Comprehensive Study Resource: CBSE Class 10

Science - Chapter 4 "Carbon and its Compounds™

Important Note:

e Exact page numbers and paragraph references vary across NCERT textbook
editions (2020-21, 2023-24, 2024-25). Students must verify references from
their current NCERT Science textbook (latest edition).

e CBSE question papers are copyrighted material. This resource provides
original practice questions designed according to CBSE pattern and syllabus
coverage from the last 5 years' trends, NOT verbatim reproduction of board
questions.

e All concepts explained below align with NCERT Class 10 Science curriculum.

PART 1: IMPORTANT CONCEPTS WITH DETAILED EXPLANATIONS

1. Versatile Nature of Carbon

e Tetravalency: Carbon has atomic number 6 (electronic configuration 2,4),
requiring 4 electrons to complete its octet. It forms 4 covalent bonds with other
atoms.

e (Catenation: Unique ability of carbon to form covalent bonds with other carbon
atoms, creating long chains (straight, branched, or cyclic). This occurs due to
strong C-C bond strength (348 kJ/mol).

e Small size & High electronegativity: Enables formation of strong covalent
bonds with C, H, O, N, S, halogens.

2. Covalent Bonding

e Formed by mutual sharing of electrons between atoms to achieve stable
electronic configuration.
e Properties of covalent compounds:
o Low melting/boiling points (weak intermolecular forces)
o Poor electrical conductivity (no free ions/electrons)
o Generally insoluble in water but soluble in organic solvents
o Exist as molecules, not ions



3. Allotropes of Carbon

e Diamond: Each C atom bonded tetrahedrally to 4 others in rigid 3D network —
hardest natural substance, poor conductor.

e Graphite: Layers of hexagonal rings with weak van der Waals forces between
layers — soft, slippery, good conductor (delocalized electrons).

e Fullerenes: Closed cage structures (e.g., Cs "Buckyball").

4. Hydrocarbons

e Saturated: Only single bonds (C-C), general formula C[1H.[].. (Alkanes) -
e.g., Methane (CH.), Ethane (C:Hs)
e Unsaturated:
o Alkenes: 21 C=C double bond, C[1H:[1 (e.g., Ethene C:H.)
o Alkynes: 21 C=C triple bond, ClIH.[]-. (e.g., Ethyne C:H.)

5. Functional Groups

Groups that determine chemical properties of organic compounds:

Functional Group Formula Class Name Example

Halogen

-X (F,CI,Br,1) Haloalkane CH:CI
(Chloromethane)

Alcohol -OH Alkanol CHsCH:OH
(Ethanol)
Aldehyde -CHO Alkanal CHsCHO (Ethanal)
Ketone >C=0 Alkanone CH:COCH:
(Propanone)
Carboxylic Acid -COOH Alkanoic acid CHsCOOH
(Ethanoic acid)

6. Homologous Series

e Series of compounds with:

O

@)
©)
O

Same functional group

Successive members differ by -CH.- unit (14 u molecular mass)

Similar chemical properties

Gradual change in physical properties (e.g., boiling point increases with
molecular mass)



e Example: Alkanes - Methane (CH.), Ethane (C:H:), Propane (CsHs)...

7. Nomenclature (IUPAC)

Prefix (carbon count) + Root word + Suffix (functional group)
Carbon count: Meth(1), Eth(2), Prop(3), But(4), Pent(5), Hex(6)
Suffixes: -ane (alkane), -ene (alkene), -yne (alkyne), -ol (alcohol), -al
(aldehyde), -one (ketone), -oic acid (carboxylic acid)

8. Structural Isomerism

e Compounds with same molecular formula but different structural
arrangements.

e Example: C:H: has two isomers - n-butane (straight chain) and iso-butane
(branched).

9. Ethanol (C.HsOH)

e Properties:

o Liquid at room temperature, pleasant smell

o Reacts with Na — Sodium ethoxide + H:1

o Dehydration with conc. H.SO. at 443K — Ethene

o Oxidation with alkaline KMnO./K.Cr.O, — Ethanoic acid
e Uses: Solvent, alcoholic beverages, fuel, antiseptic
e Harmful effects: Addiction, liver damage, impaired judgment

10. Ethanoic Acid (CH:COOH) - Acetic Acid

e Properties:
o Liquid at room temperature (freezing point 290K — "glacial acetic acid"
when solid)
o Vinegar smell (5-8% solution used as preservative)
o Reacts with carbonates/bicarbonates — CO.7 (test for carboxylic acids)
o Esterification: With alcohol + conc. H.SO. — Ester (fruity smell)
e Uses: Food preservative, synthetic fibers, vinegar

