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Chapter-12 Hydrocarbons

INTRODUCTION .

Q.1

Ans:

Ans:

Q.3

Ans:

Q.4

Ans:

SHORT QUESTIONS sy
What are hydrocarbons? (Knowledge Bese} | |
HY ’D'(O("‘RE Q NS

Definition:
“The orgaric zompoungas vihith £orsist of tariaen and-hyarogen onIy are caIIed hydrocarbons .
Examp!es:
o Metnane (CHy)
"o Eithiite (C2llg)
o “Propane (CsHg)
Which elements form stable and extended chains? (Knowledge Base)
FORMATION OF STABLE AND EXTENDED CHAIN

Carbon is the only element capable of forming stable, extended chains of atoms bonded
through single, double, or triple bonds.

What are general classes of hydrocarbons? (Knowledge Base)
GENERAL CLASSES OF HYDROCARBONS

Hydrocarbons are divided into four general classes, depending upon the nature of bonds
present in the molecules. Each carbon atom of a hydrocarbon has four bonds.

The general classes of hydrcabons include:

Alkanes

Alkenes

Alkynes

e Aromatics

Hydrocarbons are further classified as saturated and unsaturated.

What are general properties of hydrocarbons? (Knowledge Base)
GENERAL PROPERTIES OF HYDROCARBONS

The general properties of hydrocarbons are as follows:

Different Chemical Properties:

The members of these classes have different chemical properties because of dlfferent
nature of bonds present in them. .

Similar Physical Properties: [ A -
Physical properties of hydrocarkans aie SI"“‘ILT Le01u>e of cur.lpwahla electro-
negativities of carbon and ¢ .ydroge. by L4

Solubility: - L/ LUy -

They a'e Almaost+ian- pc r c‘rd i“r:so‘hklile'ﬂ'r. wat&r-They dissolve readily in non-polar solvents.
thsmcl‘late | iy o

They| are (1dses | o_i_ \'"-)Iatn'e' liquids and their volatility decreases with the increase of

“ Mriavectitarmass. That is the reason low molecular mass hydrocarbons are gases at room

tdmperature, such as: CH4 and C,Hs. Moderate molecular mass hydrocarbons are liquids,
such as, CgH14; while higher molecular mass hydrocarbons are solids.
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Chapter-12 Hydrocarbons

Q.5

Ans:

What is importance of hydrocarbons? (Knowledge Base)
IMPORTANCE OF HYDRQQARBQNS

The importance of hydrocarbons is as follows:

As Fossil Fuels:

Fossil fuels are hydrocarbdng, They=are siot-onty n'ajor sauices ¢f energy but also are raw
materlals l"‘"d to make thoysands/oi colisumer .noauc*C

Hydroc.lrtms Are, .he otaft‘ng materials for the synthesis of organic chemicals of
cenirhercial Tmpartarice.
Diherises:
‘These chemicals are essential for making:
e Plastics

e Synthetic rubbers
e Synthetic fibres
o Fertilizers

INTRODUCTION

MULTIPLE CHOICE QUESTIONS
The simplest class of organic compounds is: (K.B)

(A) Carbides (B) Hydrocarbons

(C) Carbonates (D) Nitrates
Hydrocarbons are divided into classes: (K.B)

(A) 4 (B) 3

©) 2 (D)1

Each carbon atom of hydrocarbon has bonds: (K.B)

(A)4 (B) 3

©)2 (D)1

Hydrocarbons are and in water. (K.B)

(A) Polar, insoluble (B) Non-polar, insoluble
(C) Polar, soluble (D) Non-polar, soluble
These are hydrocarbons: (K.B)

(A) Fossil fuels (B) Coals

(C) Petroleum (D) All of these

Q.1

ilm'ﬂﬁlﬂg

Descri be the types, of 'ﬁvcr)cerb@@’? (i“noxitedge Base) (DGK 2016 G-11)
OR
Define ¢nd 'flz-sul’r v nvai scarbons. (MNT 2016 G-I1)
. OR
& xplam satu rated and unsaturated hydrocarbons with exmaples. (BWP 2016 G-11)
HYDROCARBONS
Definition:

“The organic compounds which consist of carbon and hydrogen only are called
hydrocarbons .
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Chapter-12 Hydrocarbons

Types of Hydrocarbons:
On the basis of structure, hydrocarbons are divided into two main clas,C
1. Open Chain or Aliphatic Hydrocarbons: — \
“These are compounds in which first and the last car. 10N dtom), are'n, )t |0msf* u.rectly to
each other. The open chaiiiThay be-straignroritranched?. | _
Examples:- RARIR SR et T
L HC-CR-T ‘|2 CHl, ' |
N tmu ht chain ( r- burane)

CH,

_ Branched chain (isobutane)
Tynus'sr Open Chain Hydrocarbons:
Open chain hydrocarbons have been further subdivided into saturated and unsaturated
hydrocarbons.
(a) Saturated Hydrocarbons:

“The hydrocarbon in which all the four valencies of carbon atoms are fully satisfied
(saturated) by single bonds with other carbon atoms and hydrogen atoms are called
saturated hydrocarbons ”.

Saturated hydrocarbons are also called alkanes. Thus, an alkane is a hydrocarbon in
which the carbon atoms are connceted by only single covalent bond (there are no double
or triple bonds in alkanes).

General Formula:
The general formula of saturated hydrocarbons is C,Hzn+2, Where n is the number of
carbon atoms in one molecule of the alkane.
Examples:
e Methane (CH,),
e Ethane (C;Hg),
e Propane (C3Hg) and
e Butane (C4Hyp)

All these are saturated hydrocarbons because they contain only carbon-carbon single
bonds as follows:

i il L
ntn ong-¢n 15 (€O
Metbane ()~ Hthahe| AN |
& - = ; AT
H —(r— (l‘_-:“?.—_l H_C|_C|_ Clj_CI_C
W o Propane Biitae

(b) Unsaturated Hydrocarbons:
“The hydrocarbons in which two carbon atoms are linked by a double or a triple bond
are called unsaturated hydrocarbons. ”
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Chapter-12 Hydrocarbons

Classification:
Unsaturated hydrocarbons are classified into two groups -
(i) Alkenes NI
(ii) Alkynes f L A N
(i) Alkenes: : ~ 1)) \
“The compounds in WhICh . 0 2ay oor a cm' a. e Llnk(-ﬂ oy 3 drubne bcnr are called alkenes.”
General Formuta:— . .
These CJI’HL oL r ds h'ivw gerieral fermidia CnHzn

L .___.-\.

'1 et J.w! group of alkenes is \C —C d

‘Examples: 7N
HzC:CHz H3C—CH:CH2
Ethene Propene

(i) Alkynes:

“The hydrocarbons in which two carbon atoms are linked by a triple bond are called alkynes .
General Formula:
They have general formula C,Hzn-».
Functional Group:
Functional group of alkynesis —C=C —.
Examples:

HC=CH Hs;C—C=CH

Ethyne Propyne
2. Closed Chain or Cyclic Hydrocarbons:
“Compounds having rings of carbon atoms in their molecules are called closed chain
or cyclic hydrocarbons ”.

Examples:
CH. H,C—CH
T T
CHE\CH?/CHQ H,C——CH,
Benzene Cyclohexane Cyclobutane
. IH \ ..-..
Hydrocarbons, T S o b
I ! |1 |"-'_ L] = '._'5 .. .. '. - 1 b=
- L L T \,
i = ._.-"_ . _ '.l "_. '._ '.l | '._ .'_. 11 —'\'\I [
Openchalncompounds | A | '_ | | P, \ Cl.lsei.'ul'ainI..-onﬁpounds
! s A
AT _ —¢*- \ v J
| Sitbratpg 11 bnsarura.ed Homocyclic Heterocyclic
Y [Ai(u "IE]
'.._I | - Alkene Alkyne Aromatic Alicyclic
Figure: Summary of Classification of Hydrocarbons
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Hydrocarbons

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

HYDROCARBONS
SHORT QUESTIONS

What are aliphatic hydrorarbon ’5 \an‘ Iedue 3¢ se‘o

“These-ari tne comnediius in which the firct qnd Lhc -ast carbon are not directly joined to

each otazr 7.

These niay; e >1ralgnt or'brarctied cham hydrocarbons.

.l'_».c. rplos:

n-butane

Define saturated hydrocarbons. (Knowledge Base)

Answer given on Page # 172

H3C—CH2—CH2—CH3

H,C-CH-CH,

|
CH,

Branched chain (isobutane)

(GRW 2017, FSD 2016 G-I, II)

Write the general formulas of alkanes, alkenes and alkynes. (Knowledge Base)

(BWP 2016 G-1)

GENERAL FORMULAS
The general formulas of alkanes, alkenes and alkynes are as follows:

e Alkanes: ChHon+2
e Alkenes: CnHon
e Alkynes: CnHan -2

HYDROCARBONS

MULTIPLE CHOICE QUESTIONS

Which one is saturated hydrocarbon? (K.B)

(A) CoH,
(C) CaHg

Which one is unsaturated hydrocarbon? (K.B)

(A) CH; = CH;

(C) CH3 — CH; — CH;s

General formula of alkanes is: (K.B)
(A) CnHan-2

(C) CnHan —

The formula of butane is:{K. B)

(A) CoHis -

(C) CeiHz |

@) [HH

| ..e( :.) I(*n H2n—2

Carbon has valency: (K.B)
(A)3
(©5

: (B\ C4| 110
. 42 CoHao
The gene. cl 10 mu a of! sarur "t(:'u nydrocarbons is: (K.B)

(LHR 2014), (GRW 2017)
(B) CsHe

(D) CsHy2

(LHR 2014)
(B) CH; — CH3

(D) Both Aand C

(B) CnH2n+2

N |

(GRW 2014)

. (D)_Cn”z'.m. N | | ¢ A

(LHR 2015)
(B) Cn H 2n
(D)C Hap

(B)4
(D) 6
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Chapter-12 Hydrocarbons

7.

10.

11.

12.

13.

14.

15.

Which of the following property is not present in hydrocarbons? (K.B)

(A) High melting point (B) Non-polar property
(C) Solubility in non-polar solvent D) Poor cnnﬂuctivi_:[y -
Hydrocarbons having high, mole utar M=5S are. (( B3}

(A) Gases (E) LI"UId

(C) Soiids V4o ATl of these
Hydro(arbans having couklebdind are: (K.B)

(7 Alkane | L0 (B) Alkene

() Alkyne (D) Alkyl

What is the formula of methane? (K.B)

(A) CHs (B) CHy

(C) CH; (D) CoHs

Which of the following is not an example of open chain hydrocarbon? (K.B)
(A) CH,4 (B) CsHs

(C) CoHe (D) CeHs

Number of bonds present in methane: (K.B)

(A) 2 (B)3

€4 (D)5

The compounds having at least one benzene ring are called: (K.B)
(A) Aromatics (B) Alkanes

(C) Alkenes (D) Alkynes

Alkynes form: (K.B)

(A) Single bond (B) Double bond

(C) Triple bond (D) lonic bond

The molecular formula of ethane is: (K.B) (LHR 2013)
(A) CoHe (B) C3Hs

(C) CioHie (D) CioH20

12,1 TEST YOURS a‘ﬂWH_

Ans:

Why hydrocarbons are ! onsldc =0, &5 perent Lrgam“ toimgounds? (Understanding
Base) .~ gGPW 2015) ORI
| Shge Qw

Hydroce.rb-._)'ms"-_éﬂ,ré' |-_e_ga|u d as the parent organic compounds since other organic

gerapounds ae considered to be derived from them by replacement of one or more

wydrogen atoms by other atoms or group of atoms.

