Maharashtra Board Solutions for
Class 10- Science (Part 1): Chapter
9- Carbon Compounds

BOOK SOLUTIONS

CLASS 10

SCIENCE PART 1

€IndCareer

CHAPTER 9
Carbon Compounds

Maharashtra Board Solutions—

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com, 52, Shilpa Nagar, Somalwada Nagpur - 440015
Maharashtra, India

WhatsApp +91 9561 204 888, Website: https //wwwmdcareer com

/\ cl
ter 9- carbon -compounds/

EIndCareer



https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/

g'll 1%l w/GAl S i

Maharashtra Board Solutions for
Class 10- Science (Part 1): Chapter
9- Carbon Compounds

Class 10: Science Chapter 9 solutions. Complete Class 10 Science Chapter 9 Notes.

Maharashtra Board Solutions for Class 10- Science (Part
1): Chapter 9- Carbon Compounds

Maharashtra Board 10th Science Chapter 9, Class 10 Science Chapter 9 solutions
Question 1.

Match the pairs.

Group B
Group A

a. C,Hg 1. Unsaturated hydrocarbon
b. C,H, 2. Molecular formula of an alcohol
c. CH,O 3. Saturated hydrocarbon

d.C;Hs 4. Triple bond

Question 2.
Draw an electron dot structure of the following molecules. (Without showing the circles)

a. Methane.
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Answer:

Molecular formula: CH,

H

| H
H—C—H H:C:H
| e
u H
b. Ethene.
Answer:

Molecular formula: H,C = CH,

H H
\\ / H H
C=C C . C
/ N\ H H
H H
c. Methanol.
Answer:

Molecular formula: H;C — OH

'|{ H
H—C—O0OH H:C:O!H
| oo
H H
d. Water.
Answer:

Molecular formula: H,O
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Question 3.

Draw all possible structural formulae of compounds from their molecular formula given
below.

a. C;Hg
b. C,Hqo
c. C;H,
Answer:

a. C;Hg Propane:
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Question 4.
Explain the following terms with example.
a. Structural isomerism.
Answer:

The phenomenon in which compounds having different structural formulae have the same
molecular formula is called structural isomerism. Butane is represented by two different
compounds as their structural formulae are different. The first compound is a straight chain
compound and the second compound is a branched chain compound. These two different
structural formulae have the same molecular formula i.e. C,H,,.

P Ton T

- | | |

H—(l:-—lc—tlz—(l:—»ﬂ H—C—C—C—H
J | I

H H H H H H-C-H H
Straight chain |
H

Branched chain

Two structural isomers of bﬁtane (CsH,y)

b. Covalent bond.
Answer:

The chemical bond formed by sharing of two valence electrons between the two atoms is called
covalent bond.

Example:

1. Hydrogen molecule formation: The atomic number of hydrogen is 1, its atom contains 1
electron in K shell. It requires one more electron to complete the K shell and attain the
configuration of helium (He). To meet this requirement two hydrogen atoms share their electrons
with each other to form H, molecule. One covalent bond, i.e. a single bond is formed between
two hydrogen atoms by sharing of two electrons.
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Single bond
H; Molecule
Two atoms of
hydrogen

2. Formation of oxygen molecule:

(1) The atomic number of oxygen is 8. The electronic configuration of oxygen is (2, 6). Oxygen
has 6 electrons in the outermost shell.

(2) It requires 2 electrons to complete the L shell and attain the configuration of neon (Ne).

(3) Each oxygen atom shares its valence electron with the valence electron of another oxygen
atom to give two shared pairs of electrons which results in the formation of oxygen molecule.

(4) Thus, two electron pairs are shared between two oxygen atoms, forming double covalent
bond (=).

c. Hetero atom in a carbon compound.
Answer:

Carbon compounds are formed by formation of bonds of carbon with other elements such as
halogens, oxygen, nitrogen, sulfur. The atoms of these elements substitute one or more
hydrogen atoms in the hydrocarbon chain and thereby the tetravalency of carbon is satisfied.
The atom of the element which is substitute for hydrogen is referred to as a heteroatom.
Sometimes hetero atoms are not alone but exist in the form of certain groups of atoms.

Qter—9 carbon- comgounds/
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Structural formula Hetero atom
—~X(-Cl, Br, —1) Halogen
—0-H Oxygen
-0 - Oxygen
- NH, Nitrogen
0
— {|3 — : Oxygen

d. Functional group.
Answer:

The compound acquire specific chemical properties due to these hetero atoms or the groups of
atoms that contain hetero atoms, irrespective of length and nature of the carbon chain in that
compound. Therefore these hetero atoms or groups of atoms containing hetero atoms are
called the functional groups.

e. Alkane.
Answer:

In hydrocarbon, the four valencies of carbon atom are satisfied only by the single bonds, such
compounds are called alkane.

Example: In methane, four hydrogen atoms are bonded to carbon atom by four single covalent
bonds.

i i
|
H—C—H H—(|3—(’i?—H
|
H H H
Methane Ethane
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f. Unsaturated hydrocarbons.
Answer:

The carbon compounds having a double bond or triple bond between two carbon atoms are
called unsaturated hydrocarbons. The unsaturated hydrocarbons containing a carbon-carbon
double bond are called alkenes.

e.g. Ethene (CH, = CH,), Propene (CH;— CH = CH,).

The unsaturated hydrocarbons containing a carbon-carbon triple bond are called alkynes e.g.
Ethyne (CH = CH).

g. Homopolymer.
Answer:

The polymers formed by repetition of single monomer are called homopolymer. e.g.
polyethylene (CH,— CHy)n.

h. Monomer.

Answer:

The small unit that repeats regularly to form a polymer is called monomer.
Example: Ethylene.

i. Reduction.

Answer:

In a chemical reaction, removal of oxygen from a compound or addition of hydrogen to a
compound is called a reduction.

j- Oxidant.
Answer:

An oxidant is a reactant that oxidizes or removes electrons from other reactants during a redox
reaction. An oxidant may also be called an oxidizer or oxidizing agent. When the oxidant
includes oxygen, it may be called an oxygenation reagent or oxygen-atom transfer (OT) agent.
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Examples of oxidants include:

1. Hydrogen peroxide

2. Ozone

3. Nitric acid

4. Sulfuric acid
Question 5.

Write the IUPAC names of the following structural formulae.
a.CH; — CH, - CH, - CH;

Answer:

The number of carbon atopic in the longest chain: 4

Parent alkane: Butane [IUPAC name: n-Butane

b. CH; - CHOH - CH; (Practice Activity Sheet — 3)

Answer:

The number of carbon atoms in the longest chain: 3

1 2 3
CH; — CH — CHj4
|
OH

Parent alkane: Propane
Functional group: -OH (ol)
Assign the number: 2

The carbon atom to which the -OH group is attached is numbered as C.,. If the carbon chain of
the compound contains a -OH group then change the ending of the parent name, i.e., ‘e’ of
propane is replaced by ‘ol’. (ol stands for alcohol)

Parent suffix: Propan-2-ol

IUPAC name: Propan-2-ol
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c. CH;—- CH,—- COOH (Practice Activity Sheet — 3)
Answer:

The number of carbon atoms in the longest chain: 3
Parent alkane: Propane

Functional group: -COOH (-oic acid)

If the carbon chain of the compound contains a -COOH group then change the ending of the
parent name, i.e., ‘e’ of propane is replaced by ‘oic acid’.

Parent suffix: Propanoic acid
IUPAC name: Propanoic acid
d. CH; — CH, — NH,

Answer:

Number of carbon atoms: 2
Parent alkane: Ethane
Functional group: -NH, (amine)

If the carbon chain of the compound contains a -NH, group, then change the ending of the
parent name, i.e., ‘€’ of ethane is replaced by ‘amine’.

Parent suffix: Ethanamine
IUPAC name: Ethanamine.
e.CH; - CHO

Answer:

Number of carbon atoms: 2
Parent alkane: Ethane

Functional group: -CHO (al)
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If the carbon chain of the compound contains a -CHO group, then change the ending of the
parent name, i.e., ‘€’ of ethane is replaced by ‘al’.

Parent suffix: Ethanal

IUPAC name: Ethanal

f.CH;-CO-CH,-CH;

Answer:

Number of carbon atoms in the longest chain: 4
Parent alkane: Butane Functional group: -CO- (one)

Assign the number:
1 2 3 4
2 CH; — CO —CH; —CH;4
In the longest chain, the numbering of carbon atom starts from the carbon atom nearest to the

function group.

If the carbon chain of the compound contains a (-CO-) group, then change the ending of the
parent name, i.e., ‘€’ of butane is replaced by ‘one’.

Parent suffix: Butan-2-one

IUPAC name: Butan-2-one

Question 6.

Identify the type of the following reaction of carbon compounds.
1. CH; — CH, - CH, - OH + (O) — CH; — CH, — COOH

2. CH; - CH, - CH;3; + O, — 3CO, + 4H,0

3.CH; — CH =CH - CH; + Br, - CH; — CHBr — CHBr — CH;

4. CH;— CH3+ Cl, —» CH3;— CH,— Cl + HCI

5. CH3— CHZ— CHZ— CH2— OH — CH3— CHZ— CH = CH2+ Hzo
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6. CH3— CH2— COOH + NaOH — CH3— CHZ_ COONa* + Hzo
7. CH;— COOH + CH;— OH — CH;— COO — CH, + H,0

Answer:

ter-9 carbon -compounds/
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(1) CH;-CH,-CH,-OH mﬁg;ﬂq
CH;CH,-COOH
Chemical reaction : Oxidation reaction
(2) CH,-CH,-CH; + O, 22, 3C0, + 4H,0
Chemical reaction : Combustion
(3) CH3;-CH=CH-CH; + Br, —
CH-L;.—iI.“;II-I—Cll-I—BH3
Br Br
Chemical reaction : Addition reaction

(4) CH,-CH, + Cl, 22218 oy, CH,-Cl + HCL
Chemical reaction : Substitution reaction
(5) CHawCHE—CHE—CHE—DH%
CH;-CH,-CH = CH; + H;O
Chemical reaction : Dehydration reaction
(6) CH;-CH,-COOH + NaOH -
CH,;-CH,-C00-Na+ + H,0
Chemical reaction : Neutralization

(7) CH;-COOH + CH; — OH

_ad |, cH,-CO0-CH, + H;0
catalyst

Chemical reaction : Esterification

Question 7.

Write the structural formulae for the following IUPAC names:
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a. Pent-2-one

Answer:

Pent-2-one.

(1) Pent stands for 5 carbon atoms in a chain.
Number the carbon atoms in a chainas 1, 2, 3,.....

1 2 3 4 5
C-C-C-C-C

(2) ‘one’ stands for functional group

(-4

ketone. The number assigned for the ketone group is 2. Show the ketone group at C,.

0

I
C-C-C-C-C
1 2 3 4 5

(3) Now satisfy the valencies of each carbon atom
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o
o
H H H H
0

I
CH; — C — CH, — CH, — CH;
1
CH; - C —CH; - CH; — CH;
b. 2-Chlorobutane
Answer:

(1) In 2-chlorobutane, butane is parent alkane stands for 4 carbon atoms and number the
carbon atoms in achainas 1, 2, 3,....