11. Soaps and Detergents

e Soap preparation: Saponification - Alkaline hydrolysis of esters (fats/oils) with
NaOH/KOH — Soap (sodium/potassium salt of fatty acid) + Glycerol
e Cleansing action:
o Soap molecule has ionic (hydrophilic) head and hydrocarbon
(hydrophobic) tail



o Forms micelles in water that trap oily dirt at center — washed away
e Limitation of soaps: Form insoluble scum with Ca#/Mg?* ions in hard water
e Detergents: Synthetic surfactants (e.g., sodium lauryl sulfate) - work in hard
water as their calcium/magnesium salts are soluble

PART 2: 50 ORIGINAL MCQs (CBSE Pattern)

Note: These are original questions designed based on CBSE syllabus and exam
pattern trends from 2020-2025. They cover all important concepts but are NOT
verbatim reproductions of copyrighted CBSE papers.

Section A: Bonding & Basic Concepts (Q1-15)

Carbon forms covalent bonds mainly because:
a) It has 4 valence electrons

b) It can gain 4 electrons easily

c) It can lose 4 electrons easily

1. d) Both (b) and (c)
Answer: (a)
Explanation: Carbon has 4 valence electrons and neither loses nor gains 4
electrons easily due to high energy requirement. It shares electrons to form
covalent bonds.
Concept: Tetravalency of carbon

The property of self-linking of carbon atoms is called:
a) Polymerization

b) Catenation

c) Isomerism

2. d) Tetravalency
Answer: (b)
Explanation: Catenation is the unique ability of carbon to form bonds with
other carbon atoms, creating chains, branches, or rings.
Concept: Catenation

Which allotrope of carbon conducts electricity?
a) Diamond
b) Graphite
c) Fullerene

3. d) Both (b) and (c)
Answer: (b)
Explanation: Graphite has delocalized electrons between its layers that can



move freely, making it a good conductor. Diamond has no free electrons.
Concept: Allotropes of carbon

Covalent compounds generally have low melting points because:
a) They have weak covalent bonds

b) They have weak intermolecular forces

c) They are made of small molecules

4. d) They do not form crystals
Answer: (b)
Explanation: Covalent bonds within molecules are strong, but forces between
molecules (van der Waals) are weak, requiring less energy to break.
Concept: Properties of covalent compounds

The number of covalent bonds in ethane (C:Hs) molecule is:

a)4
b) 6
c)7
5. d)8
Answer: (c)
Explanation: Ethane has 1 C-C bond and 6 C-H bonds — total 7 covalent
bonds.

Concept: Bonding in hydrocarbons

Which of the following is NOT a property of diamond?
a) Hardest natural substance

b) Good conductor of electricity

c) High refractive index

6. d) Used in cutting tools
Answer: (b)
Explanation: Diamond does not conduct electricity as all valence electrons are
involved in covalent bonding with no free electrons.
Concept: Properties of diamond

Graphite is used as lubricant because:

a) It has layered structure with weak forces between layers
b) It is soft and slippery

c) Layers can slide over each other easily

7. d) All of the above
Answer: (d)
Explanation: All statements correctly explain why graphite acts as a lubricant.
Concept: Properties of graphite



The molecular formula of the third member of alkane series is:
a) C:Hs
b) CsHs
C) CaHo

8. d) CsH:.
Answer: (b)
Explanation: Alkane series: Methane (CH.), Ethane (C:Hs), Propane (CsHs) —
third member is propane.
Concept: Homologous series

Which compound has a triple bond?
a) C:Ha
b) CzHs
C) CzH:

9. d) CH.
Answer: (c)
Explanation: C:H: (ethyne) has a carbon-carbon triple bond (C=C). C.H. has
double bond, others are saturated.
Concept: Unsaturated hydrocarbons

The general formula for alkynes is:
a) ClH:[1

b) ClIH:[-

c) CliH.O-,

10.d) C(1H.OO
Answer: (c)
Explanation: Alkynes have one triple bond — general formula CJH.[-: (e.g.,
Csz, C3H4).
Concept: Homologous series

Which element shows maximum catenation?
a) Silicon

b) Carbon

c) Sulphur

11.d) Phosphorus
Answer: (b)
Explanation: Carbon shows maximum catenation due to small size and high
C-C bond strength (348 kJ/mol).
Concept: Catenation

A compound with molecular formula CsHs belongs to:
a) Alkane series



b) Alkene series
c) Alkyne series

12.d) Alcohol series
Answer: (b)
Explanation: C[1H:[1 is general formula for alkenes — C.Hs fits this (n=4).
Concept: Homologous series identification

