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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 qﬂsﬂw JSd1 9 dadlll clj=3l Lo
below for the voltaic cell to be complete? oSS i

pper strip
Metal wire S8 cllw 1 /
Salt bridge duslo 6, 2 )
Voltage source ddlb jouao
Pal

1and 3 391 A
Tand 2 2,1| (B )
2and 3 392 C
1.2and 3 39291 D
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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 @Bol douogall dud gall dudsdl (9
the electrons gained? . TuligusIl
J :ﬁ AR il
_) N7\

K* ,I
> ﬁ\ \ ‘
«
=
wiuaill Jelail Eo(V) 5 ‘)’ \) \

Half-Reaction /_3}7
Zn** +2e > Zn k— o.7w’-/

Ag*+e > Ag +0.7996
At the silver strip dasll cuhd sic
At the zinc strip ooyl s vic B
At both strips onbsl| MS aic C
At the salt bridge dasdall 8 ynis] wie D
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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 LMSJI AW dasuaid| JY Oielei Jios
represent the half-cells of a voltaic cell. Touowo Gh loo gi duild gl dulxl) danaill

Which of the following is correct?

ol Jeliidl ] AW
Half-Reaction E°(V) w
Co?* +2e > Co (-0.28 ~ | =59 \

Pt2*+ 2e- > Pt +1.18
E , . — Al
"V\B-?:Elg "'E_- \ = +"{8_\<~@'28> — +l¥'é
> yY 59
o9 3l g5l (E°) ddJl g Jeledl g6
Anode Cathode Electromechanical Cell Potential (E°) Reaction Type
Bl
Pt Co +09V Spontaneous A
Pt Co -09V N Bl s C
onspontaneous
Co Pt -1.46V Gl e D
Nonspontaneous
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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 eSIG LU[ dul gl duxl a0y Jioy Gl Lo i

sl 19 JSadl LS

oiaidl Jeliidll ;
Half-Reaction E°(V)
Ni** +2e- > Ni - 0.257 -\
Ca%*+2e--> Ca @.868}————? D ‘))
Ni | Ni2+ || Ca2* | Ca A
Ca | Ca?* || Ni2* | Ni CB\
_—— = L ——
Ca2+| Ca || Ni| Ni2+ .
Ni2+ | Ni || Ca2+ | Ca 5
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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

predict if the following reaction is Ty pl Silal JWI Jelad]l o5 1] bo vu>
spontaneous or non-spontaneous? Jousdl (9 d=usgall Jl3isBl 9gg2r Loasxinmo
Using the reduction potential shown in the )
table (

- N

S -\ —
aill Jelail C_ﬁ\\,ﬂ)

- (<]

Half-Reaction E°(V)

Zn?* + 2e- > Zn -0.76

Cu?*+2e- > Cu +0.34 -

\ - (o . —(—0.4¢) =
e =B W -E =Go3Y)-(-0F)
% 59 5

Spontaneous because of the E (- 11V) M’I V) dudsdl ag> o3 ol A
Nonspontaneous because of the E. (- 11V) (- 11V) dddl g 03 u% B
Spontaneous because of the Ee (+11V) @.1 V) ddsdl vg> 03 Sl g C )
Nonspontaneous because of the E.; (+11V) (+11V) ddadl og=> 03 L,)X).u; D

Gl 0350 /9 il go


akram hamdi
Pencil


6auS3lg Jljis3l Oldos Ggas Olse wass Cus (o duil gl dulsllg duin g psI R dul a0yl
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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 Fobol gt Glaiy load zusuo Gl loo sl .

W k W L‘

A\N 7/

In cell number 1, the electrons flow from Cu to Zn Zn ?{\Cu o ©lguSIBl (5905 1 p8) dudal 9 A

In cell number 1, the anode produces electrons from Zn Zn o wligySIPl 0953l il 1 p8) duldl 8 @
— el \ )

In cell number 2, the anode produces electrons from Zn ?<U.o OligpSIRl 0938l xiiy 2 8 dull 8 C

In cell number 2, the electrons flow from Zn to Cu C% ©liguSIBl (§90i5 2 p9) ddal 9 D
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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 wsdl sMbll dus puowais pl.as ‘U»I:u.ll
cell shown in the figure below. What is the Sl u9 (clas31) Uzl Lo Lobioi YS! u9
error(s) in the cell?

&yl OUadT Juuogs v
. 1,7
The connection of the battery poles
Cu?* wligl Lle Sgizy 3 passumal | culgysI¥I L~
o . 2
The electrolyte used does not contain Cu? ions
lwao o | Juogs pd X
The key was not connected to a light bulb
3 only b9 3 A
1and 3 391 B
1only hs91 C
1and 2 291 K D :)
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Explain why carbon forms many compounds
P

Which of the following is NOT a property of ol yaibas{ o yud ' oo i
carbon?
It has 6 valence electrons X@M A
It can form chains or rings LGl gl Juwdw 2955 el B
It bonds with other elements LGy polic go by C
It forms 4 covalent bonds | Agolus bulgy 4 0gSo D
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Pm

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
methane models (formulas) and the
information they give?

