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Identify the main (general) characteristic of an organic compound

S| Skl (Lala)l) A ) Aol 302

Why carbon can form so many different organic compounds?

el NN e Bty oKW daad e S 85 gyian

Carbon atom has four elecirons in its outer energy level

bl sl g (S LD e Bt ey o 009D Dpe D 1 diS
Carbon atom can form four covalent bonds with aloms of carbon or with other elements

Ay Ay Aalal Apaalad Jauly )y CusS (g ST 80 pukied

Carbon atom can form single, double | and triple covalent bonds

D TN gt e B iy 2K BB e (KD 80 gas

Carbon atom has three electrons in its outer energy level

1

~

$IALALL A peaall S e B sae s e e S0 33 i Le

1 only et | A
2 only St 2 B
2,.3and 4 4 533,52 C
l1,2and 3 3)2)1 D
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2
Differentiate between the reactivity of saturated hydrocarbons (alkanes) and unsaturated
hydrocarbons (alkenes and alkynes) using bromine water reaction

29 sle aa JoUid aluseanl (SISOl SLSIYN) dndll b g Shtbly (SUISIV) dansll SbgySh bl Joli5 ou 58

In the following diagrams which of the following Shaglia b g S g 0 olal JSEY) (A L Laa ol
hydrocarbons are unsaturated?

afai 18 Al =g fr | i e
gl ot Uea'fl

before adding after adding before adding after adding beforeadding aer adding
S Syl S s Jodl
reaction does not occur
. reaction occurs reaction occurs
B
"\‘ LpsysA “; C) " A D
e A, -
Bromine rydocatbon Bromine Hydrocarbon Br:n:me .l’;s::!:"&:!rbon
",
Only B Lid g a
o
Only D L&D |
CandD D.sC (c
B,CandD DsCsB (d
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3

Describe the process used to separate petroleum compounds by explaining the physical
property used during the process

Joadl dkos sl Dttt Bpdll jailadt & 00 IS (00 Adaddl &

LS ead) dossuind) ddand) Canay

What is the correct ranking of collection for the compounds

listed in table below when distilled out from a mixture?

’QBJ)S;AIQ.,S)J“L;:);&JJI:M\#)QIL.

compounds in order of first to distill

to last to distll

(Y S Al ) Jeadd B 1N S Al e i)

=y s g | s e

Octane | Propane | Butane | Hexane Compound

1257 | 421 | 05 | 6s7 |[CE 2R
Boiling Point

Octane - hexane - butane - propane
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4

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

i CUSIY G TUPAC ol iy
Ay Ole e Doy of Ay Ole gt 13 (il U ¢ A ey ¢ dodiions dhudde 13 SLSYI
0% 09 9 5o Sl

What is the name of the following alkane o) @ Aladily Al A5 Laall 53 SR ol Lo
Using IUPAC rules? *IUPAC
CH3
I
CH3CH,CH,CH,CCH,CH3
I
CH2CH-CH3
. a
4 — ethyl — 4— methyl octane S Ol -4 - US4
4 — methyl — 4 — ethyl octane SOSel A -4 — Jfie— 4 b
3 — methyl — 3 — propyl heptane s Jms e -3 - J8e—3 Cc
3 — propyl — 3 — methyl heptane S Qe -3 — Uy w—3 d
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5

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

(s Sl ga Oy f Ay Sl gat 13 (i dibly (i Ogy) Al OIS dpmnd IUPAC lls i gy

What is the correct structural formula for the fAD alall SR dapmiall 4500 dapall

following cycloalkane?

(1 —ethvl —2.4 .5 trimethyvl cvelohexane) (A st fa D0 2. 4.2 Ji-1)
CH‘IAICH] a
CHy~~_~~CH,CH,
CH] "‘\..\_\_ CH]
1 X b
: CH,CH,

CH,CH,

CH(CH, ._~._CH,CH,

(La o

CH,

CH ‘I/’"u ~CH,CH, d
CH, J‘ CH,CH,
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Explain the physical properties of alkanes (polarity, solubility, and hydrogen bonding)
(Asremg st 2ty Jg Slogllly dndadll) SUISIN 435l ailad) iy