The bond angle in methane molecule is:
a) 90°

b) 109.5°

c) 120°

13.d) 180°
Answer: (b)
Explanation: Methane has tetrahedral geometry with H-C-H bond angle of
109.5°.
Concept: Molecular geometry

Which of the following is a cyclic unsaturated hydrocarbon?
a) Cyclohexane

b) Benzene

c) Hexane

14.d) Ethyne
Answer: (b)
Explanation: Benzene (CsH:) has a ring structure with alternating double
bonds — cyclic and unsaturated.
Concept: Hydrocarbon classification

Carbon dioxide molecule has:
a) Two single bonds

b) One double bond

c) Two double bonds

15.d) One triple bond
Answer: (c)
Explanation: CO: has structure O=C=0 — two carbon-oxygen double bonds.
Concept: Bonding in carbon compounds

Section B: Functional Groups & Nomenclature (Q16-30)

The functional group present in CH:COCH: is:
a) -OH

b) -CHO

c) >C=0



16.d) -COOH
Answer: (c)
Explanation: CH:COCH:s (propanone) contains ketonic group (>C=0).
Concept: Functional groups

IUPAC name of CH:CH.CHO is:
a) Propanal

b) Propanone

c) Propionic acid

17.d) Propanol
Answer: (a)
Explanation: 3-carbon chain with -CHO group — propanal.
Concept: IUPAC nomenclature

Which compound will give brisk effervescence with NaHCO: solution?
a) CHsCH:OH

b) CH:.COOH

c) CH:.CHO

18.d) CH:COCH:
Answer: (b)
Explanation: Carboxylic acids react with NaHCO:s to produce CO. gas
(effervescence). Ethanoic acid is a carboxylic acid.
Concept: Chemical properties of ethanoic acid

The functional group in alcohols is:
a) -COOH

b) -CHO

c) -OH

19.d) -CO-
Answer: (c)
Explanation: Alcohols contain hydroxyl group (-OH) attached to carbon atom.
Concept: Functional groups

CHs;CH:COOH is named as:
a) Ethanoic acid

b) Propanoic acid

c¢) Butanoic acid

20.d) Methanoic acid
Answer: (b)
Explanation: 3-carbon chain with -COOH — propanoic acid.
Concept: IUPAC nomenclature



Which compound has pleasant fruity smell?
a) Ethanol

b) Ethanoic acid

c) Ethyl ethanoate

21.d) Ethanal
Answer: (C)
Explanation: Esters (like ethyl ethanoate) have characteristic fruity smell.
Concept: Esters

The reaction between ethanol and ethanoic acid in presence of conc. H.SO.
produces:

a) Ethane

b) Ethene

c) Ethyl ethanoate

22.d) Sodium ethanoate
Answer: (c)
Explanation: Esterification reaction: Alcohol + Carboxylic acid — Ester +
Water.
Concept: Esterification

Which functional group undergoes addition reactions?
a) -OH

b) -COOH

c) C=C

23.d) -ClI
Answer: (c)
Explanation: Unsaturated compounds (with C=C or C=C) undergo addition
reactions (e.g., with Hz, Brz).
Concept: Chemical reactions of hydrocarbons

IUPAC name of HCOOH is:
a) Ethanoic acid

b) Methanoic acid

c¢) Formic acid

24.d) Acetic acid
Answer: (b)
Explanation: HCOOH has 1 carbon with -COOH — methanoic acid (formic
acid is common name).
Concept: IUPAC nomenclature

Which compound will decolorize bromine water?
a) CH.



b) CzHe
C) C:H.

25.d) CH:OH
Answer: (c)
Explanation: Unsaturated compounds (alkenes/alkynes) decolorize bromine
water via addition reaction. Ethene (C:H.) is unsaturated.
Concept: Test for unsaturation

The suffix used for aldehydes in IUPAC naming is:
a) -ol

b) -al

C) -one

26.d) -oic acid
Answer: (b)
Explanation: Aldehydes use suffix "-al" (e.g., methanal, ethanal).
Concept: IUPAC nomenclature

Which compound is used as preservative in pickles?
a) Ethanol

b) Ethanoic acid

c) Ethanal

27.d) Ethyl alcohol
Answer: (b)
Explanation: 5-8% solution of ethanoic acid (vinegar) is used as food
preservative in pickles.
Concept: Uses of ethanoic acid

