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Chapter-11 Organic Chemistry

INTRODUCTION
LONG QUESTIONS

Q.1 What was vital force theory? How it was rejected? (Know!edge Eas?)
(DGK 2027, GRw 2013, BVI/P 2016, G- 11}
Ans: VITAL FQRCE THEORY '
Introduction: )
In early 19th century, Swedish chom st Jocobl Eerrellins-put forward the "Vital Force
Theory" in 1815.
Definition: _ | -
“Accordiy g 1]ou thls “*neo0iy organic compounds could not be prepared in laboratories
because ¢iey-wwere supposed to be synthesized under the influence of a mysterious force
called Vital Force, inherent only in living things”.
Rejection of Vital Force Theory
(i) E.Wohler (1828): (DGK 2017)
The Vital Force Theory suffered death blow in 1828 when Wohler synthesized the first
organic compound urea from inorganic substance by heating ammonium cyanate
(NH4CNO).

NH@NO*&‘;”}M) H,NCONH,
(Urea)

(if) Kolbe (1845):
In 1845 Kolbe also rejected vital force theory, when he prepared acetic acid in
laboratory.

SHORT QUESTIONS
Q.1 What was early concept of scientists about organic chemistry? (Knowledge Base)
Ans: EARLY CONCEPT OF SCIENTISTS ABOUT ORGANIC CHEMISTRY

Initially (before 1828), the name organic chemistry was given for the chemistry of
compounds obtained from plants and animals, i.e., from living organisms.

“The word organic signifies life”
Q.2 What was Lavoiser’s concept about composition of plants and animals? (Knowledge

Base)
Ans: COMPOSITION OF PLANTS AND ANIMQ.;
Plants: .
Lavoiser showed that compounds (p15 Launed froro nlgnts werd oﬂer. mn: ad= of G; 'i dnd @)
elements. PAR W ™ \\ . :
Animals: IR R

He showed that compoungs. ot tamec r01 ammals contain elements C, H, N, O, S, P etc.
Q.3 Give examnlg Lf.ru_ 5 |h|po_r13m organlc compounds. (Knowledge Base)
Ans: _ '_r' | BAPORTANT ORGANI MPOUND
Some important organic compounds are as follows:
e They range from simple to complex compounds
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Chapter-11 Organic Chemistry

e They are present in drugs and medicines
e Flavours and fragrances
e Plastics and paints
Detergents, insecticides and pesticides
Carbohydrates
Proteins
Lipids
Enzymes
e Vitamins . .
Q.4  How was vitarial cethacny 12;ected? (Knowledge Base)
Ans: Answer gi’lm‘ onoe £ 110

MULTIPLE CHOICE QUESTIONS

1. The vital force theory suffered rejection in: (K.B)

(A) 1892 (B) 1882
(C) 1889 (D) 1828
2. Who put forth Vital Force Theory? (K.B)
(A) Berzellius (B) Jabir Bin Hayan
(C) Dalton (D) Wohler
3. Vital Force Theory was further negated by: (K.B)
(A) Kolbe, 1845 (B) Farat, 1545
(C) Divan, 1435 (D) Derek, 348
4. Who rejected Vital Force Theory? (K.B)
(A) Wohler (B) Farat
(C) Divan (D) Derek
5. According to Lavoiser the compounds obtained from plants were often made of:
(K.B)
(A)C,H,N,O,SandP (B)C,Hand O

(C)H,C,N,and O (D) CandH

ORGANIC COMPOUNDS
LONG QUESTIONS

Q.1  Explain the types of formulae of organic compounds. (Knowledge +SnderstandisgBass} _
(GRW 1014 DGK 4 C_L/ MTH 7OJ6 - l) )
Ans: TYPES OF FORMULAE OF ORGANIC TOMPSHUNDS, ol !

There are four types of formulae of 2#ganic comnnundb F
(i) Molecular formula NN N
(i) Structural formula TR
(iif)Condensed formula,
(iv)Dot and crsss(farmpia
0] Mo.\cmru.r nula
“The forrauta "witich represents the actual number of atoms in one molecule of the
organic compound is called the molecular formula”.
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Example:
Molecular formula of butane is C4H1,. It shows:

e Butane is made up of carbon and hydrogen atoms. .
e Each molecule of butane consists of 4 carbon atoms and 10 F‘ﬂrogen aterss,

(i) Structural Formula:

“Structural formula of a compound represents the exact =7 “angemert o1, the d1ff°r@m
atoms of various elements present in.3 molecule of o,Sl,batc‘n el a

Representation of Bonds:

Rt

In a structural formula the bonds et vezn l:ondod atoms are skiown as fOIIows
e Single bond is represented by/'a singie finz =

e Double bond bxvicslines =5
. Tl'lr‘lel)l-’_)']jl.‘/tl rhdings' (= )

Organic ceirinounds ay nave same molecular formulae but different structural formulae.
Example:
Structural formulae of butane (C4H;) are:
H H H
| | |
T H-C-C-C-H
H-=C-C=C~C—H H C H
| | | | /|\
H'H
HHHH H
n-butane isobutane

(ili)Condensed Formula:

“The formula that indicates the group of atoms joined together to each carbon atom in a
straight chain or a branched chain is called the condensed formula ™.

Examples:
H, C—CHZ-CHz—CH3

n-Butane

iv. Electronic or Dot and Cross Formula:

Hjc—(,:H
CH,

—CH,

isohutane

“The formula which shows the sharing of electrons between various atoms in one molecule
of the organic compound is called dot and cross formula or electronic formula ™.

Examples: HoH H HHH W
H H H HH H H
Propane n-butane

Molecular formula
represents actual number
of atoms of a molecule.

7

\ Iof ilzar jic)

; kY

Siru u-rc.! ﬁmmla . w :
seirdses th exadt
L arjaiig:mert of atom

of a molecule.

.-'/ F.wumulfa“ > ’

Condensed forimula
represziil; group G£zioms-
jomci tdgethorid ealth|

a arb'm amm

"‘\.

| d-prri'nhun'ds n

Electronic formula
represents sharing of
electrons between atoms
to form a molecule.

Figure: Summary of the Formulas of Organic Compounds
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Q.2  Write the names, molecular, condensed and structural formulae of the first ten
hydrocarbons. (Knowledge + Understanding Base) .

Ans: FIRST TEN HYDROCARBONS '

Following are the names, molecular, condensed and structszal formu as vf th f|r>t te1
hydrocarbons: .

AR
Formula 0 ﬁ la i
LA Fe
Methane ,.-Ls Y N ,:_ i
v v oW H
| ; _I'_ _____ e H H
Ethanz L (z"-i1' II LS HE H——(:)—(::—H
y L 1 i 1 Rk H H
) 5 |—-|__— H H H
Piopdne CsHs HaCCH,CH3 H—C‘—(:Z*(::*H
H H H
H H H
Butane CaHio H3C (CH2),CHs H-¢-¢-C-¢—H
H HH H
H HHHH
Pentane CsH12 HaC(CHz),CHs Hr¢fc:--<::—c:-c:—H
H HHHH
HHHHHH
Hexane CeH 14 HsC(CHz),CHs H-C-¢-¢-C-d-¢—H
H HHHH H
H HHHHH H
Heptane CrHie HsC(CHz),CHa H-&—¢-C-¢—C~C—C—H
H H H H H H
HHHHHHH H
Octane CgH1s H3C(CH2),CHz Hfé—c:—c:—(:: (# C:,(::,(::,H
HHHMHMHHHH
H H HH HHHH
Nonane CoH20 H3C(CHgz),CHs H—(::—<::'f<::*¢fc:—(::—-c::—¢—c::—H
H HHHHHHHH
H HHHHHHHHH
Decane CioH22 H3C(CHz),CHs H~(;1~(::—C::—(::—(%--(%—C:—(::*<::*(::—H
H HHHMHMHMHMHHH

y Y |
TS 'r)'_ N
1 %
1 |

Q.1  What are the organic compounds? (Knowledge Base) (GszﬂT,SGL) 90“
Ans: ORGANIC QQMPQHN-)ﬁt’- = = A
Definition: —_ . WYV ARIERYERE -

“Organic compounds are hydrce ~5rhoh (rumpo mi ow‘\bon aina nydrogen) and their
derivatives, in which covalently Lor 0°d o,aracn LS an, desential constituent

Examples: ~ N o
° _PIFILQ ’( |(‘H|1"C-L:I)'.
o I\/-'uihﬁr e (\,H4)
e Alcohol (C;Hs0H)
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q5

Ans:

Q.6

Ans:

Q7

Ans:

Q.8

Ans:

Number of Organic Compounds:

Today, there are about ten millions of organic compounds and thousands of new organic
compounds are being prepared every year. )

What is organic chemistry? (Knowledge Base) _ ) (LR 2013, DGK2016 30
ORGANIC CHEMISTRY NARIA® -

Definition: o\ -
“The branch of chemistry whict: '_de_a‘_s .vx'itr' ihe, 'stiidy—0r hydrocarbons and their
derivatives is known as orgaiiic cnern'stiy,”.
In this brénki we %‘.uu'y pétroleum, petrochemicals, pharmaceuticals etc.
Which are inorganic compounds yet they contain carbon? (Knowledge Base)
INORGANI MPOUND NTAININ ARBON
Following are inorganic compounds yet they contain carbon:
e The oxides of carbon like carbon monoxide and carbon dioxide. (CO,CO,)
e Carbonates (CaCOs,)
e Bicarbonates (NaHCO3)
e Carbides. (CaC,)

They are not treated as organic compounds because their properties are quite different

from those of organic compounds.

Define molecular formula? (Knowledge + Understanding Base) (LHR 2013, FSD 2017, SGD

2016 G-I, DGK 2016 G-)

Answer given on Page # 111

What is electronic or dot and cross formula? (Knowledge + Understanding Base)
(SWL 2017)

Answer given on Page # 112

Define structural formula. Draw the structural formulae of n-butane and isobutane.

(Knowledge + Understanding Base)
(MTN 2017, SWL 2016 G-I |)

Answer given on Page # 112 ) o
Define condensed formula. (Knowledge + Understandmg ﬁwse) (F S 016(1 |I MTI\ 2( 1bG l‘ -

Answer given on Page # 112
What are characteristics of nanhmdene’? Giveits| udes. (Kﬂcmledm E-‘a"o\
=0 AW LA | (Itaresting Inuurmatlon Book Pg. # 53)
CHARACTEEFE _&T LQ&Q_,—_\ILEJ—I AL ENE
Naphthalene is an orgsiiic r_jlmpounu It \dseomposes at room temperature giving out very
strong smetd. [T p | \
Uses: NRYA
It is used in moth balls to keep insects away from clothes.
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ORGANIC COMPOUNDS
MULTIPLE CHOICE QUESTIONS

1. The branch of chemistry which deals with hydrocarbons aiid their derivatives s callec:
(K.B) ' ' \
(A) Inorganic Chemistry -~ (B)-~nelyiicai Chenuisiny
(C) Organic Chemistry - D} Biochemistry—
2. The chemical formula of-actpnelis) (K.5) '
(A) CsHiz ] NN INJOY T (B) CsHg
(C) CoHg. ! (D) Cg Hig
3. Organic compounds have: (K.B)
(A) lonic bond (B) Covalent bond
(C) Electrovalent bond (D) Coordinate covalent bond
4. How many types of formula of organic compound? (K.B)
(A) 4 (B)5
©)3 (D) 2
5. Formula which represents the actual number of atoms in one molecule of organic
compound is: (U.B)
(A) Structural formula (B) Condensed formula
(C) Dot and cross formula (D) Molecular formula
6. Condensed formula of propane is: (U.B)
(A) HCCHs (B) H3C (CH,) 2CHs
(C) H3CCH2CHs (D) CH,
7. It represents group of atoms joined together to each carbon atom: (U.B)
(A) Molecular formula (B) Structural formula
(C) Condensed formula (D) Electronic formula _,
8. The molecular formula of pentane is: (K.B)
(A) CH, L ®CH 7
(©) CeHaz DARTaaCTHN TN
9. Naphthalene is an. (K.B) A _ i
(A) Organic compz i .I.-: 4 WA (B) Inorganic compound
(€) COVf'_i!‘I.‘P-}kor’.ﬂb-:)t..lrjd = (D) lonic compound
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11.11 CLASSIFICATION OF ORGANIC COMPOUNDS

Q.1

Ans:

LONG QUESTIONS

Write a detailed note on classification of organic compounds.

(Knowledge +Understanding Base) \ : N ) (ExiQuad)
OR '

How organic compounds are classifizd2.Explainiaithn tria b eI Dot e‘ 'f"nples

Classification of Organic Comjouind:: \ -

All known organic compounu, havé hear: brolad; y ulVlded into two categories depending

upon their carbon siel:#en » ihess are:

(i) Open Zigi ey acycliccompounds

(i) Closed enain“or cyclic compounds

(i) Open Chain or Acyclic or Aliphatic Compounds: (SWL 2017)
“Open chain compounds are those in which the end carbon atoms are not joined with
each other in this way they form a long chain of carbon atoms ”.
Open chain compounds are also called aliphatic compounds.
Types of Open Chain Compounds:
There are two types of open chain compounds.
a. Straight chain compounds
b. Branched chain compounds
a. Straight Chain Compounds:
“Straight chain compounds are those in which carbon atoms link with each other
through a single, double or triple bond forming a straight chain”.

