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1. Give three examples of saturated hydrocarbons.

e Methane (CH,4)

- r/“’.f\“\
L] Ethane (Csz) . l/]],\i—‘\ (PL ')\5\-\\
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e Propane (CsHs) \ \ C\' \J -
Explanation: Saturated hydfﬁt@rbaﬁ@s% c\allg /élka'nES contain only single bonds between carbon
atoms. . T\\ \ A
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2. Draw the structure for ethane.

Structure of Ethane (C;Hg):
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Ethane consists of two carbon atoms connected by a single bond, with each carbon atom bonded to

three hydrogen atoms. P r{@
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3. Draw structural formulasg %& @&eﬁrbon atoms.
g

Pentane (CsHy2): \
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Explanaﬁonﬁ;,;'?éﬁféhle! isa straight-chain alkane with five carbon atoms and twelve hydrogen atoms.

4. What do you mean by hydrogenation reaction? Give one example.

Definition:
Hydrogenation is a chemical reaction where hydrogen (H.) is added to an unsaturated hydrocarbon
(alkene or alkyne) to convert it into a saturated hydrocarbon (alkane).

Example:
C2H4 + Hz - C2H5
(Ethene reacts with hydrogen to form ethane in the presence of a catalyst like nickel or palladium.)

5. What is meant by cracking? e .-*.'\_Z"-

Definition: . {} Co ETRY .
Cracking is the process of bregKing down, loﬁg\cham hydmcarbons i smaller, more useful
hydrocarbons such as alkanes and alkenes
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Types of Cracqum |\| | \ I
1. Thermal Cracking: Uses high temperature and pressure.
2. Catalytic Cracking: Uses a catalyst to lower the required temperature.

Example:
CizHz6 - CeHiz + CeHaa
(Long-chain hydrocarbons are broken into smaller ones like hexene and hexane.)

6. Discuss methods for the preparation of ethane.
Preparation of Ethane (C,Hg):

1. From Sodium Ethanoate (Decarboxylation Reaction):
CHzCOONa + NaOH - CH4 + Na,CO3 PR

(Heating sodium ethanoate with soda Ilme produces methaneu Eth,ane ¢an also be formed
similarly.) i ')

2. From Ethene (Hvdragenatmn)'
C;Hya +H: = C2H5 | \ Lk
(Etheneweagts with hydmgen in the presence of a nickel catalyst to produce ethane.)

7. Describe properties of alkanes.




Physical Properties

e Alkanes are nonpolar and msoluble in water TRLR

e Boiling and meltlng:'p‘ 'lnts mcrease wlth molecular size.

e Lower alkan?s (CrCa) are gases whlle higher alkanes are liquids or solids.
d)
Chemical Probertles

¢ Alkanes are relatively inert due to strong C-C and C-H bonds.

e They undergo combustion:
CHa + 20, - CO; + 2H,0

8. Write a chemical equation to show the preparation of an alkane from an alkene and an alkyne.

From Alkene to Alkane (Hydrogenation):
CzHs + Hz - CoHg
(Ethene reacts with hydrogen to form ethane.)

From Alkyne to Alkane: o~
CoHz + 2H; = CiHe i y \
(Ethyne reacts with hydrogen to form ethane.)
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Chemical Equations for t\I]e I??%pé@t@n\dffropane
N
1. Pretg ﬁdhl fPropane by Hydrogenation of Propene

Propene reacts with hydrogen in the presence of a nickel catalyst to produce propane.
Equation:

CHs-CH=CH, + H, = CH3-CH,-CH;

(Propene + Hydrogen - Propane)

2. Preparation of Propane by Wurtz Reaction
Ethyl bromide reacts with sodium in the presence of dry ether to form propane.
Equation:
CH3CH:zBr + 2Na + CH3Br - CH3-CHz-CHs + 2NaBr
(Ethyl bromide + Methyl bromide + Sodium - Propane + Sodium bromide)

ca)
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3. Preparation of Propane by Decarboxy Wﬁﬁﬁ@
Sodium butanoate is heated wit
Equation: O ff" H\

CHaCH,CH,COONa, + 2-CHz + Na,CO2
{SOW G\So\ﬂ hme - Propane + Sodium carbonate)
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Questions anTlsAnL*werS‘ =

1. What are alkanes?

Alkanes are saturated hydrocarbons containing only single bonds between carbon atoms.
They follow the general formula CnH2n+2.
Example: Methane (CH,), Ethane (CzHs).

