 - Jubl -5 -Juine SMW -7 4.3

o o W >

5 - ethyl - 3,4,7 trimethyl - 5, 7 - dipropyl nonane 0bg Jugp SW -7 & -Juine JW-74 3 - Jubl -5

13 Gl 0350 /9 il go
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Use IUPAC system to name cycloalkanes (non-branched, branched, non-substituted and

substituted)
What is the name of the following T(IUPAC plad las) JWI u91)Sgyaugll pawl Lo
hydrocarbon? (Using IUPAC rules)
CH;

CH; CH,CH;
2,5-dimethyl-1-ethyl cyclohexane Gl oluSe Jaibl-1-Juine JSl5-5.2 A
2-ethyl -1,4-dimethyl cyclohexane il olwsSo Juiwe Jl5-41-Jl-2 | B
2-ethyl -1,5-dimethyl cyclohexane Gl oS Juivo S5-5.1-Jsiol-2 C
1,5-dimethyl-2-ethyl cyclohexane Gale oluse Juil-2-Juive SL5-5.1 D

14 Gl 0350 /9 il go



lailolusiwlg WLLIW dbbjiuall yaibadl susy
State physical properties of alkanes and its uses
Water and methane molecules are similarin oS «paxad1 (9 Olisall 2Gj= o cloll )= liniy
size and have molecular masses close to yusy S Lo .ol liio daiyjardl Laguilis ol
each other. What explains the low boiling &0 dijlio plizall )lgraidlg O] ix)o yolasil
and melting points of methane compared Tcloll
to water?
va) go lgas) diumrg)oud bylgy JSuiig dulad olnell Ol
Methane molecules are polar and form hydrogen bonds with each other 1
vasy go lpas duuzrgyaue bulg)y JSuis ¥g dubs e plivell Ol
Methane molecules are nonpolar and do not form hydrogen bonds with each other 2
bylgy JSuis Gl cloll wlyjon djlie pasdl lpas) o las ddasio 6)a) olsell Ol juois
vas go lpas duusgyuue
Methane molecules have little intermolecular attraction compared to water molecules 3
which form hydrogen bonds with each other
Tonly b1 A
2 only hss2 B
1and 3 391 C
2and 3 392 D
What hydrocarbon is used in the extraction woMiwl (9 pasimmall 151359 ;uell 90 Lo
of essential oils and the perfume industry? $)gb=ll delinog 6)ldall wasjll
Methane olize A
Cyclopropane Gal=> 0bgp B
Cyclohexane Gal=> oS C
Decane ol D

15 @Mlpﬁi/ogw?



IUPAC ol uclgdl Ladg dounl drogleay (U dislidl davall pay

Draw the structure of an alkene given its IUPAC name

the following alkene?
3-ethyl-6-methyl-2-octene

Which is the correct structural formula for

TIWI a3 damual| dlid] danall Lo
08iSal-3-Usiso-6- Jusl-3

C|H3 CH,

CHy-CH—CH,~CH=C A

CH,~CH,

(|:H2'CH3 /CHy-CH;
CHy-CH—CH,~CH=C B

CH,~CH,

(|ZH2 CH, /CH3
CH4-CH—CH,~CH=C c

CH,

C|H3 CH,~CH,
CH3-CH—CH,~CH=C D

CH,~CHj,

16
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(dic yiiollg dadimmall dludud] ©13) L3 | drawid IUPAC pllss oo

substituted)

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

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

SOUPAC plisi L) Ul 0193yS3;40)1 pusl Lo .

CH,CH,CH,CH,

CH,CH = CHCCH,CH,CH,CH,

CH,

4-Butyl-4-methyl-7-octene

OiS9l-7-Jsluo -4-dyign-4 | A

4-Methyl-4-butyl-2-octene

owiSol-2-Jiow -4-Jso-4 | B

4-Butyl-4-methyl-2-octene

O8S9l-2-Jude -4-Usisn-4 |  C

4-Butyl-4-methyl-7-octene

O08Sgl-7-daine -4-Jsisn-4 | D

17

Gl 0350 /9 il go



(depiallg dondiiammal | dudid | ©18) &Ly US| dyoanid IUPAC pllis poxia
Use IUPAC system to name alkynes (straight chain and branched)
What is the name of the following S(UPAC plbd (25) JWI 0g1ySgyaugll pwl o
hydrocarbon? (Using IUPAC rules)
CH,
I
CH5C =CCHCHCH,
I
CH, CHs,
2-Ethyl-4-hexyne RluSo-4-Jubl-2 A
4-Methyl-5-Ethyl-2-hexyne RlwSe-2-Jubl-5-Juino-4 B
4-Ethyl-5-Methyl-2-heptyne Rlue-2-Juine-5-Jubl-4 C
4,5-dimethyl-2-heptyne wlue-2-Juise Jli-5.4 D