1 2 3 4
C-C-C-C-

(2) Chloro (Halo) is the prefix and the number assigned for prefix (chloro) is 2. Show the chloro
atom at C,

1 2 3 4
C-C-C-C-
|
cl

(3) Now satisfy the valencies of each carbon atom

H H H H
S S
H H H H cl
cna_clﬂ_tmrcﬂa'

Cl
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c. Propan-2-ol
Answer:

(1) Propan stands for 3 carbon atoms in a chain. Number the carbon atom in a chain as 1, 2, 3.

1 2 3

_C-C-C-

(2) “-ol’ stands for (-OH) hydroxyl group. The number assigned for the hydroxyl group is 2. Show
the -OH group at C,.

OH
I
C-C -¢C
1 2 3

(3) Now satisfy the valencies of each carbon atom

H OH H
S
H H H OH

CH, — CH — CH,
OH
d. Methanal
Answer:

(1) Meth — stands for one carbon atom and assigned the number ‘1’ to carbon in the functional
group -CHO.

(2) “-al’ stands for functional group (-CHO) aldehyde.

(3) Now satisfy the valencies of carbon in -CHO.
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H H

I I
~-C=0—H-C=0— HCHO

(Aldehyde) Methanal
HCHO
e. Butanoic acid
Answer:

(1) But stands for 4 carbon atoms in a chain. Number the carbon atoms in a chainas 1, 2, 3,....
4 3 2 1
C-C-C-C

‘-oic acid’ stands for functional group -COOH. Assign the number 1 to carbon in the functional
group -COOH.

4 3 2 1
C-C-C-COOH
Now satisfy the valencies of each carbon atom

III H H
I I
H—?—('J—(]J—CD{}H = CH; - CH, — CH, — COOH

H H H
. CH; — CH, — CH, — COOH

f. 1-Bromopropane.
Answer:

(1) In 1-bromopropane, propane is parent alkane stands for 3 carbon atoms and number the
carbon atoms inachainas 1, 2, 3.......

el 11IUN\..adl CCI
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32 1
C_C_C

(2) Bromo (Halo) is the prefix and the number assigned for prefix (bromo) is 1, show the
bromine atom at C,.

3 2 1
C-C-C-Br

(3) Now satisfy the valencies of each carbon atom

H H H

| | |
H"—{E—C-"C-BFECH:;—CHE—CHE—BF

| |

H H H

CH, — CH, — CH, — Br

g. Ethanamine

Answer:

(1) Eth stands for 2 carbon atoms in a chain and the parent alkane is ethane.
-C-C-

(2) ‘amine’ stands for (- NH,) amino group. Show the amino (-NH,) at any carbon atom.
—C-C—-NH,

(3) Now satisfy the valencies of each carbon atom

% g
|

H_?_{?_NHEECHE‘“CHE_NHQ
H H

CH; - CH, — NH,
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h. Butanone.
Answer:

(1) But stands for 4 carbon atoms in a chain and the parent alkane is butane. Number the
carbon atoms in achain 1, 2, 3,....

i 2 3 4
C-C-C-C

(2) ‘one’ stands for functional group

(-4

ketone. The number assigned for the ketone group is 2. Show the ketone group at C,.

o

|
C_
1

2

-C-C
3 4

(3) Now satisfy the valencies of each carbon atom

H OHH 0
H—(lll—{%—{ll—l:}—HECHa—%—CHz—CHﬁ
H H H
0

|
CH; - C — CH, — CH,

Question 8.
a. What causes the existance of very large number of carbon compound?

Answer:

elnu wdi CCI
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(1) Carbon has a unique ability to form strong covalent bonds with other carbon atoms; this
results in formation of big molecules. This property of carbon is called catenation power. The
carbon compounds contain open chains or closed chains of carbon atoms. An open chain can
be a straight chain or a branched chain. A closed chain is a ring structure. The covalent bond
between two carbon atoms is strong and therefore stable. Carbon is bestowed with catenation
power due to the strong and stable covalent bonds.

(2) One, two or three covalent bonds can bond together two carbon atoms. These bonds are
called single covalent bond, double covalent bond and triple covalent bond respectively. Due to
the ability of carbon atoms to form multiple bonds as well as single bonds, the number of carbon
compounds increases. For example, there are three compounds, namely, ethane (CH;— CH,),
ethene (CH, = CH,) and ethyne (CH = CH) which contain two carbon atoms.

(3) Carbon being tetravalent, one carbon atom can form bonds with four other atoms (carbon or
any other). This results in formation of many compounds. These compounds possess different
properties as per the atoms to which carbon is bonded. For example, five different compounds
are formed using one carbon atom and two monovalent elements hydrogen and chlorine: CH,,
CH,CI, CH,CI,, CHCI;, CCl,. Similarly carbon atoms form covalent bonds with atoms of
elements like O, N, S, halogen and P to form different types of carbon compounds in large
number.

(4) Isomerism is one more characteristic of carbon compound which is responsible for large
number of carbon compounds.

b. Saturated hydrocarbons are classified into three types. Write these names giving one
example each.

Answer:

In hydrocarbon, the four valencies of carbon atom are satisfied only by the single bonds, such
compounds are called saturated hydrocarbons. Methane molecule contains only one carbon
atom. In methane, four hydrogen atoms are bonded to carbon atom by four covalent bonds.

H H H
| |
H—C—H H_(f_(lj_H
|
H H H
Methane Ethane
h Jiwww.in reer.com
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c. Give any four functional groups containing oxygen as the heteroatom in it. write name
and structural formula of one example each.

Answer:
_l;t;; Atom Name
”D'xyéén . 1. Aleohol
2. Aldehvde
3. Ketone

I 4. Carboxylic

L

5. Ether

Functional Group

Condensed
Structural
Structural
Formula
Formula
-0-H —0OH
0
|
-C -H — CHO
(8]
-C - - C0 -
0
|
-C-0-H — COOH
(8] 8]

|
H-C-0 -
|

H
|
C -

|
H

H

Name

Methanol

Acetaldehyde

Acetone

Acetic acid

Dimethyl

ether

d. Give names of three functional groups containing three different heteroatoms. Write
name and structural formula of one example each.

Answer:

ter-9-carbon-compounds/
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' : ‘ Condensed
Hetero Atom  Name Structural Formula : Example
. | | Structural Formula
(1) Halogen, @ Halo —-X(-Cl, -Br, -I) | —=X(—-Cl, —Br, —I) | CH;Cl Chloromethane
[Chlorine | CH; — CH, — Br Bromoethane
Bromine, '
Todine]
(2) -Oxygen Alcohol -0-H -~ OH CH; — OH Methanol |
| CH; — CH, — OH Ethanol
. (3) Nitrogen | Amine -N-H — NH, CH; — NH, Methyl amine
| H ' CH, — CH, — NH, Ethylamine

e. Give names of three natural polymers. write the place of their occurance and names of
monomers from which they are formed.

Answer:

1. Poly saccharide is a natural polymer. It occurs in starch/carbohydrates. It is formed from
monomer glucose.

2. Protein is a natural polymer. It occurs in muscles, hair, enzymes, skin, egg. It is formed
from alpha amino acids.

3. Rubber is a natural polymer. It occurs in latex of rubber tree. It is formed from monomer
isoprene.

f. What is meant by vinegar and gasohol? What are their uses?
Answer:

(1) Vinegar is a 5 — 8% aqueous solution of acetic acid. It is used as preservative in pickles. It is
used to cook meat. 1t is used as a salad dressing.

(2) To increase the efficiency of petrol, it is mixed with 10% anhydrous ethanol, such a fuel is
called gasohol. It is used as a fuel in cars and other vehicles.

g. what is a catalyst ? write any one reaction which is brought about by use of catalyst?
Answer:

Catalyst is a substance, which changes the rate of reaction, without causing any disturbance to
it. Vegetable oil (unsaturated compound) undergoes addition reaction with hydrogen in the
presence of nickel catalyst to form vanaspati ghee (saturated compound).
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Project:

Prepare a chart giving detailed information of carbon compounds in everyday use. Display it in
the cluss and discuss.

Can you recall? (Text Book Page No. 110)

Question 1.

What are the types of compounds?

Answer:

Organic and inorganic compounds are the two important types of compounds.
Question 2.

Objects in everyday use such as foodstuff, fibres, paper, medicines, wood, fuels are made of
various compounds. Which constituent elements are common in these compounds?

Answer:

The constituent elements common in these compounds are carbon (C), hydrogen (H) and
oxygen (O).

Question 3.

To which group in the periodic table does the element carbon belongs? Write down the
electronic configuration of carbon and deduce the valency of carbon.

Answer:

The element carbon belongs to group 14 and its electronic configuration is 2, 4. The valency of
carbon is 4.

Use your brain Power! (Text Book Page No. 115)
Question 1.

The molecular formula of ethyne is C,H,. From this draw its structural formula and electron-dot
structure.

Answer:
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Ethyne: Molecular formula: C,H,
H-C=C-H H:C::C:H

Question 2.

How many bonds have to be there in between the carbon atoms in ethyne so as to satisfy their
tetra valency?

Answer:

To satisfy their tetravalency, three double bonds have to be there in between two carbon atoms
in ethyne.

Use your brain power! (Text Book Page No. 116)
Question 1.

Draw the electron-dot structure of cyclohexane.
Answer:

Cyclohexane: Molecular formula: CgH;,

H H H H
H\ \C.f" KH H_ C .H
H-ﬁ:"" ‘"“(I:wH H'C™ "C"H
H—f - /C\— H. (.:. .é..H
C S C .
H /\ H H .. H
H H H H
Cyclohexane

Use your brain power! (Text Book Page No. 112)

Question 1.
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Atomic number of chlorine is 17. What is the number of electrons in the valence shell of the
chlorine?

Answer:

There are seven electrons in the valence shell of the chlorine.

Question 2.

Molecular formula of chlorine is Cl,. Draw electron-dot and line structure of a chlorine molecule.

Answer:
:CL:Cl: — :Cl-Cl: — C1-Cl

Question 3.

The molecular formula of water is H,0. Draw electron-dot and line structures for triatomic
molecule. (Use dots for electron of oxygen atom and crosses for electrons of hydrogen
atoms.)

Answer:

Hx-O-xH

Question 4.

The molecular formula of ammonia is NH;. Draw electron-dot and line structures for ammonia
molecule.

Answer:

H:N:H — H-N-H
N |
H H

Question 5.
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The molecular formula of carbon dioxide is CO,. Draw the electron-dot structure (without
showing circle) and line structure for CO.,.

Answer:
:0::C::0: — 0=C=0

Question 6.

With which bond C atom in CO, is bonded to each of the O atoms ?
Answer:

In CO,, carbon atom is bonded to each of the O atoms by double bond.
Question 7.

The molecular formula of sulfur is Sg in which eight sulphur atoms are bonded to each other to
form one ring. Draw electron-dot structure for Sg without showing the circles.

Answer:
5 S 5
N /N S S. .S. .S
\'s” s UsT s
5
\/Sx s 8
5 5

The above Sg molecule of sulphur has crown shaped structure. One molecule of sulpur is made
up of eight atoms of sulphur.

Use your brain power! (Text Book Page No. 113)
Question 1.
Hydrogen peroxide decomposes of its own by the following reaction:

2H-0-0-H—->2H-0-H+0,
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From this, what will be your inference about the strength O — O covalent bond ?
Tell from the above example whether oxygen has catenation power or not.
Answer:

In hydrogen peroxide (H,O,), the O — O covalent bond is not strong as oxygen has no
catenation power.