Example:
CH3OH is obtained by replacement of H — atom of CH,4 with OH.
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Hydrocarbons

Ans:

Ans:

Ans:

What is the difference between a straight and a branched chain hydrocarbon?

DIFFERENTIATION

( Ki lowledgc_'affc)-

The differences between straight cfiain and hrqricr ec chgin h\'dlomrbons are’ss follows

mwmmx 2

anlrll ton

o Stralqhu ¢ holn hydrocc rbnins-are those in
[ yiich: c rnah'stoms link with each other
" | isrough single, double or triple bond
forming a straight chain.

e Branched chain hydrocarbons are those in
which there is a branch along straight
chain.

Examples

e H;C — CH; - CH, — CH;3
Straight chain (n-butane)

e CH; -~ CH - CHjs
|
CH3
Branched Chain (iso-butane)

Give the general formulae of saturated and unsaturated hydrocarbons.

(Knowledge Base)

GENERAL FORMULAE

Saturated Hydrocarbons:

Alkanes are saturated hydrocarbons. The general formula of saturated hydrocarbons is

Cn |'|2n+2-
Unsaturated Hydrocarbons:

Alkenes and alkynes are unsaturated hydrocarbons. The general formula of alkenes is

CnHa, and that of alkynes is CHan 2.

Define unsaturated hydrocarbons with examples. (Knowledge Base)

(LHR 2015, GRW 2013) (MTN 2017) _

UNSATURATED HYDROCARBONS

Definition:

|4, -

“The hydrocarbons in which two oa“bon gtom aro 1 rke1 ny a dou )Ie nr Lrlple bond

are called unsaturated hya o aruz st |
Exammcs N~ ' '

There @€ lNL yp eg Of uns anumttc}‘~ yurocarbons

(i) Alkeries

O P '] (€' =CH,

(Ethene)
H3C — CH =CHj,
(Propene)

(i) Alkynes
HC =CH
(Ethyne)
HsC-C=CH
(Propyne)
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Chapter-12 Hydrocarbons

m

Q.1

Ans:

LONG QUESTION SIS

What are the alkanes? Give the sources Of alkangso(Kngwledge L'Se'se) .
AL KANES

Definition:

“The Hydrocarsess in-which all tae cc roon-wu bon bonds are single covalent are called
alkanes”. -

Exeiples:!
| ]\ l|l lll lll
ll—(l‘—ll [l—(|‘—(|_‘—ll
H H H
Methane Ethane
Alkanes are Called Paraffins: (BWP 2017)

The simplest hydrocarbons are alkanes. In these compounds all the bonds of carbon
atoms are single that means valencies of carbon atoms are saturated. Therefore, they are
least reactive. That is the reason, alkanes are called paraffins (para means less, and affins
means affinity or reactivity).

Alkanes as Homologous Series:

Alkanes form a homologous series of compounds in which each successive member of
the series differes by a CH, group but they have similar structures amnd similar chemical
properties.

Memebers of Alkane Series:

The first member of the series is methane (CH,). Next ethane (C,Hg), then next propane
(C3sHg) and so on. The electron cross and dot sturctures of simple alkanes are presented as
follows:

H H H H H H
& & @ & & &
oot HxoCox CoxH HxoCox CoxCoHl
X X X X X X
H H H H H H
Sources of Alkanes: ~ VA TV o L Easspzo

Following are the sources ‘Ji'alkar_\e.ﬂf
(i) Petroleum and Natura| Gés:/
1 he, makitsourced of aii anek are pﬁt»OIeum and natural gas.
o et 1ans formg apout 85951 natural gas.
o | Al the, alkenes 'ssn De obtained commercially by the fractional distillation of
cride’netioleum.

i) Mash Gas:

e Marsh gas is obtained by the bacterial decay of vegetable matter contains mostly
methane.
(iii) Fuel Gases:

e Fuel gases obtained from coal gas contain alkanes in small amounts.
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Q.2

Ans:

Q.3

Ans:

(iv) Gobar Gas, Sewage Gas and Bio Gas:
e Methane occurs in gobar gas, sewage gas and bio-gas which are-farmed hv ina

decomposition of cattle dung, excreta and plant wastes-- Sy
How alkanes can be prepared in laboratory?, (Knowlgdge! - L':nj_e.‘sm.-t:i.‘1g+
Application Base) _ “(GRW 2013)
B__A?_zﬂ'QN Q _é&_i

Alkanes-faith a series-cf-hpmolegous| torapounde _So; their methods of preparation and
chemical-properties, are siniiler., There are-many methods of preparation but only two
method:; aie ay oI ows, | | '

(i £ ydrohendation 6 Alkenes and Alkynes:

I “Ylrogeration means addition of molecular hydrogen (H.) in alkenes and alkynes ™.
Alkenes and alkynes are unsaturated compounds, so they have the capacity to add up
atoms in them.

Reaction Conditions:

This reaction is carried out in the presence of nickel catalyst at 250°C to 300 °C.
However, in the presence of catalyst platinum or palladium, the reaction takes place at
room temperature.

Reactions:
H)C=CH, + H, — N H,c——CH,
250 - 300 °C
HC=CH + H Lo» H,C=CH,
250-300 C
H,C=CH, + H, — N H,c—CH,
250-300 C
(if) Reduction of Alkyl Halides: (GRW 2017)

“Reduction means addition of nascent hydrogen”.

In fact, it is a replacement of a halogen atom with a hydrogen atom.
Reaction Conditions:

This reaction takes place in the presence of Zn metal and dilute HCI.
Reactions:

H,C—Br " Z[H] Zn/dil.HCI S CH, N LB
CH,CH,Br +  2[H] —ZMAILHCL . cpy oG- Her |
Write down the physical propertles of alicanes. (K misdge'Base) | () o=
(NITN|2017-5WL 2016 G-11)
PHY Q.r;"s: ;"i? LFQQ_—):OEA -_<_f NEG
The physigai propertlps of alkanes ale By fcllaws
(i) Physical 5rates, ( |

Alkaneg foim'a homouoqou siries of compounds First four members of the series are

., Geses. The! c|k"’lﬂe‘ Garisisting of Cs to Cyo are liquids while higher members of the
! .]GIIE) aresalids.

G1) Solubility:

They are nonpolar, therefore, they are insoluble in water but soluble in organic solvents.
(iii) Density:

The density of alkanes increases gradually with the increase of molecular size.
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Q.4

Ans:

(iv) Melting and Boiling Points:

The melting and boiling points' of alkanes increase regularly with the increase-of mo'e':l iy,
sizes. This is because of increase of attractive forces between the rnc!ecu es cfarkanes.

(v) Viscosity: 1

The alkanes become more \iscous as thelr 10, eculan sws in¢ Tense:

(vi) Combustion:

Alkanes-liecome less—Tiarmmakie,| i.2, rmsre ' GHEFCHIt to burn Wlth the increase of
molecuilar ¢z, —

Write covyn tae chemical m cpertles of alkanes. (Knowledge +Understanding+Application

Bcﬁ() (Ex-Q.1)
[ I\ — OR

%What type of reactions are given by alkanes? Explain with reference to halogenation
of alkanes? (GRW 2013), (LHR 2013, 2015)

CHEMICAL PROPERTIES OF ALKANES

Reactivity:
Alkanes are least reactive compounds being saturated hydrocarbons. However, they give

reactions at high temperatures.

(i) Halogenation: (GRW 2016)
Alkanes give only substitution reactions which are:

“A reaction in which one or more hydrogen atoms of a saturated compound are replaced
with some other atoms (halogen) is called a substitution reaction .

Reaction in Dark:

In dark there is no reaction of alkanes with halogens.
Reaction in Bright Sunlight:

In direct sunlight, reaction is explosive and carbon is deposited.

CH4 + 2C| Brightsunlight C + 4HC|

Reaction in Diffused Sunlight:

Alkanes react fairly with halogens in diffused sunlight. In diffused sunlight, a series of
reactions take place and at each step one hydrogen atom is substituted by halogen atoms,
so that all the hydrogen atoms are substituted one by one by halogen atoms.

CH, +Cl, —2™d_, CH.CI + HCI

Sunlight

Chloromethane _
CH3C| + C|2 Diffusedsunlight r\H Cl +_HP-| - ..-. S|

" J I
— L N |

L)choromeLharT2 \
CH,CI, +c| —i'ffd—”-gm f‘H"I £ HO!
VAT W \ _“frichloromethane
RAR R (Chloroform)

] CHCI3+ CIZ Diffusedsunlight CCI4 + HCI
Tetrachloromethane
(Carbon tetrachloride)
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Q.5

Ans:

(if) Combustion: (Ex-Q.2)

In Excess Supply of Oxygen:

Alkanes burn in the presence of excess of air or oxygen to Drn"uce a/ et of Feat| Caracr

dioxide and water. : ¢
Applications: I

This reaction takes place ir. auto ~mnla Combustion, eagines, desiestic heaters and cooking

appliansas; 1t is hiohlvexathermiia reaciion'anrd Leceuse of it alkanes are used as fuel.

CH, +208,—==>CG, +2H,0 + Heat

o | e (s s e (| s

I, the linyitoc suppty of oxygen, there is incomplete combustion.
Llisadvdntage:
As a result, carbon monoxide is produced that creates suffocation and causes death.
3CH, +40,——2CO+C +6H,0
What are the uses of alkanes? (Knowledge Base) (SGD 2016 G-I1)
USES OF ALKANES
The uses of alkanes (methane and ethane) are as follows:
(i) Natural gas that is chiefly methane is used as domestic fuel.
(if) Compressed natural gas (CNG) is used as automobile fuel.
(iii) These gases are used in the manufacture of chemicals such as carbon black, methyl

alcohol, ethyl alcohol, chloroform, carbon tetrachloride, formaldehyde and
acetaldehyde.

Use of Products of Alkanes:

The products of alkanes are used in daily life such as:

e Carbon black is used in the manufacture of shoe polishes, printers ink and as filler
in rubber industry.

e Chloroform is used as a solvent for rubber, waxes, etc., and for anesthesia.
e Carbon tetrachloride is used as an industrial solvent and in dry cleaning.