18 xodl S/ Gl zo



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

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

What is the relationship between formulas
A and B?

Bg A ouiswall o @M Lo .

CH,-CH,-CH-Cl
Cl

CH,-CH-CH,~Cl
Cl

Same compound

oSyall puisi | A

Structural isomers

aily wlpeen! | B

Geometric isomers

No relationship exists between them

login d8Mc o>g5 ¥ D

19
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laiosS gy ySdug dawaigll Cluwiyill Cus o transg cis duwaigll ©lyogidl Gu Gyl sy

arrangements

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

Which of the following pairs of compounds

are geometric isomers of each other?

dawaid Olpogil Jiei ddWl OLSyall 2lgji sl

Slgasny

CH: CH: H CH,CH; CH: CH; H H

N / NS N / \ !

C=C C=C C=C c=C

/N /N /7N /N

CH:CH.CH, CHs  CH:CH. H CH; CHCH.CH;  CH:CH» CIHLCHs
1 2 3 4
1and 3 3911 A
1and 4 491 B
2and 3 392 C
2and 4 492 D
20
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dinlellig O | (S ) dabs ey

Describe the structure of benzene and its reactivity

Electrons of the double bond in the cernenne QO ditls> (9 d L dbosl 1 Wlig sl
benzenering ......... )

is strongly bound to the nucleus of a single carbon atom 8a>lg 0g1)S 8)3 8lgi 898y by A
is located between the nuclei of specific carbon atoms digzo 0g1yS Wlyd dgil G jS el B
is shared equally among the nuclei of all carbon atoms Lo 09Il wlyd &ggji ON §9Lm.'dl; dS yiuino C
is shared only among the nuclei of three carbon atoms bhdd Hg1)S ©l)d O dygil G dSpiuine D

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 Fdglad] obol dimall ©lgyySgyugll sl
aliphatic?
\C/
O ..
0
3
1only bad1 A
2 only b2 B
2and 3 392 C
1and 2 241 D
22
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leske dliol ySdug dadubgll degasoll )=

Define functional group and give examples

What is the common group in the following
compounds?

] &USyoll o dS yiduall degomall Lo .

Jugpll wlgilul Ogibgpn-2
propyl ethanoate 2-propanone

JUlaoJl
methanal

il phos
Ethanoic acid

Carbonyl group

JogySldegano | A

Hydroxyl group

JawSgjaugll degoso B

Halocarbon group

0sSellell degaxo | C

Carboxyl group

JuuSgSlldegazo | D

23
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(IUPAC) plb uclgd plasuiawl JusIi ol ouw
Write the IUPAC name of alkyl halides
What is the name of the following (IUPAC plid l2y) T JWI wSyall punl Lo
compound? (Using IUPAC rules)

CH;

|
Br CH_CH3

| |
CH;—CH—CH—CH,

2 - bromo - 3,4 - dimethyl hexane OluSo Juino il -4,3 - gogp -2 A
4 - bromo - 2,3 - dimethyl hexane oS Jiwo i -32-g09p-4 | B
2 - bromo - 3,4 - dimethyl pentane ol Juine JU5 -4,3 - gogp -2 C
4 - bromo - 2,3 - dimethyl pentane ol Juwe JU5 -3,2 - gogy -4 D
24 Gl 0350 /9 il go



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

Draw the structure if aryl halide given its name

Which of the following is:
2-bromo-4-chloro-1-methyl benzene

199 b oo i
O Jalao -1-9)915-4-g09 -2

Cl
A
Br
CH;
Br
B
Cl
CH;
CH;
C
Br
Cl
CH;
D
Br
CH;

25
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JsU31 ol Jelaig «obISIBI disdd Gl (9 Loy sJlowiaw 3l Jelds doleo wiShg Jlowiwl Jelds Oysy
Ligo3l 2o L3I adld Jelasg «Jg=xSUl 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 of the reaction Tligel go Yliregegyll Jeldi Filgi Lo
between bromoethane and ammonia?