What are the physical properties of alkanes?
o Alkanes are generally nonpolar, insoluble in water, and have low boiling points.

o Boiling points increase with molecular size due to stronger van der Waals forces.
Example: Methane (CH4) is a gas, while hexane (CgH14) is a liquid at room
temperature.

How do alkanes react chemically? N 2(0) ‘ﬁ"f\ .\-.
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Alkanes undergo substitution reactions, suchas halogenatloq Vyhgre(byjiregen atoms are
replaced by halogen atoms. 0\ r) ‘., '1 \ '\ .' .'
Example: CH, + Cl, %\ CH3C1 + HCI\(¢h@o‘|jnethgne}”
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Why are alkanes f Ileqi\ Satur*atéd hydrocarbons?
AIkanesRXH\i S\athrated" because all carbon atoms are bonded to the maximum number of

ydi‘ n atoms via single bonds.

14.2: Alkenes

Questions and Answers:

1. What are alkenes?

Alkenes are unsaturated hydrocarbons containing at least one double bond between carbon
atoms. They follow the general formula CnH2n.
Example: Ethene (C;H4), Propene (C3He).

What are the properties of alkenes?

o Alkenes are more reactive than alkanes due to the presence of a double hond.

o Theyare nonpolar and insoluble in water. < -
Example: Ethene is a color|ess’g gas used to ripe fruqs. -

‘ \ r7 .‘__, A -

What type of reactlons defalkenus undergo‘-"f
Alkenes prlmarlly undergq addlh()n reactions, such as hydrogenation and halogenation.
Examplex ﬁ3H4+ BJ’ 1S C2H4Br2 (dibromoethane).
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Why‘are alkenes considered unsaturated hydrocarbons?
Alkenes are unsaturated because the presence of double bonds allows more atoms to add to
the molecule.




14.3: Alkynes
Questions and Answers:

1. What are alkynes? v
Alkynes are {llnsaturated hydrocarbons containing at least one triple bond between carbon
atom% They follow the general formula CnH2n-2.
Example: Ethyne (C;H;), Propyne (CsHa).

2. What are the physical properties of alkynes?
o Alkynes are nonpolar and insoluble in water.

o They are more reactive than alkenes due to the triple bond.
Example: Ethyne (acetylene) is used in welding torches.

3. What type of reactions do alkynes undergo?
Alkynes undergo addition reactions similar to alkenes, where the triple bond is broken to
form single bonds.
Example: C;H; + H, = C;H,4 (ethene).

4. What makes alkvnes more reactwe than alkanes and alkenes‘;l >

14.4; Aromat?mc\aﬂﬂpounds
Questions and Answers:
1. What are aromatic compounds?
Aromatic compounds are hydrocarbons with one or more benzene rings in their structure.
They are characterized by delocalized n-electrons.

Example: Benzene (C¢Hs), Toluene (CsHsCHs).
2. What are the physical properties of aromatic compounds?
o Aromatic compounds are generally nonpolar and insoluble in water.

o They have a characteristic smell and are liquids or solids at room temperature.
Example: Benzene is a liquid with a sweet odor.

3. What type of reactions do aromatic compounds undergo? ~
Aromatic compounds undergo substitution reactions, such as nitratlon and halagenatlon,
instead of addition reactions to preserye the aromatic nng (@0~
Example: CgHg + HNOa 7\ CsHsNOz + Hzo (mtrobenzene)

4. Why is benzene stal:ﬂe desplte lts unsa\turatlon?
Benzene’s stlablllty. is due to'delocalized ri-electrons, which create a resonance structure,
reducrng |ts reactwlty




1. What are the\*ﬁ?rat{cesbetween Alkanes, Alkenes, and Alkynes?

Definition /!