Examples:

H,C—CH, —CH, —CH,
Straight chain (n — Butane)

b. Branched Chain Compounds:
“Branched chain compounds are those in which there is a branch along straight chain .

Examples:

HyC——CH—CHj

CHj
Branched chain (|sobutane) |
(ii) Closed Chain or Cyclic Compounds: (GQV‘, 2014120157 H‘-'< 2014)
“Closed chain or cyclic comporncs” are those-ii which' the Caiors atoms-at tie end of

chain are not free. They are linkes, 1o fo*m & rmg | ™

Types of Closed Chain Compounds: \

They are further divided isiio|tjvo "lcSuE“

a. Homocyclicar Larbbeyi H, S gounds.

b. Hete*u; elid sdmpounas.

a. Homogyciie or Carbocyclic Compounds: (LHR 2014, GRW 2013, 15)
“Homocyclic or carbocyclic compounds contain rings which are made up of only one
kind of atoms, i.e., carbon atoms are called homocyclic compounds ”.
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These are further divided into two classes:
e Aromatic compounds
e Alicyclic compounds

Aromatic Compounds

These organic compounds contain at least one benzene ring-in the|r mn'"cue 1'hry are™,

also called benzenoid compounds.

Benzene Ring: ' -

A benzene ring is made up of zi¥ (arb)n oo il h Hree ahel

They are called aromatic becaus= Lf arpme, (,r <rnﬁll they hiave.

Examples:
INIPU
\ =
Benzene Naphthalene

Alicyclic or Non-benzenoid Compounds:

s

]
L

ating double bonds.

“Carbocyclic compounds which do not have benzene ring in their molecules are called

alicyclic or non- benzenoid compounds ”.

Examples: . AUl
o, on | |
Nen” CHp—CH,

Cyclo-hexane
b. Heterocyclic Compounds:

(Cyclobutane)

“Cyclic compounds that contain one or more atoms other than that of carbon atoms in

their rings are called heterocyclic compounds ”.

Examples:
[ 7\
N S
Pyridine Thiophene

| Organic Compounds I
= =z

Open chain
compounds

Straight chain
compounds

T 1 i - ey

. L llomm T
et
~—a 1T & ompmnd

LY
| | A

TR /./'. ——1==

s A -
e o [ | = vi
. IR RS A Alicyclic Aromatic
L m'-] | | ' compounds compounds
i Y 1

f aleroy v/L'I ic

compounds

LY’ B L .

L
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

11.11

CLASSIFICATION OF ORGANIC COMPOUNDS
SHORT QUESTIONS

What are aromatic compounds? (Knowledge Base) ' L ITN 2015 G117
Answer given on Page # 117 ' ' \ \
What is Benzene Ring? (Knowledge Base)

Benzene RING

“A benzene ring is made up of sik carb b o.tC'Tl it three- V..Lernatlng double bonds.

Examples: .
NS :
i 3 ) '] ,' | \\ -
[ %) |
=
Benzene Naphthalene
Define open chain or acyclic compounds. (Knowledge Base) (SWL 2017)

Answer given on Page # 116
What are alicyclic or non benzenoid compounds? (Knowledge Base)
Answer given on Page # 117
Define heterocyclic compounds. Give two examples. (Knowledge Base)
(DGK 2017, FSD 2016 G-1 BWP 2016 G-I)
HETEROCYCLIC COMPOUNDS
Definition:
“The cyclic compounds that contain one or more atoms other than that of carbon atoms
in their rings are called heterocyclic compounds .

Examples:
[ 7\
N

S
Pyridine Thiophene

Write names of any two closed chain or cyclic chain hydrocarbons. (Knowledge Base)

(SWL 2014, GRW 2014)
CYCLIC HYDROCARBONS

Following are the names of two closed chain or cyclic chain hydroc AI0NS:

(i) Benzene ;

(i1) Naphthalene

Write down two properties of na,htwalnnu {Kno Meuae B\.e) A~ (BWI5 2016 G-1)

PROPERT E‘_QE N_\_Pﬂ"&*ﬁlzl_ff £

Following are the two progeariizs of ngpl' t.1ga_ger+e.

(i) It is used as; .ab QI7 tu.\,lreme , '

(i) Itis us=1 Ir\ rnoftiLalls to keep insects away from clothes.

-
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Q.1

Ans:

11.11

11.1.2 DIVERSITY AND MAGNITUDE OF ORGANIC COMPOUNDS

CLASSIFICATION OF ORGANIC COMPOUNDS
MULTIPLE CHOICE QUESTIONS

A benzene ring is made of carbon atoms: (K.B)
(A) 4 (B) 2
(C)6 (D)3
1 iy
—C|:—C|:—C|:—C|Z— is a: (K.B) ' _
(A) Straight Chain \\ V) By Closed Chain

(C) Branched@r:ain {1 : (D) Cyclic Chain
Aromatie| ¢4 )Jﬂpou 1ds are also called: (K.B)

(A) Benzenoiu (B) Carbonoids
(C) Acyclic (D) Heterocyclic
Homocyclic compounds are of types: (K.B)

(A) 4 (B) 3

(C)2 (D)1

LONG QUESTION
Explain the diversity and magnitude of organic compounds.
(Knowledge + Understanding Base) (Ex-Q.8)
OR
Why organic compounds are numerous? (Ex-Q.8)
DIVERSITY AND MAGNITUDE OF ORGANIC COMPOUNDS

There are a total of 118 elements known today. The number of organic compounds
(carbon compounds) is more than ten million. This number is far more than the number
of compounds of all the remaining elements taken together.
Reason for Large Number of Organic Compounds:
Following are the reasons for large number of organic compounds:

e Catenation

e Isomerism

e Strength of covalent bonds of carbon

e Multiple bonding

(i) Catenation: (PWP 2017, DEK-2317 | |
“The ability of carbon atoms to link with other carbon atems to fnrm '“ﬁg cn. 1|rs aml". '
large rings is called catenation.” | = | y
Explanation:

Main reason for the existence Jf ] I(,rm frber "0f orq i C)mpo'ms is that carbon
atoms can link with one another Jy ineans Hf, cdvalent boaridsigTorm long chains or rings
of carbon atoms. The chains san e'straig hto’ b anched. The ability of carbon atoms to
link with other carbp? 1| e to Jjori-long chains and large rings is called catenation.
Conditians: L M (DGK 2017)
Two basit ca JitissTor an element to exhibit catenation are,
(a) Valeriicy:

Element should have valency two or greater than two.
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(b) Bonds:

Bonds made by an element with its own atoms should be stronger than the bonds-

made by the element with other atoms especially oxygen.
Example:

HsC—CH,—CH,—CH;
i-butane
Carbon Shows Catenation Wltereas Siiicen coss nat:
Both silicon and carbon have similar =IeP ronis Corifiglraions but carbon shows catenation
whereas silicon does not. ' \
Reasons ' :
o L3z .un /iy i the reason that C—C bonds are much stronger (355 kJ mol™)
ther Si-Si200 kJ mol™) bonds.
e Orithe other hand, Si—O bonds are much stronger (452 kJ mol™) than C—O bonds
(351kJ mol™) Hence, silicon occurs in the form of silica and silicates in nature.

(i) Isomerism:
“The compounds having the same molecular formula but different arrangement of atoms
in their molecules or different structural formulae are called isomers and this
phenomenon is called isomerism ”.
Examples:
Molecular formula CsH;, can be used to draw the structures of isomers of pentane,
represented by three different structures. Thus, CsH, has three isomers.

CH;—CH,—CH,—CH,—CHg CH;—CH,—CH-—CHjs CH,
n-pentane | |
CHs CH, —C —CH,
(Iso-pentane) |

CH,
(Neo- pentane)

Note:

Number of isomers increases with the increase in number of carbon atoms in
the given molecular formula.

(iii)Strength of Covalent Bonds of Carbon:

Due to its very small size, carbon can form very strong covalent bonds with other carbon
atoms, hydrogen, oxygen, nitrogen and halogens. This enables it to form a large number of
compounds.

(iv)Multiple Bonding:

In order to satisfy its tetravalency, carbon can make multiple bonds (i.e., doubln arid |

triple bonds). This further adds to the possible number of structures,
Example: v, '
e Two carbon atoms in ethane are linked by'a )lrgla cavaliint b’Hd bv 1 dr uL.e
covalent bond in ethyleneand A triple covaient p in acatylene) )

" -. e
NIC COMPOUNDS

Q.1  Why does siliain Ou Ui l"' th2 forin of silica and silicates? (Knowledge Base)(GRW 2015)
Ans: _fl A RRENCE OF SILICON
Silicon o=curs in form of silica and silicates because Si — Si bonds are much weaker
(200kJ/mol) whereas Si—O bonds are much stronger (452kJ/mol) that is why silicon
prefers to make compound with oxygen.
CHEMISTRY-10 120
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Q.2  Define isomerism. Give an example. (Knowledge Base) (GRW 2014, SWL 2017, FSD 2017)

Ans: ISOMERISM
“The compounds having the same molecular formula but different arrangement of atoms- ™
in their molecules or different structural formulae are called 'isomers- and-this, ~/ |
phenomenon is called isomerism”.

Examples:
CH; — CH,—CH,>—CH>—CHy; | CH>—Ckir— H-“CHj
n-pentane - '

ks
(Iso-pentane)

»

m:f\g iY AND MAGNITUDE OF ORGANIC COMPOUND
MULTIPLE CHOICE QUESTIONS

1. How many carbon atoms are present in heptane? (K.B)
(A)5 (B) 6
©)8 (D) 7
2. C-C bond is stronger than: (K.B)
(A) Si-Si (B) C-O
(C) Both (A) and (B) (D) None of these
3. Number of isomers increases with increase in number of atoms of: (K.B)
(A) Hydrogen (B) Nitrogen
(C) Carbon (D) Oxygen
4. Energy of C-C bonds is: (K.B)
(A) 355 kJ/mol (B) 351 kJ/mol
(C) 452 kJ/mol (D) 200 kJ/mol
5. Energy of Si-Si bonds is: (K.B)
(A) 452 kJ/mol (B) 355 kJ/mol
(C) 200 kd/mol (D) 351 kJ/mol
6. Energy of C-O bonds is: (K.B)
(A) 452 kJ/mol (B) 355 kJ/mol ,
(C) 200 kJ/mol (D) 351 kJ/mol - S |

ONTE |

Q.1  What are the general charactéristics\(f organiv compeurids? {Kaewiedge Base)(Ex-Q.13)
(GRIN; 2415, BV/P'2016\Ci-1 \MTN 2016 G-11, 17, DGK 2016 G-11)
Ans: GENERAL CHARACZTERISTICS OF 2RGANIC COMPOUNDS

—— e = e e

Organic compatingiz hidve thel tottomingyeneral charcteristics:
IR W \ -

(i) Origi:™

Naturally occurring organic compounds are obtained from plants and animals. On the

other hand, inorganic compounds are obtained from minerals and rocks.
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Q.1

Ans:

(if) Composition:

Carbon is an essential constituent of all organic compounds. They are made up of few
elements such as carbon, hydrogen, nitrogen, oxygen, halogen, sulphur, etc. On the other-hend,
inorganic compounds are made up of almost all the elements of thie Periodl_c et Known spiar.
(iii)Covalent Linkage: ' ' -

Organic compounds contain covalent bonds thar-maybe/pclar orron-pel=i’, “while the
inorganic compounds mostly coriir! icric honcs.
(iv)Solubility: '

Organic compounds®.fiaving non-psiar Ilnkages are generally soluble in organic
solvents _Ilk,@] aichlint) eiker, benzene, carbon disulphide etc. On the other hand, the
inorganic.cormpounds with ionic bonds are soluble in polar solvents like water.

(v) Electrical Conductivity:

Due to the presence of covalent bonds, organic compounds are poor conductor of
electricity, whereas inorganic compounds being ionic in nature, are good conductors of
electricity in molten state are in aqueous solution.

(vi)Melting and Boiling Points:

Generally organic compounds have low melting and boiling points and are volatile in
nature. Inorganic compounds, on the other hand, have comparatively high melting and

boiling points.
(vii) Stability:

Since organic compounds have low melting and boiling points, they are less stable than
inorganic compounds.

(viii) Combustibility:

Organic compounds with high percentage of carbon are generally combustible. On the
other hand, inorganic compounds are mostly non-combustible.

(ix)lsomerism:

A main characteristic of organic compounds which differentiates them from inorganic
substances is their tendency to exhibit the phenomenon of isomerism. Isomerism is rare
in inorganic substances.

(x) Rate of reaction:

Due to the presence of covalent linkages, the reactiorsnf orgqmc cormpolihds aie molkcyla; '
in nature. They are often slow and requwe specn‘. "()ntjl.lo_% ~uch &S i‘c’mr srare,
pressure or catalyst. ' f ' =

What is.@,r'.gjr\ 61"ur'gdn ic compou nds? (Knowledge Base)
- RIGIN OF ORGANI MPOUND
Organic compounds are obtained from plants and animals. On the other hand, inorganic
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Q.2

Ans:

11.1.3 GENERAL CHARACYHRIGT{tS DRIORGANICC

Ans:

compounds are obtained from minerals and rocks.