The table below shows the similarity of Methane and LS 2y ot ALEI s oladl , ClSall 4l I J yaadl O
water in molecular mass. They are also similar in both oAl 2595 apes La Ul JE0 W b Oledlad

size and shape. Why does Methane existin the gas state TATE A s B I GIlARIYY § Ay JAN AZad
with a very low boiling point?
Methane S50 | Water .3 ek
16 amu 18 amu boenireams
Fe —— AN e e
gas liquid State at room temperature
hlad g 3
-162°C 100°C

Methane molecules are polar while water molecules 2l BB AR A T ks G CAY e a

are nonpolar

Methane molecules are nonpolar while water molecules _ olall iy jo Laipy Ak 06 GBI il o b
are polar

Methane molecules form hydrogenbonds witheach __ ,,, . - Jad g5 cASall cAly e JSA . |
other

The attraction forces between Methane molecules Go SR ILN Cil e SPGB 4.5 d
are very strong

\ V' &

<
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7

Distinguish between alkanes, alkenes, and alkynes in terms of the number of bonds,
general formula, number of carbon atoms, number of hydrogen atoms, and examples of
each

zaly cpomg el 13 3us g Oge,SIN D3 SUs ¢ Lalall dimaalle oty J1 i a0 DLSIY) LSOVl CUSY (o 38
g J5

Which of the following molecular formulas represents o fiay Wil U R A0l Ay sall dsall fe g

’ P ” g o2 - - ) @ . - 4. e
a cycloalkane with six carbon atoms? ton S Sl Pl Jo

CsHs a
CsHio b
CeHi2 ¢
CsHs d
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8

Write molecular formulas for examples of alkanes, alkenes, and alkynes using general formulas.

Aalal) gl Lodseims SISOy SLSIYl LI o il Ay gl K

What is the general formula of alkynes?

LSO Al dapall b L

CoHoneo | A
CuHop-1 | B
CoHono | c
CoHoy D
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9

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

(Aot g Aoty Augiinnd) k) LS dpand IUPAC il by

What is the correct name for the following alkene? £ Jall S aaal) ¥ L
(Using IUPAC rules) (JUPAC clg Landnd)
CH,
I
CH;=C CH= CHCHCH,
3, 6 — dimethyl — 4, 6 — heptadiene Gl G B 8- 643 a
2, 5 — dimethyl — 1, 3 — heptadiene Cualia — 3 51 — dfise JB—5¢2 b
5 — ethyl — 2 — methyl — 1, 3 — hexadiene Oupb€a —3 g1 — dfw—2-—J&l -5 Cc
2 — ethyl — 5 — methyl — 3,5 — hexadiene CealeSa —5 g3 - dhe -5 — i -2 d

sl ST 5 3Ld as 9
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10

Draw the structure of an alkyne given its IUPAC name

IUPAC s ganl S0 dnomnd Ao 3bazs Yl SLSIN A5kt dapeadt fis

What is the correct structural formula for the 1eSall dsaaall Al Bl L
compound:
4 — ethyl — 5 — methyl — 2 — hexyne lSa — 2 — Qe — S5 — Al — 4
CH, CH;
CHsC EC(!‘.H(.}H CH;
CHs
CHs
CH5C ECC'H(IZH CH,
CH, CH;
CH, CH;
CH3ICHCHCH2C
CIH3 I(I.‘I,H
CHs
HCEC(IZH(%H el
CH, CH;
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11

Write possible structural isomers of alkanes, alkenes and alkynes

SNy OL Sy UK dhaast Al lyeg il

Three of the structural formulas shown in the G 2Ll Jgaall B ) gl 450 Aall e 2530
table below are structural isomers to each other. Y Al Aiall Lo Gl lpan J A5 S e g
Which formula does not represent a structural Tes AV S Hall Uil 1 5 gl JiS

isomer for the other compounds?

CH; - CH; - ICH - CH; - CH;

CH;

CH; - CH; -CH; - CH; - CH,; - CH;

CH; - CH;
CH; -? ~CH;
CH;

CH; CH;
[
CH; - CH - CH-CH,
|

CH;
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12

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

EA G Ol Com o A2y g Bl Opag ¥l cn G iy

Regarding the compounds below, which of the

following is correct?