Q.1

Ans:

Q.2

Ans:

SHORT QUESTIONS

Why orchids produce alkanes? (Knowledge Base) (Instersting Information Pg. # 87)

’ (GR.‘v'v 70‘4)’-
PRODUCTION OF AL KANES BY ORCIHIDS -

Orchids are beautiful ornamental and colourful flov i, S(‘me 7|"h|:1° produre c' <anes to

attract bees to pollinate theirflowers. \ |

What is use of butane and! prr parie” (Ki |owlecge Eaas )

—USES, "'ANEELI\I_DP sgPANE
Propane cnd Hlitarie, burn with, verwhst fiames and are sold as liquefied petroleum gas

(LPG). lhe,y are, Kept ‘ac_Ngaids under pressure, but they vapourize easily when the

o pregsare s -gleadaa. Butane is also used in portable torches and gas lighters.
Wizt is rharsh gas? (Knowledge Base)

MARSH GAS
Marsh gas is obtained by the bacterial decay of vegetable matter contains mostly methane.
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Q.4

Ans:

How orchids attract bees to pollinate their flowers? (Knowledge Base)
(Instersting Infermation Po_#.87)
RCHIDS ATTRACT BEE - [ [
Orchids produce alkanes to attract bees to puilinate thai=Foweis,

o AR |\ )]

MULTIRLE CHDICE QUESTIONS

The formiia o} peritang is; KBy (LHR 2014)
(A)[CsH ' (B) CsHy
(CrtComg (D) C,H,,
How many percent of natural gas is consisted of methane (CH,4)? (K.B)  (LHR 2014)
(A) 82% (B) 83%
(C) 84% (D) 85%
General formula of alkanes is: (K.B) (GRW 2014)
(A) CnHZn-Z (B) CnH2n+2
(C) C:nHZn (D) CnHZn+1
The formula of octane is: (K.B) (GRW 2014)
(A) CoHig (B) CgH1s
(C) CsHao (D) CoH2o
The number of hydrogen atoms in butane is: (K.B) (LHR 2015)
(A) 10 (B) 6
(©)8 (D) 4
The reduction of alkyl halides takes place in the presence of: (K.B) (LHR 2015)
(A) Cu/HCI (B) Mg/ HCI
(C) Na/HCI (D) Zn / HCI
Which one is methyl radical? (K.B) (GRW 2015)
(A) —CHz- (B) CHa—
(C) CH,4 (D) CH3 — CH3 .
Which one of these is a saturated hydrocarbon? (K.B) _ (GRW 20185~ " |
(A) CoHa (B) CHs ~ 12 (C\U
(C) C4Hg { D) C5H a1 . 1 | N
The chemical formula of r‘hlorof)r,tn (V 3)\ 1 AIRERERY N’ (E;RW 2016)
(A) CHiCl YA (r:) Cid «,I '
© Chbfg | VvV \ =D} CCiy
The de! ISLt / cf al; (anS nunaaev Vit the increase of: (K.B)
(A)MF L (B) B.P

" MEHMpterniarsize (D) Bonds
wvhich one is the characteristic property of alkanes? (K.B)
(A) Displacement reactions (B) Double displacement reaction
(C) Substitution reactions (D) Redox reaction
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12.

13.

14.

15.

17.

18.

19.

20.

Ans:

Ans:

Ans:

Incomplete combustion of alkanes produces: (K.B)

(A) Carbon dioxide (B) Oxygen

(C) Chlorine gas (D) Carbon monoxide 1<, '
What is the formula of butane? (K B) . ' - {EIWP 2017), (RWE-ZIL T,
(A) C3Hg (B¥Calie '

(C) CsHyo ) - _ (D“ CsFi14 \

Which of the following is'nct 4 funcuipniofictiloreform2-£K.8)

(A) Sotverit In rubber ..\ % (B} iy cleaning

(C) Sor=2ni ir Waxes . ~ (D) Anaesthesia

Due to which'croperty alkases are used a fuel? (K.B)

(A)[Combusti |01 \ (B) Halogenation

1CYOvailation” (D) Reduction

Paraffins means: (K.B)

(A) Highly reactive (B) Less reactive

(C) Oil forming (D) None of these

Which one of the following is a substitution reaction? (K.B)

(A) Halogenation of alkane (B) Dehydration of alkane

(C) Hydrolysis of alkane (D) Hydrogenation

Liquid alkanes have carbon atoms ranging form: (K.B)

(A) Cst0Cp (B) Csto Cyo

(C) Csto Cyg (D) Both A and B

Substitution reaction is the property of: (K.B) (BWP 2017)
(A) Alkanes (B) Alkenes

(C) Alkynes (D) None of these

CNG stands for: (K.B) (DGK 2017, RWP 2016 G-1)
(A) Combustion natural gas (B) Carbon natural gas

(C) Compressed natural gas (D) Cooled natural gas

12.2 TEST YOURSELF
Which is the simplest alkane? (Knowledge Base)
SIMPLEST ALKANE
The simplest alkane is methane having formula CHj.
Give the structure of following compounds: isopentane and isobutane.
(Understanding Base)
TRUCTURES OF ISOPENTANE AND ISOBUTANE
e Isopentane:
H,C— CH-CH,-CH,

|
CH,

e Isobutane: M\ L ArA BN (o o=
' HSC—("H—C.ig-._ . ' -

\ - \CHL ’ '

Why t/ 1e Lu1 nirg of alka’ws :eq«\ues umir et supply of oxygen’>

(Understanding Base)
| SUF hf"E.\u I OXYGEN FOR BURNING

Tiee/ hurrinyiof\2lkanes requires sufficient supply of oxygen because complete burning of

dlkdresirzguires sufficient supply of oxygen to form CO,, H,O and heat. Otherwise

askanes undergo incomplete combustion in the limited supply of oxygen, as a result
carbon monoxide is produced which is poisonous gas and causes air pollution.

3CH4 +40; —— 2CO + C + 6H,0
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v, What do you mean by halogenation? Give the reaction of methane with chlorine |n
bright sunlight. (Knowledge Base)
Ans: HALOGENATION . [€
“Addition of halogen to a substance is called-halogenaticy-. [ |
OR /
“A reaction in which one ¢ 'more fixdrogen atoms of a satiyrated conipound are replaced
with some other atoms like'halcgen atbln is dalled falogengltion”.
Reactiori of Methang with Cnlorunn ' '

In directEunlight reaclion i3 expiosiva zndcarbon is deposited.

) ! Bright
A |4 +2C|2 WC"‘L‘-HCI

A
I o= 122 ALKENES |
LONG QUESTIONS
Q.1  Define the alkenes. How alkenes can be prepared in laboratory?

(Knowledge+Understanding+Application Base) (SGD 2014)
Ans: ALKENES

Definition:

“The hydrocarbons in which two carbons atoms are linked by a double bond are called

alkenes”.

General Formula: ~ e

They have general formula CrH>, and functional group c=cC

Simplest Alkene: 7N

The simplest alkene is ethene having formula C,H,.

Why Alkenes are Called Olefins? (Ex. Short Question # 9)

These compounds are also known as olefins (a Latin word meaning oil forming) because
first members form oily products when react with halogens.

Molecular Condensed e Cross and dot
Name | formula fomula | Stuctursifo formula.
: Hip— o -H H H
() Ethylene | C,H, H,C = CH, H/C“_C\H H .C. 'CI,H
or
ethene
H H 1 H
(i) Lo _H s s\t
CH HC"‘HC_CH C_C I'I"r"‘L' O I
Propylene 316 3 =V H=C-C=Crym, (e ot
or . Th e ] (K P "
propene O ARTVV WAV [
= "] ) . I L \ | . ' - H = H H H H |
iii) Buhdtenell 7 7 [ et I | H P Y S es
( ) k-l. _CQFJB 1 1 I-L_:it?—i'.izk}bau_'qu H_cl:_(lj_c_:c: H (? 9 C C-H
O NN | ‘ H oo
dutene’ LS H H »
[ I
INR ‘ HHHH HHHH
. | | | |__/H .. -.....!..\
(iv) Pentene| CsHio H3C—CH,-CH,CH=CH; H'?‘?‘?‘C—C\H HC-CeCrhCr-Co
H H H H H H
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Q.2

Ans:

Occurrence:

Occurrence of alkenes is as follows:

Q) Alkenes being more reactive than alkanes, seldom occuiirze |n r.afd.e

(i) Lower alkenes occur in coal.nas in minute grantties: -

(i) Ethylene is present-i, naturalyas-soie tjmes toitae 2xteit 6f 20%.

(iv)  Alkenes are producad'iniarge aunc ur.fs oy er:.ckmq of petrcieum.

Preparaion of AlRaines: Yk (Ex. Short Question # 7)
Alkenes aré, prenared ty'the remaeyval G smaII atoms (H, OH, X) from the adjacent carbon
atoms o7 the seturated coinpounds, so as to create a double bond between carbon atoms.
(i7" Diehydreiion of Alcohols:

Celiydration:

“The removal of water from a substance is called dehydration .

Preparation of Alkenes:

Ethene is prepared by heating a mixture of ethanol and excess of concentrated
sulphuric acid at 180°C. In first step, ethyl hydrogen sulphate is formed which
decomposes on heating to produce ethane, which is collected over water.

H,C—CH, —OH +H,S0, —#%'C ,CH CH, - 0SO,H

CH,CH, -0SO,H—"* 3, H ,C ——CH, +H,SO,

(i) Dehvdrohaloqenatlon of Alkyl Halides:

Dehydrohalogenation:

“The removal of hydrogen and halogen from adjacent carbon atoms to create a double
bond is called dehydrohalogenation”.

Preparation of Alkenes:

On heating, ethyl bromide with alcoholic KOH, ethene is formed and removal of
hydrogen and halogen takes place from adjacent carbon atoms to create a double bond.

H,C-CH,Br + KOH — & yH,C=CH, + KBr+H,0

(Alcohollc)

Write down the physical properties of alkenes. (Knowledge Base)

(GRW 2015, 2017, FSD 2016 G-I, SGD 2016 G-1I)

PHYSICAL PROPERTIES OF ALKENE

The physical properties of alkenes are as follows:
(i) Physical State and Color:
The first member of the alkenes is ethene. It is a colourless gas Wlth r"rdsam odow
(i) Solubility: :
Alkenes are nonpolar, therefore 4hey ar 2 nsc!u )It ln V\,ater but soluule. AT organlc
solvents. \ . -..-f L L b N |

(iii)Densit\v: SR -
The flrat i emewT %ne sems ethe\n\ i) slignthyless dense than air.

Alkeﬂes are T|amm1bre .ydrocarbons On complete combustion, they form carbon

o diside. 2nc water with release of energy. However, their flame is smokier than alkanes
hhviriga similar number of carbon atoms.

(v) Melting and Boiling Points:
Their melting and boiling points gradually increase with the increase of molecular sizes
of the compounds in the series.
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Q3

Ans:

Write down the chemical properties of alkenes.

(Knowledge+Understanding+Application Base) . (DGK 20473
CHEMICAL REACTIONS OF ALKENES - [, |
Reactivity of Alkenes: < (Test! Yuu- eI 25l

Alkenes a reactive compound bec#lsg the tle oNs 01 the'd¢ulileshord 2 easiiy avallable
for reaction. These compcur'ds have te; fds ACY ‘0 reacl leadily ny acding other atoms to
become_saturated comnoundy. Aa A 1gsult, thn doukle sond is converted into a single
bond that) 15 recre stao"
Aditiorf raecticng ere'chavectarist; u'property of unsaturated compounds.
Adclition Reactions,

|'These ere the Teactions in which the products are formed by the addition of some
I(a" 2niss like Hy, Cly, etc., to an unsaturated organic compound ™.
In the process, one of the bonds of a double bond gets broken and two new single bonds
are formed.
(i) Hydrogenation of Alkenes: (MTN 2017)
“Hydrogenation means addition of molecular hydrogen to an unsaturated hydrocarbon
in the presence of a catalyst (Ni, Pt) to form saturated compound ”.