What do you know about solubility of organic compounds? (Knowledge Base)
SOLUBILITY OF ORGANIC COMPOUNDS

Organic compounds having non-polar linkages are general'y eolubie in-ongdnic lsofvents

like alcohol, ether, benzene, carbon disulphide eic. |On-4he 'other—hand, 'ths inorganic

compounds with ionic bonds are-giutile in nolaisalverits ke, wiater:..

MULTIREE CHOJCELQUESTIONS

Organic comiarahgs have s(H.R) -

(A) Lovrt pflcarbar (B) High% of carbon
(C) Both'A'and B (D) None of these
Organic compounds are obtained from: (K.B)

(A) Plants and animals (B) Minerals

(C) Air (D) Sun

Organic compounds are soluble in: (K.B)

(A) Organic solvent (B) Polar solvent

(C) Inorganic solvent (D) Both A and B
The ability of carbon atoms to form chain is called: (K.B) (LHR 2014)
(A) Isomerism (B) Catenation

(C) Resonance (D) Condensation
Rates of reactions of organic compounds are usually: (K.B)
(A) Slow (B) Fast

(C) Moderate (D) Very fast

11.1 TEST YOURSELF

Why and how carbon completes its octet? (Knowledge Base)
COMPLETION OF OCTET
Reason:
Carbon completes its octet in order to become stable.
Method:
Carbon atom satisfies its tetravalancy by making single bond and also multiple bonds

(double or triple bond). These multiple bonds are formed itself between carbon atorm @ |

sometimes by simple sharing (covalent bond) with hydrogen 2toms. '

Examples: ' i
et AR NN

CH, . ’-*./i?l:han >

H2C - CH7 |. M . A =thelne-

HC=CH!' "L Ethyne
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Ans:

Ans:

Ans:

Ans:

Q.1

Ans:

(A)

Point out the properties of carbon which are responsible for formation of long
chains of carbon atom compounds? (Understanding Base)
REASONS FOR CATENATION
The properties of carbon which are the responsible for long_chain uf rarhon-<phinps an'S'
are as follows: \
e Carbon has the valency more than two.

e Bonds formed between ¢aron| cassorn{(C—C)\atoms. i strenger-£355kImol ) than
the bond formed betweeri carhon and othek erementse. g. C — O (351kJmol ™)

Why the melting and bc "||1) p)lrt cf otgaiiic compounds are low? (Understanding
Base) NI
| I' ' MELTIN AND BOILING POINT
The meltiiag and boiling points of organic compounds are generally low because:

e These are non-polar

e Intermolecular forces between the organic molecules are weak.

Why the organic compounds are poor conductors of electricity? (Understanding Base)
(GRW 2015)

CONDUCTIVITY OF ORGANIC COMPOUNDS
The organic compounds are poor conductors of electricity because:
e They consist of molecules having covalent bonds between atoms rather than ions.
e They do not have free electrons for electric conduction.
e The covalent bonds is between non-metals which itself are poor conductor of heat
and electricity.
What are the reasons for the formation of millions of organic compounds?
(Knowledge Base)

MILLIONS OF ORGANI MPOUND
The reasons for formation of millions of organic compounds are:
e Catenation
e [somerism
Strength of covalent bond between carbon atoms
Multiple bonding

11.2 SOURCES OF ORGANIC COMPO 'NDS

—

Describe important sources of cijjanic ccrf pou nas. (I o\v\f! xdge tsase)
SOURGES\OiZIORZANIC GO, ViPOUNDS

Organic compounds asnatu elly pre pare(-sy animals and plants.

Animals; INIRN A

Animals, -3',/'11]1 bsizel twwo main groups of organic compounds.

(i) Protewis:e.g meat, mutton, chicken, eggs etc.

(if) Fats/Qils. Fats are present in milk, butter, cheese etc.
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(B)

Q.2

Ans:

Plants:
Plants synthesize four main groups of organic compounds. More over dead plants burried

under Earth’s crust are converted through biochemical processes to coal, petroleum an<-
natural gas. These materials are the main sources of organic conj p@unds Mdercan got:

thousands of organic compounds by the destructiva disti! Ianon ad C_’Jd| and ﬂac |or1a
distillation of petroleum. -

@ourceso Or;anl ("‘mpqu‘f*s)t SN

j_._r'l-.-.i N

l?rlélei.ns} lm

coal
l l " ¥ ) * ‘,} petroleum
eggs milk Carbohydr@ Proteins Vltamlns} QOils gas
mutton butter l l i l
chicken cheese wheat pulses  apple palmoil
beef maize beans  orange olive oil
fish potatoes banana soyabean
barley peanut oil
rice sunflower oil

Figure: Sources of Organic Compounds

How coal is formed? What are different types of coal?
(Knowledge Base+Understanding Base)
OR
Write down composition and uses of different types of coal.
(Knowledge Base+Understanding Base)
FORMATI

(Ex-Q.1) (LHR 2014)

(Ex-Q.2)
N OF AL
Definition:
“Coal is blackish, complex mixture of compounds of carbon, hydrogen and oxygen. It
also consists of small amounts of nitrogen and sulphur compounds .

Formation of Coal:

Coal was formed by the decomposition of dead plants burried ur der the '_dihS Ul tx‘

millions of years ago. V=
Carbonization: _ LA )
“The conversion of wood into coa!. 15 Ca fed caraniz. 1ti'5‘ﬁn |-
It is a very slow bio-chemical ch:nss, |t take~ ')|0.C.'° in tie absence of air under high
pressure and hlgh temperéiure) over & .or g nériga of time (about 500 millions of years).

At

Dead planfEs -J Buthied Ghder Earth's crust ____fherceotar >Coal
ghtemp.& press.
about 500|1| I|)| S
years ago
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Q.3

Ans:

Types of Coal: (Ex-Q.2)
Wood contains about 40% carbon, so depending upon the extent of carbonlzatlon
process, four types of coal are found.
Basis of Difference in Types of Coal: _ _
These types differ with respect to carbon content, volitile mxéiarand ! mbisture. |\ |

Formation conditipns| & | LY
i ) Lherpicdl'chaiges |

y !

Plesaure! | -

{tempprdturg § 4 - “Volatile

Swamp || tirel) i T H O matter
- Pes

I. :
Lignite
Bituminous
Anthracite
v
Different Types of Coal: (DGK 2016 G-1)

Composition and uses of different types of coal are as follows:

Type of Coal | Carbon Content ‘ Uses

Peat 60%0 It is inferior quality coal used in kiln.

Lignite 70% It is soft coal used in thermal power stations.

Bituminous 80%o It is common variety of coal used as household coal.

Anthracite 90% _It is superior quality hard coal that is used in
industry.
Which products can be obtained by the destructive distillation of coal?

(Knowledge Base+Understanding Base) (Ex-Q.3&4)
OR

What is destructive distillation of coal? (Knowledge Base+Understanding Base)(Ex-Q. 2)
OR

Name the different types of products obtained by the dESIrUCtIV“ dlstllla ar oT a)a!

(Knowledge Base+Understanding Base) — w,

L -'
== e

ESTRLJQTIVEI;‘QTILLAT"""L-)F (@J WRYRL
“The strong heating of coal in 1Hn;absr=| iCe, r\1‘ an |s call «d @trucuvﬁ dnstlllatlon 7
Composition of Coal: | 1
Coal contains elements like;
e Carbon_, J.lu |
Hyrgdent [, -
Oxvgen
Nitrogen
Sulphur

-‘E>Q""
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So, destructive distillation of coal provides large number of organic compounds along

with a few inorganic compounds.

Products of Destructive Distillation of Coal:

(i) Coal Gas: )

“Coal gas is mixture of hydrogen, methane and cari:on masoxiae_produces heat 'wher,

burnt in air”. -~

e Itis mainly used as a fue ir.ind. 15try.

e It is also used ia |»rov|d° a1 iert” or reducing atmosphere in various
metalli; .'1 (‘c| \)uLCtS'S':“.

“Ammomv.il uquor isa solution of ammonia gas in water .
Uses:

e |t is used to prepare nitrogenous fertilizers. For example, when it is treated with

sulphuric acid, it produces ammonium sulphate, fertilizer.

(iii) Coal Tar:
“Coal tar is a thick black liquid. It is a mixture of more than 200 different organic
compounds, mostly aromatic ”. They are separated by fractional distillation of Coal Tar.
Some of the important aromatic compounds are benzene, phenol, toluene, aniline, etc.

Uses:
These compounds are used to synthesize:

e Drugs

e Dyes

e Explosives

e Paints

e Varnishes

e Plastic

e Synthetic fibre

e Pesticides

tch:

“The black residue of the coal tar is called pitch .
Use: .

e Itis used for surfacing of roads and roofs. — ) AR ERARRR
(iv) Coke: ARTEE (B A 2017)'

“When coal is subjected to de;tru ,tue daau-!-lanon |1 Io siail' Ilts 'V:‘.l-..'[lle components
and leaves behind a solid residus ca!led coke ¢ o<e |~ 98% garoon”

USES ._ |1 L\ |

e Itis mainlyus el'd cqs'a‘-r ar:aw«fir.g age'ht in the extraction of metals especially iron.
o Thilalshubed as tael.”
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11.2 SOURCES OF ORGANIC COMPOUNDS

11.2.1 COAL

e ]
SHORT QUESTIONS
Q.1  Write down names of different types of coal. (Kndwledae Zesg) - L (RVY/P'2017:
Ans: TYPESDFE COAI
Following are the names of different types ¢f cdai:
e Peat 60% C
e Lignite £0%0. 4

o BitGfiigus | 30%C
o Antiacite 90% C
Q.2  Write carbon content and use of peat and lignite. (Knowledge Base)

Ans: PEAT AND LIGNITE
Following are the carbon content and uses of peat and lignite:

Type of Coal | Carbon Contents | Uses

Peat 60% It is inferior quality coal used in Kiln.
Lignite 70% It is soft coal used in thermal power stations.
Q.3 Write any four sources of organic compounds. (Knowledge Base)
Ans: SOURCES OF ORGANIC COMPOUNDS
Following are the four sources of organic compounds:

e Plants

e Animals

e Petroleum

e Natural gas
Q.4  Define pitch give its uses. (Knowledge Base)
Ans:  Answer given on Page # 127

Q.5 How scientists are trying to mine coal in the future? (Application Base)
(Interesting Information Pg. # 69) (BWP 2016 G-II)
Ans: MINING OF COAL IN FUTURE
Scientists are working one ways to convert coal into gas underground so that it will nat-,

have to be mined. This will allow us to use small seams of caai’ or seams that aie, ) | [

dangerous to mine because of weaknesses in the surrounding fjocks

?.m‘ﬁ

1. Amount of carbon content in ! igmte IS KR r_) \\
(A) 70% 1B 9n%), \
(C) 80% . AR (G
2. Vitamins arefoud i (&) -
(A) Apqie, | TANIA } (B) Pulses
(C) Citrus. friits (D) Both Aand C
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3. Name the gas which is not found in coal gas: (K.B)
(A) Hydrogen (B) Nitrogen
(C) Methane (D) Carbon monoxide
4, Coal is of types: (K.B) - '
(A)1 (B)3
(€2 i (DM
5. Dead plants produce all of theza-nrodliicis-2x¢ept. (K.2)
(A) Coal OO0 B) Cas)
(C) Petroleum , (D) Carbohydrate
6. Which one-igTsafhes rwuung agent? (K.B)
(A) Aol nJ dl iiger (B) Coal gas
(C) Coal s (D) Coke
7. Which one provides inert atmosphere in metallurgical process? (K.B)
(A) Ammonical ligour (B) Coke
(C) Coal gas (D) Coal tar
8. Which one is soft coal? (K.B)
(A) Peat (B) Bituminous
(C) Lignite (D) Anthracite
9. Which type of coal is used as household coal: (K.B)
(A) Lignite (B) Peat
(C) Anthracite (D) Bituminous
10.  Wood contains carbon about: (K.B) (GRW 2014)
(A) 10% (B) 20%
(C) 30% (D) 40%
11.  Which one of the following is not a fossil fuel? (K.B) (LHR 2015)
(A) Coal (B) Natural gas
(C) Bio gas (D) Petroleum
12.  The %age of carbon in anthracite is: (K.B) (DKG 2016 G-I1)
(A) 90% (B) 80%

(C) 70% (D) 60%

11.2 TEST YOURSELF

I Name the gases which are found in coal gas? (Knowledge Base)

Ans: ASES FOUND IN AL GA
The gases which are found in coal gas are hydrogen, methane and carkan monoxice,.~

ii. Is coal tar a compound? What is importance of coal tar?{cIndersta V*.. g Bc 5=)

Ans: COAL-TAR AS A COMPOUINL; --’ |
No, Coal-tar is not a compound. It is a mixture of more, than 20 dif| erbnt orqamu *com 1mnus
mostly aromatic. Some of the |r*“pmta| 't aremsatic conpuur.&are herizene. fifenol, toluene
aniline etc. \ \ -

Importance: ' L
These chemicals are_used [th sm*t esue drugs dyes explosives, paints, varnishes,
polishes, synthetic/ribir|zanf, pesticides.

iii. What is' )kc]?. F:Un what-purpose it is used? (Understanding Base) (BWP 2017)

Ans: AN RS COKE
Coke is 98% carbon. It is left behind residue of coal.
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Uses:
Coke is mainly used as reducing agent in the extraction of metals especially iron.
It is also used as fuel.

iv. Which is the best quality of coal? (Knowledge Base) , ' (S\Wi, STl
Ans: BEST QUALITY COAI.