Sana Sl Lea gl oolial GlSally sl Lo

H H CH, CH; CH; CH2CH,CH;
| | \ / \ /
H C H C=C C=C
T T / \ / \
Ccl Cl CH;CH, CH; CH5CH, CH,CH;

3

Compound 1 can form geometric isomers

All three Compounds can form geometric isomers

Compound 2 can form geometric isomers due to
the bonding of each carbon atom on both sides

of the double bond with two different groups
Compound 3 can form geometric isomers due to

the bonding of each carbon atom on both sides

of the double bond with two different groups

Lowxia Shagsl 0sS of 1 all (K4

Aacxia Cilpag il (s o B LSl oK

53 JS Lyl s Baeria el 5% o 2 Sl (K4
Ofifide (e sanas 25U b)) Bk e S

53 JS Ll o Bpcerin Syl 0% O 3 Sl (K4
Ofalide (e ganas LA Adad)l) Ayka e (528

12
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Use IUPAC system to name the aromatic compounds

13ty ¥ S dend IUPAC allss iy

What is the name of the following hydrocarbon according ¢(IUPAC) kil as Al O S s gl sl Lo

to the (IUPAC) system?

CH,CH,
CH,CH,CH,
CH,CH,
3 — propyl- 1,4 — diethyl benzene O ) A4 01 P 3
1, 4 — diethyl — 5 — propyl benzene Cpdmas — 5- el S 41
1, 4 — diethyl — 3 — propyl benzene i — 3o Jel S — 401
1, 4 — diethyl — 2 - propyl benzene i dmsn — 2 -l S — 401
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14

Identify general formula, molecular formula, structural formula and functional group for
different families of organic compounds including alcohols, ethers, carbonyl containing
compounds (carboxylic acids, ketones, aldehydes, esters), compounds containing nitrogen
(amines and amides)

dgall OLS A e Al Ol Gud o o) A gastly ASL) dapaally Gty i3-) dapeally dolall dayead) 342
Sl fly Spa Tl S5y AoknSyy, SN PV Joo i SN e gt DS Sl Jemsdl el § 1
Sladlly Sl g fed! o 95 (@I LSy )

What is the common group in the following compounds? AL Sliyall O ASial) AS gaaall La

Ethanoic acid, methanal, 2-propanone, propyl ethanoate
prop Propy Jugdl Sl ¢ Geligyr2 ¢ Juliadl ¢ Ll e

Carbonyl group Jid 5801 AS gana a

Hydroxyl group JuSg gl e gana b

(]

Halocarbon group O350 ds gana

Carboxyl group s s: S0 4 gana d

sl ST 5 3Ld as 14
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Write the IUPAC name of alkyl halides and aryl halides

JUPAC i )31 wltdlag SIU e Gy

What is the correct name for the aryl halide in the eslial J<an f L,\_-_)SH aallgt @;_.ASI ) e
figure below? (IJUPAC 2ol Lardsiii)

(Using IUPAC rules)

F
Br
|
I — lodo — 3 — fluoro — 4 — bromobenzene Cniiy gagy — 4 — 9988 — 3 — g3 —1
1 Bromo 2 fluoro 4 iodobenzene Gy 9des — 4 — 53918 2 — sa33:— 1
1 — Fluoro — 2 — bromo — 5 — iodobenzene Cp¥: 9393 — 5 — sagp— 2 — gueld— 1
1 lodo — 4 bromo — 5 fluorobenzene G osash — 5 7 ses i — A4 T — 1
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Explains the properties and uses of alkyl halides

BYlaily LSIY Ol ol oy

Plastic used as a non-stick surface for kitchen utensils Falaal) & g8 (3a¥ b phan ardiien dlandl

Polytetrafluoroethylene PTFE PTFE Cr) gu0t8 oLy sadlg a
Polyvinyl chloride PVC PVC Jeid b5l e b
Chlorofluorocarbons CFCs CFCs (555,588 9980 cils 5o ¢
Chloromethane CH:Cl CH:Cl Ol g 918 S ¢
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Define substitution reaction while writing the equation for the substitution reaction
including halogenation of alkanes, alkyl halide-alcohol reaction and alkyl halide-ammonia
reaction

O Il Selss 9 SUISIYN diha OYely @3 @ & sl OYels jaad OYslee B8 oW Jldaut) Jold Byey
Ligal oo S Ot Jidgns! Jelsy JSIYT ot & Y

Which of the following substitution Gaa ¥ Al Jlatuy) cNle s o )
reactions does not occur?