¢ Alkanes: Saturated hydrocarbons containing only single bonds between carbon atoms.
General formula: CnH2n+2.

e Alkenes: Unsaturated hydrocarbons with at least one double bond. General formula: CnH2n.
e Alkynes: Unsaturated hydrocarbons with at least one triple bond. General formula: CnH2n-2.
Properties
1. Bonding:
o Alkanes have single bonds, making them less reactive.

o Alkenes have one or more double bonds, increasing their reactivity. S\
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o Alkynes have one or more triple bonds, ma!“ingﬂffﬁml IERIN rédctive A
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2. Reactivity: 5 \\ 70\( ¢
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o Alkanes ur_]d\é"r,: c\'\?”\b?t.itk’, on'reactions, like halogenation.
AN A

o\ j"ﬁllﬁeh\éé_,furldé‘r'go addition reactions, like hydrogenation.

N/NVAVA:

o __Alkynes also undergo addition reactions, but they can form double bonds in the
process.

3. Physical State:
o Lower alkanes (C;-C4) are gases, while higher alkanes are liquids or solids.
o Lower alkenes and alkynes are gases, with higher members being liquids.
Examples
e Alkane: Methane (CH,), a fuel source.
¢ Alkene: Ethene (C;H4), used in polymer production.

e Alkyne: Ethyne (C;H;), used in welding torches.
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2. What are Aromatic Compou nds and Their l'z!'-nlcf_!.-!Q‘CF'a"a cteristics?
Definition R\R\RARLSAE N s

R\ I [ _I‘-\ WV T
Aromatic compqﬂmf:_lhi are hydrocarbons that contain one or more benzene rings. These compounds
AN N~ ¥ Vo i .
are characte‘*na[zed by delocalized n-electrons within a conjugated ring system.

Structure of Benzene

¢ Benzene (CeHe) is the simplest aromatic compound.




e |t consists of six carbon atoms arranged in a hexagonal rlng wtth alternatlng snhgle and
double bonds (resonance structure) a | (CJ

Unique Characteristics

1. Delocalized Electr?ns \\ W\
The 1~ el ns iin'the 't benzene ring are delocalized, which contributes to its stability.
Exahjbie Benzene resists addition reactions that would disrupt the aromatic system.

2. Physical Properties:
Aromatic compounds are nonpolar, insoluble in water, and have a distinct odor.
Example: Toluene is a liquid aromatic compound used as an industrial solvent.

3. Chemical Reactions:
Aromatic compounds undergo substitution reactions like nitration and halogenation to
maintain the stability of the aromatic ring.
Example: Benzene reacts with HNO; to form nitrobenzene:
CegHg + HNO3 - CsHsNO; + H,0.

Uses

¢ Aromatic compounds are widely used in the production of dyes pJastlcs and 0

<\ \

pharmaceuticals. N D \ oo~
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e Example: Aspirin, an. aromatlc compound derlved from saﬁc;{lfc acid, is used as a pain
reliever. \ \ RY NN
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3. Why Are Hydrocarbons Important in Everyday Life?
Energy Source

Hydrocarbons, especially alkanes, are a major source of energy. Fossil fuels like natural gas (methane)
and petroleum are composed of hydrocarbons.

e« Example: Propane (C3Hs) is used in cooking and heating.
Industrial Applications

1. Polymers: Hydrocarbons such as ethene and propene are used in producing plastics and
synthetic fibers like polyethylene and polypropylene.
Example: Polyethylene is made from ethene.

2. Chemical Synthesis: Hydrocarbons serve as raw materials for creatlng alcohols aads and
other organic compounds. o )
Example: Ethyne is used to produce vmyl chlorlde for maklng PVC

Pharmaceuticals

Aromatic hydrocarbons are precursors for manyr medlcmes
. Example Berjlzene derwatwes are used in creating aspirin, a widely used painkiller.

Environmental Concerns




While hydrocarbons are essential, their combustion releases CO,, a grqgﬁhouq&g% tonjnibuh ng to

global warming. Efforts are ongoing to develop ,cleane{ fuelsgnd r‘eﬂéWéhijg \energy alternatwes
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14.1: Alkanes

1. whg.;n_;'-.:gﬁ'é;fﬁl'lléh%é? .
a) Saturated hydrocarbons «
b) Unsaturated hydrocarbons
¢) Aromatic hydrocarbons
d) None of the above