Anthracite is considered as superior quality of coal ‘contaisiiig r~300/r carnbn'contznt.) s
used in industry. ) 1Y

V. What is destructive distillation? (Knowledga Base), | " (SWL 2016 G-I)

Ans: D_Ef; E=L ICT &'é LISTILLATION
Definition:
“The strony h‘Latm'g ot :oai in the absence of air is called destructive distillation”.
Importanrce:

Coal contains elements like carbon, hydrogen, oxygen nitrogen and sulphur. So destructive
distillation of coal provides large number of organic compounds along with a few inorganic
compounds.

11.2.2 PETROLEUM

11.2.3 NATURAL GAS

11.2.5 SYNTHESIS IN LABORATORY)|

LONG QUESTIONS

Q.1  Write a short note on petroleum and natural gas. (Knowledge Base+Understanding
Base)

Ans: PETROLEUM
Definition:
“Petroleum is a dark brownish or greenish black coloured viscous liquid. It is a complex
mixture of several solid, liquid or gaseous hydrocarbons in water mixed with salts and earth
particles”.
Fractional Distillation:

“Separation of fractions or components from a mixture depending upon their boiling
point ranges is called fractional distillation .

Petroleum is a main source of organic compounds. It consists ¢f-everal compourias,
mainly hydrocarbons. These compounds are separated by fr; J.CL onaI Uls i |a |0'1 ! '

Composition of a Fraction: - \
Each fraction of a petroleum is-rit!a single-com, pond, rathier eagh bi-it C‘dnsists of

different organic compounds. - | | BLRIEL \ ,
It is a mixture of lowgacleqt Iar MAss ydr arbons 7
mpositiant .\ ¥
The maiq’ ,J'J.; Yoirent about 85% is methane, along with other gases: ethane, propane and
butane.
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Q.2

Ans:

Uses: (BWP 2017)
Nautral gas is used:

e As fuel in homes as well as in industries.

e As fuel in automobiles as compressed natural gas (CNG).

e To make carbon black and fertilizers. /

Orlgln

—_—u__—_—_— .

earth crust

-~—— imperious rock

o~
gas
____~—— petroleum
water

-——— impervious rock

Figure: Occurrence and Drilling of Gas

What types of compounds are synthesized by plants? (Knowledge Base)
OR
Explain living plants as a source of organic compounds.
YNTHESIS OF MPOUNDS BY PLANT

Living plants synthesize macro-molecules, like carbohydrates, proteins, oils, vitamins etc.
(i) Carbohydrates:
The basic unit of all types of carbohydrates is glucose which is synthesized by plants
through photosynthesis. Glucose then further polymerizes to form sucrose, starch and
cellulose.
(it) Proteins:
Proteins are found in the pulses and beans.
Preparation:
Proteins are prepared by fixation of nitrogen by bacteria found on the roots of plants
(ii)Qils: Y
Oils are found in the seeds of plants such as: Ty = A

e Sunflower -~ e W VA A TR LR S

o Rapeseed 2\ AT O o NS

. Pa|m . ! 1 L1 '.. 1 J

e Coconut ~ [} N

o Grplrlgaugy |
(iv)Vitaimips:
Vitamins are found in apple and citrus fruits.
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Other Substances Drived From Plants:

Besides these major food items, plants also give us substances like:
e Gums
e Rubber
e Medicines, etc.

_tm"h\ﬂlh.‘_

Q.1 Whatizgp w;l)os.‘ii )i 0f natural gas? (Knowledge Base)

Ans: Answer given on Page # 130

Q.2 What is meant by fractional distillation? (Understanding Base)
Ans:  Answer given on Page # 130

MULTIPLE CHOICE QUESTIONS

1. Petroleum is a dark brownish liquid. (K.B)
(A) Viscous (B) Light
(C) Heavy (D) Transparent
2. Main component of natural gas is: (K.B) (LHR 2016)
(A) Methane (B) Propane
(C) Butane (D) Propyne
3. Natural gas is a mixture of molecular mass hydrocarbons. (K.B)(GRW 2016)
(A) Low (B) High
(C) Both Aand B (D) Very high
4. Which one is main source of organic compounds? (K.B)
(A) Petroleum (B) Natural gas
(C) Coal (D) Ammonical liquor
5. Living plants synthesize: (K.B)
(A) Macromolecules (B) Micromolecules _
(C) Plasmid (D) Inorganic cempouni
6. What percent of natural gas consists of methane {CH,)2.(i.8) W | (U HIR 2014}
(A) 82% (B)yS3% \/ / -
(C) 84% |\ T DY asle, T

mr—mr T —

Q.1 Give sou:fu lels arlor ganic compounds in our daily life. (Knowledge Base) (Ex-Q.6)
. (FSD 2016 G-I, BWP 2016 G-I1, SWL 2016 G-I1)

Ans: ES OF ORGANI MPOUND
Organic compounds are part of everything, from food we eat to the various items we use
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Q.1

AnNs:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

in daily life to fulfill our needs. Organic compounds are prepared naturally as well as
synthetically by chemists.

(i) Uses as Food:

The food we eat daily such as milk, eggs, meat, vegetahles cunmn coqomyd.cte '
proteins, fats, vitamins, etc. are all organic stuff.

(i) Uses as Clothing:

All types of clothing (we wear| W\ use as hed shebts etc.j-ans made gp-of natural fibres
(cotton, silk and wool, etc.) and >ynhe i tibred, (ny'cn. dacion and acrylic etc.) all these
are organic compounds,

(iii)Uses as Hause's:

Wood s, \’*"]-llLsﬂ ‘raturally synthe5|zed organic compound). It is used for making
houses ar/fuiniture of all kinds.

(iv)Uses as Fuel:

The fuels we use for automobiles and domestic purposes are coal, petroleum and natural
gas. These are called fossil fuels. All of these are organic compounds.

(V) Uses as Medicines:

A large number of organic compounds (naturally synthesized by plants) are used as
medicines by us. Most of the life saving medicines and drugs such as antibiotics (inhibit
or kill microorganisms which cause infectious diseases) are synthesized in laboratories.
(vi)Uses as Raw Material:

Organic compounds are used to prepare a variety of materials, such as rubber, paper, ink,
drugs, dyes, paints, varnishes, pesticides, etc.

USES OF ORGANIC COMPOUNDS
SHORT QUESTIONS

Describe use of organic compounds for clothing. (Knowledge Base)

RGANI MPOUNDS AS CLOTHIN
All types of clothing (we wear, we use as bed sheets etc.) are made up of natural fibres
(cotton, silk and wool, etc.) and synthetic fibres (nylon, dacron and acrylic etc.) all these
are organic compounds.
Describe two uses of organic compounds. (Knowledge Base) (GRW 2017)

USES OF ORGANIC COMPOUNDS

The two uses of organic compounds are as follows:
(i) Uses as Food: ) : \
The food we eat daily such as milk, eggs, meat; vegeﬁl}ies uuﬂtc-lr'l i bchvarares_
proteins, fats, vitamins, etc. are all organic stuff /
(i) Uses as Clothing: - |
All types of clothing (we wear, Fin\uge as Gad sneet eLc: \\a{ snade up of natural fibres
(cotton, silk and wool, etc.) and syr! t1eu( frbleS (nv':).. dacron and acrylic etc.) all these
are organic compouncis:, [
How orgariqoq PounalJ caul & ased as fuel? (Knowledge Base)
Answer'gil/g rJAbov= :
How orgeriiccompound can be used as medicines? (Knowledge Base)
Answer given above
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i.
Ans:

il.
Ans:

iil.
Ans:

iv.
Ans:

11.3 TEST YOURSELF

Define Petroleum. (Knowledge Base) (GRW 2015)
PETROLEUM - )
Definition:

“Petroleum is a dark brownish or greenish black colourgtviscous-iquid. 1t i¢, & complex, mixtre,
of several solid, liquid, or gaseous hydrocarbons mixed Vit watei, st and'\earih particles”.

Importance: K :
e Petroleum is a main seurce cfiorjanic zomgsunds.
e It consists of gei/erel comnoundsmainly hydrocarbons.
What ty01s (I1|' ceiminourds aie Synthesized by plants? (Knowledge Base)
" COMPOUNDS SYNTHESIZED BY PLANTS
Living plants synthesize macromolecules.
Examples:
Following are the important the compounds sysnthesized by plants:
e Carbohydrates
e Proteins
e OQils
e Vitamins
What is the basic unit of carbohydrates and how it is synthesized? (Knowledge Base)
BASIC UNIT OF CARBOHYDRATES
The basic unit of all types of carbohydrates is glucose.
Synthesis of Glucose:
Glucose is synthesized by plants through photosynthesis.

6CO,+6H,0 — gt C,H,,0,+60, +Energy

CNG stands for? (Knowledge Base)
CNG STANDS FOR
CNG stands for compressed natural gas, which is used as fuel in automobiles.
Our existence owe to organic compounds, comment. (Knowledge Base)
WIN F R EXISTENCE
Our existence owes to organic compounds because organic compounds are the part of
everything from food we eat to the various items we use in daily life to fulfill our needs.

11.3 USES OF ORGANIC COMPOUND§

MULTIPLE CHOICE QUESTION
Which one of the following is synthetic fibre? (K.3)| /'

(A) Cotton =0 (B) Dacipr” b
(C) Wool = 1) D} Sl \\
Which one of the following is not i¢ssil fusl? (KR}

(A) Dacron AN 11— (B) Petroleum

© Nature!.qr'r'. NN _' i (D) Coal

Which anglof the fottowing is natural fibre? (K.B)

(A) Nylor~ (B) Dacron

(C) Wool (D) Acrylic
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Q.1

Ans:

ALKANES AND ALKYL RADICALS

LONG QUESTIONS
Define the homologous series. Write down its properties. .
(Knowledge Erasetlinideretanadinig Bese)

(E=QTY LR 2015, FSD 2016\GHIL)

) OR 1Y .
Write down the chracteristics‘aof homaicoaussarizs. ' _ - (Ex-Q.7)
_O_‘Q__‘_Dzb_% SISERIES

“The group of similar cqrrround: in‘vhiclieach member differs from the adjacent
member by —(]3'--i;—- qrodpana névesame functional group is called homologous series ™.

.
Examples:
e Alkane series
e Alkene series
e Alkyne series

Most Important Homologous Series:

Alkanes from the most important homologous series of compounds. Alkanes are
saturated hydrocarbons or paraffins (para means little, affin means affinity). Their
general formula is CyH2n+2, where ‘n’ is number of carbon atoms. In case of alkanes ‘n’
ranges from 1 to 40. In this way, alkanes form the most important homologous series of
compounds.

Properties of Homologous Series:

Organic compounds are divided into groups of compounds having similar chemical
properties. Each group is known as a homologous series. Organic compounds of the same
homologous series have the following properties in common.

(i) General Formula:

All members of a series can be represented by a general formula.

Examples:
e General formula of Alkanes : ChHon+2
e General formula of Alkenes : CnHan
e General formula of Alkynes : CnHono

(i) Difference Between Successive Members:

Successive members of the series differ by one usit of --(‘Hg- and| 4 unity iiny tt e|
relative molecular mass. ;

(iii) Chemical Properties: \ \ A
They have similar chemical [’FLLEI'[ES (he“aJsc thny ciriain the same functional
group) LTERIER

There iz a ra ,J..-.?u \._nanb- i their physical properties; the melting and boiling points
increasegradually with the increase of molecular masses.

(V) Methods of Preparation:

They can be prepared by similar general methods.
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Q.2 What s alkyl radical? How alkyl radical can be formed?