CH;Br + NH; _— ?
Ethyl amine and HBr HBr g (ol Juisl A
Methyl amine and HBr HBr g guol Juwine B
Methanol and HBr HBr 9 Jgilixo C
Ethyl amide and HBr HBr g ool ulul D

26 Gl 0350 /9 il go



Use the IUPAC system to name alcohols

58955 | dnosni) IUPAC plbss aclgd ooy .

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

(IUPAC plsid L) T JUI wiSpall pusl Lo .

H
I

H-?-

HOH

H
|
C

- H

1,2,3-propanetriol

Josly 0bgp-3.241

1.1,1-propanetriol

Jaly 0bgp-111

1,2,3-trioxypropane

1.2,3-triglycerol

O o | >

27
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sl JMS 020 30 diiliall dsspall pasy

Draw the structure of an ether given its name

the compound di propyl ether?

Which of the following formulas represents  €,u] Jugp il wSyall Jied ddWl guall oo i

CH3zCH,-0-CH,CH,CHj5 A
CH3zCH,CH,-0-CH,CH,CH3z B
CHzCH,-0- CH,CH,CH,CH3 C

CH3CH,CH,-0-CH,CH,CH,CH,CH3 D

28
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(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 O3l oo Oldd] doyo 9 Glel O3Sl
much lower boiling points than alcohols of pxllg duiajll STl (9 d dyglumall
similar size and mass. Tuailal 04 pud) il Lo
What explains these properties?
Alcohols have no hydrogen atoms bonded to the oxygen atom
vasdl lpas) u dduzgyaue bulg) (oS JooSIl wlbjad oSks ¥ 5
Alcohols molecules cannot form hydrogen bonds with each other
vaadl lpas) ou dismg)asd bulg) 0 Js=sll wlijad 0Sed | 5
Alcohols molecules can form hydrogen bonds with each other
1only bss1 A
2 only hsg2 B
3 only hss 3 C
1and 2 291 D
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[ 1l
CH;CH,CH,CH CCHas

WligiusJ| daowni IUPAC plbi uclgd pusxiam
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)

Br ©O

2-bromo-3-hexanone

()gjb.us.ib-3-909).;-2 A

3-bromo-2-hexanal

JULMS.Q—3-999)4-3 B

2-bromo-3-hexanal

dbl.ms.m-3—94°9).y—2 C

3-bromo-2-hexanone

OsilwSe-2-909-3 | D

30
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(duibgilg dabaiill) & UigiaSlg sload Al dbbiuall paibasl i
Explain the physical properties of aldehydes and ketones (polarity, boiling point and
solubility)
Which of the following is incorrect Olaad WW duid b Busuo jie dsy Gh oo @i
regarding aldehydes and ketones? Tobgiusllg
Both contain a terminal carbonyl group. )b Jiig)S degasxo Gle Sgizw ladMS | A
Ketones are polar organic compounds but less reactive blis J3l (g duhs dgac obSye wligusl

. gl - B

than aldehydes. wlaealdl oo
Both are polar, and soluble in water cloll ;9 ©gdy LeaMSg 1S LdMS | o
Both are polar and form hydrogen bonds with water. cloll 2o duinrgyaus bolg) JSuiig (bS5 LaoMS D
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ddunS 915U o los3l daounid IUPAC plbi uclgd pusxia

Use the IUPAC system to name carboxylic acids

What is the name of the following (IUPAC pld l2y) T JWI wSyall punl Lo
compound? (Using IUPAC rules)

Cl

|

H,C—C—CH,—COOH

|

CH,
3-methyl -3-chloro pentanoic acid chgiliy 9)9l5-3- Juino-3 pao> A
3-chloro- 3-methyl pentanoic acid gl Juine- 3- 9)9l5-3 oo B
2-methyl -2-chloro butanoic acid Shgiligy 9)9lS-2-Juine-2 yaos> C
3-chloro -3-methyl butanoic acid Ehgilign Juwiue- 3- 9)glS-3 oo D

S199ilg 2ol groml) ilsioi go
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