CHs-CH.-CH»-OH and CHs-CH(OH)-CHs are:
a) Chain isomers

b) Position isomers

c) Functional isomers

28.d) Not isomers
Answer: (b)
Explanation: Same molecular formula (Cs:HsO) but -OH group at different
positions — position isomers.
Concept: Isomerism

The functional group that makes a compound acidic is:
a) -OH (alcoholic)

b) -COOH

c) -CHO



29.d) >C=0
Answer: (b)
Explanation: Carboxylic group (-COOH) can donate H* ions — acidic nature.
Concept: Functional groups

Which compound will NOT react with sodium metal?
a) CHsCH:OH

b) CH:COOH

c) CH:CHO

30.d) HCOOH
Answer: (c)
Explanation: Compounds with -OH (alcoholic or acidic) react with Na to give
H.. Aldehydes/ketones do not react with sodium metal.
Concept: Chemical properties

Section C: Ethanol, Ethanoic Acid & Soaps (Q31-50)

Ethanol on oxidation with alkaline KMnO. gives:
a) Ethene

b) Ethanal

c¢) Ethanoic acid

31.d) Carbon dioxide
Answer: (c)
Explanation: Complete oxidation of ethanol gives ethanoic acid: CH:CH.OH
—[0]— CH:COOH.
Concept: Chemical properties of ethanol

Denatured alcohol is:

a) Pure ethanol

b) Ethanol mixed with methanol/pyridine
c) Ethanol without water

32.d) Ethanol used in medicines
Answer: (b)
Explanation: Ethanol made unfit for drinking by adding poisonous substances
(methanol, pyridine) to avoid taxation on potable alcohol.
Concept: Ethanol

Glacial acetic acid is:

a) 100% pure ethanoic acid

b) Ethanoic acid that freezes at 290K
c) Dilute solution of ethanoic acid



33.d) Both (a) and (b)
Answer: (d)
Explanation: Pure ethanoic acid freezes at 290K (17°C) forming ice-like
crystals — "glacial" acetic acid.
Concept: Ethanoic acid

Soaps are prepared by:
a) Esterification

b) Saponification

c) Hydrogenation

34.d) Polymerization
Answer: (b)
Explanation: Saponification: Alkaline hydrolysis of esters (fats/oils) with NaOH
— soap + glycerol.
Concept: Preparation of soaps

The hydrophobic part of soap molecule is:
a) lonic head

b) Hydrocarbon tail

c) Carboxylate group

35.d) Sodium ion
Answer: (b)
Explanation: Hydrocarbon chain (tail) is water-repelling (hydrophobic) and
attaches to oil/grease.
Concept: Cleansing action of soaps

Soaps do not work well in hard water because:
a) They form insoluble calcium/magnesium salts
b) Hard water contains acids

36.c
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e CBSE question papers are copyrighted material. This resource provides
original practice questions designed according to CBSE pattern and syllabus
coverage from the last 5 years' trends, NOT verbatim reproduction of board
questions.

e All concepts explained below align with NCERT Class 10 Science curriculum.

PART 1: IMPORTANT CONCEPTS WITH DETAILED EXPLANATIONS

1. Versatile Nature of Carbon

e Tetravalency: Carbon has atomic number 6 (electronic configuration 2,4),
requiring 4 electrons to complete its octet. It forms 4 covalent bonds with other
atoms.

e www.vedantu.com

Catenation: Unique ability of carbon to form covalent bonds with other carbon
atoms, creating long chains (straight, branched, or cyclic). This occurs due to
strong C-C bond strength (348 kJ/mol).

e byjus.com

Small size & High electronegativity: Enables formation of strong covalent
bonds with C, H, O, N, S, halogens.

2. Covalent Bonding

e Formed by mutual sharing of electrons between atoms to achieve stable
electronic configuration.
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o Low melting/boiling points (weak intermolecular forces)
Poor electrical conductivity (no free ions/electrons)
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3. Allotropes of Carbon

e Diamond: Each C atom bonded tetrahedrally to 4 others in rigid 3D network —
hardest natural substance, poor conductor.

e Graphite: Layers of hexagonal rings with weak van der Waals forces between
layers — soft, slippery, good conductor (delocalized electrons).

e Fullerenes: Closed cage structures (e.g., Cs "Buckyball").



4. Hydrocarbons

e Saturated: Only single bonds (C-C), general formula C[1H.[].. (Alkanes) -
e.g., Methane (CH.), Ethane (C:Hs)
e Unsaturated:
o Alkenes: 21 C=C double bond, C[H:[1 (e.g., Ethene C:H.)
o Alkynes: 21 C=C triple bond, C[1H.[1-: (e.g., Ethyne C:H.)