Molecular Condensed Number of Number  Boiling point
Name formula Structural formula  carbon atoms  of °C
-CH,—
units
Ethene C,H, CH, =CH, 2 0 -102
Propone CjH; CH; — CH = CH, 3 1 -48
1-Buten C,Hg CH;—CH,-CH= ... -6.5
e CH,
1-Pente  CsHy CH;-CH,-CH,- ... 30
ne CH=CH,

Use your brain power! (Text Book Page No. 120)
Question 1.

The above table shows the homologous series of alkenes. Inspect the molecular formulae of the
members of this series. Do you find any relationship, in the number of carbon atoms and the
number of hydrogen atoms in the molecular formulae?

Answer:

In the above homologous series, if we observe the molecular formulae of alkenes then the
number of carbon atoms are half the number of hydrogen atoms.

Question 2.

If the number of carbon atoms in the molecular formulae of alkenes is denoted by ‘n’ what will
be the number of hydrogen atoms?
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Answer:

If the number of carbon atoms in the molecular formulae of alkenes is denoted by ‘n’ then the
number of hydrogen atoms would be 2n.

Question 3.

What would be the general formula for the molecular formulae of the members of the
homologous series of alkanes? What would be the value of ‘n’ for the first member of this
series?

Answer:

The general formula for the homologous series of alkane is C,H,, . ,. The value of ‘n’ for the first
member of homologous series is 1.

CiHzney = CiHy w1 +2=CH,
Question 4.

The general molecular formula for the homologous series of alkynes is C,H,, _,. Write down the
individual molecular formulae of the first, second and third members by substituting the values
2, 3 and 4 respectively for ‘n’ in this formula.

Answer:

The general molecular formula for the homologous series of alkynes is C,H,,,_»
n=2C,H;.,_,=C,H, Ethyne

n=3C;H;,.3_,=CsH, Propyne

n=4C,H;,.,_,=C,Hs Butyne

Question 5.

Write down structural formulae of the first four members of the various homologous
series formed by making use of the functional groups.

Answer:
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Functional group Functional group Functional group
Functional Aldehyde — CHO  Carboxylic acid — Amine -NH,
group Halo — X COOH
(CI, Br, -I)
CH,CI HCHO HCOOH CH;3NH,
Chloromethan  Methanal Methanoic acid Methenamine
e
CH;-CH,-ClI CH;CHO CH;COOH CH;CH,NH,
Chloroethane Ethanal Ethanoic acid Ethanamine
CH; - CH, - CH;CH,CHO CH,;CH,COOH CH;CH,CH,NH,
CH,-ClI Propanal Propanoic acid Propanamine
1-Chloropropa
ne
CH; - CH, - CH;CH,CH, CHO  CH;CH,CH,COOH  CH;CH,CH,CH,NH,
CH, CH, -CI Butanal Butanoic acid Butanamine
1-Chlorobutan
e

Question 6.

General formula of the homologous series of alkanes is C,H,, ... Write down the
molecular formula of the 8th and 12th member using this.

Answer:

General formula of alkanes is C,H,, . »

n =38 CgH,.5.,= CgHys Octane

n=12C;Hy . 12+2 = Cy,Hys Dodecane

Use your brain power! (Text Book Page No. 121)

Question 1.
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Draw three structural formulae having molecular formula C;H,,. Give the names
n-pentane, i-pentane and neo-pentane to the above structural formulae.

Answer:
H H H H H
I I | I i
() H-Cc-C-C-C-C-H n-Pentane
I I I I |
H H H H H
ror
{2]H~—{|:—{|:—I|:‘—(|I—H i-pentane
H HC-H H H
I
H
i
H—C—H
oy
{B)H—(il — C — (l:—H neo-pentane
| H
H——{l_"f—H
H
Question 2.

Draw all possible structural formulae having molecular formula C¢H,,. Give names to all
the isomers.

Answer:
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H H H H H H
(I)H—{I?—{Ifxmé—(ll—é—l(lj—H n-hexane
HHEHEHEEHEH,
H H HHH
(2) H- —(ll—(ll—é—-—H i-hexane
HH-C-HH H B
i ,
HH H HH
H-6-C - & - ¢ Gn
l!II|1H—(|J—HIlI IlI i-hexane
B
H
HH+(|)‘—HH H
{S)Hwé— (l.'t —JJ—L’IJ—H neo-hexane
HH-C-HH H
B

Try This! (Text Book Page No. 124)

Question 1.

Light a bunsen burner. Open and close the air hole at the bottom of the burner by means
of the movable ring around it. When do you get yellow sooty flame? When do you get
blue flame?

Answer:
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When the air hole at the bottom of the burner is open, sufficient oxygen is mixed gaseous fuel
for complete combustion and a clean blue flame is obtained. When the air hole is partially
blocked by means of the movable ring around it, the air supply is limited which results in
incomplete combustion. Hence, yellow sooty flame is produced.

(Text Book Page No. 126)
Question 1.

The names of four fatty acids separated from vegetable oils are given in the table. Identify the
number of carbon — carbon double bonds from their structure and molecular formula from the
below fatty acids which one when reacts with iodine will make the colour of iodine disappear.

Answer:
Molecular Number of C = C double Will it decolorise

Name Formula bonds 1,?

Stearic acid C,;H3;sCOOH yes/no

Oleic acid C,;H3;COOH One double bond yes/no

Plamitic C,sH3,COOH yes/no

acid

Linoleic C,,H3,COOH Two double bonds yes/no

acid

Use your brain power! (Text Book Page No. 128)
Question 1.

Explain by writing a reaction, what will happen when pieces of sodium metal are put in n-propyl
alcohol.

Answer:

n-Propyl alcohol reacts with pieces of sodium metal, sodium propoxide and hydrogen gas are
obtained.
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2CH; — CH; — CH; — OH + 2Na —
n-propyl aleohol
2CH; — CH; — CH; — ONa + H, 1

Sodium propoxide

Question 2.

Explain by writing a reaction, which product will be formed on heating n-butyl alcohol with
concentrated sulphuric acid.

Answer:

When n-butyl alcohol is heated with concentrated sulphuric acid, one molecule of water is
removed from its molecule to form 1-butene.

(:[-[3 — CH2 _ CHE — CH, — OH cone. H,50,
n-butyl alcohol - A
CH@ — CH,; — CH =CH; + H,O

1-butene |,

Use your brain power! (Text Book Page No. 129)
Question 1.

Which one of ethanoic acid and hydrochloric acid is stronger?
Answer:

Hydrochloric acid is stronger acid.

Question 2.

Which indicator paper out of blue litmus paper and pH paper is useful to distinguish between
ethanoic acid and hydrochloric acid ?

Answer:
pH paper is useful to distinguish between ethanoic acid and hydrochloric acid.

Use your brain power! (Text Book Page No. 130)
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Question 1.

Explain why does the lime water turns milky in the reaction of acetic acid with sodium
carbonate.

Answer:

In the reaction of acetic acid with sodium carbonate, carbon dioxide gas is evolved which turns
lime water milky resulting in the formation of insoluble calcium carbonate.

ECH;;CDDH + Nﬂgc{jg E— ZCHE;GDDNH

Acetic acid Sodium Sodium acetate
arh t
carbonate +H,0 + C'Dg 1
Ca(OH), + COyqy — CaCO; | + H,O
Lime water  Carbon Caleium
dioxide carbonate
(milky)
Question 2.

Explain the reaction that would take place when a piece of sodium metal is dropped in
ethanoic acid.

Answer:

When a piece of sodium metal is dropped in ethanoic acid, sodium acetate and hydrogen gas is
formed.

2CH;COOH + 2Na — 2CH;COONa + H, 1

Ethanoic acid Sodium Sodium ethanoate

Question 3.

Two test tubes contain two colourless liquids ethanol and ethanoic acid. Explain by writing
reaction which chemical test you would perform to tell which substance is present in which test
tube.

Answer:
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Ethanol does not react with sodium bicarbonate, while ethanoic acid reacts with sodium
bicarbonate to form carbon dioxide gas.

CH,COOH + NaHCO; —> CH;COONa + H,0 + CO, 1

Ethanoic acid Sodium ethanoate

Use your brain power! (Text Book Page No. 131)
Question 1.

When fat is heated with sodium hydroxide solution, soap and glycerin are formed. Which
functional groups might be present in fat and glycerin? What do you think?

Answer:

The functional group carboxylic acid (-COOH) is present in fat whereas the functioned group
hydroxyl group (-OH) is present in glycerin.

Can you tell? (Text Book Page No. 131)
Question 1.

What are the chemical names of the nutrients that we get from the foodstuff, namely, cereals,
pulses and meat?

Answer:

The nutrients that we get from the foodstuff, namely cereals, pulses and meat are alpha amino
acids.

Question 2.

What are the chemical substances that make cloth, furniture and elastic objects?

Answer:

The chemical substances that make cloth, furniture and elastic objects are cellulose and rubber.
Use your brain power! (Text Book Page No. 133)

Question 1.
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Structural formulae of some monomers are given below. Write the structural formula of the
homopolymer formed from them.

CH, CH,
1. CH, = ¢ 2.CH2=(|J_
CH, CH,
Answer:
1. (|2H3 [ CH; |
CH2=‘|3 ——H;C—(;‘.——
CH, i CH; |n
Monomer . Rolymer
2. CH, [ CH, |
CH,Z(lf' — __'Hz{:._;[I:__
(l:N ) | [I:N ] n
Monomer Polymer

MaharashtraBoardSolutions.com

Question 2.

From the given structural formula of polyvinyl acetate, that is used in paints and glues, deduce
the name and structural formula of the corresponding monomer.
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L In
polyvinyl acetate (polymer)

Answer:

0]
CH, — (IE —CH =CH,
{monomer)
(Text Book Page No. 133)
Question 1.
Complete the following table by writing their Structural formulae and Molecular formulae.
Answer:

(Answer is given directly in bold letters.)
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S _; hain of Carbon at Structural formula | Molec : Name
orm 1
traight c o on atoms e PRAEIES :
H |
C H‘E"H CH, ! Methane |
| !
| ;
I A Sl
c-cC H-‘f-‘f-ﬂ C,H, | Ethane
HH
| sililin
C-C-C | H—?‘?‘?‘H i C;H, Propané
HHH :
SE— | -
| ik
g lip Ul ! kit kA e | Cise Butane
! HHHH
[l e |
. |
HHHHH i
b
o JIE ST U YRR T H-?-?-f-"f-‘f-'f-“ CeHy4 Hexane
' HHHHHH |

ter-9 carbon -compounds/
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il il
o N R AT IR : H-f-f-?-'ﬁ-‘f-‘f-‘f-“ C;Hyg Heptane
HHHHHHH
T
gillielll et Wil bl il igedlll i1} H-‘f-‘f-‘f-*f-‘f—‘f-‘ﬁ“ﬁ—ﬂ | CgHyg Octane
I | HHHHHHHEH ‘
vl
c-c-c-c-c-c-c-c-¢ | H-G-C-C-C-CC-C-C-CH | cn, Nonane
i ' HHHHHHHHH

| e e

fc_c—c-c-c_c_c—c_c_c! i ST A D [l Decane
: : ' HHHHHHHHHH

Fill in the gaps in the table: (Text Book Page No. 119)
(Answer is given directly in bold letters.)

a. Homologous series of alkanes.