H,C=CH, + H, — N o H.c—CH,

L 250 - 300 °C
Application:
On industrial scale, this reaction is used to convert vegetable oil into margarine (Banaspati ghee)
Oil + H, ——— Margarine (Banaspati ghee)
(i) Halogenation of Alkenes: (GRW 2015), (MTN 2017)
“Halogenation means addition of halogen like chlorine or bromine .
Bromination of alkenes is very important reaction. When bromine water (a solution of
bromine in water having red-brown colour) is added to ethene in an inert solvent like
carbon tetrachloride, its colour is discharged at once.
H,C =CH, +Br, H,C CH,

| |
Br Br

1,2 — Dibromoethane

Application:
In the reaction, double bond of ethene is converted into a single bond by addition of a

molecule of bromine. This reaction is used to identify the unsaturation of an organlc .
compound. — -
(|||) Hydrohalogenation of Alkenes: [ [0 A
“The addition of hydrogen and halogen to ¢ sitbstance-isicalled i )dro'hc et gmvmt =
Dry gaseous hydrogen halides (HI, !4Br and MCl; reac with glkenis i p ‘oGesg aikyl halides.

H,C= C‘-| 1—r1)<————>|-‘IL CHX \

—H,C "‘H+ ’3r~.—43—|t, CH Br

T| e o d=r o1, réecti v.., o1 hydrogen halides is HI > HBr > HCI.
() Oxi c‘amn i Alkeres with KMnOj: (LHR 2013)

A

\kenes ditsiotrize the pink colour of acidified dilute solution of potassium

germanganate because the double bond electrons react with MnO, ion, which further

goes on to form MnO, and ethene glycol (I, 2—ethanediol). Such as there is addition of
two hydroxyl groups at the double bond.
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This reaction is also used to test the unsaturation in an organic compound.
3H,C=CH, + 2KMnO, +4H,0———>3H, C —CH, +2MnO, +2KGi

OH OH
- =thané Clycei
Q.4 What are the uses of etheie? (Knaxledge Baje)
Ans: ’J="£3=U;=EL*=EB_E
The uses ol aikenes ae-as Tdllows:
Q) ~arariricial ripenin g o3 TrukEs:

(i) - Asagenaral anoectietc.

(i) | Forithe anufacture of polythene. Polythene is a plastic material used in

“| - “packaging, toys, bags, etc.

(iv)  As a starting material for the manufacture of a large number of compounds such
as ethylene oxide, ethyl alcohol, ethylene glycol, diethyl ether, etc.

(V) Ethylene oxide is used as a fumigant.

(vi)  Ethylene glycol is used as an antifreeze, diethlyl ether and ethyl alcohol are used
as solvent.

(vii)  For making poisonous mustard gas which is used in chemical warfare.

12.2 ALKENES
SHORT QUESTIONS

Q.1 What are alkenes? Give their general formula. (Knowledge Base)

Ans: ALKENES
Alkenes are unsaturated hydrocarbons having double bond between two carbon atoms.
Examples:

e FEthene : H,C=CH,
e Propene: H3C—-C=CH;
General Formula:
General formula of alkenes is CnHan.
Q.2  Give atest to identify ethene (H,C = CHy). (Understanding Base) (GRW 2015)
Ans: TEST TO IDENTIFY ETHENE
Ethene (H,C = CH,) can be identified using bromine-water test. It decolorizes bromine
water which is the indication of the presence of a double bond in the compound.
Q.3 Why bananas are stored away from rest of the fruits? (Knowledge Base] p
(Interestmg Infor"' "'[I(n L g lJO) (GF \.J 201"\
Ans: STORAGE OF EANANAS— 1 - [ -
Ripening bananas produce-etherie gas thit iy akas| frilits| ripen ﬁsﬂy & Tead to food
spoilage. That is the reascn ham dS ¢ ru stored swavi froin rest-c of the/ fruits.

Q.4  Writea nute {o= ou,urrer ch of aikenes: (Km‘r Jledge Base) (DGK 2016 G-I)
Ans:  Answerns givu 01 fPaye, #1134

fis LTIPLE CHOICE QUESTIONS

A J.,' Vi)' allkenes are prepared from alcohols by a process called: (K.B)  (LHR 2016, MTN 2017)
' (A) Dehydrogenation (B) Dehalogenation
(C) Dehydration (D) Dehydohalogenation
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2.

10.

11.

12.

Ans:

Oxidation of alkene with KMnO, produces: (U.B) (LHR 2016, MTN 2017)
(A) Glyoxal (B) Oxalic acid . :
(C) Glycaol (D) Formic acid 14
Dehydrohalogenation of alkyl halldes takes place in the-presanee of: K- '3)
(A) Alcoholic KOH (B¥A\qileaus NeCi

(C) Alcoholic NaCl ' . (D} Aguecus . (CH\,

A solution of bromine in wates hiavind caluu; (k-B)

(A) Daikfiroivn - ' ‘(B FPuple

(C) Ret=rown : ~(D) Voilet

Alkene: are alsp talled: | (K.2y (SWL 2017)
() [Faraffing \ (B) Olefins

1CYcetylenes (D) All of above

Ethanol reacts with H,SO, at temperature of: (K.B)

(A) 150°C (B) 16°C

(C) 180°C (D) 253 K

Banaspati ghee is also called: (K.B)

(A) Vegetable oil (B) Margarine

(C) Cooking oil (D) Coconut oil

Ethylene oxide is used as: (K.B)

(A) Anti-freeze (B) Solvent

(C) Fumigant (D) Poisonous mustard gas
Banana when riped produces gas: (K.B)

(A) Ethene (B) Methane

(C) Noble gas (D) Oxygen gas

Number of bonds in propene is: (K.B)

(A) 6 B)7

(©)8 (D)9

Butene is also called: (K.B)

(A) Ethylene (B) Acetylene

(C) Methane (D) Butylene

Alkenes are insoluble in: (K.B)

(A) Organic solvent (B) Alcohol

(C) Water (H,0) (D) Both B and C

12.3 TEST YOURSELF

Why alkenes are reactive? (Knowledge+Understanding Base)
REACTIVITY OF ALKENES

Alkenes are reactive compounds because the electrons of the douisls hnnd arg cmLIy' \

available for reaction. These compounds have the tendnnvy 0 edct readily) by, adding

other atoms to become saturated rempourds L‘.s & res! l|'[ ne aauble L-onaa-e converted

into a single bond that is mGie stable,

How can you prepare proaene fram )mp/ 'noh) 2 (bndercfandmg+AppI|cat|on

Base) ~ L~
AR T ::L;Egafg<nw £ PROPENE

Propeng, cary ba! pr=pan\d froim-propyl alcohol by heating a mixture of propyl alcohol and
eXCETs of ¢! 1cvr tratec-suiphuric acid at 180°C.

NN H,S0,
) - CH CH CHZWC—)CHS_CH:CHZ-i-HZO

OH
(Propyl alcohol)
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Ans:

Q.1

Ans:

Give a test used to identify unsaturation of an organic compound.
(Knowledge+Application Base) :
TEST FOR UNSATURATION & ™ |

When unsaturated compounds are oxidized with KM~r%); tiie. nn k.cclolirisa scha gee
Process:
Dissolve about 0.2g of the 0|ga .; ,ovpcur d I V\ahr f\dd teit 2'to 3 drops of alkaline
KMnO.-sdiution and stiake. .
Examp!es:

o Reayionwitt AILer g

3CH) = 'Si, + 2KMnO, + 4H,0—3H,C— CH,+ 2MnO, + 2KOH
' |
OH OH
This reaction is used to identify unsaturation of an organic compound.
Give a few uses of ethene. (Knowledge Base)

(LHR 2015, SGD 2017, BWP 2017, FSD 2016 G-11, SWL 2016 G-I)
Answer given on Page # 186

12.3 ALKYNES

LONG QUESTIONS

Define the alkynes. How alkynes can be prepared in laboratory?
(Knowledge+Understanding+Application Base)
ALKYNES

Definition:

“The hydrocarbons in which two carbon atoms are linked by a triple bond are called alkynes .
Examples: Ethyne and propyne.

General Formula:

They have general formula C,H2,., and functional group — C=C-.

Simplest Alkyne:

The simplest alkyne is acetylene, with molecular formula C,H,.

Why are Alkynes Called Acetylenes? (Test Yourself 12.4 q.i) (BWP 2017)
Alkynes are also called acetylenes because of the name of the first member of the series is
acetylene.

Important Alkynes:
Molecular, condensed, structural and dot and cross formulae of a few alkynes are given below

q..r-;-ms and due

Molecular Condensed

I
oo formula formula - '°"‘“_'—“ T
@ Acetylene | CH, |wc=ch) L T HE Cl=lcl- iy | [H=eFEc o~ H
(ethyne) 1 o PP L Vh !
A AR : » "
iy Mbéanyll | T goHp dac,u—c\icw - H—-C—-C=C—H H*-C-xC:I1C~H
Acetvlerie | | H
- (Prcpyineg) |
.l..l . - H H H H
\ | o
(iii) Dimethyl CaHe Hi«C—C=C—CHs | H-é-c=c—-¢&-H |H*-C=CzfCxC-xH
| | H H
Acetylene H H
(butyne) B
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Q.2

Ans:

Q.3

Ans:

Occurrence

Acetylene does not occur free in nature. Traces of acetylene are present in-ceal gas.{ (ahahf
0.06%0) . [T

Preparation of Alkynes: VT WwN O i £017)

Alkynes are prepared by the follov 'm 3 me” 0Gs!

“The rarioyal of uyer)gm "and, ha!ggen f0n an alkyl halide is called
dehydrekalogenatian . -

Process: "\ h )

\wheh a it .na' d- naiide is heated with alcoholic KOH, two hydrogen along with two
il £jen &toms are removed from two adjacent carbon atoms with formation of a triple
wond between the adjacent carbons.

Cl H

| ] -
H-C—C-H + 2KOH —Alcohdlic . pe_cy 4 2KCl + 2H,0
100°C ethyne
H CI

(ii) Dehalogenation of Tetrahalides:

“The removal of halogen from a substance is called dehalogenation ”.

Process:

When alkyl tetrahalides are heated with zinc dust, the elimination of halogen atoms
takes place to form ethyne.

Cl ClI
| | H

H-C—C—H + 27Zn,, 2, He=cH+ 2znCl,
Cl ClI

Write down the physical properties of alkynes. (Knowledge Base)
(LHR 2014, DGK 2017, SWL 2016 G-1I)
PHYSICAL PROPERTIES

The physical properties of alkynes are as follows:

(i) Alkynes also form a series of compounds. Its first member is acetylene. It is a
colourless gas with faint garlic odour.

(i) Acetylene is slightly soluble in water but soluble in organic solvents such as
benzene, alcohol, acetone, ether, etc.

(iii)Acetylene is slightly lighter than air. — 4 f

(iv) Alkynes are also flammable. They produce smokier flameq tr*arhtl“u,se of i Kams'

and alkenes. AN e
Write down the chemical propertres of aka NEs| B A
(Knowledge+Understandmg +-Apn|_' ation.Rage) | 4 L L | (BWP 2016 G-II)

. HJAA-ALBQL "t--':-—i -
Reactwn Y\ 01 a'!'!yne-; ' \
Reasor;; RN \ -

Alkvne< are, rec ctive (,o. ounds because of presence of a triple bond. A triple bond

_( Qnsists of v wWeak bonds and a strong bond.

n lechaitism:

When alkynes react with other substances, two weak bonds are readily broken one by one and
addition takes place easily. The addition reactions of alkynes resemble to those of alkenes.