(Knowledge Base+Understanding Base)

Ans: ALKYL RADICAL
Definition:
“The group of atoms formed by the removal of one of th-' h)drog
called alkyl radical . DIR Tl -

General Formula:

Their general formula.is, k241
. s

Formaflor“

e1 ctm o An dikme S

Alkyl radu 1 are derlvatlves of alkanes. They are formed by the removal of one of the

hydrogen atoms of an alkane and are represented by a letter 'R".
Nomenclature:

Their name is written by replacing 'ane' of alkane with "yl”.
Examples:

(i) Alkyl Radicals of Propane:

Following are two alkyl radicals of propane:

n-Propyl:
Propane has a straight chain structure. When terminal H is removed it is called n-propyl.
Iso-propyl:
When hydrogen from central carbon is removed it is called isopropyl, as explained
below:
Removal of terminal H CH3—CH,—CH,—  n-propyl!
CH3—CH,~CH, H
propane Removal of central H ——= CH3—(:';-CH3 isopropyl

(if) Alkyl Radicals of Butane:
Similarly, different structures of butyl radicals are explained:

Removal of terminal H —— CH3—CH2-—CH2—CH;._—- mbunet

CH3—CH2—CH2_’CH3 il H"' -' | \ 1!
butane Removal of central H ——| C i3 (‘“U- 2~ PH. swc-.. _-ivl \
- -' )
ey -
CH; — .—emcvai'o’ ten:na'H—r—- CH3 CH —CH,— isobutyl
CH3— CH_C.H:]"-_.'-| ", '-.|-<k WM ' CHs
" L "' | -_.' Y 5
isobifiajup, . Removal of central H —— CHa_JI;_Cﬂa
- ter-butyl
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Table: Names and Molecular Formulae of Alkanes and their Alkyl Radicals

Alkane ‘ Molecular Formula ‘ Alkyl radical ‘ Name
Methane CH,4 CH;— - Methvl
Ethane C,Hsg CiH.— .= EEI‘)_’I_ B
Propane Calag, | C?,;;—_- R _I-—t}:\‘l —
Butane C4H30___ \ { __54;[:—__' __'__Iéutyl
Pentanei_ A\ N ,_H__l__ \ _.F_( T CoHu - Pentyl
r!eycljn, N CeHua CeH1s — Hexyl
Heptare CoHus CoHis— Heptyl
Octane CsHis CsHi7 — Octyl
Nonane CoHzo CoH19 — Nonyl
Decane CioH22 CioH21 — Decyl

11.4 ALKANES AND ALKYL RADICALS

SHORT QUESTIONS
Q.1  Define homologous series. (Knowledge Base) (SGD 2016 G-I, IT, MTN 2016 G-II, SWL 2016 G-II)
Ans: RADICALS OF BUTANE
Definition:
“A group of similar compounds in which each member differs from the adjacent member
by —CH,— group and have same functional group is called homologous series .
Examples:
e Alkane series
e Alkene series
e Alkyne series
Q.2  Why hydrocarbons are regarded as parent organic compounds? (Knowledge Base)
Ans: PARENT ORGANIC COMPOUNDS
Hyrocarbons are regarded as parent organic compounds because all other compounds are

considered to be derived from them by substituting one or more hydrogen atoms of a. [

hydrocarbon by one or more reactive atom or group of atoms.

MULTIPLE CHOICE QUE;

1. The molecular formula of pentane is: (K.B) v
(A) CHy WU EICH VL
(C) CsHyo A D) L4HI_0 ! \'\.
2. Which of the following are deri /ed fr«)rn alirahes? (iKB)
(A) Alkyl radlcal "y '.j _ 1~ (B) Alkane radical
(C) Alkene-rac ! ' (D) Alkyne radical
3. How manyc &'bﬂr s'are present in octane? (K.B)
EE (B)6
€8 (D)7
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4. The chemical formula of butane is: (K.B)
(A) CsHiz (B) CsHs
(C) CzHs (D) C4 Hyo
5. General formula of alkyl radical is: (K.B) (GRW.2017)
(A) ChHane2 (B) ChHa
(C) CnH2n+1 (D) Cn"|8
6. Paraffins means: (K.B) ) _
(A) Little affinity (B)>-Very mgh-affinity
(C) High affinity 1D} Flone of these
7. The removal of terminal hvdrogen frora the =traight chain of propane is called:
(K.B)

(A) n-propyl (75 W5 18 A\ (B) Propane
© Isopm;y"] . (D) Propene
8. Alkanes'are*rydrocarbons: (K.B)

(A) Saturated (B) Unsatruated
(C) Cyclic (D) Very reactive
9. When one hydrogen atom is removed from alkane it gives: (K.B)
(A) Ethene (B) Alkynes
(C) Alkyl radical (D) Aromatic compound
10.  Each member of homologous series differs from the successive member by: (K.B)
(A) CH3;—group (B) — CH, — group
(C) — OH group (D) — CHO —group

11.5 FUNCTIONAL GROUPS

11.5.1 Functional Groups Containing Carbon, Hydrogen and Oxygen

11.5.2 Functional Groups Containing Carbon, Hydrogen and Nitrogen

11.5.3 Functional Groups Containing Carbon, Hydrogen and Halogen
11.5.4 Double and Triple Bond

Q.1 Define the functional group. Explain functional groups containing carbon, hydrogen

and oxygen with examples. (Knowledge+Understanding+Application Base)
(Ex-Q.5)(SGD 2016 G-11)

OR .
Write a detailed note on functional groups of alkenes and alkiyries. How | ey ale-_' {1 (
identified from other compounds? - A VL ECDs)
Ans: EUNCTIONAL GROUE\ ' ) "
Definition: '

“An atom or group of atoms or p|e»e| e nf dcunle ar frmxmund'which determines the
characteristic properties of a5 orpagic ¢ ( m pound sknown as functional group ™.

Alkyl Radical: T -

“The rem aiﬂfllg art| of hc organic molecule (other than functional group) mainly
determiniz5 tine' physical properties such as melting point, boiling point, density, etc and is
called alkyl part or alkyl radica/”.
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Examples:
e — OH group is the functional group of alcohols, which gives characteristics properties

of alcohols.
e — COOH group is the functional group of carboxylic acis.
EUNCTIONAL GROUPS CONTAINING CARBON| HYDRLESEN AHDIOXYGEN, |
The organic compounds contammq carbon, hydregen énd OXvgin as tun; tionai-group are
alcohols, ethers, aldehydes, ketdines, \carboxyliclavias anfestars.
(i) Alcoholic Group: L (BRWE 20 14 5GD 2014, SWL 2016, 17) (Ex-Q.10)
“The functional grous:= ()H is callel] Alzekiic group ™.
The functigagl grquoict nr Gholsis —OH.
Generai.f okl [nulc '
Their general formula is ROH, where R is any alkyl group.
Exmaples:
H;C—OH H;C—CH,—OH H;C—CH,—CH,-OH
Methyl Alcohol Ethyl Alcohol n-propyl Alcohol
(ii) Ether Linkage: (LHR 2015)
“The functional group C— O — C is called ether linkage”.
The functional group of ether is C— O - C.
General Formula:
Their general formula is R -O- R'. Where R and R' are alkyl groups. R and R' may be
same or different.

Examples:
H3C-0O—CHj H3C——CH,—O——CH,—CHj HC—0—C;H5
Dimethyl ether Diethyl ether Ethyl methyl ether
(iii) Aldehydic Group: (Ex-Q.11)
@)
[
The functional group - C - H is called aldehydic group”.
@)
O

Aldehydes family consists of functional group- C - |-| .

General Formula: - j
Their general formula is RCHO. \Nnefe R stanuo fon H.or Some|, alkyl qrf)w

Examples: =S RiRY \\\
0 B\ Lo

N AANIAR =L _C—

! “Shrimaldehyde Acetaldehyde
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(iv)Ketonic Group: (LHR 2015) (Ex-Q.11)
“The functional group C=0 is called ketonic group”.
The compound containing C=0 functional group are called ketones.

0 9 o \n
Dimethyl ketone () | | -E"h.yl méthyi detdine—"
¢ -

N =
They have :hlel'g(-.rini'rc..l forhtha K- C-R . Where R and R’ are alkyl groups. They may be

same or'Cijierent:

(v) Carboxyl Group: (MTN 2016 G-11)
“The functional group —COOH is called carboxyl group .

The compounds containing —COOH as functional group are called carboxylic acids.
General Formula:

Their general formula is R-COOMH. Where, R stands for H or some alkyl group.

Examples:
0 0
Il
H—C-OH H;C—C—OH
Formic acid Acetic acid
(vi)Ester Linkage: (LHR 2015)
(@]

. I
“The functional group - C-Q - is called ester linkage or ester functional group”.

i
Organic compounds consisting of - C- - functional group are called esters.
General Formula:

There general formula is RCOOR". LA L
Where R and R’ are alkyl groups. They may be sanve or gifferlevit,Stct| as:_) |

Exammes: ! b\ —~ .,K \\ ,,
9 SARIRY - L1 - |1 _I. (l? -
HBC__Q._'CT‘Q]'} \ A HyC——O—CyH
Nizthyl acetate Ethyl acetate
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FUNCTI

Amines:

NAL GROUP

NTAININ

ARBON, HYDR

EN AND NITR

EN

(Ex-Q.9)

“The organic compounds containing carbon, hydrogen and nltroge= 138 functiardi nroub
are called as amines” : \

Functional Group:

Their functional group is -NH ™ . ‘ .
General Formula:
Their general formula i F '\IH
Examples:, [T\ 1]
H;C—NH, H3C-NH H;C._ . CH;
Methylamine CH;3 1|\I
Dimethylamine CHj
Trimethylamine

Table 11.4 Functional Groups containing carbon, hydrogen and oxygen

Class Name gtzlclt;onal Class Formula Examples
! Alcohols ;
| A
| Primary | —CH,—OH
|
| | R HoC, |
' Secondary CH—OH CH-OH CH-OH |
[ R/ H3C
f ; R ClHa {
; Tertiary —C—OH R—C—OH 2C~C~OH |
' | R CHj
| .
| Ethers I —0— R-O-R HaC—O—CHs
| |
| .
| Aldehydes | ? 2 2
| —C-H R-C—H | HaCrSrH )
—— | T
| o — - ~ I-I 1 '.I L
! Ketones I f | KeB\RY
| —C— R-C-R | | { ¢ crchchd ..
e e o e = 1 & |1 v, ¢ 1 "__.-'I R —_
— T | —F = k1 [
A T P | \ T
| Carboxylic acids O LAY TRGL L %
; —c-oft 11 [\} ‘ricliops 4C—C—OH
| O —— - /| ____'- T, P T ™ =
T, 5 %
Estergn, [ J. \ ||"-~_JFLI J 1 0 !
] [ SN [% ) “~—c-or ‘ R-C-OR HaC—C~0C,Hs
I____;-,;_'.-._'-,___ 3 | z

L
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FUNCTIONAL GROUP CONTAINING CARBON, HYDROGEN AND HALOGENS
“The organic compounds having functional group containing carbon, hydrogen and
halogens are called alkyl halides”. -

Functional Group:

Their functional group is — X

General Formula: ]

There general formula is R — X! Wkiere = F'Ciy, Erior 1)

Table 11.4 Functional Groups corita:ring zaiban, hvdr¢oen aid oxygen

I

AIkyI I-.‘:J( ﬂ
a. Fomary —CHy— R-CH,~ HaC-CH,—X  Ethyl halide
b R\CH X HSC\CH X sec-Propyl halide
—_ - - sec- /1 N
b. Secondary | CH™X o HC
| 1 T
c. Tertiary —CI)— R—(}.‘.—X H3C—(|3——X ter-Butyl halide
R CHs
DOUBLE AND TRIPLE BOND
(i) Alkenes:

“Hydrocarbon compounds consisting of double bonds between two carbon atoms in their
molecules are called alkenes ”.

Examples:
H,C = CH, Ethene
HsC - HC =CH, Propene
(i1) Alkynes:

“Hydrocarbon compounds consisting of triple bonds between two carbon atoms in their
molecules are called alkynes ”.

Examples:

HeC—— C==CH

Propyne

FUNCTIONAL GROUPS .~

Q.1  Write the general formulaolela-myi'ﬂ grour\ ' \\ N A (SWL 2016 G-11)
Ans: ALD_LQ;@;;@; L
NN -0

The genera *o mu.a of aldehydic groupis R—-C—-H.
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Q.2  What is composition of perfume? Give functional groups present in geraniol.
(Interesting Information Pg. # 69)_

Ans: COMPOSITION OF PERFUME _
Perfumes often contain rose oil, which consisis \of diztinct~smenl’ giving, ‘organic,
compound geraniol.

Functional Groups of Geranioi:,

Geraniol consists of twa funclional iious: carbon-carbon double bond and the hydroxyl

group. ..
Q.3 How dog§ recognize the characteristic smell of human sweat?
(Interesting Information Pg. # 69)

Ans: SMELL OF HUMAN SWEAT

A sniffing dog can recognize the characteristic smell of human sweat. Each person’s

sweat contains a unique blend of carboxylic acids.

11.5 FUNCTIONAL GROUPS
MULTIPLE CHOICE QUESTIONS

1. Functional group — OH is found in: (K.B)

(A) Alcohols (B) Carboxylic acids
(C) Ethers (D) Esters
2. Perfumes contain: (K.B)
(A) Sunflower oil (B) Rose oil
(C) Soya bean oil (D) Palm oil
3. Functional group C-O-C is found in: (K.B)
(A) Alcohols (B) Carboxylic acids
(C) Ethers (D) Esters
4.  CHz-O-CHj s called: (K.B) O
(A) Dimethyl ether (B) Diethyl etfier | [ ()
(C) Ethyl methyl ether DR e %_(D'?-Proﬁyl.”_e‘thw\"
S. The characteristics of carboxylic avias'are dut tp the prezciice of group: (K.B)
0 = LN
GEINIANV AN A (B) -COOH
(C)-OH- ~ (D) C-0-C
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6.

10.

11.

12.

13.

14.

15.