Olisall (fa0) Zdlois (Glais Load fe
Tlasbss Ul Ologlaalig

ol oo sl

lashasd Ll wlogleall
The information they give

P

Name of model (Formula)

(dsenall) z3geill
Model (Formula)

Demonstrates the geometry of the
molecule clearly

£hall e o z3gas

The space-filling model

z9oy .CgS_)DJJ (_.,,w..u.e.” JSad| o9
Demonstrates the geometry of the
molecule clearly

Lasllg 88Ul 2305
The ball-and-stick model

13] cgjod] dule 9o Lol ity ST 8)90 sy
aig) 03 o
Gives a more realistic’picture of what a

molecule would look like if you could see it

A structural formula

Y aislg esjadl GO wljs | iyl ygla
@MI.\L@.{SIQWW | JSead| yalas
Shows the general arrangement of atoms

in the molecule but not the exact, three-
dimensional geometry

Molecular formula

1"
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Explain, using Lewis diagram, the difference between saturated and unsaturated
hydrocarbons

3 2 1
6 4 2
—= v —
Which of the hydrocarbons shown below ‘.‘aagli‘(m s obiol dimall ©ligyySgjasgll sl
unsaturated?

HH H . ~H
HiGIC:HSCE i e on

HH

KIS DN D

1only hss1 A

3 only bhio 3 B
L~

2and 3 392« C )

1and 3 391 D
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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)

ya
2-Ethylpropane 0bop dxb]-2 A
2-Methylbutane Olign Juire-2
2-Ethylbutane obgwxdanl-2 | C
2-Methylpentane olm}éa—Z D
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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

CH;

CH,CH
CH; CH.,CH;

CHs

) D
CHBCHECHZ CH2CH2CH3
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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

H c: c-¢ ¢—C—H
H H H
36°C L) &y 28°C | L &> 55 77 ol a5 o \
ope . ] oge .
boiling point: 36° C  boiling point: 28" C boiling point : 77 s
P —_— E— 28 @
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 ¢p0 JSi @>

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 @
Isooctane olSgl gl D
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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

()

2 |
CH3CH=C—CH=CH

CH
CHyCH-CR<CH=CH, | °
CH2=C>£\H—CH2 G

D
XSCHaoH CH= c c‘}
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Use IUPAC system to name alkenes (straight chain, branched, non-substituted and

substituted)
What is the name of the following S(UPAC plbd (25) JWI 0g1ySgyaugll pwl Lo
hydrocarbon? (Using IUPAC rules)

YCH; —C —C H=cH, ?
3,3-Dimethyl-1-propene %’_:9 ownop-T1- Juine Sil5-3.3 A
2,2-Dimethyl-3-propene Owgp-3- Juine il5-2:2 B
2,2-Dimethyl-1-butene gn-1- Juwe Sl5-2.2 C
3,3-Dimethyl-1-butene wgn-1- Juiwe SlLG-3:3 0

~——~—— ——~—
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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-Jus]-4

|
CH,CH CHTCHZ(‘IJCHS c

CH, CH,CH,

CH, CH,

I
CH,CH 26 CHCCH,CCH, | D

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

Regarding the similarities between the Sl o Wl S0l gu 44
following two compounds, which of the
following is incorrect? N
—
H,C— CH,— O —CH, H,C— CH,—CH,— O—H > )
= (3 H z O =
They both have the same molecular formula. Ll dapall pusi d leaMs | A
They both contain the same number of carbon VSSUS‘” s oo dasll pusi ule Gsizy loaMs B

atoms.

They both have the same functional group.

They both contain the same number of hydrogen V)‘g-?BJJ-&G“ ©hd oo sasll pusi Gle Ggis laaMs D
atoms.
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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

cm-c%-cm A
CH3—CH= 2 B
2 ) / Ii

\ // 7 CH3-CHﬁ C
C —=C

/N "> CH;-CH=CH-ClI QD ‘»
c1S Cl = -

e ——

CH

2
7
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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 yaiuyd e (il 03 dousuo 1 dapall A
unstable and extremely reactive d=)yo
The formula 1is incorrect because benzene is Jeloiog oo ¥ | 03 douswo e 1 depall B
unstable and extremely reactive d> s a8y
The formula 2 is correct because benzene is U bouS ydiumo ool 0 dogsuo 2 deuall
chemically stable
The formula 2 is incorrect because benzene is L louS ybiuno e (jid| O doused jué 2 deuall D
chemically unstable
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diilog)3l ©lgsySgyouglly duladl ©ligs)Seyaugll O jaed
Distinguish between aliphatic and aromatic hydrocarbons
Which of the hydrocarbons shown below ?WI OlgsSeyugll si
aromatic?
3 -
CHCH, CH, )~
Cul
CH,CH,CH, CH; ’
CH.CH;
1only bad1 A
3 only bss 3 ( B )
2and 3 392 C
1and 3 391 D
22
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Define functional group and give examples