(i) Addition of Halogen:

Chlorine and bromine add to acetylene to form tetrachloroethane and tetrabromoethane,
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Q4

Ans:

(i)
(iii)
(iv)

v)

respectively. When bromine water is added to acetylene, red brown colour of bromlne
water is discharged rapidly due to formation of colourless tetrabromoethars:

Br B~ [
HCECH+2'3r2—'——\!J—-%——(I.——H' '
' ' ar | Bl
. ‘fetralsrsmoethane
(i) Oxic Ox'd ation with Kivin). . ' (Ex-Q.4) (LHR 2013, 2015)
Ethyne 15 cx di. ed Lly alkaling KNG and four hydroxyl groups add to the triple bond, such as:
OH OH
S=CECH + 4KMnO4+ 8HO —— 3H—C|: —? —-H + 4MnO, + 4KOH

This intermediate product eliminates water molecules to form glyoxal, which is further
oxidized to form oxalic acid.

g g 78, o il
-2H5,0
—_ —_ —_ 42—> - Y o S L —_ —_ —_
H (|3 (|3 H H—C—C—H KMnO, HO—C—C—OH
OH OH Glyoxal Oxalic acid

What are the uses of alkynes? (Knowledge Base)
(LHR 2016, GRW 2014, DGK 2017, MTN 2016 G-, 17, SGD 2017, FSD 2016 G-11, SWL 2016 G-I, 1)

USES OF ACETYLENE
The uses of alkynes are as follows:

Acetylene produces oxy-acetylene flame with oxygen. It is a highly exothermic
reaction. Heat released is used for welding purposes.

Acetylene is used to prepare other chemicals, such as alcohols, acetaldehyde and acids.
It is used for the ripening of fruits.

It is used for the manufacturing of polymer products like polyvinyl chloride, polyvinyl
acetate and synthetic rubber like neoprene.

It is polymerized to form benzene which is used as raw material to form a variety of
organic compounds.

12.3 ALKYNES

Q.1

Ans:

Define the alkynes. Give thelr gener aI fmm i a G nnwledce 3a\e) A, (GRW 2014)

Definitie!

“The hvh Lcomo |s in whm wm\\c lfbon atoms are linked by a triple bond are called
alkynes\. \\ ]

OuExdrnles:

Elhyneand propyne.
General Formula:
General formula of alkynes is C,Hzn-2.
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Q.2

ANs:

Write down molecular and structural formulas of ethyne.
(Knowledge+Understanding Base)

FORMULAS OF ETHYNE
Molecular and structural formulas f£.ethyne are-ss folinivs:
Molecular formula; _—
CoH;
Structtrz| forriia:

12.3 ALKYNES
MULTIPLE CHOICE QUESTIONS

Traces of acetylene are present in coal gas about: (K.B)

1%,

(VTN 2026-05H)

(A) 0.06% (B) 0.07%
(C) 0.08% (D) 0.09%
Which one is used for ripening of fruits? (K.B)
(A) Ethyne (B) Butane
(C) Buane (D) Propane
Which compound is used for welding process? (K.B)
(A) CH, (B) KMnOy,
(C) Acetylene (D) Ethylene
Which of the following does not occur free in nature? (K.B)
(A) Ethylene (B) Acetylene
(C) Propylene (D) Pentene
Alkynes form __ bonds between carbon and hydrogen atoms. (K.B)
(A) Triple bond (B) Double bond
(C) Single bond (D) lonic bond
Di-methyl acetylene is also called: (K.B)
(A) Ethyne _{B) Propyne_- -
(C) Butyne (D Fe; _(y.i 1e_ , ’
Alkynes are also called: (K. B) _ A\ ) | (DGK 2017)
(A ol |\ A\ \ "B Parraffins
(C) Acet yiznes | IR R (D) Ethanes
hEene ral'fo |*‘U.Id of alkynes is: (K.B) (BWP 2016 G-I, 11)
(A) CoHan (B) CnHan+2
(C) ChHonu (D) CnHan 2
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12.4 TEST YOURSELF Y

Ans:

Ans:

V.

Ans:

1%,

Why the alkynes are called acetylenes? (Knowledge Basg)
Answer given on Page # 188

How is tetrabromoethaite prcpored fon acety Iene’7 (Uridenstanding+Application
Base)

PREPARATISIN OF TETRABROMOETHANE

\Wha) brominé \watés—is added to acetylene, red brown colour of bromine water is
discHarved-apidly due to formation of colourless tetrabromoethane.
Blr B|>r
HC=CH+2Br,———>H—C—C—H

|
(Acetylene) Br Br

(Tetrabromoethane)

This reaction is used to identify the unsaturation of alkynes.

How can you prepare acetylene from tetrachloroethane? (Understanding+Application
Base)

Ans: PREPARATION OF ACETYILENE

Acetylene can be prepared by dehalogenation of tetrahalides or tetrachloroethane. When
tetrachloroethane is heated with zinc dust, the elimination of halogen atoms takes place to
form acetylene.

Cl Cl
| | Heat
H—C—C—H +2/n—————HC= CH+27n(Cl,
Cl (l‘,l (Dust) (Acetylene)

What is difference between glycol and glyoxal? (Knowledge Base)
DIFFERENTIATION

Glycol Glyoxal

Functional Group

e The functional group in glycol is |e The functional group |n g! yr‘val |s @

hydroxyl group (OH). AN N Y
a‘deh‘,ce qrc uo || e
| o G- H'

o The fimuld of mlyrcl h

_ H._\_ Ao = P ?
. It belongs to alcohol family. e |t does not belong to aldehyde family.

\ dmemual 1705 mu'a

RS

_—_[, The formula of a glyoxal is
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Vi. Write the formula of oxalic acid. (Knowledge Base) (BWP 2016 G-11)
Ans: FORMULA OF OXALIC ACID i
The formula of oxalic acid is C;H,04 or (COOH),, which can also beTroreserited 5
0Q [ |
0 0

IN INDUSTRY

Q.1  Wrke aown the applications of hydrocarbons. (Application Base)
[ ) (Science, Technology and Society Pg. # 94)
PRNST¥ ] HYDR ARBONS AS FEED STOCK IN INDUSTRY
' Hydrocarbons are not only used as fuel in automobiles or industries, they are also used as
raw materials in many industries.
(i) Petrochemical Industry
“The organic compounds prepared from hydrocarbons (petroleum and natural gas) are
called petrochemicals.”
Examples:
Some of the important petrochemicals are:
Methyl alcohol
Ethyl alcohol
Formic acid
Chloroform
Carbon tetrachloride
Ethylene
Butadiene
Benzene
e Toluene etc.
(i) Plastic Industry:
Hydrocarbons are used as raw materials for the preparation of a large variety of synthetic
polymers, called plastics like polythene, polyester.
Properties of Synthetic Polymers:
These can be given any shape when soft, and on hardening make a durable article to be
used in common life.
Examples:
Crockery items (cups, glass, jug, plates, spoons)
Furniture items (chair, table, stool) ]
Automobile parts - NN
Electric and sewage items -~ 2 AL OV VST A
A lot of other house¢ncid itenz* NEARRIRRE
(iif) Rubbksr Industryv: |
Hydrogarypns are Used. to Lrepar k/n tetlc subbeF such as acetylene is used to prepare
butadie®e' lubber Used, Tor| ma<| Ysotwear, tyres and toys. Similarly, a good quality
rubber riecprerie, is\prefares 1om chloroprene
=, (V)| | Syntnetic 'Siner Industry:
% Hyqiorarsons are used to prepare synthetic fibres like nylon, rayon, polyesters.

W =roperties of Fibres:

e These fibres have better qualities like greater strength, good elasticity, and
resistance to wear and tear.
¢ Clothes made of synthetic fibres are long lasting than that of natural fibres.
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Qi

0

AnNs:

Q.2
ANs:

(v) Synthetic Detergents: :
Long chain hydrocarbons obtained from petroleum are used to makr S ﬁnf“etl demger ts
and washing powders. .
Properties: :

o These detergents aie fodiuri=<alts ot alicyl hydrcgen st Iphats. |

e These detergents have bétter aric swos 1ger clcaning-propertics-than that of soaps.

o lm\ ,e used gven in hard water.

e ey

HYP 'Jl\_ o t ‘L : t : ED STOCK IN INDUSTRY
HORT QUESTIONS

F-b\b\_ Iy Gi océrbons are used as a fuel? (Knowledge+Application Base)
(Science, Technology and Society Pg. # 94)
OR

Describe combustion process and give chemical equation.
HYDROCARBONS AS FUEL

The main constituents of fuels (coal, petroleum and natural gas) are hydrocarbons. When
hydrocarbons are burnt in air the reaction is called combustion. It is highly exothermic
reaction, i.e. it produces a lot of heat. The basic combustion reaction is:

CHs + O, —— CO, + H,0O + heat
Significance of Heat Produced:
The heat energy thus produced is used to meet needs of energy in:

e Homes
e Transportation
e Industries

Describe use of hydrocarbons in synthetic fibre industry. (Knowledge Base)
HYDROCARBONS IN SYNTHETIC FIBRE INDUSTRY
Hydrocarbons are used to prepare synthetic fibres like nylon, rayon, polyesters.
Preperties of Fibres:
e These fibres have better qualities like greater strength, good elasticity, and
resistance to wear and tear.
e Clothes made of synthetic fibres are long lasting than that of natural fibres.

MULTIPLE CHOICE QUESTIONS

Due to which property alkanes are used as fuel? (K.B)

(A) Combustion (B) Halogenation
(C) Oxidation (D) Reduction —. T
The organic compounds prepared from hydrocarbons (petroleu* and ratuyai-yés)) |
are called: (K.B) [ | 7 | e
(A) Petrochemicals (‘3\ Retrotgum™y, |5 Y | L S T
(C) Pharmaceuticals \ (I.)J Norie i these | -
Which one of the follown g S )yruhet c L)o yr1=r LK., 3\ '
(A) Tokueine!| .~ L (B} Site™
(C) Benzare | | "~ ™ \ - (D) Polyester
Which hngiisoatr of hemlca 24(K'B)
(A)Epcerylene || L - (B) Rayon
S MGENyd s (D) Polyester fibres
!\'eu-prene is prepared from: (K.B)
(A) Benzene (B) Chloroprene
(C) Chloroform (D) Carbon tetrachloride
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EXERCISE SOLUTION .

¢ =

10.

11.