5. Functional Groups

Groups that determine chemical properties of organic compounds:

Functional Group Formula Class Name Example
Halogen -X (F,CI,Br,1) Haloalkane CH:CI
(Chloromethane)
Alcohol -OH Alkanol CH.CH-OH
(Ethanol)
Aldehyde -CHO Alkanal CH:CHO (Ethanal)
Ketone >C=0 Alkanone CH:COCH:
(Propanone)
Carboxylic Acid -COOH Alkanoic acid CH:COOH
(Ethanoic acid)

6. Homologous Series

e Series of compounds with:
o Same functional group
o Successive members differ by -CH:- unit (14 u molecular mass)
o Similar chemical properties
o Gradual change in physical properties (e.g., boiling point increases with
molecular mass)
e Example: Alkanes - Methane (CH.), Ethane (C:Hs), Propane (C:Hs)...

e byjus.com
[

7. Nomenclature (IUPAC)

e Prefix (carbon count) + Root word + Suffix (functional group)
e Carbon count: Meth(1), Eth(2), Prop(3), But(4), Pent(5), Hex(6)



e Suffixes: -ane (alkane), -ene (alkene), -yne (alkyne), -ol (alcohol), -al
(aldehyde), -one (ketone), -oic acid (carboxylic acid)

8. Structural Isomerism

e Compounds with same molecular formula but different structural
arrangements.

e Example: C:H: has two isomers - n-butane (straight chain) and iso-butane
(branched).

9. Ethanol (C.HsOH)

e Properties:

o Liquid at room temperature, pleasant smell

o Reacts with Na — Sodium ethoxide + H:1

o Dehydration with conc. H.SO. at 443K — Ethene

o Oxidation with alkaline KMnO./K.Cr.O; — Ethanoic acid
e Uses: Solvent, alcoholic beverages, fuel, antiseptic
e Harmful effects: Addiction, liver damage, impaired judgment

10. Ethanoic Acid (CH:COOH) - Acetic Acid

e Properties:
o Liquid at room temperature (freezing point 290K — "glacial acetic acid"
when solid)
o Vinegar smell (5-8% solution used as preservative)
o Reacts with carbonates/bicarbonates — CO.7 (test for carboxylic acids)
o Esterification: With alcohol + conc. H.SO. — Ester (fruity smell)
e Uses: Food preservative, synthetic fibers, vinegar

11. Soaps and Detergents

e Soap preparation: Saponification - Alkaline hydrolysis of esters (fats/oils) with
NaOH/KOH — Soap (sodium/potassium salt of fatty acid) + Glycerol
e Cleansing action:
o Soap molecule has ionic (hydrophilic) head and hydrocarbon
(hydrophobic) tail
o Forms micelles in water that trap oily dirt at center — washed away

o ncert.nic.in
(@)

Limitation of soaps: Form insoluble scum with Ca?/Mg? ions in hard water
Detergents: Synthetic surfactants (e.g., sodium lauryl sulfate) - work in hard
water as their calcium/magnesium salts are soluble



PART 2: 50 ORIGINAL MCQs (CBSE Pattern)

Note: These are original questions designed based on CBSE syllabus and exam
pattern trends from 2020-2025. They cover all important concepts but are NOT
verbatim reproductions of copyrighted CBSE papers.

Section A: Bonding & Basic Concepts (Q1-15)

Carbon forms covalent bonds mainly because:
a) It has 4 valence electrons

b) It can gain 4 electrons easily

c) It can lose 4 electrons easily

1. d) Both (b) and (c)
Answer: (a)
Explanation: Carbon has 4 valence electrons and neither loses nor gains 4
electrons easily due to high energy requirement. It shares electrons to form
covalent bonds.
Concept: Tetravalency of carbon

The property of self-linking of carbon atoms is called:
a) Polymerization

b) Catenation

c) Isomerism

2. d) Tetravalency
Answer: (b)
Explanation: Catenation is the unique ability of carbon to form bonds with
other carbon atoms, creating chains, branches, or rings.
Concept: Catenation

Which allotrope of carbon conducts electricity?
a) Diamond
b) Graphite
c) Fullerene

3. d) Both (b) and (c)
Answer: (b)
Explanation: Graphite has delocalized electrons between its layers that can
move freely, making it a good conductor. Diamond has no free electrons.
Concept: Allotropes of carbon

Covalent compounds generally have low melting points because:
a) They have weak covalent bonds



b) They have weak intermolecular forces
c) They are made of small molecules

4. d) They do not form crystals
Answer: (b)
Explanation: Covalent bonds within molecules are strong, but forces between
molecules (van der Waals) are weak, requiring less energy to break.
Concept: Properties of covalent compounds

The number of covalent bonds in ethane (C.Hs) molecule is:

a)4
b) 6
c)7
5. d)8
Answer: (c)
Explanation: Ethane has 1 C-C bond and 6 C-H bonds — total 7 covalent
bonds.