Which one contains double bond? (K.B)

(A) Alkene (B) Alkyne ¢
(C) Alkane (D) Alkyle
Which one contains triple bond? (K.B) -
(A) Alkyne : (B) Alkyle
(C) Alkane AW (DJ Al tne )
Organic compounds contalnlng cefrbcr, hydrugm and halogens are called: (K.B)
(A) Alkyl halides ~, [T | BN A (B) Alkene
(C) Amiindsh| | W (D) Halides
Organic e'ompounds containing — NH; are called: (K.B)
(A) Thiophene (B) Alkyne
(C) Amines (D) Alkane
Geraniol consists of functional group. (K.B)
(A) 2 (B) 4
©3 (D)5
O
[J
Organic compounds consisting of — C—O—functional group are called (K.B)
(A) Ethers (B) Ketones
(C) Esters (D) Carboxylic acids
Members of a homologous series have same: (K.B)
(A) Chemical properties (B) Physical properties
(C) Melting point (D) Density
The functional group —COOH is found in: (K.B) (GRW 2014)
(A) Carboxylic acids (B) Aldehydes
(C) Alcohols (D) Esters
Which one is carboxylic group? (K.B) (GRW 2015)
\ —0OH || TN [
(A) L= (B) —C—0H M\ _ A NN/ (@
|| \ 7\ \L O WS- |
(C) —C—-~H ~(b ?--_ x;\ OR
Class formula of prlmary alcoh 3I~ 1S (r( B) - (GRW 2015)
NN _ R\

(A) R~ Chiy 7,'3-54. ' ® FHOn
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16.

17.

11.6

Q.1

AnNs:

|
©) R—T—OH (D)R-0-R

R . —_ 1 1
Which one of the following compounds is ketane? (K. 3) 1R (R 2016)
(A) (CH,), CHOH 2 (BY (CH,);C0 |
(C) (CH,), NH L (@)Y (CH,), CHEY
Formula ¢f tle"tie.ry aicanolelis: (K.B) (RWP 2016 G-11)

.I | R
(A)R-CH,- OH (B) \CH—OH

R/

R
© R—<|:—OH (DDR-0-R

R

TESTS FOR FUNCTIONAL GROUPS

LONG QUESTIONS

Give the tests for functional groups. (Knowlegde+Understanding+Application
Base)
TESTS FOR FUNCTIONAL GROUP
a. Tests for Unsaturation: ¢ = c{ or —C=C—
(i) Bromine Water Test:
Dissolve a pinch of the given organic compound in 2.0 cm?® of carbon tetrachloride
(CCly). Add 2 cm® of bromine water in it and shake.
Result:
Bromine will be decolourised.
(ii) Baeyer's Test:
Dissolve about 0.2 g of the organic compound in water. Add to it 2-3 drops of alkaline
KMnQO, solution and shake.

Result:
Pink colour will disappear. tm! _
b. Tests for Alcoholic Group —OH: VN A(EQILD) ISWL 2015 G-1

(i) Sodium Metal Test , SRV AR L R A

Take about 2-3 cm® of the givén. Jrgan iGuid in'a 'F![y\aést"tubé & add a piece of
sodium metal. AR RELE T

Result: -

Hydrogen gas will qvo'wI b

(ii) Estzr '-m% aan o rest.

Heat abGuit 2.0 criv® of the organic compound with 1.0 cm?® of acetic acid and 1-2 drops
of concentrated sulphuric acid.
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Result:
Fruity smell will be given out.

c. Tests for Carboxylic Group —COOH:

(i) Litmus Test:

Shake a pinch of the given compound with wite! am acd/ard op 01 Hu= I| mus
solution. - \ A

Result: '

Litmus paper (solution) will turn red

(i) NaHCOg3 Solution Test: '

Take about 2.0.:5n™ of 594 NG H84'solution and add a pinch of given compound.
Result:*, ] [ %1 -

CO, gas ‘it foervescence evolves.

d. Detection of Aldehydic Group —-CHO : (Ex-Q.12)

@)
0

—C-H

(i) Sodium Bisulphite Test

Shake about 0.2 g or 0.5 cm?® of the given compound with 1-2 cm® of saturated solution
of sodium bisulphite.

Result:

A crystalline white precipitate will be formed.

(i) Eehling's Solution Test:

Mix equal volumes of Fehling’s solution A and B in a test tube. Add a pinch of organic
compound and boil for five minutes.

Result:

Red precipitate will be formed.

e. Tests for Ketonic Group: (Ex-Q.12)
(i) Phenyl Hydrazine Test:

Shake a pinch of the given organic compound with about 2.0 cm® of phenyl hydrazine
solution.

Result:

Orange red precipitate will be formed.

(if) Sodium Nltropru55|de Test: ' \
Take about 2.0 cm® of sodium nitroprusside solutisn, in a fost tubeand add -3 drc]og of *
NaOH solution. Now add a pinch of the given compoum md I’ak= ' '

Result: =T\ o~ L
Red colour will be formed. — S B a! LA ._“* \\
(iii) Eehling's Solution Test A W
No reaction AN
1 T I. I . I-'
f. Tests T _IE'QnH 2y Amino Group (-NH»): (Ex-Q.9)

Carbyl Anirie Test:
Heat about 0.2 g of the given compound and add 0.5 cm®of chloroform and add 2-3 cm?®
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Q.1
Ans:

Q.2
Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

of alcoholic KOH.
Result:
Extremely unpleasant odour will be given out.

g. Tests for Esters:
They are recognized by their fruity smell.

What is carbyl amine test? ([<ncwlgdg? 'B#se+Understanding Base)
Answer given.ca Pae &L 3e '

What i5'8 sq]mr’sweét? (¥nowledge Base+Understanding Base)
Answer ¢iven-on Page # 145

How can aldehydic group be identified? (Knowledge Base+Understanding Base)
(Ex-Q.12)

Answer given on Page # 146
What is bromine water test? (Knowledge Base+Understanding Base) (SWL 2017)
OR

Which reaction is used to identify the unsaturation of an organic compound?

Answer given on Page # 145

Pharmaceutical chemists work towards the partial and total synthesis of effective

drugs. Comment. (Understanding Base) (Science, Technology and Society Pg. # 73)
WORK OF PHARMACEUTICAL CHEMISTS

Synthesis of effective drugs to control the epidemics and fatal diseases is the need of the

society. The responsibility to synthesize effective drugs is of pharmaceutical chemists.

They can evaluate the efficiency and safety of these drugs. They make the drugs more

and more effective by reducing their side effects and enhancing potency.

11.4 TEST YOURSELF

Ans:

What is the functional group of an ester? (Knowledge Base+Understanding Base)
(LHR 2013)
FUNCTIONAL GROUP OF AN ESTER

O

|
Esters have R - C- OR'general formula where R and R" are the alkyl groups that may or
may not be same. -

Thus, \
o o
. || .-.: 1 T % - = 1 L1
Functional group of an ester -C-£F | BARIE \\ ,
I - !
Example: gy} Boagr]
| eyl Acetate
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Ans:

Ans:

Ans:

What is the difference between aldehydes and ketones?

(Knowledge Base+Understanding Base)
DIFFERENTIATION —~5
The differences between aldehydes and ketones are as follos'

e | A VARERGIU

-u*1 ,uonal Sreup

e Aldehydes have functional group [l Ket Cites have functlonal group
Or
TININ IRV A ' I|
]. R -C-
I General Formula
e Their general formula is RCHO e Their general formula is
O
[ i ,
R-C-H R-C-R
Examples
i 0
o H—(“:—H o H,C-C-CH,

Give the functional groups of alkenes and alkynes?
(Knowledge Base+Understanding Base)
FUNCTIONAL GROUP
Folowing are the functional groups of alkenes and alkynes:

Alkenes: e o 1 ool
Alkynes: —E=0C—

How an alcohol is tested? ?(Knowledge Base+Understanding Base)  (SGD 2016 G-I1)
TESTS FOR ALCOHOL

Alcoholic group is tested by sodium metal test and ester formation test.

(i) Sodium Metal Test _

Take 2 — 3 cm?® of the given organic compound in dry testtube and ﬁdd aplece nf Jo0. ury =th

Result: o , WYFARY

Hydrogen gas will evolve. AR o/ e \ A SN \

(ii) Ester Formation Test SRS A

Take about 2— BCm Off wlen ormr icide: .lpound Wlth 1.0 cm® of acetic acid and 1-2 drops

of conczint a}e IR ric-acid.

Result: "

Fruity smell will be given out.
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V. How a ketonic group is tested? (Knowledge Base+Understanding Base)
Ans: TESTS FOR KETONI ROUP

Ketonic group is tested by following tests.

(i) Phenyl Hydrazine Test:

Shake a pinch of the given organic cempound with z.0'cs n¥of phznyl ny(razine soation.
Result: D, : _

Orange red precipitate will be-formea. |

(i) Sodium Nitropi,ssice: Teqt:

Take abau, ?.];'cm'g o -s0dium .nitroprusside solution in test tube and add 2-3 drops of NaOH
solution. Now add a pinch of organic compound and shake it.

Result:

Red colour will be formed.

(iii) Fehling’s Solution Test:

No reaction

11.6 TESTS FOR FUNCTIONAL GROUPS

MULTIPLE CHOICE QUESTIONS

1. Baeyer’s test results in disappearance of colour: (K.B)
(A) Pink (B) Red
(C) Orange red (D) White
2. Esters are recognized by their: (K.B)
(A) Fruity smell (B) Fruity taste
(C) Fruity colour (D) Unpleasant smell
3. Fehling’s solution test gives colour precipitate of: (U.B+K.B)
(A) Red colour (B) White colour _
(C) Black colour (D) Orange red-calour '
4. Extremely unpleasant smell will be given out for teét:_(:(.f%;
(A) Carbyl amine D | (5‘\_Fehfin"g'§ Iution
(C) Sodium sulphite Y ._ AR \D, Liitraks )
5. Phenylhydrazine reacts with keior."és_éﬁd-fdr'ms: '(.A.B)
(A) Orar‘g :_-r&lil' AL, ..I (B) Brown ppt.
(C) Whita ppt (D) Red ppt.
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MULTIPLE CHOICE QUESTIONS
INTRODUCTION

g ohcanic, |, N
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RGANIC COMPOUNDS

11.5 FUNCTIONAL GROUPS
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—
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10.

11.

12.

EXERCISE SOLUTION
MULTIPLE CHOICE QUESTIONS

The ability of carbon atoms to form chains is called: (K.R)
(GRW 2013, LHR 2014,;3GD 2014-=SD2u16 (3411,1S\VVL, 2017 G-1)

(a) Isomerism (b) Catznation

(c) Resonance ) @ Cendensaticn

Coal having 90% carbon contenty is ¢elled) (iX.3)} |} (5GK 2017, MTN 2017, SGD 2017)
(a) Peat Vo (ky-iignite

(c) Anthragitac, [\ (WU [N @ = 7 (d) Bituminous

Main caimcnert hixatural gas is: (K.B) (GRW 2013, LHR 2015, RWP 2017, MTN 2016 G-
1,11

(a) Methane (b) Propane

(c) Butane (d) Propene

The strong heating of coal in retorts in the absence of air is called: (K.B)

(a) Fractional distillation (b) Sublimation

(c) Roasting (d) Destructive distillation

Pitch is black residue of: (K.B) (SGD 2016 G-I, SWL 2016 G-11, BWP 2016 G-11)
(a) Coke (b) Coal tar

(c) Coal (d) Coal gas

Natural gas is 85% methane. It is used to make the following except: (K.B)

(a) Carbon black (b) Coke

(c) Coal tar (d) Coal gas

Which one of the following does not contain starch? (K.B)

(a) Sugar cane (b) Maize

(c) Barley (d) Potatoes

Petroleum is refined by: (K.B)

(a) Destructive distillation (b) Fractional distillation

(c) Simple distillation (d) Dry distillation

In laboratory urea was prepared by: (K.B) (SGD 2016 G-11, MTN 2016, G- ||)
(a) Wohler (b) Rutherford -
(c) Berzellius (d) Dalton ., - _
General formula of alkyl radical is: (K.B) V= ASGD 2017, BWF 2015 G-l
(a) CiHone (b) C. ko, of /A .

(¢) CoHans1 A Gollzn ‘\'

Identify which one of the followi ing) compou ncs’ isal \dtone? (K. B)

(@) (CH3)2,CHOH .~ ] | || LAy (CHs)CO

(€) (CHaYMHT p | ) (d) (CH3),CHCI

The furictisris J I ngUp -COOH is found in: (K.B) (GRW 2014)
(@) CarboXyllc acid (b) Aldehydes

(c) Alcohols (d) Esters
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Which one of the following statements is not true about fossil fuels? (K.B)

(a) They all contain carbon (b) They are renewable

(c) They produce pollutants when burnt (d) They cause acid rain L
Which one of the following is the hardest coal? (K.B) ~,  (DGK 2017, SW).2056'3-1)
(a) Peat (b) Lignite o b 1o
(c) Bituminous - (dY.Anthragitz .