Answer:
Name Mfgi:uui:r Condensed Structural Formula Nl:;‘:;‘:;lﬂf _P:;?:t:e;fts 12] l::ﬂl:,gc
: i | atoms
| Methane CH, CH, o I 1 162
Ethane C,Hs CH, — CH, 2 5 2 — 885
Propane = CiH,  CH;-CH,-CH, | 3 | 3 4
_ﬁm a; _____ E;Hm CHS-CHZ_CHZ_CH:i _4__ B _F_ |
 Pentane | CiHp | CH, — CH, — CH, — CH, — CH, | 5 ' 5 36
| Hexane C¢Hn  CH,-— CH, - CH,— CH, - CH, — CH, 6 ' 6 69

b. Homologous series of alcohol.

Answer:

ter-9-carbon-compounds/
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Molecular | e Number of | Boiling. i
Name Fobmidia Condensed Structural Formula carbon — CH, - Units  Point °C i
atoms i
B L Ll il - _— S B 5 b S2E el A5 e Al ]
Methanol CH,0 | CH,0H 1 1 | 63
Ethanol = C,HO CH; — CH,0H 2 ) .8
Propanol = C,H;0 CH; — CH, — CH, — OH 3 3 97
Butanol C:Hy,0 CH, — CH; — CH, — CH, — OH 4 4 118
c. Homologous series of alkenes.
Answer:
= ! Nuai;n_er of
Molecular | ' Number of & Boiling
Name | Condensed |
formula @ Condens Structural Formula | carbon _CH,_ Units | Point °C
———————— e - e e e ——————— e rec——— i atnms
Ethyne C.H, . H,C = CH, 2 0 - 102
Propane C;Hg CH; — CH =CH, 3 1 — 48
1-Butene C,Hg CH; — CH,; — CH =CH, ; 4 2 - 6.5
1-Pentane CsHyp CH;—CH,~ CH, —-CH=CH, | 5 3 +30

(Text Book Page No. 123)

Question 1.

Complete the table by writing the IUPAC names in the third column.

(Answer is directly given with underline.)

Answer:
Structural formula IUPAC name
Common
name
Ethylene CH, = CH, Ethene
Acetylene HC = CH Ethyne

ter-9-carbon-compounds/
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Acetic acid CH; -COOH Ethanoic acid
Methyl alcohol CH;— OH Methanol

Ethyl alcohol CH; - CH,-OH Ethanol

Use your brain power! (Text Book Page No. 119)
Question 1.

By how many -CH,— (methylene) units do the formulae of the first two members of homologous
series of alkanes, methane (CH,) and ethane (C,H;) differ? Similarly, by how many -CH,— units
do the neighbouring members ethane (C,Hg) and propane (C;H;) differ from each other?

Answer:

The first two members of homologous series of alkanes, methane (CH,) and ethane (C,Hg)
differed by one -CH,— unit. Similarly, ethane (C,Hs) and propane (C;Hg) differed by -CH,— unit.

Question 2.

How many methylene units are extra in the formula of the fourth member than the third member
of the homologous series of alcohols?

Answer:

There is only one, methylene unit extra in the formula of the fourth member and the third
member of the homologous series of alcohols.

Question 3.

How many methylene units are less in the formula of the second member than the third member
of the homologous series of alkenes?

Answer:

There is only one methylene unit less in the formula of the second member of and the third
member of the homologous series of alkenes.

Fill in the blanks and rewrite the completed statements:

Question 1.
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The organic compounds having double or triple bonds in them are termed as ............

Answer:

The organic compounds having double or triple bonds in them are termed as unsaturated
hydrocarbons.

Question 2.

The general formula of alkane is ...............

Answer:

The general formula of alkane is CH,, .+ 5.

Question 3.

The compounds of homologous series have the same .............. group.
Answer:

The compounds of homologous series have the same functional group.
Question 4.

A double bond is formed between carbon atoms by ............ pairs of electrons.
Answer:

A double bond is formed between carbon atoms by two pairs of electrons.
Question 5.

The compounds having different structural formulae having the same molecular formula is called

Answer:

The compounds having different structural formulae having the same molecular formula is called
structural isomerism.

Question 6.
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The functional group of etheris ..............

Answer:

The functional group of ether is -O-.

Question 7.

The general formula of alkene is ............

Answer:

The general formula of alkene is C H,,.

Question 8.

The bond between two atoms of nitrogenisa ............ bond.
Answer:

The bond between two atoms of nitrogen is a triple bond.
Question 9.

Benzene ringis madeup of .............. carbon atoms.

Answer:

Benzene ring is made up of six carbon atoms.

Question 10.

Dueto............. , vegetable oil is converted into vanaspati ghee.
Answer:

Due to hydrogenation, vegetable oil is converted into vanatspati ghee.
Question 11.

.............. control the heredity at molecular level.

@‘II IVN\dil TCI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/

@I Nndaual cci
Nucleic acids control the heredity at molecular level.
Question 12.
The regular repetition of a small unit is called ..............
Answer:
The regular repetition of a small unit is called polymer.
Question 13.
The structural formula of polypropylene is ...................
Answer:

The structural formula of polypropylene is

T
CH—CH;

n.
Question 14.
The monomers of proteins are .................
Answer:
The monomers of proteins are alpha amino acids.
Question 15.
The monomer of cellulose is ............
Answer:
The monomer of cellulose is glucose.
Question 16.

............. have sweet odour.
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Answer:

Esters have sweet odour.

Choose the correct alternative and rewrite the statement:
Question 1.

The property of direct bonding between atoms of the same element to form a chain is
called ...........

(a) catenation

(b) isomerism

(c) dehydration
(d) polymerization
Answer:

The property of direct bonding between atoms of the same element to form a chain is called
catenation.

Question 2.

The molecular weight of two adjacent members in homologous series of an alkane differ
by .......... units.

Answer:

The molecular weight of two adjacent members in homologous series of an alkane differ by 14
units.

Question 3.
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Consecutive members of a homologous series differ by .......... group.
(@) -CH

(b) -CH2

(C)-CH3

(d) -CH4

Answer:

Consecutive members of a homologous series differ by CH, group.
Question 4.

........... is used to prepare carbon black.
(a) Methane

(b) Ethene

(c) Propane

(d) Butane

Answer:

Methane is used to prepare carbon black.
Question 5.

........... is the general formula of alkene.
(a) CoHan

(b) CiHzy 4 2

(c) CiHzn -

(d) CiH. >

Answer:
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C.H,, is the general formula of alkene.

Question 6.

The reaction of methane with chlorine in the presence of sunlight is called ...........
(a) pyrolysis

(b) an elimination reaction

(c) a substitution reaction

(d) an addition reaction

Answer:

The reaction of methane with chlorine in the presence of sunlight is called a substitution
reaction.

Question 7.

The general formula for alkynes is .............
(a) CoHan

(b) CiHan 42

(€) CaHan -2

(d) CHan -4

Answer:

The general formula for alkynes is C,H,,_>
Question 8.

The reaction of ............ with ethanol is a fast reaction.
(a) calcium

(b) magnesium

(c) sodium
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(d) aluminum

Answer:

The reaction of sodium with ethanol is a fast reaction.

Question 9.

Ethylene has ............. bond between two carbon atoms.

(a) a single

(b) a double

(c) a triple

(d) an ionic

Answer:

Ethylene has a double bond between two carbon atoms.

Question 10.

The saturated hydrocarbons are those in which carbon atom are linked by .............
(a) a single bond

(b) a double bond

(c) a triple bond

(d) an ionic bond

Answer:

The saturated hydrocarbons are those in which carbon atom are linked by a single bond.

Question 11.
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(b) octane

(c) methane

(d) heptane
Answer:

C;H;s is heptane.

Question 12.

0
|

— C —OH is called ___.

(a) carboxylic acid group
(b) aldehyde group

(c) ketonic group

(d) alcohol group
Answer:

(a) carboxylic acid group

Question 13.

Answer:

€IndCareer

The possible isomers for C;H, are 3.
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Question 14.

.......... contains alcoholic functional group.

H H

| |
(@H-C-0-H (b)CH;—C—-H
| |

H OH
CH,
(c) CH; — {lj — CH, (d) all of these
oH

Answer:

(d) all of these

Question 15.

Oxygen molecule has ............ bond between two oxygen atoms.
(a) a double

(b) a single

(c) atriple

(d) an ionic

Answer:

Oxygen molecule has a double bond between two oxygen atoms.
Question 16.

Some acetic acid is treated with solid NaHCO,. The resulting solution will be ...........
(a) colourless

(b) blue
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(c) green
(d) yellow
Answer:
Some acetic acid is treated with solid NaHCO;. The resulting solution will be colourless.
Question 17.
Ethanoic acid has a ......... odour.
(a) rotten eggs
(b) pungent
(c) mild
(d) vinegar-like
Answer:
Ethanoic acid has a vinegar-like odour.
Question 18.
Acetic acid ...........
(a) turns red litmus blue
(b) has pungent odour
(c) is red in colour
(d) is odourless
Answer:
Acetic acid has pungent odour.
Question 19.

When acetic acid reacts with sodium metal ........... gas is formed.
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(a) oxygen
(b) hydrogen
(c) chlorine
(d) nitrogen
Answer:
When acetic acid reacts with sodium metal hydrogen gas is formed.
Question 20.
The molecular formula of acetic acid (ethanoic acid) is ............
(a) HCOOH
(b) CH;COOH
(c) C,HsCOOH
(d) C;H,COOH
Answer:
The molecular formula of acetic acid (ethanoic acid) is CH;COOH.
Question 21.
When sodium bicarbonate solution is added to dilute acetic acid ............
(a) a gas is evolved
(b) a solid settles at the bottom
(c) the mixture becomes warm
(d) the colour of the mixture becomes yellow
Answer:

When sodium bicarbonate solution is added to dilute acetic acid a gas-is evolved.
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Question 22.

2 ml of ethanoic acid was taken in each of test tubes A, B, C and 2 ml, 4 ml, 6 ml of water
was added respectively to them. A clear solution is obtained in ...........

(a) test tube A

(b) test tube B

(c) test tube C

(d) all the test tubes
Answer:

2 ml of ethanoic acid was taken in each of test tubes A, B, C and 2 ml, 4 ml, 6 ml of water was
added respectively to them. A clear solution is obtained in all the test tubes.

Question 23.

In the presence of acid catalyst, ethanoic acid reacts with ethanol and ........... ester is
produced.

(a) ethanol

(b) ethanoic

(c) ethyl ethanoate

(d) ethyl ethanol (Practice Activity Sheet — 1)
Answer:

In the presence of acid catalyst, ethanoic acid reacts with ethanol and ethyl ethanoate ester is
produced.

Question 24.

The following structural formula belongs to which carbon compound?
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(a) Camphor

(b) Benzene

(c) Starch

(d) Glucose (Practical activity sheet- 2)
Answer:

(b) Benzene

Question 25.

What type of reaction is shown below?
CH4+CI2— Sunlight CH3-CI+HCI

(a) Addition

(b) Substitution

(c) Decomposition

(d) Reduction (Practice Activity Sheet — 3)
Answer:

(b) substitution

Question 26.

The carbon compound is used in daily life is ...........
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(a) edible oil
(b) salt
(c) carbon dioxide
(d) baking soda (March 2019)
Answer:
The carbon compound is used in daily life is edible oil

State whether the following statements are true or false. (If a statement is false, correct it
and rewrite it.):

Question 1.

Generally the melting and boiling points of carbon compounds are high.
Answer:

False. (Generally the melting and boiling points of carbon compounds are low.)
Question 2.

Till now the number of known carbon compounds is about 10 million.

Answer:

True.

Question 3.