CH:CH; + F, — > CHsCH:;F + HF 2
CH;CH; + CL — > CH;CH:Cl + HCI b
CH;CH; + Br» — » CH:CH:Br + HBr c
CHsCHs + I, —— CH3;CHal + HI d
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Explains the properties and uses of alcohols.

BYlesiwly Y Sl olss indy

Which of the following is a toxic compound used delia A andicg g alu S ja Gl laa )

in the manufacture of pesticides and as a solvent  4_<audU) 3 gall Cuda g 4 pdald) Cfaal)
for plastics?

methanol dsitie | A
ethanol Js& |
2-butanol Ot 0 €
cyclohexanol sila Jsilusa | D
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Draw the structure of an alcohol given its name

S5l SN dod o loze Wl Y gS Al drvadl i

2-methyl-1-butanol Jiliga1- Jeina2
CH,— CH, ° <|3H3 OH
| |
H,C — CH— CH,— OH CH; — CH— CH—OH

| |
H,C—CH—CH;— CH,— OH .4 CH—OH
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Define ether while classifying it into symmetrical and asymmetrical ethers

Wlezs pd gl Wleze Sl cu b L] Wias SN Biay

Which of the following is symmetric ether? (Jilaia ﬂ\ 9 &Lu )

1
CH3CH2CH2_O_CH20H20H3
2
CH;CH,—O—CH,CHj,
' 3
CH3_O_CH3

CH;CH,-CH,-O-CH-CH; 4
2 and 4 442 a
1 and 3 3,1 b
2,3and 4 43,2 ¢
d

1,2 and 3 3_3 2_9 1
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Mention some uses of amines and uses of amides

It Olalsuinly Sl Olsl sl oy STy

Which of the following is used in the AU (Sl &5 52 delia A axdiiy b las (!
manufacture of pamkillers?

NH, NH,
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Compare and contrast aldehydes and ketones

Sy Al oy Jly Ol

Compounds A and B have the same molecular formula A jall 0815 «CaHGO 4 jal) dapall (udi Lagd B 5 A QS sl
C3HgO, but compound A is more reactive than compound B. ¢ A Gl e sl B Sl (e b i

Which of the following predictions is correct?

Sy Sllgye
Compound Type Compound Type
B A

- Ll
Ketone Aldehyde 1
L) BT
Aldehyde Ketone 2
el bl 52 8 (aas
Ester Carboxylic acid 1
(ol 3 S (an )
Carboxylic acid Ester 4
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Use the IUPAC system to name aldehydes and ketones

xSty sl dewsd ITUPAC alis Liby

What is the correct name for the compound shown in

the figure below?

CH; O

| |

CHy-CH-CH-C-H
Cl

(3 —methyl — 2 — chloro butanone)

(2 —chloro - 3 — methyl butanone)

(2 — chloro — 3 — methyl butanal )

(3 —chloro -2 — methyl butanal)

23

?al.‘;..‘.i JS..:.!L! :...4}«]1 ._\S_)A“ :.)A.ad.“ 7:.....?' L

(Cpbom suss -2 i 3) a
(Coiiom i -3 508k 2) b
(Mg Jiee ~ 3 5u5i8- 2) c
(Juism Jisa - 23058~ 3) d
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Use the IUPAC system to name esters

sl dpomed [UPAC pllss i gy

Using IUPAC rules, what is the name of the following ALl S sl sl L IUPAC dgand 350 g8 Ladilia
compound?

I
CH, CH,C—0-CH,CH,

Ethyl Propanoate Jayl clsibig e | (@

b
Butyl Propanoate gl Slgilig (

C
Propyl Ethanoate g pall Sulgalil (

Ethyl Ethanoate J&Y! <lsilil | (g
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Write an equation for the reaction of alcohols with carboxylic acids to form esters
(condensation reaction)

S ) 58 BkenSy S 2 la Y s JgSU1 Jolis Wslas S

(S o)
Which of the following Esters results from a condensation O fiSS Jo i (e ity AN ) Y e
reaction between Ethanol and Butanoic acid? Ol i) aaaa s JoSBY)

1
CH;~C — O — CH,CH,CH,

CH,~C - O - CH,
CH;~C — O -~ CH,CH,

- d

]
CH,CH,CH,C - O ~ CH,CH,

Somidl 0031 /3 Gl § bl Gl (it 30