In which of the following gml'og pryden is autacl“nd on )uh Siges Wlth carbon
atoms?(U.B) '

(a) Ketone _ W (b) Ether
(c) Aldehvde-«, [, (W o= (d) Ester
Carborizp IJH unc%s is the conversion of: (K.B)
(a) Coal irto coal gas (b) Coal into wood
(c) Wood into coal (d) Wood into coal tar
Coal gas is a mixture of: (K.B) (FSD 2016 G-I)
(a) CO and CH4 (b) CO, CHy, CO,
(C) CO, CHg4, H, (d) CO, H» and CO,
Which one of the following is a synthetic fibre? (K.B)
(a) Cotton (b) Wool
(c) Nylon (d) Silk
Which one of the following is not a fossil fuel? (K.B)
(a) Coal (b) Natural gas
(c) Biogas (d) Petroleum
Which one of the following does not contain protein? (K.B)
(a) Pulses (b) Potatoes
(c) Beans (d) Eggs
Conversion of dead plants into coal by the action of bacteria and heat is called:
(K.B) (DGK 2016 G-1)
(a) Carbonization (b) Catenation
(c) Hydrogenation (d) Cracking
Which one of the following compounds is an aldehyde? (K.B)
(a) CH3; —CH,-OH (b) CH; — COOH
(c) CH3;CHO (d) CH3COCHg3
Formula of acetaldehyde is:
(a) CH,—CH,OH I\~ w) CH —CLOH
0 SIRARARY AQ
0 _ RIRE
() CH,—C-H _ .5 . (d) H C H

CHEMISTRY-10 154



Chapter-11 Organic Chemistry

ANSWER KEY

1 ¢ EY 11 N 16 K 21 EN
c IR 2 Wb o YA c e c |
13 BN 18 E.23 ISH|

7
8

1. What is et by the. thim catenation? Give an example of a compound which
displays. ¢g cnﬁw'atim. Knowledge Base) (GRW 2014, SWL 2016 G-1, DGK 2016 G-11)
Ans: CATENATION
Definition:

“The ability of carbon atoms to link with other carbon atoms to form long chains and
large rings is called catenation .

Examples: CH,
P
CH, CH, CH, H,C CH,
e e /
ch/ SCH,  OCH,  CH, | |
H,C_ _CH,
n-octane \CHZ
2. How coal is formed? (Knowledge+Understanding Base) cvclohexane
Ans: FORMATION OF AL

Coal is formed by the decomposition of dead plants burried under the Earth’s crust millions of
years ago. It is very show bio-chemical process. Coal is formed by carbonization of wood. It
takes place in the absence of air under high pressure and high temperature over a long period of
time (about 500 millions of years).

Pressure Pressure

Wood —2ial__y pegt Hdhtemperawre | jognite—= 4 Bituminous——==*y Anthracite

Biochemical ” Press
40%C 60% C 70%C 80%C 90%C
3. What is importance of natural gas? (Knowledge Base) (BWP 2016 G-}, [ |
Ans: IMPORTANCE OF NATURAL GAS \ A |
Natural gas is used: [

e As fuel in homes as well as i A 'ndustr|e<
e As fuel in automobiles as: ‘f'»mprt Ss7, natt ra gagt f\‘N& \
e To make carbon blaclk ani fPrtIi-'z er'

4. Justify that or"anr c mm m A vt Gsed as food. (Knowledge Base)
A A (GRW 2014, MTN 2017, DGK 2016 G-1)
Ans: AV R RGANI MPOUNDS AS FOOD

Organic compounds are used as food because the food we eat daily such as milk, eggs, meat,
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vegetables etc. contains carbohydrates, proteins, fats, vitamins etc. are all organic stuff.

5. How alkyl radicals are formed? Explain with examples. (Knowledge Base)
(FSD 2016.G-ij
Ans: FORMATION OF ALKYL RADICALS _ \
Alkyl radicals are the derivatives of alkanes. They-are formed by the) rempvi, of one

hydrogen atom of an alkane and are ropresented by ¢ letter) }'”
Example:

Alkyl Radicals of Propane: 1!

Following are two alkyi radicels of prorarie:

n-Propy!: ,'
Propane nas straight chain structure. When terminal H is removed it is called n-
propyl.
Iso-propyl:
When hydrogen from central carbon is removed it is called isopropyl, as explained
below:
Removal of terminal H CH3—CH,—CH,— n-propyi
CH3;—CH,—CHj, H
propane Removal of central H CHs_(:3 —CH, isopropyl

6. What is the difference between n-propyl and isopropyl?

(Knowledge+Understanding Base) (LHR 2015, FSD 2016G-I1, MTN 2016 G-I1)
Ans: DIFFERENTIATION
The differences between n-propyl and isopropyl are as follows:
n-Propyl ’ Isopropyl
Definition
When terminal hydrogen is removed from the | When central hydrogen is removed from
structure of n-propane, n propyl is obtained. the structure of n-propane, it is called
n-propyl is the radical of propane. isopropyl. Isopropyl is_also the radica £t
propane. ) AREER
_Formation Y AYEaR\RCR\ B
CH5 —CH, —CH, — Removal of terr: {i_-_r';_:i;.__“,'.{’-’- 1' (,I-' —t_ITZ _Eﬁz\jﬁg_m; alof Ce Central “H”
CH, —Cl, EICHAN - H
ol idiopyt = CH, - c| —CH,
- Iso—p|ropyl
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7. Explain different radicals of butane. (Knowledge Base) (RWP 2017, SGD 2016 G-11)
Ans: RADICALS OF BUTANE

Butane has two isomers, n-butane and isobutane.

Different radicals of butane which are possible, are as.follovs.)

Removal of terminal H —— [Cligi— CH,o—ICH,— 3~ nddiy
CHy—CH,—CHp—CHy —< ALY s " b
Herhcyallof contral H '—i~1= CHs—?—CHz—CHs sec-butyl

butane

N - CHa

Cidl J' . ai Removal of terminal H ——= CH3;—CH —CH,— isobutyl
| =
CH3z— CH—CH3; { CHj
isobutane Removal of central H —— CH3-"(:2'-CH3
ter-butyl
8. Define functional group with an example. (Knowledge Base)
(LHR 2014, 15, GRW 2013M, SGD 2016 G-I, DGK 2016 G-II)
Ans: FUNCTIONAL GROUP
Definition:

“An atom or group of atoms or presence of double or triple bond which determines the
characteristic properties of an organic compound is known as the functional group .

Examples:

e Alcoholic functional group: (-OH) present in alcohols
e Carboxylic functional group: (-COOH) present in carboxylic acids

9. What is an ester group? Write down the formula of ethyl acetate. (Knowledge Base)
(LHR 2013, FSD 2016 G-I1)

Ans: 0 ESTER GROUP
Definition: I
“The functional group —C—0O- s called ester group”
General Formula: O

General formula of estersis R—C-0O-R’. | y

Where R and R'are alkyl groups. They may be same or dlfferent
Formula of Ethyl Acetate: \ . IERERIEER .
Formula of ethyl acetate is CH3COOCH,CH. AVZIATEAaR IR R\ R Y,
10.  Write down the dot and cross fer m lae of Qrupan‘“ nd/n- bu;tane’%'( Knc adedge Base)
Ans: DOT A AP"‘) CROSC FORMJI_AE

The dot and cross formulae of prgponu and - nmar e al's is Tollows:.

tl ..'-..HHHH

N\ ] | d" s -XLX-C-XH Hx-C-xCx-C-xCx-H
Ll Y x = % x X s

H H H HH H A
Propane n-butane
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11.

Ans:

12.

Ans:

13.

Ans:

14.

Ans:

Define structural formula. Draw the structural formulae of n-butane and isobutane.
(Knowledge Base) (BWP 2017, MTN 2017, SWL 2016 G-I)

STRUCTURAL FORMULA &
Definition: ' -
“Structural formula of a compound represents the exact arfangerv" nt'of mﬁﬂror tatems
of various elements present in a molecule of a substante * !
Structural formulae: -

Structural formulae of n-butane ‘art isCtutans are ad 10liws
i { L1 T Y E—d
WU | ; I I
NS
H R 51+ H C H
- fasdll t' ] | /l \H
I % H
| i ™M H H H
J n-butane isobutane

Write down classification of coal. (Knowledge Base)
CLASSIFICATION OF COAL
Following are the different classes of coal:

Type of Coal | Carbon Contents | Uses

Peat 60% It is inferior quality coal used in Kiln.

Lignite 70% It is soft coal used in thermal power stations.
Bituminous 80% It is common variety of coal used as household coal.
Anthracite 90% It is superior quality hard coal that is used in industry.

What are heterocyclic compounds? Give two examples. (Knowledge Base)
(DGK 2017, FSD 2016 G-I, BWP 2016 G-I)
HETEROCYCLI MPOUND

Definition:
“The cyclic compounds that contain one or more atoms other than that of carbon atoms
in their rings are called heterocyclic compounds

.Examples:

Thiophene Pyridine .
Why benzene and other homologous compounds of benzene ay e “alled aroy; umc co T po Bt ds’I' -
(Knowledge Base) | :_ BIEAR' fn-GIs D1 Gy

MA(}QA ‘"\lzfi LY ) N § -

™,

These compounds are called aro nct. mecaJ‘e nf aloma oF smell that these compounds
have. These compour*:» a edlio callad h szenoid compounds.

Examg:gg A

Benzene Naphthalene
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

Q38

Ans:

Q.9

EXERCISE LONG QUESTIONS

How is coal formed? What are the different types of coal?
See LQ.2 (Topic 11.2) .
Write down the composition and uses of different types r;fcoal
See LQ. 2 (Topic 11.2)
What is destructive distillation of ccal?
See LQ.3 (Topic 11.2) )
Name the different types of the pr( c uct ont. air'ed by\thiz u:olructlve distillation of coal.
See LQ.3 (topic 11.2)
Write a detailed e, 9w functinnal 9roups of alkenes and alkynes. How they are
|dent|flﬂd ‘(Ir 00] |J~I’ cun peurids? (Knoowlegde+Understanding Base)
! FUNCTIONAL GROUP

Alkenes.
“Hydrocarbon compounds consisting of double bonds between two carbon atoms in
their molecules are called alkenes .
Examples:

e H,C=CH, Ethene

e H3C-HC=CH,; Propene

Alkynes:
“Hydrocarbon compounds consisting of triple bonds between two carbon atoms in their

molecules are called alkynes ™.
Examples:

° HC=—=CH Ethyne

o HC——C==CH propine

IDENTIFICATION OF ALKENES AND ALKYNES

Alkenes and alkynes are identified form other organic compoudns by the following tests:
(i) Bromine Water Test:
Dissolve a pinch of the given organic compound in 2.0 cm ®of carbon tetrachloride
(CCl,). Add 2 cm?® of bromine water in it and shake.
Result:
Bromine will be decolourised.
(ii) Baeyer's Test: _
Dissolve about 0.2 g of the organic compound in water. Add to it2-3 dropc of-aikaliiy b._'
KMnQ, solution and shake. LA \

-

Result: N RERY

Pink colour will disappear. AN T/ e \

Give some uses of organic compound, n DL'I‘ 1c |I) i,

See LQ.1 (Topic 11.3)

Write down the cna mw ~t cisof '-omologous series.

See LGk '"]p.u, 1P

Why orgqr_n ompounds are numerous?

See LQ.1 (Topic 11.1.2)

What are amines? Explain the different types of amines giving an example of each
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Ans:

Q.10
Ans:

type. How primary amino group is identified?
AMINES:
“The organic compounds containing carbon, hydrogen and nitrogen as functlonal qrou*‘-
are called as amines” -
Functional Group:
Their functional group is —NH,
General Formula:
Their general formula is R —NH

TYRESIOF Al ’IIJ\'.'_S

Following are the types.cf praings.
Prlmar,_/m Ihest
“The anvir.es.in wiiich one carbon atom is attached directly to the nitrogen atom of amino

2

(—NH,) group are called primary amines.
Example: CH,-NH,
Methyl Amine

Secondary Amines:
“The amines in which two carbon atoms are attached directly to the nitrogen atom of

amino (—NH, ) group are called secondary amines.”
Example: H3C—N\H

CHj
Dimethylamine

Tertiary amines:
“The amines in which three carbon atoms are attached directly to the nitrogen atom of

amino (—NH, ) group are called tertiary amines.”
Example: HsC CHj

~N..
N

CHj
Trimethylamine

IDENTIFICATION OF PRIMARY A\/II.NJ '5{ Al )

Carbyl Amine Test is used for their de ntificstian of Diimary.amning quLJO \Heat about 0.2 g
of the given compound and add 0:Z¢rh Lf ch 0fo10m and 3‘dd -3.2m*of alcoholic KOH.
Result:
Extremely unpleasant-geiour will Le qwew f}ut
Describe rhe 1|=(|'rlonua: Q “eLp'sf an alcohol. How alcoholic groups are identified?
J (GRW 2014, SGD 2014, SWL 2016, 17)(Ex.Q.10)
ALCOHOLI ROUP
Thefunctlonal group of alcohols is -OH .
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Their general formula is ROH, where R is any alkyl group.

H;C—OH H,C—CH,~OH H3C—CH2 CH,-OH
Methyl Alcohol Ethyl Alcohol ) 1-propyiicoke el
Identification of Alcoholic Group —OH: \ L AEX-Q\10) [S\VL 2015 G-I}

(i) Sodium Metal Test

Take about 2-3 cm® of the given o.gan ic liggid m aq y test.tune! dnd at‘d a puece of
sodium metal. \

Result:

Hydrogen gas WiII evu'\,e )

Heat abo J_t 1_0 cni’ of the organic compound with 1.0 cm?® of acetic acid and 1-2 drops of
concentrated sulphuric acid.
Result:
Fruity smell will be given out.