Unsaturated hydrocarbons are less reactive than saturated hydrocarbons.
Answer:

False. (Unsatured hydrocarbons are more reactive than saturated hydrocarbons.)
Question 4.

Benzene is an aromatic compound.

Answer:
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True.

Question 5.

The carbon-carbon double and triple bonds are also recognised as functional groups.
Answer:

True.

Question 6.

The general formula of alkyne is C,H,,.

Answer:

False. (The general formula of alkyne is C,H,,_>)

Question 7.

Naphthalene burns with a yellow flame.

Answer:

True.

Question 8.

When vegetable oil and tincture iodine react, the color of iodine does not change.
Answer:

False. (When vegetable oil and tincture iodine react, the colour of iodine changes.)
Question 9.

Saturated fats are healthy.

Answer:

False. (Saturated fats are harmful to health.)

Question 10.
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Aqueous solution of ethanol is found to be neutral.
Answer:
True.
Question 11.
Denatured ethanol is used as industrial solvent.
Answer:
True.
Question 12.
Vinegar is a 12-15 % aqueous solution of acetic acid.
Answer:
False. (Vinegar is a 5-8 % aqueous solution of acetic acid.)
Question 13.
The functional group of ethanoic acid is a carboxylic group.
Answer:
True.
Question 14.
Sodium hydroxide is used in the preparation of soap from fats and oils.
Answer:
True.
Question 15.
Rubber is a manmade macromolecule.

Answer:
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False. (Rubber is a natural macromolecule.)
Question 16.

Polyvinyl chloride is used in the manufacture of P.V.C. pipes and bags.
Answer:

True.

Question 17.

Polyethylene is a homopolymer.

Answer:

True.

Question 18.

The chemical bonds in carbon compounds do not produce ions.
Answer:

True.

Find the odd one out:

Question 1.

Propane, methane, ethene, pentane
Answer:

Ethene. (Others are saturated hydrocarbons.)
Question 2.

Methane, butane, benzene, sodium chloride
Answer:

Sodium chloride. (Others are organic compounds.)
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Question 3.
CH,, C,Hg, C3Hg, CaCO4
Answer:
CaCaO;. (Others are organic compounds.)
Question 4.
C,H,, C3Hg, C,Hg, CH,
Answer:
C,H,. (Others are saturated hydrocarbons.)
Question 5.
C,H,, C4H4o, C3Hg, CH,
Answer:
C,H,. (Others are saturated hydrocarbons.)
Question 6.
Polyethylene, Polysaccharide, Polystyrene, Polypropylene
Answer:
Polysaccharide (Others are manmade polymers.)
Question 7.
-NH,, -COOH,-SO,, -Br
Answer:
-S0O, (Others are functional groups.)
Question 8.

Methane, Ethane, Propene, Propane, Butane
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Answer:
Propene (Others are members of homologous series of alkanes.)
Match the columns:

Question 1.

Column Il
Column |

(1) CH, (a) CH, = CH,
(2) Ethane (b) C,H,,_»
(3) Alkene (c) Methane
(4) Alkyne  (d) C,Hs

(e) CsHs

Answer:

(1) CH, — Methane

(2) Ethane — C,Hg

(3) Alkene — CH, = CH,
(4) Alkyne — C H,, _,.

Question 2.

Column |l
Column |

(1) Aromatic hydrocarbon (a) Propyne

(2) Alkane (b) Benzene

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/

€IndCareer

(3) Alkyne (c) Saturated
hydrocarbon
(4) Alkene (d) C.H,,

(e) Cn H2n—1OH

Answer:

(1) Aromatic hydrocarbon — Benzene
(2) Alkane — Saturated hydrocarbon
(3) Alkyne — Propyne

(4) Alkene — C H,,.

Question 3.

Column Il
Column |

(1) Cyclohexane (a) CH;COOH
(2) Methanol (b) CH,CI
(3) Acetaldehyde (c) CH,CI,
(4) Ethanoic acid (d) CH,OH
(e) CeHa2
(f) CH,CHO
Answer:

(1) Cyclohexane — C¢H15

(2) Methanol — CH;OH
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(3) Acetaldehyde — CH;CHO

(4) Ethanoic acid — CH;COOH.

Question 4.

(4) Column I Column II

(1) — OH ' (a) Amine

(2) — COOH ' (b) Aldehyde

(3) —CHO (c) Ketone

'T? (d) Alcohol

@ -C- (e) Carboxylic acid

Answer:

(1) (-OH) — Alcohol
(2) (-COOH) — Carboxylic acid
(3) (-CHO) — Aldehyde
0
(4) (- {l'l: — ) — Ketone.
Question 5.

Column
Column |

(1) Ethyne (@) C,Hg
(2) Ethene  (b) C,H,

(3) Ethane  (c) C3Hg
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(4) Propyne (d) C,H,

(e) CsH,

Answer:

(1) Ethyne — C,H,
(2) Ethene — C,H,
(3) Ethane — C,Hq

(4) Propyne — C;H,.

Question 6.
Column Il
Column |
(1) Cellulose (a) P.V.C. pipes, bags
(2) R.N.A (b) Blankets

(3) Polyacrylonitrile (c) Wood

(4) Polyvinyl chloride  (d) Chromosomes of
plants

Answer:

(1) Cellulose — Wood

(2) R.N.A. — Chromosomes of plants

(3) Polyacrylonitrile — Blankets

(4) Polyvinyl chloride — P.V.C. pipes, bags.

Consider the relation between Column | and Il. Fill in Column IV to match Column lll.
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Column Il Column 1l Column IV
Column |
(1) Ethylene Polyethylene Tetrafluoroethylene
(2) Polypropylene  Propylene Polystyrene

(3) Glucose Proteins
Polysaccharide

(4) Rubber Isoprene D.N.A.
(5) Wood Cellulose Chromosomes of
plants
Answer:
(1) Teflon

(2) Styrene

(3) Alpha aminoacid
(4) Nucleotide

(5) R.N.A.

Define the following:
Question 1.

Define Alkane
Answer:

Alkane: In hydrocarbon, the four valencies of carbon atom are satisfied only by the single
bonds, such compounds are called alkane.

Example: Methane (CH,), Ethane (C,Hg)

Question 2.
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Define Alkene.
Answer:

Alkene: The unsaturated hydrocarbons containing a carbon-carbon double bond are called
alkenes.

Example : Ethene (CH, = CH,)
Question 3.

Define Alkyne.

Answer:

Alkyne: The unsaturated hydrocarbons containing a carbon-carbon triple bond are called
alkynes.

Example: Ethyne C,H, (CH = CH).

Question 4.

Define Addition reaction.

Answer:

Addition reaction: When a carbon compound combines with another compound to form a

product that contains all the atoms in both the reactants; it is called an addition reaction.

Vegetable oil + Hy, = == Vanaspati ghee
catalyst

Question 5.
Define Substitution reaction.
Answer:

Substitution reaction: The reaction in which the place of one type of atom/group in a reactant is
taken by another atom/group of atoms, is called substitution reaction.
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CH,+Cl, >s™ opcl+HC
CH,Cl +Cl, Swlght  cy.cl, + HCl
CH, Cl, + Cl, S“MeM “cpel 1 Hel

Question 6.
Define Esterification.
Answer:

Esterification: A carboxylic acid reacts with an alcohol in presence of an acid catalyst, an ester
is formed. The reaction is known as esterification.

CH;-COOH + CH; — CH, — OH —244 ,

catalyst
Acid alecohol
CH;COOC,H; + H,0
Ester
Question 7.

Define Saponification.
Answer:

Saponification: When an ester reacts with the alkali, i.e. sodium hydroxide, the corresponding
alcohol and sodium salt of carboxylic acid are obtained. This reaction is called saponification
reaction. It is used in the preparation of soap.

Ester + Sodium hydroxide — Sodium salt of carboxylic acid + Alcohol.
Question 8.
Define Polymerization.

Answer:
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Polymerization: The reaction by which monomer molecules are converted into a polymer is
called polymerization.

nCH, _ CH, Polymerizatiurf (CH,~CH,),
Monomer Polymer
Name the following:
Question 1.
The higher homologue of hexane.
Answer:
Keptane.
Question 2.
The number of double bonds in benzene.
Answer:
Three.
Question 3.
The functional group in ether and halogen.
Answer:
Functional groups:
Ether: — O —
Halogen: — X (-Cl, -Br, -I).
Question 4.
Polymer of tetrafluoroethylene.

Answer:

€IindCareer
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Teflon.

Question 5.

The monomer of polysaccharide.
Answer:

Glucose.

Question 6.

The Polymer of nucleotide.
Answer:

D.N.A/R.N.A.

Question 7.

The Monomer of rubber.
Answer:

Isoprene.

Question 8.

Two oxidising compounds.
Answer:

Potassium permanganate, Potassium dichromate.
Question 9.

IUPAC name of sodium acetate.
Answer:

Sodium ethanoate.

Question 10.

€IindCareer
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The main component of natural gas.
Answer:

Methane.

Question 11.

Two isomers of butane.

Answer:

n-butane and i-butane.

Question 12.

A nomenclature system based on the structure of the compounds and it was accepted all over
the world.

Answer:

International Union of Pure and Applied Chemistry (IUPAC).

Answer the following questions in one sentence each:

Question 1.

State the atomic number and electronic configuration of carbon.

Answer:

The atomic number of carbon is 6 and the electronic configuration of carbon is (2, 4).
Question 2.

State number of electrons in the outermost orbit of carbon and valency of carbon.
Answer:

Four electrons are present in the outermost orbit of carbon and the valency of carbon is 4.
Question 3.

What are hydrocarbons? Give one example.
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Answer:

The compounds containing only carbon and hydrogen are called hydrocarbons. These
compounds are known as organic compounds. E.g. Methane, Ethane.

Question 4.
What is the molecular formula and structural of methane?
Answer:

The molecular formula of methane is CH,.

i
H- C -H.
I
H
Question 5.

How many atoms of carbon and hydrogen are present in methane?
Answer:

The molecule of methane has one carbon atom and four hydrogen atoms.
Question 6.

State the general formula of alkane.

Answer:

The general formula of an alkane is C H,, . 5.

Question 7.

Give two examples of alkanes.

Answer:

Methane (CH,) and ethane (C,H;) are alkanes.
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Question 8.
Give two examples of alkenes.
Answer:
Ethene (CH, = CH,) and propene (CH; — CH = CH,) are alkenes.
Question 9.
Give two examples of alkynes.
Answer:
Ethyne (HC = CH) and propyne (CH; — C = CH) are alkynes.
Question 10.
Write the name and molecular formula of a higher homologue of propane.
Answer:
Butane (C4H,,) is a higher homologue of propane.
Question 11.
Write the structure and molecular formula of ethane.
Answer:

Structure of ethane:

III H

I
H-C-C-H

i I

H H

Molecular formula of ethane: C,H;
Question 12.

What is meant by catenation power?
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Answer:

Carbon has a unique ability to form strong covalent bonds with other carbon atoms, this result in
formation of big molecules. This property of carbon is called catenation power.

Question 13.
State the structural and molecular formula of benzene.
Answer:

H

¢
H—C? >C—H Molecular formula of
| I benzene : CgHg

H—C%?KC —H
H
Question 14.

Which functional groups are present in aldehyde and ketone?
Answer:

The functional group -CHO is present in aldehyde and the functional group

O

|
- C -

is present in ketone.

Question 15.