Concept: Bonding in hydrocarbons

Which of the following is NOT a property of diamond?
a) Hardest natural substance

b) Good conductor of electricity

c) High refractive index

6. d) Used in cutting tools
Answer: (b)
Explanation: Diamond does not conduct electricity as all valence electrons are
involved in covalent bonding with no free electrons.
Concept: Properties of diamond

Graphite is used as lubricant because:

a) It has layered structure with weak forces between layers
b) It is soft and slippery

c) Layers can slide over each other easily

7. d) All of the above
Answer: (d)
Explanation: All statements correctly explain why graphite acts as a lubricant.
Concept: Properties of graphite

The molecular formula of the third member of alkane series is:
a) C:Hs
b) CsHs
C) CsHo



8. d) CsH:.
Answer: (b)
Explanation: Alkane series: Methane (CH.), Ethane (C:Hs), Propane (C:H:) —
third member is propane.
Concept: Homologous series

Which compound has a triple bond?
a) C2H,
b) C:Hs
C) C:H:

9. d) CH.
Answer: (c)
Explanation: C:H. (ethyne) has a carbon-carbon triple bond (C=C). C:H. has
double bond, others are saturated.
Concept: Unsaturated hydrocarbons

The general formula for alkynes is:
a) ClH.[

b) ClTH:[-.

C) CUH.O-,

10.d) COH.JO
Answer: (c)
Explanation: Alkynes have one triple bond — general formula C1H.[-: (e.g.,
C:H., CsH.).
Concept: Homologous series

Which element shows maximum catenation?
a) Silicon

b) Carbon

c) Sulphur

11.d) Phosphorus
Answer: (b)
Explanation: Carbon shows maximum catenation due to small size and high
C-C bond strength (348 kd/mol).
Concept: Catenation

A compound with molecular formula C.sHs belongs to:
a) Alkane series
b) Alkene series
c) Alkyne series

12.d) Alcohol series
Answer: (b)



Explanation: CIH.[1 is general formula for alkenes — C.Hs fits this (n=4).
Concept: Homologous series identification

The bond angle in methane molecule is:
a) 90°

b) 109.5°

c) 120°

13.d) 180°
Answer: (b)
Explanation: Methane has tetrahedral geometry with H-C-H bond angle of
109.5°.
Concept: Molecular geometry

Which of the following is a cyclic unsaturated hydrocarbon?
a) Cyclohexane

b) Benzene

c) Hexane

14.d) Ethyne
Answer: (b)
Explanation: Benzene (CsHs) has a ring structure with alternating double
bonds — cyclic and unsaturated.
Concept: Hydrocarbon classification

Carbon dioxide molecule has:
a) Two single bonds

b) One double bond

c) Two double bonds

15.d) One triple bond
Answer: (c)
Explanation: CO: has structure O=C=0 — two carbon-oxygen double bonds.
Concept: Bonding in carbon compounds

Section B: Functional Groups & Nomenclature (Q16-30)

The functional group present in CH:COCHs is:
a) -OH

b) -CHO

c) >C=0

16.d) -COOH
Answer: (C)
Explanation: CH:COCH:s (propanone) contains ketonic group (>C=0).
Concept: Functional groups



IUPAC name of CH:CH.CHO is:
a) Propanal

b) Propanone

c) Propionic acid

17.d) Propanol
Answer: (a)
Explanation: 3-carbon chain with -CHO group — propanal.
Concept: IUPAC nomenclature

Which compound will give brisk effervescence with NaHCO: solution?
a) CH:CH:OH

b) CH:.COOH

c) CH:CHO

18.d) CH:COCH:
Answer: (b)
Explanation: Carboxylic acids react with NaHCO:s to produce CO: gas
(effervescence). Ethanoic acid is a carboxylic acid.
Concept: Chemical properties of ethanoic acid

The functional group in alcohols is:
a) -COOH

b) -CHO

c) -OH

19.d) -CO-
Answer: (C)
Explanation: Alcohols contain hydroxyl group (-OH) attached to carbon atom.
Concept: Functional groups

CH:CH:COOH is named as:
a) Ethanoic acid

b) Propanoic acid

c¢) Butanoic acid

20.d) Methanoic acid
Answer: (b)
Explanation: 3-carbon chain with -COOH — propanoic acid.
Concept: IUPAC nomenclature