N
Which of the following is correct regarding O Loy Gl Load zuswo (SU loo Sl
substituted hydrocarbons in the table Tobioi JousGawlhiasSe asell
below?
0 dolll dsaall
._ ([]_ R—O—R General Formula
agali Sxol »ol S 9)S paes 1
Aldehyde Amide Ether Carboxylic acid
FowS91)S pae> Suol N EVEXY) 2
rboxylic aci Amide \ Aldehyde
hS91)S Lo ol aoll Sl 3
Carboxylic acid Amide Aldehyde Ether
il huasSe2)S o sali saol 4
Ether Carboxylic acid Aldehyde Amide
1 A
28
3 C
4 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 SUUPAC plbd [25) JUWI Syall punl Lo .

compound? (Using IUPAC rules) \; 6 C
; I |

\(;@'CHCH&HCHCH.;
S | 3; 20\

1- Bromo-2 - chloro - 5 - fluoro pentane Ol 9)gld - 5 - 959lS -2 - gogp -1 A
2- Chloro -3 - bromo - 5 - fluoro pentane Ol 9)gld -5 - gogp - 3 - gj5lS -2 B
L — Il
. T L =) |'8)
3- Bromo -2 - chloro - 5 - fluoro hexane OS> 9j5l8 - 5 - 9)glS -2 - gogp -3
T— T s e
5- Chloro -4 - bromo - 4 - fluoro hexane OS> g)gl8 -2 -gogp -4 - g)5lS-5 D
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Draw the structure if aryl halide given its name

Which of the following structural formulas 1S o)l Jiod dd Wl dulid]l guall (o i
represents the compound:
1-bromo-4-methylbenzene O Juio-4-909 -1
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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? )
h

CH3CH2CH2NHzBr+ H2 A

CH3CH2CH2NH3 + Br, B

CH3;CH,CH,;NH +HBr< ;
3 2L 2N C D

CH3CH2CH3 +NHzBr D
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Use the IUPAC system to name alcohols

compound? (Using IUPAC rules)

What is the name of the following (IUPAC pliid Loy) T JWI wSyall punl Lo .

W
CHY OHO
\CH;CHCH,CHCH.
S Yy 2 2 \

2-methyl-4,5-pentandiol

Jalailin-5:4-Juiae-2

2-methyl-1,2-pentantriol

Joulyilin-2:1-Juise-2

4-methyl-1,2-pentandiol

Jaulailin-21- Jiiso-4
—_—

4-methyl-1,2-pentantriol

U‘&O w | >

Jealyiling-21- Juire-4

27
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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
‘\
A
:@q}—_,CH;CUZ H/—O CH7 CHZq"Q '3 L0

| \ K CCBloGECHCH) | @
D T A G &
S

CH;3(CH,)3CO(CH,)4CH; | D
—
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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 wﬁu )99 ylbil AN ERVY BV ISTL S
much lower boiling points than alcohols of e g dujod | i (9 A dyglumoll B eI
similar size and mass. What explains these ‘.‘Uaif.a;‘adl 04D pusty 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 }/

vasll lpas) Gw duiszgyau bylg) 0agS il Wl oSy ¥ 2/

Ether's molecules cannot form hydrogen bonds with each other

cloll Oliser 00)osmrgyamall whhs go by ol il (9 vaomSHl 8,4 (Sal ><

The oxygen atom in ether can bond with hydrogen atoms of water molecules

A\

1only bhad1 A
2 only b2 B
1and 2 291@
2and 3 392 D
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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)

D !

[ ghogrgh.cHcen.|
7

Hexanal )ﬁ;ﬂ&m A

Hexanoic acid %L&u&@“ LA B
2-Hexanone Uy luSa-2 @
é

4-Hexanone o%m—4 D
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(dsibgillg dubaill) ligiaslg loadolil dibjndll pasbas | puds

solubility)

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

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

3 b oo s
coladwsl

Both are nonpolar and all have the same reactivity

MbW|QJW9%MM

Ketones are polar, while aldehydes are nonpolar

JURGIRWRTY 25 9 cdadnd o liginSIl def
—— T == dodad B

Both are polar, but ketones are more reactive

L ;x(ougx&ﬁl oS pbdlealls | C

Both are polar, but ketones are less reactive

WBLas J8T @ bgisIl oSy o Lamls ( D E

= —_—
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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>

N 2 2 U(i
(CH,=CH =cH —C}-OH (@;

G199ilg ol grosll iluiod 2o
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