Which functional group is present in
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Answer:

O

|
Carboxylic group, - C —OH functional
0

|
group is present in CH; — C —OH

Question 16.
Compare: The proportions of carbon atoms in ethanol (C,H;O0H) and naphthalene (C,,Hs).
Answer:

Ethanol contains two carbon atoms while naphthalene contains 10 carbon atoms. Ethanol is a
saturated hydrocarbon and naphthalene is an unsaturated hydrocarbon.

Question 17.

What are the products of combustion of methane?

Answer:

Carbon dioxide (CO,) and water (H,O) are the products of combustion of methane.
Question 18.

Which gas is evolved when ethanol reacts with sodium?

Answer:

Hydrogen gas (H,) is evolved when ethanol reacts with sodium.

Question 19.

Compare: How is the transformation of ethanol into ethanoic acid on oxidation reaction?
Answer:

The transformation of ethanol into ethanoic acid is an oxidation process, in which ethanol
accepts oxygen.
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Question 20.

Complete the following:

CH,-CH,-OH ©
alkaline KMnO,
Answer:
O
CH;-CH,-0H ,CH; -~ C —OH
alkaline Khin(O4

Ethanol Ethanoic acid

Question 21.

Which of the following hydrocarbons undergo addition reactions:
C,Hg, CsHg, C,H,, CsHg?

Answer:

C,H, (ethene) and C;H; (propene) undergo addition reactions.
Question 22.

How many covalent bonds are there in a molecule of cyclohexane?
Answer:

A molecule of cyclohexane contains 18 covalent bonds.
Question 23.

Give the IUPAC name for CH;COOH.

Answer:

The IUPAC name for CH;COOH is ethanoic acid.

Question 24.
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Write the IUPAC name of CH;COONa.

Answer:

IUPAC name of CH;COONa is sodium ethanoate.
Question 25.

What is meant by denatured alcohol?

Answer:

Ethanol is the important commercial solvent. To prevent the misuse of this solvent, it is mixed
with the poisonous methanol. Such ethanol is called denatured spirit.

Question 26.
What is meant by glacial acetic acid ?
Answer:

The melting point of pure acetic acid is 17 °C. Therefore, during winter in old countries acetic
acid freezes at room temperature itself and looks like ice. Therefore it is named glacial acetic
acid.

Question 26.
Which useful components of hydro—carbon are obtained by fractional distillation of crude oil?
Answer:

Various useful components of hydrocarbon such as CNG, LPG, petrol (gasoline), rockel, diesel,
engine oil, lubricant, etc. are obtained by separation of crude oil using fractional distillation.

Question 28.

Which functional groups are present in ester and amine?
Answer:

Ester: -COO-

Amine: -NH,—
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Question 29.
Give two examples of natural macromolecules.
Answer:
Examples: Polysaccharide, protein and nucleic acid.
Question 30.
Write the structure of polystyrene and give its uses.
Answer:

Structure:

i

Polystyrene is used to make thermocoal articles.

—ﬂ

Question 31.

Write the name and the structure of monomer of polyacrylonitrile.
Answer:

The name and structure of monomer: Acrylonitrile CH, = CH — CN
Question 32.

Write the name and the structure of monomer of teflon and its uses.
Answer:

The name and structure of monomer: Tetrafluro ethylene CF, = CF,

Teflon is used to make nonstick cookware.

ter—9 carbon -compounds/
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Question 33.
What is meant by copolymers?
Answer:
The polymers formed from two or more monomers are called copolymers.
Examples: Poly ethylene terephthalate.
Answer the following questions:
Question 1.

How is hydrogen molecule formed?

Answer:
Single hclm:l
H, Molecule
Two atoms of
hydrogen

The atomic number of hydrogen is 1, its atom contains 1 electron in K shell. It requires one
more electron to complete the K shell and attain the configuration of helium (He). To meet this
requirement two hydrogen atoms share their electrons with each other to form H, molecule. One
covalent bond, i.e. a single bond is formed between two hydrogen atoms by sharing of two
electrons.

Question 2.
Describe the formation of oxygen molecule (O,).

Answer:

Qter—9 carbon- coonunds/
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Double bond

Two atoms of 02 Molecule
oxygen Q::(:j_- 0=0 . 02

Molecule

(1) The atomic number of oxygen is 8. The electronic configuration of oxygen is (2, 6). Oxygen
has 6 electrons in the outermost shell.

(2) It requires 2 electrons to complete the L shell and attain the configuration of neon (Ne).

(3) Each oxygen atom shares its valence electron with the valence electron of another oxygen
atom to give two shared pairs of electrons which results in the formation of oxygen molecule.

(4) Thus, two electron pairs are shared between two oxygen atoms, forming double covalent
bond (=).

Question 3.
Describe the formation of nitrogen molecule.

Answer:

O
Nitrogen Two atoms of
atom nitrogen
welp- Triple bond

‘N =N: — N, Molcule

(1) The atomic number of nitrogen is 7. The electronic configuration of nitrogen is (2, 5).
Nitrogen has 5 electrons in the outermost shell.
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(2) It requires three more electrons to complete the L shell and attain the configuration of neon
(Ne).

N::N:—:N=N:—N,
(triple bond)

(3) Two nitrogen atoms come close together and share three pairs of electrons with each other,
resulting in the formation of a triple bond.

(4) Thus, two nitrogen atoms are bound with a triple bond (=) to form a nitrogen molecule.
Question 4.

How is the methane molecule formed?

Answer:

(1) The electronic configuration of carbon is (2, 4). Carbon has four electrons in the outermost
shell, hence it is tetravalent.

(2) The electronic configuration of hydrogen is 1, hence it is monovalent.

(3) Carbon needs four electrons to complete the L shell and attain the configuration of neon
(Ne).

(4) Four atoms of hydrogen share 1 electron each with 4 electrons of carbon.

(5) A single covalent bond is formed by sharing of two electrons.

H
x X
xCx+4H—H-xC x-H=
% x
Carbon  Hydrogen H 1;1
H-C —-H—CH,
|
H
Methane
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Thus, the methane molecule contains four single bonds between the carbon and hydrogen
atoms.

Question 5.

State the various compounds and its formulae formed by a single atom of carbon with
monovalent hydrogen and chlorine.

Answer:
Names
Compound
s
CH, Methane
CH,CI Methyl chloride
CH,CI, Methylene dichloride
CHCl,4 Methylene trichloride
CCl, Carbon tetrachloride
Question 6.

Observe the straight chain hydrocarbons given below and answer the following
questions:

LT Lo
H-—C—{|:—(|2—H H—{l:—r:=:|:
|
H H H H H
A B

(i) Which of the straight chain compounds from A and B is saturated and unsaturated straight
chains?

(i) Name these straight chains.
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(iii) Write their chemical formulae and number of -CH, units. (Practice Activity Sheet — 2)
Answer:

(i) A'is a saturated hydrocarbon, B is an unsaturated hydrocarbon.

(ii) A = Propane, B = Propene

(iii) The chemical formula of A = C ;Hg and number of -CH, units are 3.

The chemical formula of B = C;Hs; and number of -CH, unit is 1.

Question 7.

Draw electron-dot and line structure of an ethane molecule.

Answer:

The molecular formula of ethane is C,Hg.

H
| i H H
H—C—C—H H:C:C:H
| 1 K Y
H HH
Electron dot structure
Question 8.

The molecular formula of propane is C;H;. From this draw its structural formula. (Practice
Activity Sheet — 3)

Answer:

The structural formula of propane:

@'II IV\dil ©CIlI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-9-carbon-compounds/

@‘II IViWdl ©Cl

H H H
H H H
Question 9.

Draw the structure and carbon skeleton for cyclohexane.

Answer:

H H C
H \/ H c” c
c_ /

N\
e e

| | ~c~
H—KCK C /C; H Carbon skeleton
H /N H
H H

Cyclobexane structure
(Complete molecule®

Question 10.

Classify into saturated and unsaturated hydrocarbons: (1) Methane (2) Ethene (3) Ethane
(4) Ethyne (5) Propene (6) Propyne (7) Butane (8) Cyclohexene (9) Cyclopentane (10)
Heptane.

Answer:

(i) Saturated hydrocarbons: (1) Methane (2) Ethane (3) Butane (4) Cyclopentane (5) Heptane.
(i) Unsaturated hydrocarbons: (1) Ethene (2) Ethyne (3) Propene (4) Propyne (5) Cyclohexene.

Question 11.

Classify into alkanes, alkenes and alkynes: (1) Ethane (2) Ethene (3) Methane (4) Propene
(5) Ethyne (6) Propyne (7) Butane (8) Pentane.

Answer:
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Alkanes: (1) Ethane (2) Methane (3) Butane. (4) Pentane
Alkenes: (1) Ethene (2) Propene

Alkynes: (1) Ethyne (2) Propyne

Question 12.

Classify into straight chain carbon compounds, branched chain carbon compounds and
ring carbon compounds:

(1) Propene (2) Butane (3) Iso-butane (4) Cyclopentane (5) Benzene (6) Isobutylene.
Answer:
Straight chain carbon compounds:

1. Propene
2. Butane.

Branched chain carbon compounds:

1. lIso-butane
2. Isobutylene.

Ring carbon compounds:

1. Cyclopentane
2. Benzene.

Question 13.
Draw chain and ring structures of organic compound having six carbon atoms in it.
Answer:

Chain structures of an organic compound having six carbon atoms:
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Question 14.

Explain the structure of benzene.
Answer:

The molecular formula of benzene is C¢Hg. It is a cyclic unsaturated hydrocarbon. Benzene ring
is made of six carbon atoms. In benzene, each carbon atom is linked to two other carbon atoms,
on one side by a single bond and on the other side by a double bond, i.e. three alternate single
bonds and double bonds in the six membered ring structure of benzene. The compound having
this characteristic unit in their structure are called aromatic compounds.
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Question 15.

Draw the structures of isomers of pentane (CsH,,).

Answer:

PR

(1}H——{|:—(i:—(|:—fi?—(f—H n-pentane
H H H H H
l|-I H H H

| —

(2IH—-C— C —C—C—H i-pentane
| | I '
HH—C—HH H

|
H
i
H—C—H
o

{S)H*—(Ij— C—{ij—H neopentane
H | H
H—(|3-H

H
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Recognize the carbon chain type for each of the following:

-H H H H

¢V o
Hog 6o con
H H H H
@ oo
H—?—C-—{F—H
H H
H—(ll—H
H

(Practice Activity Sheet — 1)
Answer:

In the reaction of acetic acid with sodium carbonate, carbon dioxide gas is evolved which turns
lime water milky resulting in the formation of insoluble calcium carbonate.

2CH,;COOH + Na,CO; —— 2CH,;COONa

Acetic acid Sodium Sodium acetate
arb t
carponaie +HED + CDE T
Ca(OH), + COyqy — CaCO; | + H,O
Lime water  Carbon Calcium
dioxide carbonate
(milky)
Question 17.

What is meant by functional group? Give examples.
(OR)
Explain the term functional group with example.

Answer:
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The compound acquire specific chemical properties due to these hetero atoms or the groups of
atoms that contain hetero atoms, irrespective of length and nature of the carbon chain in that
compound. Therefore these hetero atoms or groups of atoms containing hetero atoms are
called the functional groups.

Example: Methyl alcohol, acetic acid.

In methane (CH,), when one hydrogen atom is replaced by an -OH group, methyl alcohol
(CH;0OH), is formed. The -OH is known as the alcoholic functional group.

Similarly, from methane (CH,) when one hydrogen atom is replaced by -COOH group, acetic
acid (CH;COOH) is formed. The -COOH group is known as the carboxylic acid functional group.