Which compound has pleasant fruity smell?
a) Ethanol

b) Ethanoic acid

c) Ethyl ethanoate



21.d) Ethanal
Answer: (c)

Explanation: Esters (like ethyl ethanoate) have characteristic fruity smell.
Concept: Esters

The reaction between ethanol and ethanoic acid in presence of conc. H.SO.
produces:

a) Ethane

b) Ethene

c) Ethyl ethanoate

22.d) Sodium ethanoate
Answer: (c)
Explanation: Esterification reaction: Alcohol + Carboxylic acid — Ester +
Water.
Concept: Esterification

Which functional group undergoes addition reactions?
a) -OH

b) -COOH

c) C=C

23.d) -Cl
Answer: (c)
Explanation: Unsaturated compounds (with C=C or C=C) undergo addition
reactions (e.g., with Hz, Brz).
Concept: Chemical reactions of hydrocarbons

IUPAC name of HCOOH is:
a) Ethanoic acid

b) Methanoic acid

c) Formic acid

24.d) Acetic acid
Answer: (b)
Explanation: HCOOH has 1 carbon with -COOH — methanoic acid (formic
acid is common name).
Concept: IUPAC nomenclature

Which compound will decolorize bromine water?
a) CH.
b) CzHs
C) C.H.

25.d) CH:OH
Answer: (c)



Explanation: Unsaturated compounds (alkenes/alkynes) decolorize bromine

water via addition reaction. Ethene (C:H.) is unsaturated.
Concept: Test for unsaturation

The suffix used for aldehydes in IUPAC naming is:
a) -ol

b) -al

Cc) -one

26.d) -oic acid
Answer: (b)
Explanation: Aldehydes use suffix "-al" (e.g., methanal, ethanal).
Concept: IUPAC nomenclature

Which compound is used as preservative in pickles?
a) Ethanol

b) Ethanoic acid

c) Ethanal

27.d) Ethyl alcohol
Answer: (b)
Explanation: 5-8% solution of ethanoic acid (vinegar) is used as food
preservative in pickles.
Concept: Uses of ethanoic acid

CH;-CH»-CH:-OH and CH:-CH(OH)-CHs are:
a) Chain isomers

b) Position isomers

c) Functional isomers

28.d) Not isomers
Answer: (b)

Explanation: Same molecular formula (Cs:HsO) but -OH group at different

positions — position isomers.
Concept: Isomerism

The functional group that makes a compound acidic is:
a) -OH (alcoholic)

b) -COOH

c) -CHO

29.d) >C=0
Answer: (b)

Explanation: Carboxylic group (-COOH) can donate H* ions — acidic nature.

Concept: Functional groups



Which compound will NOT react with sodium metal?
a) CH:CH:OH

b) CH:.COOH

c) CH:CHO

30.d) HCOOH
Answer: (C)
Explanation: Compounds with -OH (alcoholic or acidic) react with Na to give
H.. Aldehydes/ketones do not react with sodium metal.
Concept: Chemical properties

Section C: Ethanol, Ethanoic Acid & Soaps (Q31-50)

Ethanol on oxidation with alkaline KMnO. gives:
a) Ethene

b) Ethanal

c) Ethanoic acid

31.d) Carbon dioxide
Answer: (c)
Explanation: Complete oxidation of ethanol gives ethanoic acid: CH:CH.OH
—[0]— CH:COOH.
Concept: Chemical properties of ethanol

Denatured alcohol is:

a) Pure ethanol

b) Ethanol mixed with methanol/pyridine
c) Ethanol without water

32.d) Ethanol used in medicines
Answer: (b)
Explanation: Ethanol made unfit for drinking by adding poisonous substances
(methanol, pyridine) to avoid taxation on potable alcohol.
Concept: Ethanol

Glacial acetic acid is:

a) 100% pure ethanoic acid

b) Ethanoic acid that freezes at 290K
c) Dilute solution of ethanoic acid

33.d) Both (a) and (b)
Answer: (d)
Explanation: Pure ethanoic acid freezes at 290K (17°C) forming ice-like
crystals — "glacial" acetic acid.
Concept: Ethanoic acid



Soaps are prepared by:
a) Esterification

b) Saponification

c) Hydrogenation

34.d) Polymerization
Answer: (b)
Explanation: Saponification: Alkaline hydrolysis of esters (fats/oils) with NaOH
— soap + glycerol.
Concept: Preparation of soaps