MULTIPLE CHOICE QUESTIONSY

Which one of these hydrocarbeiimolequizs-would! have no*etfect.on gl aqueous

solution of bromine? (U.3) - ~<LLHIR 2013, GRW 2015, RUVI' 2017, BWP 2016 G-I)
(@) CHy_ A b Crorze
(C) Colid, ) ) . (U:) CoHz

If an Torgaris ‘cemoound ‘has—4 carbon atoms, all singly bonded, it will
havg the following chzracteristics except one: (K.B)

(e)twili b seurated hydrocarbon (b) It will have 8 hydrogen atoms

{d) {s name will be n-butane (d) It will be least reactive

The reduction of alkyl halides takes place in the presence of: (K.B)
(LHR 2015, BWP 2016 G-I)

(@) Zn/HCI (b) Na/HCI

(c) Mg/HCI (d) Cu/HCI

Halogenation of methane does not produce which one of the following? (K.B)(SGD 2014)
(a) Carbon tetrachloride (b) Chloroform

(c) Carbon black (d) Chloromethane

Incomplete combustion of alkanes produces: (K.B) (GRW 2013)
(a) Carbon dioxide only (b) Carbon monoxide only

(c) Carbon monoxide and carbon black (d) Carbon dioxide and carbon black
Alkenes are prepared from alcohols by a process called: (K.B)

(a) Dehydrogenation (b) Dehalogenation

(c) Dehydration (d) Dehydrohalogenation
Dehydrohalogenation takes place in the presence of: (K.B)

(a) NaOH aqueous (b) Alcoholic KOH

(c) Agueous KOH (d) Alcoholic NaOH

Oxidation of ethene with KMnO, produces: (K.B) (MTN 2017)
(a) Oxalic acid (b) Glyoxal

(c) Ethene glycol (d) Propene glycol

Which one of these is a saturated hydrocarbon? (K.B)
(LHR 2014, FSD 2016 G-I, 11, SGD 2016 G-11, MTN 2016 G-I1)

(@) CzH4 (b) C3Hg

(C) C4Hs (d) CsH1o -

A hydrocarbon has molecular formula CgHa,. What is the ‘cle ul & formull 1 of *i.c
next member of the same homologous sefies? (U.By |~ "\ % | [ @8wi 20i5G-11)
(a) CoHis y . (l)) Cl )|'-16 b * o

(C) CyHyg T [ (O\ Cg"L._z )

The melestlar formt,..m af ihe/firstithree ‘meriaheisTof the alkane hydrocarbons are
CHy, G- !--le and ¢ Hg Whet |»-tﬁe\m legiar formula for the eighth alkane member,
octane, wiickt 5 1oy nd in petrol (K.B)

(@ ChHL | (b) CgHuy

K -‘|( k. 3|‘|_5 " . (d) CgHzo

Z'ne of the hydrocarbons reacts with one mole of hydrogen to form a saturated
hydrocarbon. What formula could be of the X? (U.B)

(@) CsHs (b) CeHiz

(c) C4H1o (d) C7Hie
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13.  Dehydration of alcohols can be carried out with: (K.B)(GRW 2013, SWL 2016 G-11, FSD 2017 G-}
(a) NaOH (b) KOH ! :
(c) H2SO4 —{d) HCI

14.

15.

16.

17.

18.

19.

20.

The end product of oxidation of Acétylens ig:{(K.E)

(a) Oxalic acid
(c) Glyoxal

\(by lycol
“43)'None of these

" (GRW 2013)

Dehalojenutim cf tetrahalides produces acetylene. This reaction takes place in the

prasence oF: (K. 25
(d)"Sodium metal
(c) Magnesium metal

(b) Zinc metal
(d) Potassium metal

Substitution reaction is the characteristic of: (K.B)

(a) Alkanes
(c) Alkynes

(b) Alkenes
(d) None of these

Halogenation of methane in the presence of diffused sunlight takes place: (K.B)

(a) Suddenly, only in one step

(c) In a series of four steps
Which one of the following is a substitution reaction? (K.B)
(a) Halogenation of alkynes
(c) Halogenation of alkanes

The order of reactivity of hydrogen halides with alkenes is: (K.B)
(SGD 2016 G-I, 17, DGK 20156 G-1)

(@) HI > HBr
(c) HCI> HBr

Oxidation of alkenes produces: (K.B)

(a) Glyoxal
(c) Glycaol

i
5

(b) Slowly in one step
(d) Fastly in two steps

(b) Halogenation of alkenes
(d) Bromination of alkenes

(b) HBr > HI
(d) HBr < HCI

(b) Oxalic acid
(d) Formic acid

ANSWER KEYEESSECg

|

c

Ry @
\10\“15“20 b

(GRW 2013, BWP 2017, FSD 2017 G-1)
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

The conipourds!ir which, all'the four| e The compounds in which two carbon

EXERCISE SHORT QUESTIONS

Differentiate between saturated and unsaturated hydrocarhens. (Kinowledge 13Ase)
(GRW.2027, RW=205¢ Q-1 TN 2028521, 1)
DIFFEK R‘:NTI/\T '|O|\

i
B
.
E
,:-.;

vallncies, 'of \carhcs-atoms are fully, atoms are linked by a double or triple
| ‘satisfizd-0y single bonds with other] bond are called hydrocarbons.

carbon atoms and hydrogen atoms

are called saturated hydrocarbons.

Other Name
Saturated hydrocarbons are also ¢ Unsaturated hydrocarbons are also called
called alkanes. alkenes (with double covalent bond) and

alkynes (with triple covalent bond).

General Formula

Their general formula is CHzn+2. e Their general formula is C,H,, for alkenes
and C,Hay., for alkynes.
Examples
CH, (Methane) e H,C=CH, (Ethene)
H3C—CH3; (Ethane) HC=CH (Ethyne)

A compound consisting of four carbon atoms has a triple bond in it. How many
hydrogen atoms are present in it? (Understanding Base)

NUMBER OF H-ATOMS
A compound consisting of four carbons atoms with a triple bond will have following
structure. H,C-C=C-CH, H3C-CH,-C= CH
Thus there are six hydrogen atoms in it.
Why the alkanes are called paraffins? (Knowledge Base)

(GRW 2015), (SGD 2017), (BWP 2017), (FSD 2017)(RWP G-1,I1 2017)

ALKANES ARE PARAFFEINS
Para means ‘less’ and affin means ‘affinity’ or reactivity, Alkanes are least reactive-. |7
compounds. In these compounds all the bonds of carbon atoms are ;n-. 1Ie-, thit WEJ.H d||:'
valencies of carbon atoms are fully satisfied:+ [ ] :
What do you know about hydror Enatlon of mK‘n“S b ’K 1cwlaoge+ App llr‘aubn Base)
\ (BWP 2016 G-I, I1)
- HYL RQQ;_ENA"LQJA)F £ LM—J\L& "

Hydro: 1er ctl(,n ""t'afio adaition,of.nolacularydrogen to an unsaturated hydrocarbon in
the preseric? cf a Laual sy (I, Pt) tc-iorm saturated compound.

\ \H;C=CH,+H, —Y _ 3H.C-CH,

250-300°C

{n miqustrial scale this reaction is used to convert vegetable oil into margarine (ghee).
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Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

Q.8

Ans:

How alkyl halides are reduced? (Knowledge+Application Base)
(GRW 2013, WP 2016.G11]

REDUCTION OF ALKYL HALIDE - [
When alkyl halides are treated with HCI ingie presenf‘e FZn, ey are redu ,ed
CH.Br+2[HL 22 Gy b |
CHsCHoBr A, 4[H] ——ﬂwy—» FoC 'CHa + HBT
Why 119 ‘alkaries ared: sed as 18I0 'U nderstanding+Application Base) (GRW 2014)

e E.OF ALKANES AS FUELS

Aliaes are isea-as fuel because they burn easily in excess of air or oxygen to produce a
ict o/ ficat, CO, and water then heat is produced.

CH;+ 0y ———— > CO, + H,0 + Heat

How can you prepare ethene from alcohol and ethyl bromide?
(Knowledge+Application Base)

PREPARATION OF ALKENES

Alkenes are prepared by the removal of small atoms (H, OH, X) from the adjacent carbon
atoms of the saturated compounds, so as to create a double bond between carbon atoms.

(i) Dehydration of Alcohols:
“The removal of water from a substance is called dehydration .
Process:

Ethene is prepared by heating a mixture of ethanol and excess of concentrated
sulphuric acid at 180°C. In first step, ethyl hydrogen sulphate is formed which
decomposes on heating to produce ethane, which is collected over water.

H,C —CH, —OH+H,S0, —#%°C_,CH CH, ~0SO,H +H,0

CH,CH, -OSO,H—— heat ——>H,C=—=CH, +H,S0O,
(ii) Dehydrohalogenation of Alkyl Bromide: (LHR 2014)

“The removal of hydrogen and halogen from a substance is called
dehydrohalogenation”.

Process: 1 -

On heating, ethyl bromide with alcoholic KQH, ethergel1s 'F"I’mtd '?e.rrom o_ n/d;ogen'
and halogen takes place from adjaxer\t carban Al oms to c*eote a ilouble bud:

H.C-CH,Br + KCH |, [ __-"_ea‘ HZC: HL KB+ HZO

(’\F“oh Ilc)
Identits= "n opcne |rom oy, )en‘t‘%h A c”emlcal test.
\ . Lo IFICATION OF PROPANE

?|c7: entiny p.upane from propene, pass the two gases (propane and propene) through

h.‘omine water separately. Propene will decolourise reddish brown colour of bromine but
propane cannot.
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CH,—CH, =CH, +Br,—>CH, ~CH—CH,
| |
By BI

\ ol ourless
Q.9  Why the allfenes are called ulr f| 10 I\now1ec(on Base;

- _ (FSD 2017, SWL 2016 G-11, MTN 2016 G-I)
Ans: L N ALKKENES CALLED OLEFINS

= Alrerles arG aI :¢—wnown as olefins because lower members of the series form oily
pluJ 1ICts wnen react with halogens. Olefins is a Latin word which means oil forming.

f» A0 Why alkanes can't be oxidized with KMnQ, solution? (Understanding Base)(GRW 2013)

Ans: OXIDATION OF ALKANES WITH KMnO,
Alkanes cannot be oxidized with KMnO4 solution because they are saturated
hydrocarbons and are least reactive due to presence of all C — C single bonds.
Alkane+KMnO, +H,O0—— No reaction

Q.11 What are the addition reactions? Explain with an example. (Knowledge Base)
(LHR 2015, GRW 2013)

Ans: ADDITION REACTIONS

Definition:

“These are the reactions in which the products are formed by the addition of some reagents

like Hy, Cl etc. to an unsaturated organic compound .

Mechanism:

In the process, one of the bonds of double bonds gets broken and two new single bonds are

formed.

Example:

e Addition of molecular hydrogen to an unsaturated hydrocarbon in the presence of
a catalyst (Ni, Pt) to form saturated compounds takes place.