Question 18.

Define functional group and complete the following table:

Compound Formula
Functional group

Ethyl alcohol

Acetaldehyde

Answer:

The compound acquire specific chemical properties due to these hetero atoms or the groups of
atoms that contain hetero atoms, irrespective of length and nature of the carbon chain in that
compound. Therefore these hetero atoms or groups of atoms containing hetero atoms are
called the

functional groups.

Compound Formula
Functional group
-OH Ethyl alcohol C,H;0OH
-CHO Acetaldehyde CH,CHO
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Question 19.
What is meant by homologous series?
Answer:

The length of the carbon chains in carbon compounds is different their chemical properties are
very much similar due to the presence of the same functional group in them. The series of
compounds formed by joining the same functional group in place of a particular hydrogen atom
on the chains having sequentially increasing length is called homologous series. Two adjacent
members of the series differ by only one -CH,— (methylene) unit and their mass differ by 14
units.

The homologous series of straight chain alkanes can be represented by the general formula
CnH,, . ,. The members of this series are as follows:

— These differ by — CH, units
Methane — CH,

Ethane — C,H;

Ethane — C,Hq — These differ by — CH, units
Propane — C;Hg

Butane - C,H,;,  — These differ by — CH, units
Pentane — CsH,,

Question 20.

State the four characteristics of homologous series.

Answer:

Characteristics of Homologous series:

(1) In homologous series while going in an increasing order of the length of carbon chain
(a) one methylene unit ( -CH,— ) gets added

(b) molecular mass increases by 14 u (c) number of carbon atoms increases by one.
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(2) Chemical properties of members of a homologous series show similarity due to the presence
of the same functional group in them.

(3) Each member of the homologous series can be represented by the same general molecular
formula.

(4) While going in an increasing order of the length there is gradation in the physical properties
i.e. the boiling and melting points.

Question 21.

Write names of first four homologous series of alcohols: (March 2019)

B | |

- —

HH\'-—-‘_ _,w-’";ﬂ_

Homologous series of
alcohols

—— —

Answer:

First four homologous series of alcohols are

1. Methanol CH; — OH

2. Ethanol C,H; — OH

3. Propanol C;H; - OH

4. Butanol C,H,— OH
Question 22.

Describe the IUPAC rules of naming organic compounds.

Answer:
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IUPAC nomenclature system: International Union for Pure and Applied Chemistry (IUPAC) put
forth a nomenclature system based on the structure of the compounds and it was accepted all
over the world. There are three units in the IUPAC name of any carbon compound: parent, suffix
and prefix. These are arranged in the name as follows:

Prefix-parent-suffix:

An [UPAC name is given to a compound on the basis of the name of its parent alkane. The
name of the compound is constructed by attaching appropriate suffix and prefix to the name of
the parent-alkane. The steps in the IUPAC nomenclature of straight chain compounds are as
follows:

Step 1: Draw the structural formula of the straight chain compound and count the number of
carbon atoms in it. The alkane with the same number of carbon atoms is the parent alkane of
the concerned compound. Write the name of this alkane.

In case the carbon chain of concerned compound contains a double bond, change the ending of
the parent name from ‘ane’ to ‘ene’. If the carbon chain in the concerned compound contains a
triple bond, change the ending of the parent name from ‘ane’ to ‘yne’.

Structural formula Straight chain  Parent
Sr. No. name
1. CH;—CH,—CH; c-Cc-C propane
2. CH;—-CH,-OH c-C ethane
3. CH;—- CH,—- COOH c-C-cC propane
4, CH;- CH,- CH,- CHO C-C-C-C butane
5. CH;—CH=CH, c-C=cC propene
6. CH;—C=CH C-C=cC propyne

Step 2: If the structural formula contains a functional group, replace the last letter ‘e’ from the
parent name by the condensed name of the functional group as the suffix. (Exception: The
condensed name of the functional group ‘halogen’ is always attached as the prefix.)

h Jiwww.in reer.com
pter-9-carbon-compounds/
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Step 3: Number the carbon atoms in the carbon chain from one end to the other. Assign the
number T to carbon in the functional group -CHO or -COOH, if present. Otherwise, the chain
can be numbered in two directions. Accept that numbering which gives smaller number to the
carbon carrying the functional group. In the final name, a digit (number) and a character (letter)
should be separated by a small horizontal line.

Question 23.

Write the IUPAC names of the following structural formulae.
a.CH; - CH,-CH=_CH,

Answer:

Number of carbon atoms in the longest chain: 4

Parent alkane: Butene

Functional group: double bond

Assign the number:

4 3 2 1
1 CH; -CH; —CH =CH,

In the longest chain, the numbering of carbon atom starts from the carbon atom nearest to the
double bond and the other c-atoms are numbered accordingly.

Parent suffix: But-1-ene

IUPAC name: But-1-ene

b.CH;-C=C-H

Answer:

Number of carbon atoms in the longest chain: 3

Parent alkane: Propyne

Functional group: triple bond

Parent suffix: Propyne
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IUPAC name: Propyne

C.

CH, - CH- CH,— CH, — CH,
|
cl

Answer:
The number of carbon atoms in the longest chain: 5
Parent alkane: Pentane
Prefix functional group: Chloro
Assign the number: 2
1 2 3 4 5
CH; - CH- CH,—- CH, - CH,3

I
Cl

The carbon atom to which the -Cl atom is attached is numbered as C, and the other C atoms
are numbered accordingly.

Prefix parent: 2-Chloropentane

IUPAC name: 2-Chloropentane

d. CH; - CH, - CH, - Br

Answer:

The number of carbon atoms in the longest chain: 3
Parent alkane : Propane Prefix functional group: Bromo

Assign the number:

3 2 1
1 CHy;—CH;— CH; — Br
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The carbon atom to which the -Br atom is attached is numbered as C, and the other C atoms
are numbered accordingly.

Prefix parent: 1-Bromopropane
IUPAC name: 1-Bromopropane
e.
CH,; - CH, — CH - CH;

oH
Answer:
The number of carbon atoms in the longest chain: 4
Parent alkane: Butane Functional group: -OH (ol)
Assign the number:

1 3 2 1
2 CH;—-CH; - CH - CH,
oH

The carbon atom to which the -OH group is attached is numbered as C,.

If the carbon chain of the compound contains a -OH group, then change the ending ‘e’ of the
parent name, i.e. ,'e’ of butane is replaced by ‘oI’ (ol for alcohol).

Parent suffix: Butan-2-ol
IUPAC name: Butan-2-ol

f.

CH; - CH- CH,
| :
. NH;

The number of carbon atoms: 3

e‘lllu\—dl'eel'
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Parent alkane: Propane
Functional group: -NH, (amine)
Assign the number:
1 z 3
2 CH;-CH - CH;4

|
NH,

If the carbon chain of the compound contains a -NH2 group then change the ending of the
parent name, i.e. ‘e’ of propane is replaced by ‘amine’.

Parent suffix: 2-Propanamine
IUPAC name: 2-Propanamine

g. HCOOH

Answer:

The number of carbon atoms: 1
Parent alkane: Methane
Functional group: -COOH (-oic cid)

If the carbon chain of the compound contains a -COOH group, then change the ending of the
parent name, i.e. ‘e’ of methane is replaced by ‘-oic acid’.

Parent suffix: Methanoic acid

IUPAC name: Methanoic acid

h. CH; - CH, - CH, - CHO

Answer:

The number of carbon atoms in the longest chain: 4
Parent alkane : Butane Functional group: -CHO (al)

Assign the number: 1
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Assign the number ‘1’ to carbon in the functional group

4 3 2 1

CH; — CH; — CH; —CHO
If the carbon chain of the compound contains a -CHO group then change the ending of the
parent name, i.e. ‘e’ of the butane is replaced by ‘al’.
Parent suffix: Butanal

IUPAC name: Butanal

CH; — CH; - C — CH, — CH;,
I
0

Answer:
The number of carbon atoms in the longest chain: 5
Parent alkane: Pentane

Functional group:
-C- (-one)

I

0

Assign the numbering:

1 2 3 4 5
3 CH,- CH,— C — CH, — CH,
[
0

In the longest chain, the numbering of carbon atom starts from the carbon nearest to the
functional group (both the numbering equivalent).

If the carbon chain of compound contains a
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0
group, then change the ending of the parent name i.e. ‘e’ of pentane is replaced by ‘one’.
Parent suffix: Pentan-3-one
IUPAC name: Pentan-3-one.

Question 24.

What happens when methane is burnt in air? Write the balanced chemical equation for
the same.

Answer:

When methane burns in air, carbon dioxide and water are formed. The reaction is exothermic
with release of large amount of heat and light.

CHyg) + 204 — COqyy) + 2H,0(g + Heat and light
Methane Oxygen Carbon
dioxide

Question 25.
What happens when ethanol is burnt in air?
Answer:

When ethanol is burnt in air, it burns with a clean blue flame, carbon dioxide and water are
formed. In this reaction, release of large amount of heat and light takes place.

CH; — CH; — OHy) + 303 —
Ethanol 2C0yg) + 3H;0(g + Heat and light

Question 26.
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What happens when ethanol is treated with alkaline potassium permanganate? Write the
balanced chemical equation for the same.

Answer:

When ethanol is treated with alkaline potassium permanganate, ethanol gets oxidised by
alkaline potassium permanganate to’ form ethanoic acid.

0
CH; — CH, — OH : . CH; — C - 0OH
Ethanol . AlkalineKMnO,  gthanoic acid

Question 27.

What happens when vegetable oil is hydrogenated? Write the balanced chemical
equation.

Answer:

When vegetable oil (unsaturated compound) is hydrogenated in the presence of nickel catalyst,
vanaspati ghee (saturated) compound is formed.

||
_(E;= (lg_ﬂ,l_(‘:_c_

Pt/Ni |
H H
Unsaturated Saturated
compound compound
(vegetable oil) (vanaspati ghee)

Question 28.

What happens when chlorine is treated with methane?
(OR)

Describe the action of chlorine on methane.

(OR)
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Write a note on chlorination of methane.
Answer:

Methane reacts rapidly with chlorine in the presence of sunlight to form four products. In this
reaction, chlorine atoms replace, one by one, all the hydrogen atoms in the methane.

CH, — Cl, 2™ cH.c1 4 Hel
Methane Methyl chloride

CH; — C1 + Cl, SU08M opp ¢, + HOL
Methylene dichloride

CH,C, + Cl, 3*2&" cyel, + Hel

Methylene dichloride Chloroform

CHCI, + Cl, S™Eh oo 4 HCl

Chloroform Carbon tetrachloride

The reaction in which the place of one type of atom/group in a reactant is taken by another
atom/group of atoms is called substitution reaction. Chlorination of methane is a substitution
reaction.

Question 29.
What happens when ethanol is reacted with sodium?
Answer:

When ethanol is reacted with sodium at room temperature, sodium ethoxide is formed and
hydrogen gas is liberated.

2C,H:OH + 2Na — 2C,H;ONa + H, 1
Ethanol Sodium Sodium Hydrogen

ethoxide

Question 30.
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What happens when ethanol is heated at 170 °C with excess of conc. sulphuric acid?
Answer:

When ethanol is heated at 170 °C with excess of conc. sulphuric acid, one molecule of water is
removed from its molecule to form ethene (unsaturated compound).

CH, — CH, — OH 22150« ¢, — CH, + H,0
Ethanol mee Ethene Water

Question 31.