2. What is the general formula of alkanes?
a) CnH2n
b) CnH2n-2
c) CnH2n+2 ¢
d) CnHn

3. Which is the first member of the alkane series?
a) Ethane
b) Methane &
c) Propane 5 Tl
d) Butane "'-. ‘; (o \

O
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a) Addlthn(Faq:FlHn \
b) Subsﬁtuh‘on reaction &
c) Polymerization

d) Nitration

5. What type of bonds are present in alkanes?
a) Single bonds &
b) Double bonds
c) Triple bonds
d) Aromatic bonds

6. Which of the following is a gaseous alkane?
a) Hexane
b) Butane
¢) Methane <
d) Octane

14.2: Alkenes

7. Whatare al enes? ~
a) SatPratéH hydrocarbons

b) Unsaturated hydrocarbons with at least one double bond &




c¢) Hydrocarbons with triple bonds N (O)\)
d) Aromatic hydrocarbons ~ O\anCaly N

8. Whatis the generaljormula Ofalke“es""-.,:;_
a) CnH2n+2 AT 0L
c) anznhz NN €

d)Cnhn

9. Which is the simplest alkene?
a) Methane
b) Ethene &
c) Propane
d) Butane

10. What type of reactions do alkenes undergo?
a) Substitution
b) Polymerization
c) Addition reactions &
d) Combustion

11. What happens when ethene reacts with bromme'-' ~ N
a) Ethyne is formed o A\ 1\ !
b) Dibromoethane is: fprmed 5?
c) Propene is formed \\ \

d) Methanla\l [is) f@ﬂﬂned ]
N

12. Wh'gir é?e alkenes considered unsaturated hydrocarbons?
a) They contain fewer carbon atoms
b) They contain double bonds &
c) They contain more hydrogen atoms
d) They have no functional group

14.3: Alkynes

13. What are alkynes?
a) Saturated hydrocarbons
b) Aromatic hydrocarbons
c) Unsaturated hydrocarbons with at least one triple bond < o~
d) Cyclic hydrocarbons 1) |
14. What is the generalformula of alkynes? \ \ \ §i
b) CnH2n+2 AN AL
c) CnH2n-2,

Cnﬁnl‘

15. Which is the simplest alkyne?
a) Ethene




b) Propene A\ eONLY
d) Methane O\ A/~ WL

16. What is another name for Eth’y‘ne?
a) Propane. [\ | \ J\J
b) Ac&FterHe W
c) Methanol

d) Butane

17. What type of reaction is characteristic of alkynes?
a) Substitution
b) Neutralization
c) Addition reactions <
d) Hydrolysis

18. Which of the following is used in welding torches?
a) Methane
b) Ethyne <
c) Propene
d) Benzene

14.4: Aromatic Compound§ : 2% AL
19. What are ?tﬂmatié c&mpounds?
a) Satprﬁted ‘hydrocarbons
b) Unsaturated hydrocarbons
c) Hydrocarbons with delocalized n-electrons in a ring structure
d) Aliphatic hydrocarbons

20. What is the simplest aromatic compound?
a) Ethane
b) Benzene &
c) Toluene
d) Phenol

21. What is the molecular formula of benzene?
a) C,oHg
b) CsH1o A
¢) GeHe &/ _‘ 1S\ COUL

22. What type of reacnens do aromahc compounds urlclergo?
a) Addition reactlons \Q \ |\ VU
b) Substltutlf)n reactlcms W
c) Comﬂusﬁon Feactions
d) Esterification




23,

24,

25,

General Hydrocarbons

27.

28.

29,

30.

What is the functional group in toluene? A\ RON\\
b) Hydroxyl group O AU L
c) Methyl group (- CI-I;) @ I
d)CarbonyI group. RARRRRRE

What Islth'e Lesonance structure of benzene?
a) A single structure

b) A triple bond

c) Delocalized n-electrons over a ring &

d) A zigzag chain

Which of the following is an aromatic hydrocarbon?
a) Methane

b) Toluene «

c) Ethyne

d) Propene

a) Methane
b) Ethene « : ALK
c) Propane "\'_I
d) Bur[amjrh

What is the hybridization of carbon in alkanes?
a)sp

b) sp®* &

c) sp

d) None

What is the hybridization of carbon in benzene?
a) sp

b) sp

c)sp® &

d) None

Which hydrocarbon undergoes combustion to release energy?

a) Ethyne
b) Propane ~ Daataly/ (el
¢) Benzene N\ 70 (A \\J \BRERD
d) All of the above @ A L™

What are hyfirocarbons commonly used for?
a) Fuql N\

b) Plastics

¢) Pharmaceuticals

d) All of the above &