H,C=CH, -H,—__H,C—CH,

250-300°
Q.12 Justify that alkanes give substitution reactions. (Understanding Bays) - (AL
Ans: ALKANES GIVE SUBSTITUTION N REACGTIONS . | /¢ W

“Substitution reaction is areactior.._ir wh.u.l Grig primore nyirLgeﬂ ctoma of a saturated
compound are replaced vy |tt gue ut‘le LtO’_rs like haldgess ig called a substitution
reaction” | ¥ \ I

These r&as uow aieh Chora“ter:SL\ﬁ:‘sperfy of alkanes.
Examplz: | VL
rdiffased-stinight, a series of reactions take place and at each step one hydrogen atom

Y

J I A\ | g ststituted by halogen atoms, so that all the hydrogen atoms are substituted one by one

by halogen atoms
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Q.13

Ans:

Q.14

Ans:

CH, +Cl, —2™=d_, CH.CI + HCI

Sunlight
Chloromethane ) I

CH,CI + CI, D=t _jCq O, T
Dichiornmethant

CH;C + 1, 2P CHC;+ HC
Trichloromethane

. (Chloroform)

CHCI, + Cl, 2ttt CCl, + HCI
Tetrachloromethane
(Carbon tetrachloride)

Both, alkenes and alkynes are unsaturated hydrocarbons. State the one 'most
significant difference between them. (Understanding Base) (FSD 2017)

MOST SIGNIFICANT DIFFERENCE
The most significant differences between alkenes and alkynes are as follows:

Alkenes | Alkynes
Nature of Bond
e In alkenes two carbon atoms are | ¢ In alkynes two carbon atoms are linked
linked by a double bond. by a triple bond.
Functional Group
e Their functional group is e Their functional group is
Examples
e H,C=CH, (Ethene) e HC=CH (Ethyne) o~
HsC-CH=CH,  (Propene) H,C—C=CH (Prnpyne) 7 :
Write the molecular, dot and cross and trictural-for mrilas, m,f e*h\ ne. =
R R RIS (Knowledge Base)
FOR! —ULH‘S—“';‘F=EJ£@|L_ e ! f

The mb!'ﬂ‘ula” dot ﬂnd 05y aild \ri:_u_:f srai-formulas of ethyne are as follows:

thyne ‘ CoH> Hx-C*2C +*H
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Q.15

Ans:

9.16
Ans:

Q.17
Ans:

Why hydrocarbons are soluble in organic solvents? (Knowledge Base)
(SGD 2016 G=if, BGK 26561515
SOLUBILITY OF F QF HYDROCARBONS™ - | :
We know that _ . '
“ Jlle D'~so 'vesl ﬁke

Thereforeé, | h /dreCaruons 1)‘In” [Fa]¢ pmr i \,haracter are more soluble in non polar
organic sol”ert s. lCh ¢s ether, narkairtetrachloride etc.

Ezarpple: |
'[! "Petrol is dissolved in kerosene oil.
Give the physical properties of alkanes. (Knowledge Base)  (MTN 2017, BWP 2016 G-I)
PHYSICAL PROPERTIES OF ALKANES
The physical properties of alkanes are as follows:
(i) Physical state:

Alkanes form a homologous series of compounds. The first four members of the series

are gases. The alkanes consisting of Cs to Cyo are liquids while higher members of the

series are solids.

(ii) Solubility:

They are non-polar, therefore, they are insoluble in water but soluble in organic solvents.

(iii)Density:

The density of alkanes increases gradually with the increase of molecular size.

(iv) Melting and Boiling Points:

The melting and boiling points of alkanes increase regularly with the increase of molecular

sizes. This is because of increase of attractive forces between the molecules of alkanes.

(v) Viscosity:

The alkanes become more viscous as their molecular sizes increase.

(vi) Nature of Flame:

Alkanes become less flammable, i.e. more difficult to burn with the increase of

molecular sizes.

How can you identify ethane from ethene? (Understanding Base) . .~ (_ GD 2615 .;
IDENTIFICATION OF ETHANE - | ; .

For the identification of ethane from etherle, bramine watsr is addud tu bunh sihane and

ethene in the presence of~an ineit-=<olwent like tasbdr! totracnloud= Ethene will give

reaction with bromme water tu e*mnv Wl|| |101 |°au with-it.

Exam)Ie> Ve Yy W

o,

HZ'C':CHZ +Br, —— Br—CH,—CHy-Br
(Ethene)
H3C—CH3+Br, —— No reaction

(Ethane)

Bromination is an important reaction for checking of unsaturation in organic
compounds.
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Q.18 Why colour of bromine water discharges on addition of ethene in it?

Ans:

TAD
—
o«

Ans:

Q.1

Ans:

Q.2
Ans:

(Understandlng +A cprication-Bas2)
COLOUR OF BROMINE WATER . ' !
Colour of bromine water discharges on acdl ion. ofeitiene-in it'hesalige douto-bord of
ethene is converted into a single beng anaiatlrz of yroming s chaipged.

ExamQI_e: ' AL _

| H0=CH, i Bi |5~ 8F-CH,-CH,-Br

This reactjen i used ta"‘d&r..ufy the unsaturation of an organic compound.

vizdd ong imporant use of each: (Knowledge Base)

) Ethene (i) Acetylene (iii) Chloroform (iv) Carbon tetrachloride
IMPORTANT USES

(i) Ethene:

Oxy-ethylene flame is used for welding purposes.

(i) Acetylene:

It is used for the manufacturing of polymer products like polyvinyl chloride, polyvinyl
acetate and synthetic rubber like neoprene.

(iii) Chloroform:

Chloroform is used as a solvent for rubber, waxes etc. and for anaesthesia.

(iv) Carbon Tetrachloride:

Carbon tetrachloride is used as an industrial solvent and in dry cleaning.

EXERCISE LONG QUESTIONS
What types of reactions are given by alkanes? Explain with reference to
halogenations of alkanes. (Knowledge Base)
See LQ.4 (Topic 12.1)
Alkanes are a source of heat. Explain it. (Application Base)
See LQ.1 (Topic *Application of Hydrocarbons) — y 4
Prepare the following as directed=-(U nde'fsfand-i.n\ ;JFA'OFI)";LétEo'.n_. I-;-'arf;e’;}_i_ i
Ethane from ethene ' SRR
Acetylan\ frcm fexmhalldt

Carbon Telr ich, olmle fr o rmatkane o

__[ n/ene gl/ :0l Trom ethene

1,2 dibromoethane from ethene

Glyoxal from acetylene
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Ans.

(@)

(b)

(©)

(d)

PREPARATIONS AS DIRECTED

Ethane From Ethene:

"\-\.

When hydrogen is passd through ethene in'orisence o heaf"'i I |Lke cat 1IysL e E~ ﬁc is
formed. ) 1

S SR SR H G - CH,

250 T
Acetyle qe Krorn o el rchalrj:

Wiazh als ‘y_h stiaanides are heated with zinc dust, the elimination of halides takes place

to, torm alcetylene.

?I (fl
H—(|3—C—H + 2Zny,

Cl CI

Carbon Tetracholride From Methane:

——> HC=CH + 2ZnCl,
ethyne

Carbon tetrachloride is prepared by the substitution reaction of methane with chlorine in
diffused sunlight.

In diffused sunlight, a series of reactions take place and at each step one hydrogen atom
is substituted by halogen atoms, so that all the hydrogen atoms are substituted one by one
by halogen atoms.

CH, +Cl, 2™ _, CH,CI + HCI

Sunlight
Chloromethane

CH,Cl + Cl, —=0smldt 5, CH,Cl, + HCl
Dichloromethane

CH,CI, + Cl, 2=ttt , CHCI, + HCl
Trichloromethane
(Chloroform)

CHC|3 + C|2 Diffused sunlight CC' + T il N , 7 \ M
' iTmrarhIt)mneahana
= ’ ) I 4 (Lar"’r‘ﬂ tr‘h 5]("”|UH09)

Ethylei}éﬁ-ll nl | Fron) @ t—thene
Ethyiene, g".ycol 1s__prferured by the reaction of ethane with acidified dilute solution of

VIR

'3H2'C= CH, +2KMnO, +4H,0——3H, C —CH, +2Mn0O, + 2KOH
OH OH
Ethylene glycol

CHEMISTRY-10 205



Chapter-12 Hydrocarbons

(e) 1,2-dibromoethane From Ethene:
When bromine water is added to ethene in an inert solvent like carbeyi wwachlc_.*jde i
decolourizes to form 1, 2-dibromoethane. This reactlon 1S L>ej‘ te' itlen.ity -thie
unsaturation of an organic compound - '

-|‘|,}C :_Ck_'l2+3|‘\__——)' ~ >sH— C— Cll—H
- H H

1,2 —dibromoethane

\ J AN Sllyoxal From Acetylene:
Acetylene is oxidized by alkaline KMnO, and four hydroxyl groups add to the triple

bond.
OH OH

3HC=CH + 4KMnO, + 8H,0 — 3H— C C —-H + 4MnO, + 4KOH
OH OH

This intermediate product eliminates water molecules to form glyoxal, which is further
oxidized to form oxalic acid.

OH OH 0 O 0 o
HééHﬂZO—FHQQH 2001 -HOHHOH
IR T KMnO 4 T
OH OH Glyoxal Oxalic acid

Q.4  Explain the oxidation of acetylene. (Knowledge+Understanding Base)

Ans. XIDATION OF ACETYIL ENE
Acetylene (ethyne) is oxidized by alkaline KMnO, and four hydroxyl groups add to the
triple bond, such as:

oo
3HC=CH + 4KMnO, + 8H,0 ——> 3H-C —C —H + 4MnO, + 4KOH
OH OH B
This intermediate product eliminates water molecules to form glyoxal WhICh is furthPr T (
oxidized to form oxalic acid. - . a1
OH OH 0 d\ . T WY (Crla—
] ;P ) A R W 1) I T e B
H—C|‘—C|‘—H 7_-)- ] == G M } .EMld"l. | ._HO—C—C—OH
O-H_‘)'E_ —~ '-.GH’OX'&';". § Oxalic acid

Q.5 Write haiance “f eru‘al 'vquatlons for the following reactions. Also name the
- _pmduct tndt are-formed. (Knowledge+Understanding Base)

> J'I' W ) ol (I =A'mixture of ethyne and hydrogen is passed over heated nickel
bl (if) Ethyne is treated with chlorine
(iii) Ethyne is burnt in air

(iv) Ethyne is passed through bromine water
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Ans.

Q.6

Ans.

BALANCED EQUATIONS AND NAMES OF PRODUCTS

The balanced chemical equations for the reactions along with names, cv orwdct° avs 49
follows: —- \

(i)_Reaction Between Ethyne ano .ivdro Jen;
HC =CH +H|, — =51, Cl: CH

J?OO Cl

S (T
5‘0(.—“”(\ —\,l'|3

(|:I C|ZI
HCECH+2CI2—>H—C—(|3—H
Cl ClI

Tetrachloroethane

(iii) Burning of Ethyne in Air:

2HC =CH + 50, ——> 4CO, + 2H,0 + Heat

(iv) Reaciton Between Ethyne and Bromine Water:
Br Br

HCECH+ZBr2—>H—C—C|:—H
Br Br

Tetrabromoethane

Explain briefly: (Knowledge+Understanding Base)
Q) Why butane undergoes substitution reactions?
(i) There are millions of organic compounds.
(iii)  Acetylene undergoes addition reactions in two stages.
(iv)  Alkynes are more reactive than alkanes.
JUSTIFICATION

(i) Substitution Reactions of Butane:
Butane is saturated hydrocarbon (alkane). Like other alkanes it gives substitution
reactions by replacing its hydrogen atoms with some other atoms. Also |t cannot under
addition reacitons. -
(it) Millions of Organic Compounds: \ '
There are millions of organic compounds a Je to fhe ioll! )w...q Toer prr p>rt.w A

e Catenation \ RAERIE .

e Isomerism \ '

- Surenqﬂ‘ OF cova‘en Ic Us of ca.*i}.on

< M. ditipte bongling,
Moreover, the'rumber ot ofgsiic compounds is very large because they are derived from

|4, -

—, hiydrocan bens (parent-arganic compounds).
s MifLAdion Reactions of Acetylene:

Alkynes are reactive compounds because of presence of a triple bond. A triple bond
consists of two weak bonds (m-bonds) and a strong bond (c-bond).