What happens when ethanoic acid is treated with sodium hydroxide? Write the balanced
equation for the same.

Answer:

When ethanoic acid is treated with sodium hydroxide, neutralization takes place to form sodium
acetate (sodium ethanoate) and water.

CH, — COOH + NaOH —» CH; — COONa + H,0

Ethanoic Sodium Sodium water
acid hydroxide ethanoate (Water)
(Acid) {Base) (Salt)

Question 32.

What happens when ethanoic acid is treated with sodium carbonate?
Answer:

When ethanoic acid is treated with sodium carbonate, sodium ethanoate, carbon dioxide and
water is formed.

1 2 3 4 b
3 CH; - CH,—C — CH, — CH,
|
0

Question 33.
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What happens when ethanoic acid is treated with sodium bicarbonate?
Answer:

When ethanoic acid is treated with sodium bicarbonate, sodium ethanoate, water and carbon
dioxide is formed.

CH, — COOH + NaHCO; —» CH,COONa + H,0 + CO, 1

Ethanoic acid Sodium ethanoate

Question 34.

What happens when ethanoic acid is treated with ethanol? Write the balanced equation
for the same.

Answer:

When ethanoic acid is treated with ethanol in the presence of an acid catalyst, an ester, i.e.,
ethyl ethanoate is formed.

CH; — COOH + CH; — CH, — OH _A¢d

Ethanoic * Ethanol Catalyst
acid
CH; — CDQ — CH; — CH; + H,O
Ethyl ethanoate Water -
Question 35.

What happens when ethylene gas is heated at high pressure and high temperature in the
presence of suitable catalyst?

Ans.

When ethylene gas is heated at high pressure and high temperature in the presence of suitable
catalyst, it polymerizes to form polyethylene or polythene (plastic).
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I'lCHg _ CHE Heat, high pressure {-CHE o CHE Y

Catalyst

Ethylene Polythene or Polyethylene

(n =100 to 1000)

.. CH, — CH, — CH, — CH; — CH,, — CH,.... etc.

OR
H H H H H H
[ R T R
RERRERS
H HH HH H

Question 36.

State the physical properties of ethyl alcohol ethanol.

Answer:

1.

2.
3.
4.

Ethanol is a colourless liquid and it is soluble in water in all proportions and has pleasant
odour.

The boiling point of ethanol is 78 °C and the freezing point is -114 °C.

It is combustible and burns with a blue flame.

An aqueous solution of ethanol is neutral to litmus paper.

Question 37.

State the properties of ethanoic acid.

Answer:

1.

2.
3.
4.

Ethanoic acid is a colourless liquid with boiling point 118 °C and melting point 17 °C. It
has a pungent odour.

Its aqueous solution is acidic and turns blue litmus red.

A 5-8% aqueous solution of acetic acid is used as vinegar.

It is a weak acid.

Write short notes:

Question 1.

gter—9 carbon- coonunds/
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Catenation power.

Answer:

(1) Carbon has a unique ability to form strong covalent bonds with other carbon atoms; this
results in formation of big molecules. This property of carbon is called catenation power.

(2) Carbon shows catenation. Two or more carbon atoms can share their valence electrons and
bond with each other. Thus, carbon chains can be straight or branched or closed chain ring
structure forming large molecules. The covalent bond between two carbon atoms is strong and
therefore stable. Carbon is bestowed with catenation power due to the strong and stable
covalent bonds.

(3) Hence, carbon atoms can form an unlimited number of compounds.

C—C—C—C—C—C C—C—{JZ—C—C—C
C
1 N
cC—Cc—C—¢C, | |
(I: ~c~
Question 2.

Characteristics of Carbon.
Answer:

(1) Carbon has a unique ability to form strong covalent bonds with other carbon atoms: this
results in formation of big molecules. This property of carbon is called catenation power. The
carbon compounds contain open chains or closed chains of carbon atoms. An open chain can
be a straight chain or a branched chain. A closed chain is a ring structure. The covalent bond
between two carbon atoms is strong and therefore stable. Carbon is bestowed with catenation
power due to the strong and stable covalent bonds.

Question 3.

Functional group.
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Answer:

(1) The compound acquire specific chemical properties due to these hetero atoms or the groups
of atoms that contain hetero atoms, irrespective of the length and nature of the carbon chain in
that compound. Therefore these hetero atoms or the groups of atoms containing hetero atoms
are called functional groups.

All organic compounds are derivatives of hydrocarbons. The derivatives are formed by replacing
one or more H-atom/atoms of hydrocarbon by some other hetero atom or groups of atoms
containing hetero atoms. After replacement, a new compound is formed which has properties
different from the parent hydrocarbon.

Examples: For methane, if one hydrogen atom is replaced by an — OH group, then a compound
is methyl alcohol (CH;0H). The -OH group is known as the alcoholic functional group.

Functional group is organic compound:

1. Alcohol: — OH (hydroxy group)

2. Aldehyde: H

|
-C=0

1
|
3. Ketones : — C —

4. Carboxylic acid : -COOH
Question 4.

Homologous series.
Answer:

The length of the carbon chains in carbon compounds is different their chemical properties are
very much similar due to the presence of the same functional group in them. The series of
compounds formed by joining the same functional group in place of a particular hydrogen atom
on the chains having sequentially increasing length is called homologous series. Two adjacent
members of the series differ by only one -CH,— (methylene) unit and their mass differ by 14
units.
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The homologous series of straight chain alkanes can be represented by the general formula
CnHZn +2

The members of this series are as follows:

— These differ by — CH, units
Methane — CH,

Ethane — C,Hq

Ethane — C,H; — These differ by — CH, units
Propane — C;Hg

Butane — C,H,, — These differ by — CH, units
Pentane — C;H,,

Characteristics:

(1) In homologous series while going in an increasing order of the length of carbon chain
(a) one methylene unit (-CH,-) gets added

(b) molecular mass increases by 14 u

(c) number of carbon atoms increases by one.

(2) Chemical properties of members of a homologous series show similarity due to the presence
of the same functional group in them.

(3) Each member of the homologous series can be represented by the same general molecular
formula.

(4) while going in an increasing order of the length there is gradation in the physical properties
i.e., the boiling and melting points.

Question 5.
Polymerization.

Answer:
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(1) The reaction by which monomer molecules are converted into a polymer is called
polymerization. A macromolecule formed by regular repetition of a small unit is called polymer.
The small unit that repeats regularly to form a polymer is called monomer. The important
method of polymerization is to make a polymer by joining alkene type of monomers.

(2) When ethylene gas is heated at high pressure and high temperature in the presence of
suitable catalyst, it polymerizes to form polyethylene or polythene (plastic).

nCH, = CH, i‘i-‘i{mt . €CH, — CH, ¥,
Ethylene %) preesure Polyethylene or Polythene

..... CHg - CH2 - GHg CHi - CHQ_ — ees BIC.

(3) The polymer polystyrene is used to make thermocoal articles. The polymer polyvinyl chloride
is used to make P.V.C. pipes, doormats, etc. The polymer teflon is used to make nonstick
cookware. The polymer polypropylene is used to make injection syringe, furniture, etc.

Give scientific reasons:

Question 1.

Carbon atoms are capable of forming an unlimited number of compounds.
Answer:

1. Carbon has the property of catenation. Two or more carbon atoms can share some of
their valence electrons to form (single, double and triple) bonds.

2. The straight chains or branched chains or rings may have different shapes and sizes.
This results in formation of many compounds. Hence, carbon atoms are capable of
forming an unlimited number of compounds.

Question 2.

Ethylene is an unsaturated hydrocarbon.

Answer:

(1) Ethylene (CH, = CH,) contains a double bond between carbon atoms.

(2) Thus, the valencies of the two carbon atoms are not fully satisfied by single covalent bonds.
Hence, ethylene is an unsaturated hydrocarbon.
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Question 3.
Naphthalene burns with a yellow flame.
Answer:

(1) Naphthalene is an unsaturated compound. In unsaturated hydrocarbon the proportion of
carbon is larger than that of saturated hydrocarbon. As a result, some unburnt carbon particles
are also formed during combustion of unsaturated compounds.

(2) In the flame. these unburnt hot carbon particles emit yellow light and therefore the flame
appears yellow. Hence, naphthalene burns with a yellow flame.

Question 4.
The colour of iodine disappears in the reaction between vegetable oil and iodine.
Answer:

(1) Vegetable oils (unsaturated compound) contains a multiple bond as their functional group.
They undergo addition reaction to form a saturated compound as the product.

(2) The addition reaction of vegetable oil with iodine takes place instantaneously at room
temperature. The colour of iodine disappears in this reaction. This iodine test indicates the
presence of a multiple bond in vegetable oil.

Question 5.

The hydrogenation of vegetable oil in the presence of nickel catalyst forms vanaspati
ghee.

Answer:

(1) The molecules of vegetable oil contain long and unsaturated carbon chains. These
unsaturated hydrocarbons contain a multiple bond as their functional group. They undergo
addition reaction to form a saturated compound as the product.

(2) When vegetable oil (unsaturated compound) is hydrogenated in the presence of nickel
catalyst, the addition reaction takes place, vanaspati ghee (saturated compound) is formed.

Distinguish between the following:

Question 1.

h Jiwww.in reer.com
pter-9-carbon-compounds/
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Saturated hydrocarbons and Unsaturated hydrocarbons.
Answer:
Saturated hydrocarbons:

1. In saturated hydrocarbons, the carbon atoms are linked to each other only by single
covalent bonds.

They contain only a single bond.

They are chemically less reactive.

Substitution reaction is a characteristic property of these hydrocarbons.

Their general formula is C,H,, . 5.

Sl <

Unsaturated hydrocarbons:

1. In unsaturated hydrocarbons, the valencies of carbon atoms are not fully satisfied by
single covalent bonds.

They contain carbon to carbon double or triple bonds.

They are chemically more reactive.

Addition reaction is a characteristic property of these hydrocarbons.

Their general formula is C,H,,or C.H,,_>

aRr0bd

Question 2.

Open chain hydrocarbons and closed chain hydrocarbons.
Answer:

Open chain hydrocarbons:

1. Ahydrocarbon in which the chain of carbon atoms is not cyclic is called an open chain
hydrocarbon.
2. All aliphatic hydrocarbons contain open chains.

Closed chain hydrocarbons:

1. Ahydrocarbon in which the chain of carbon atoms is present in a cyclic form or ring form
is called a closed chain hydrocarbon.
2. All aromatic hydrocarbons contain closed chains.

Question 3.
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Alkane and Alkene.
Answer:
Alkane

1. Alkanes in which the carbon atoms are linked to each other only by single bonds.
2. The general formula of an alkane is CH,, . »
3. They are chemically less reactive.

Alkene:

1. Alkenes in which carbon atoms are linked to each other by double bonds.
2. The general formula of an alkene is C H,,.
3. They are chemically more reactive.

Project:
Question 1.

Prepare a list of carbon compounds which occur in nature and discuss their uses in daily life.

_x_
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Maharashtra Board Solutions
Class 10 Science (Part 1)

e Chapter 1- Gravitation

e Chapter 2- Periodic Classification of Elements

e Chapter 3- Chemical Reactions and Equations
e Chapter 4- Effects of Electric Current

e Chapter 5- Heat

e Chapter 6- Refraction of Light

e Chapter 7- Lenses

e Chapter 8- Metallurgy
e Chapter 9- Carbon Compounds
e Chapter 10- Space Missions
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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