Q.11 Differentiate between aldehydic and ketonic functional groups. How both are
identified from each other?

Ans: DIFFERENTIATION
The differences between aldehydes and ketones are as follows:

Functional Group
O 0O
e The aldehydic || functional |
-C-H e The ketonic —C— functional group is
group is present in aldehydes. present in ketones
Examples
i i
e H-C-H e H,C-C-CH,
JRENTIFICATICNS & /0 40 )
Tests for Aldehydic Group: ()| | "~ | f_x ) (Ex-Q.12)
D -,
- v] |

(i) Sociun _LIDLI_Q Wi Tests
Shake abovt 6.2 g or 0.5 cm?® of the given compound with 1-2 cm® of saturated solution of
sodium bisulphite.
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Result:

A crystalline white precipitate will be formed.

(i) Eehling's Solution Test: .
Mix equal volumes of Fehling's solution A and B in a.test tu be Add er.ch ot o. gamc
compound and boil for five minutes.

Result:
Red precipitate will be formed. | ' 1} |
Tests for Ketonic Graur: Vo ' (Ex-Q.12)

(i) Pheny:t ) drasine Te Bt

Shake a pir % 3f iie given organic compound with about 2.0 cm® of phenyl hydrazine
solution.

Result:

Orange red precipitate will be formed.

(if) Sodium Nitroprusside Test:

Take about 2.0 cm® of sodium nitroprusside solution in a test tube and add 2-3 drops of
NaOH solution. Now add a pinch of the given compound and shake.

Result:

Red colour will be formed.

(iii) Eehling's Solution Test:

No reaction

Q.12 Encircle the functional groups in the following compounds. Also give the names of

Ans:

the functional groups?

o 0 0 0
0 | I I
CH,-C—-CH, CH,—C-H HO - C - CH, - CH, H—C—CH, — CH,
0
I o~
CH;~0-C—CH;, H,C = CH — CH =

0) 3 I"|
] NI il
s a1 T -
CH, “\CHCr, CHy \C-H
(i)Ketoni;;: group (1) Aldehydic group (111) Carboxylic group
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II)
H - C -/CH, — CH, H(:Ep_cm

(1v) Aldehydic group vy Double beid " {vi)\Estel grouns

Q.13 What are general properties of 5rg‘<'.n|_c conmipcunds®

Ans:  See Q.NO.1 for the.tgie :Lﬂ_.,L3 .
Q.14 Write & dlﬁa]léd hete ori-classification of organic compounds.
Ans: See Q.NC:1 for the topic 11.1.1
ADDITIONAL CONCEPTUAL QUESTIONS
Q.1  Differentiate between Carbonization and Destructive distillation.
Ans: DIFFERENTIATION
The differences between Carbonization and Destructive distillation are as follows:
Carbonization Destructive Distillation
Definition: Definition:
The conversion of wood into coal is | The strong heating of coal in the absence of
called carbonization. air is called destructive distillation.
Products: Products:
e Peat e Coal gas
e Lignite e Coal tar
e Bituminous e Coke
e Anthracite e Ammonical liquor
Q.2  Whysilicon does not show catenation whereas carbon does?
Ans: Carbon Shows Catenation Whereas Silicon-does niv_t" '
Both silicon and carbon have similar electroni? 'configsirations- bi Ear’pOT-{" showe
catenation whereas silicon does et | | W L
Reasons: A\ VAL ALY \\ '

It is mainly due to _the reaser |hat C"'-C‘._l‘;"o"‘ﬂ_ds are much stronger (355 kJ mol™) than Si-Si
(2003 oty ETR AN

On the o':i',er‘-hanb, Si-O bonds are much stronger (452 kJ mol™) than C-O bonds (351 kJ
mol™) Hence, silicon occurs in the form of silica and silicates in nature.
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Q.3  Differentiate between Alkene and Alkynes.

Ans: DIFFERENTIATION
Alkenes | Alkyngs e
Definition: Definition:
“Hydrocarbon compounds, consisting of | “Hydrofalibon cisapunds, carisisting of tiiple
double bonds between two carbon atoms | bonds_betweer: iwai cerbpni atoiis «ri-tieir
in their molecules are called aliker¢s.” —molecuics are cal'ed alkyres:”
Example: \ '_'l;(a-n{,i(::
H,C=CH, 2y [Ethene HC=CH Ethyne
[ ]
b, ]rn H Propene H,C-C=CH  Propyne
Q4 Differentiz+: between open chain and closed chain compounds.
Ans: DIFFERENTIATION
Open Chain Compounds Closed Chain Compounds
Definition: Definition:

Open chain or Aliphatic compounds are | Closed chain or cyclic compunds are
those in which end carbon atoms are not | those in which carbon atoms at the end of
joined with each other in this way they | the chain are not free. They are linked to

form a long chain of carbon atoms. form a ring.
Types: Types:
. Straight chain e Homocylic
o Branched chain o Heterocyclic
Example: Example:
. CH,-CH,-CH,—-CH, CH,-CH,
« I
n-butane CH,-CH,

Cyclo Butane

Q.5 Differentiate between pitch and coke.

Ans: DIFFERENTIATION" \ .
I!!{ ‘mm
Definition: i r)eflr ition:
Itis the black residue of coal tar, ' | |\Itiis the_ieit behind residue of coal.
o it/ig usi! far suviacing of roads e It is mainly used as reducing agent
and Foofs. in the extraction of metals
especially iron.
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Q.7  Differentiate ether and esters.
DIFFERENTIATION

Ans:
:
Definition: Definition: , - ™
e lts functional group is— O — G, \
e Its general formula s ! '
R- O —-R’ - | e lis tuncticnal'greun is =S=OR
: ' O

Example: -
e CH,-O-C,H, AL ! |
Ethyl Methy! fiher “e lts general formulais R—C—-OR’

) J ' Example:
[ N O
. |
CH,-C-0C,H,

Ethyl Acetate
Q.8  Write down formulas of sec-propyl Alcohol and Tertiary Butyl chloride.
Ans:

Sec propyl Alcohol Tertiary Butyl chloride
CH,-CH-OH CH,
| |
CH, CH,-C—Cl
I
CH,
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Organic Chemistry

TERMS TO KNOW

Vital Force
Theory

According to this theory organic compounds could not be prepared-in i~

laboratories because they were supposed to_be syr'thasized under the

influence of a mysterious force called Vlfal Forez, Inhesent Haly, n

living things.

Molecular
Formula

The formula wnien |enmoe.uc_thT'ECtu_a'_rUr'ﬁo_e'r of ‘atoms in one
molecule of the grgani¢ ‘o.npouni i5 cailed roe- wnolecular formula.

Structural
Formula

Condensed }
Formula

Structural formula ¢fla chnpotna .epresents the exact arrangement of
the. ciiterait] atoras \cf-various elements present in a molecule of a
SULSE ahes,

Thi¥<rmula fhat indicates the group of atoms joined together to each
carbon atom in a straight chain or a branched chain is called the
condensed formula.

Dot and Cross

The formula which shows the sharing of electrons between various atoms
in one molecule of the organic compound is called dot and cross formula

Formula or electronic formula”.
Ordanic Organic compounds are hydrocarbons (compounds of carbon and
Co?n ounds hydrogen) and their derivatives, in which covalently bonded carbon is
P an essential constituent”.
Organic The branch of chemistry which deals with the study of hydrocarbons
Chemistry and their derivatives is known as organic chemistry.
i Open chain compounds are those in which the end carbon atoms are
Open Chain not joined with each other in this way they form a long chain of carbon
Compounds atoms.
. . Straight chain compounds are those in which carbon atoms link with
?;t{r‘;'ggﬁ,?dhsa'” each other through a single, double or triple bond forming a straight
P chain.
- Branched chain compounds are those in which there is a branch along
ggﬁggﬁﬂd%ham straight chain.

Closed Chain or
Cyclic
Compounds

Closed chain or cyclic compounds are those in which the carbon atoms
at the end of chain are not free. They are linked to form a ring.

Homocyclic or
Carbocyclic
Compounds

Homocyclic or carbocyclic compounds contain rings which are made
up of only one kind of atoms, i.e., carbon atoms are called homocyclic
compounds.

Benzene Ring

A benzene ring is made up of six carbon atoms with three pEeimating ™,
double bonds. They are called aromatlc )e( ause wf ”omc arl sme‘l L

theyhave. e S e

Aromatic
Compounds

These organic comrgunds contfain at! Iract na b(nLenﬁ rmé i, Their
molecule are ,a|1vd a_mr.la%lr compnun@ T’wey ars aiso called

Heterocyclic
Compounds

The cyclic comppu:; 1ds Hhat| coniain_dise or more atoms other than that
of carhen aichns i théir rings are called heterocyclic compounds.

Catenation . L

Isomerism

< The al,) Ty cff carban atoms to link with other carbon atoms to form

| T..e compounds having the same molecular formula but different

‘ohg.chaiss and large rings is called catenation.

arrangement of atoms in their molecules or different structural

formulae are called isomers and this phenomenon is called isomerism.
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Destructive The strong heating of coal in the absence of air is called destructive
Distillation distillation.
Coal gas is mixture of hydrogen, methane and carbon monOX|de

Coal Gas produces heat when burnt in air. Y
Ammonical Ammonical liquor is a solution of ammonia.gas in V\,att r '
Liquor | e e
Coal tar is a thick black liquid. it s @ mlellre of Fora LhoTn ?30-
Coal Tar different orgamr-“(-mooundq ..uJI v cKO"laUC They arp ‘zesdiated by
fractional distiliation T Ceal [rar.| | Seme oF the- 'mportant aromatic
compounds are tenizene, phenol toluene, asiiine, etc.
. The black resirlue oy Ihe coal tarlis'called pitch.
Pitch
Al -_\fF 3ion_'-ﬂ_|§bijected to destructive distillation, it loses all its volatile
Coke W araponents and leaves behind a solid residue called coke. Coke is 98%
\ carbon.
Petroleum is a dark brownish or greenish black coloured viscous liquid. Itis a
Petroleum complex mixture of several solid, liquid or gaseous hydrocarbons in water
mixed with salts and earth particles.
Fractional Separation of fractions or components from a mixture depending upon
Distillation their boiling point ranges is called fractional distillation.
Natural Gas It is a mixture of low molecular mass hydrocarbons.
The group of similar compounds in which each member differs from
Homologous the adjacent member by —CH,— group and have same functional group
Series is called homologous series.
Alkyl Radical The group of atoms formed by the removal of one of the hydrogen

atom of an alkane is called alkyl radical or alkyl group.

An atom or group of atoms or presence of double or triple bond which
Functional Group | determines the characteristic properties of an organic compound is
known as functional group.

The organic compounds containing carbon, hydrogen and nitrogen as

Amines functional group are called as amines.
Alkvl Halides The organic compounds having functional group containing carbon,
y hydrogen and halogens are called alkyl halides.
Alkenes Hydrocarbon compounds consisting of double bonds between two
carbon atoms in their molecules are called alkenes.
Alkvnes Hydrocarbon compounds consisting of triple bonds between two
y carbon atoms in their molecules are called alkynes.
Esters Organic compounds consisting of” functional group (! o :“e . {
called esters. :__}___ . .h'__ﬁ ARRY
Aldehydes Aldehydes have fur <, onal aroup I|
_____ ._l___L_--___ ' -
n-Propvl When terminal iycrvg =n I .emovej froni-tie structure of propane, n
Py propyl i is obtrined.

L T, T
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Chapter-11

Organic Chemistry

SELF TEST

Time: 35 Minutes

Q.1

Q.2
()
(i)
(iii)
(iv)
V)
Q.3
()
(i)

correct answer.
Vital Force Theory was furthgrinegeted by: .
(A) Kolbe, 1845 VL UB) Farat, 154€

(C) Divan, 1435 _ VL (b Derek, 348
Octane has, nisrecuial feorrauld: '

(A) Cahiugl | (B) CaHus

(C) CgHas (D) CgHss
Energy of C-O bonds is:

(A) 452 kJ/mol (B) 355 kJ/mol
(C) 200 kJ/mol (D) 351 kJ/mol
The percentage of machine in natural gas is:

(A) 87 (B) 85

(C) 89 (D) 90

—CHO is functional group of:

(A) Aldehydes (B) Ketones
(C) Ethers (D) Esters
Perfumes often contain:

(A) Rose oil (B) Olive oil
(C) Kerosene oil (D) None of these

Give short answers to the following questions.

Differentiate between open chain and closed chain compounds.

Which factors influence catenation?
What is pitch?

Explain ammonical liquor?

How organic compounds are used for fuel? Vo
Answer the following questions_in-aztail.

Explain briefly types of formulaa-%f"-mhn’hﬁ Qal-ﬁHOL'hdS._“ \\ i

Explain the tests for the following fl-J_rect'-’._é-.na'rJ gray s
(i) Aldehydic groug. W Y LD Garleayiic group

Marks:zS'

Four possible answers (A), (B), (C) and (D) to each questiti are L_wive"., _fmr';t tha

(5x1=8)

(5x2=10)

A (5+'4="9)'

()
(4)

L , 3 ' | " - - - - - - -
NOTE: Paren(s fg’.gbmlerrs sar-conduct this test in their supervision in order to check the skill

of studenl"e: -
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