When alkynes react with other substances, two weak bonds are readily broken one by one
and addition takes place easily. The addition reactions of alkynes resemble to those of
alkenes.
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(g1

Q.2

Ans:

Q3

Ans:

HC=CH +H,—N_H,C=CH,

250-300°C
H _CH +H W)HC—CHA_ ..,__
(iv)More Reactivity of Alkvnes
Alkynes are more reactive componms thar aikaries| bdcauzeof prnsence, nf a-riple bond

A triple bond consists of ‘wa weak=5onds-<m-hontst and & sireng bond (o-bond). When
alkynes react with other supstances, tivp - veak Lorids.are-ieadily broken one by one and

AL

additian “takes -place f‘asu
alkenes;

he addton rosctions of alkynes resemble to those of

ADBIEIONAL CONCEPTUAL QUESTIONS

Ditferizndae between Glyoxal and Oxalic Acid. (Understanding Base)
DIFFERENTIATION

Glyoxal
Definition:
e Glyoxal is dialdehyde
compound.
Functional Group:
e It has aldeyhydic functional
group (-CHO)
Structure:

O O
[

H-C-C-

Definition:

Oxalic Acid

e Oxalic acid is dicarboxylic
compound.
Functional Group:

Structure:

e It has carboxylic functional group
(-COOH)

O O

Il
HO-C-C-OH

How alkyl halides are produced fom alkenes? (Understanding Base)
Alkyl Halides can be prepared from Alkenes by Hydrohalogenation (Addition of
hydrogen and halogens). Dry gaseous halides react with alkene to produce alkyl halides.

H,C=CH, +HX - H,C-CH,X
H,C=CH, +HBr - H,C-CH,Br
What is the difference between 1-butyne and 2-butyne or Dimethyl Acetylene?
DIFFERENTIATION

Definition:
e The carbon-carbon triple bond
is at end of carbon chain.

2-Butyne (Dimethyl Acetylene)

Definition: —. T
e The carbon-carbon| npm bondi r> ai

 midiigof cmbo L onains O

Common Name: 1 _ I Coinraon i ndan el f
e Itscommon name, IS, e vl | \ e s h'ﬂon narg is dimethyl
) 4 cetyterie § \ W 'Acetylene
Structu o L\ B . Structure:
A ' (P (, CH H,C-C=C-CH,

Fow can you prepare 1-2, dichloroethene?
Ethene will undergo an addition reaction with Cl; to give 1-2 dichloroethane.
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Cl ClI

|
CH,=CH,+Cl, >H-C=C-H 1

+ R N R

_ Y | 1 20|ch:o|'oethéﬁe =
Q.5 How caryou presare l‘ULd"le .rom bl'tym Alcohol?
Ans: Butene ¢ar, we prefiaiea b Jenydratlon of butyl Alcohol.
N -~ C,H,OH+H,SO,——C,H,0S0,H+H,O
| C,H,050,H—~-C,H, +H.SO,
Q.6 Convert ethyl chloride into ethene?

Ans: Ethyl chloride can be converted into ethene by the process of dehydrhalogenetion
(removal of hydrogen and halogen).

CH, —CH, — Cl+KOH 1) —>CH, = CH, + KCl + H,0

Q.7  Give condensed and structural formula of Propylene and Methyl Acetylene.

Ans: PROPYLENE
Molecular formula: C,H,
H H
| |
H-C-C=C
Structural formula: |
HH H

Condensed formula: CH, —CH =CH,
Methyl Acetylene

Molecular formula: C,H, )
H —C C _-, | I.] — '._ L ',. L \ .I. ._I ] .I'

Structuralformula -|. / J AN

1
I T A ~ | ) i "x \

._(If.f_J.',uler!éeC 'L"orn.-u'la: Hsc—C =CH
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Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13

What is the difference between Benzene and Cyclohexane?
DIFFERENTIATION

Benzene
Definition: ~-Definition:

e Benzeneisan aromatlc : ‘ « |Clllohexaneiis ai QI|C\/z'.u or non-
compound. - o )emer0|d comipeund.
Descrlgt on: Degcristion:
-ithas alternat ingdoutieand |\ . Le »—1t has six carbon atoms linked
=irglahorids initsiring. : : through single bonds only.
Moleciilgr Formuia: \ ' Molecular Formula:
CeFlg | \ CeH12
| Srrictirel ' Structure:
™ B . CH;
7 N
CH;

CH,

I
M SN

CH;

What is the relationship between flammability and Molecular size?
The smaller the carbon chain, the better is its flammability and vice versa. Therefore,
there exist inverse relationship between flammability and molecular size.

1

Molecular Size
Why density of acetylene is slightly lighter than air?
Density of acetylene is slightly lighter than air because air molecular weight is 28.5g/mol.
While acetylene molecular weight is 26 g/mol. As density is directly proptional to mass
and inversely proportional to volume, so we can say that acetylene is slightly lighter than
air.
What is the difference between Hydrogenation and Reduction?

Flammability x

Definition: Definition:

e Itis the addition of molecular e reduction is addition of hydrogen or
hydrogen in unsaturated removal of oxygen or qain of :
hydrocarbon. electrons -

Example: Example: 5 %[ | o
CH,=CH, +H 4>250 wrc—> CHy=CH, ?“O+\, ——>(C 4 F\ A

How can we distinguish tietiveen, aikene 2nd\é Ik /e YA

We can distinguish between alkene anil dlkyn: nsing KivinOy test. Oxidation of alkene

with KM Ny gl\ esethylere givco!\awd Q@xIdaticn ot alkyne with KMnQy, gives glyoxal.

Is this .mu”)s | uucn fechmn?
\ bright

CH +2Cl, - C+4HCI

sunhght

' .l\ 0; thua IS not a substitution reaction because the hudrogen atom are replaced by halogen

atom but removed
What is vicinal dihalide?

Compounds which has two halogen atoms on the adjacent carbon atoms is called vicinal
dihalide
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TERMS TO KNOW

T o oy (10

The organic compourids, which-sensist ¢ carbin adis Fyuregen

Hydrocarbons |
only &re'callea#ydrocarbars. |
= Thiese, are'cornpouids in-whica-first and the last carbon atom are not
Open Chair.
] jolned \direntiy 25-each other. The open chain may be straight or
Compounds
tranched.
[l [_)I_ﬂ_:lt_, o These are the compounds in which the first and the last carbon are
Hydrocarbons not directly joined to each other.
The hydrocarbon in which all the four valencies of carbon atoms are
Saturated o ) )
fully satisfied (saturated) by single bonds with other carbon atoms
Hydrocarbons
and hydrogen atoms are called saturated hydrocarbons.
Unsaturated The hydrocarbons in which two carbon atoms are linked by a
Hydrocarbons double or a triple bond are called unsaturated hydrocarbons.
The hydrcarbons in which all the carbon-carbon bonds are single
Alkanes
covalent are called alkanes.
The compounds in which two carbon atoms are linked by a double
Alkenes
bond are called alkenes.
The hydrocarbons in which two carbon atoms are linked by a triple
Alkynes
bond are called alkynes.
Closed Chain Compounds having rings of carbon atoms in their molecules are
Hydrocarbons called closed chain or cyclic hydrocarbons.
) ) Straight chain hydrocarbons are those in which car“n atnm ImL w-lh | Wi
Straight Chain
each other through sinjle, doubecF Lr"\le Lon\, form rq 38 raryﬂt
Hydrocarbons ) LT\

chain.

Branched Cheajn

Hydrocarboﬁs '_ ._ |

lalbny & etraight Cirain.

.amhﬁd duQ hVUrca"uors are those in whiéh there is a branch

|| Substilution Reaction

A} reactlon in which one or more hydrogen atoms of a saturated

compound are replaced with some other atoms (halogen) is called

a substitution reaction.

Halogenation

Addition of halogen to a substance is called halogenation.
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Dehlogenation

Removal of halogen from a substance is called dehalogenation.

Hydration

Addition of water to a substance is caIIed hydratiep” — =B

Dehydration

Removal of water fron a subste..te 1S colled de: lyjrattn L.

Addition Rc-acntdns

|| Fydirgenation

| 'cdmporind.!

These|alz the. séactions, if wiich e )mductc gre formed by the

adantion 0¢'sdme, reagents,lie+s; Cly, etc., to an unsaturated organic

Hydrogenation means addition of molecular hydrogen to an
unsaturated hydrocarbon in the presence of a catalyst (Ni, Pt) to

form saturated compound.

Bromination Addition of bromine to a substance is called bromination.
Dehydrogenation Removal of hydrogen from a substance is called dehydrogenation.

_ Removal of hydrogen and halogen from an alkyl halide is called
Dehydrohalogenation

dehydrohalogenation.

Dehalogenation

Removal of halogen from a substance is called dehalogenation.

Hydroxyl Group
(OH)

The functional group in glycol is hydroxyl group (OH).

Petrochemicals

The organic compounds prepared from hydrocarbons (petroleum
and natural gas) are called petrochemicals.

Paraffins means less affinity. Alkanes are called paraffins due to

Paraffins
their less reactivity.
) Olefins means oil forming. Alkenes are called olefins due to their
Olefins property of forming oily products on reaction with lower halogens.
The gas (major compounent is methane) nroduwd ..om ma bh\/ 1
Marsh Gas places due to anaerob c der‘orrpc smm ol uead )rqa .c e tteT IS '

called' marshoto P RARRRIR R [ |

&

*«\
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SELF TEST
Time: 35 Minutes - [ Jiarks: 25
Q.1  Four possible answers (A) (B), (C) and (D) to garn (*uesum an: giten, inairk the
correct answer. = W VYT (6x1=6)
1. One of fh” nydrocarhens reaqts'with ane ol af hydrogen to form a saturated
hydroca=hori, thtmn mil a ‘ound he o tne X?
(A)Cshg W0 L (B) CeHaz
_ (CGIHCaH 2 = (D) C7H1s6
2%_ 'Traces of acetylene are present in coal gas about:
(A) 0.06% (B) 0.08%
(©)1.1% (D) 90%
3. Which one is the formula of chloromethane?
(A) CH.Cl, (B) CCly
(C) CHCl; (D) CHsCI
4. In dry cleaning which chemical is used:
(A) Chloroform (B) Carbon tetrachloride
(C) Acetaldehyde (D) Ethanol
5. Dehydration means removal of:
(A) Water (B) Halogen
(C) Hydrogen (D) All of these
6. General formula of alkanes is:
(A) CiHan 2 (B) CqHzn
(C) ChHons2 (D) CnHan+1
Q.2  Give short answers to the following questions. (5x2=10)

Q) What are saturated hydrocarbons? Give an example.

(i)  Give reactions of methane with chlorine in diffused light? _ .. 3 )
(i) Why alkenes are called “olefins”? ";: 1\ ) ' N - | A
(iv)  Whatis meant by hydroger lat 07, (] RSR\BATN Y
(V) Write nlarr,e< -lekere ' \ x\
Q.3  Answerithe fol Iowir ..q_ql,c-:;tl'lo'rzls .i n. .detai l. (5+4=9)
o (1 ,'-' “l'\'f;"r_t_e Aoy the cﬁémical properties of alkynes? (5)
’ I(.l) How alkanes are prepared? (4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill
of students.
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