The hydrophobic part of soap molecule is:
a) lonic head

b) Hydrocarbon tail

c) Carboxylate group

35.d) Sodium ion
Answer: (b)
Explanation: Hydrocarbon chain (tail) is water-repelling (hydrophobic) and
attaches to oil/grease.
Concept: Cleansing action of soaps

Soaps do not work well in hard water because:
a) They form insoluble calcium/magnesium salts
b) Hard water contains acids

c) Soaps dissolve completely

36.d) Hard water has high temperature
Answer: (a)
Explanation: Ca?/Mg? ions in hard water react with soap to form insoluble
scum (calcium stearate), reducing cleansing ability.
Concept: Limitation of soaps

Detergents are preferred over soaps in hard water because:
a) They are cheaper

b) Their calcium/magnesium salts are soluble

c) They have better fragrance

37.d) They are natural products
Answer: (b)
Explanation: Sulphonate/sulphate groups in detergents form soluble salts with
Ca*/Mg* — no scum formation.
Concept: Detergents vs soaps

Ethanol reacts with sodium metal to produce:
a) Sodium ethoxide and oxygen



b) Sodium ethoxide and hydrogen
c) Sodium hydroxide and ethane

38.d) Sodium acetate and hydrogen
Answer: (b)
Explanation: 2CH:CH.OH + 2Na — 2CH:CH.ONa + H1
Concept: Chemical properties of ethanol

Which reaction is used to convert vegetable oils to vanaspati ghee?
a) Esterification

b) Saponification

c) Hydrogenation

39.d) Oxidation
Answer: (c)
Explanation: Unsaturated oils + H. (Ni catalyst) — saturated fats (vanaspati)
— hydrogenation.
Concept: Hydrogenation

The functional group present in soaps is:
a) -COOH

b) -COO Na*

c) -OH

40.d) -CHO
Answer: (b)
Explanation: Soaps are sodium/potassium salts of long chain fatty acids —
R-COO"Na".
Concept: Structure of soaps

Ethanoic acid reacts with ethanol to form a compound with:
a) Pungent smell

b) Fruity smell

c) Rotten egg smell

41.d) No smell
Answer: (b)
Explanation: Esterification produces esters which have characteristic fruity
smell.
Concept: Esterification

Which compound is responsible for the depletion of ozone layer?
a) Soaps

b) Detergents

c¢) Chlorofluorocarbons (CFCs)



42.d) Ethanol
Answer: (c)
Explanation: CFCs (carbon compounds containing Cl, F) release chlorine
radicals in stratosphere that destroy ozone.
Concept: Environmental impact

The process of conversion of ethanol to ethene is called:
a) Hydration

b) Dehydration

c) Hydrogenation

43.d) Oxidation
Answer: (b)
Explanation: Removal of water molecule from ethanol using conc. H.SO. at
443K — ethene (dehydration).
Concept: Chemical reactions of ethanol

Micelles are formed:
a) Only in soft water
b) Only in hard water
c) When soap concentration exceeds critical micelle concentration

44.d) Only with detergents
Answer: (c)
Explanation: Above critical concentration, soap molecules aggregate to form
micelles with hydrophobic tails inward.
Concept: Cleansing action

Which is NOT a use of ethanol?
a) Solvent in medicines

b) Fuel in automobiles

c) Manufacturing of acetic acid

45.d) Manufacturing of soaps
Answer: (d)
Explanation: Soaps are made from fats/oils + NaOH, not from ethanol.
Concept: Uses of ethanol

Vinegar contains:

a) 5-8% methanoic acid
b) 5-8% ethanoic acid
c) 5-8% ethanol

46.d) 5-8% ethanal
Answer: (b)
Explanation: Vinegar is 5-8% aqueous solution of ethanoic acid used as



preservative and condiment.
Concept: Ethanoic acid

The IUPAC name of CHsCH:CH:COOH is:
a) Butanoic acid

b) Propanoic acid

c¢) Pentanoic acid

47.d) Ethanoic acid
Answer: (a)
Explanation: 4-carbon chain with -COOH — butanoic acid.
Concept: IUPAC nomenclature

Which compound will give iodoform test?
a) CH.CH:OH

b) CH:OH

c) CHsCOOH

48.d) HCHO
Answer: (a)
Explanation: Ethanol (and methyl ketones) give yellow precipitate of iodoform
(CHIs) with I + NaOH.
Concept: Chemical tests

The carbon compound used as an antiseptic is:
a) Ethanoic acid

b) Ethanol (dilute)

c) Methanol

49.d) Formaldehyde
Answer: (b)
Explanation: 70% ethanol solution is used as antiseptic to kill bacteria on
skin/wounds.
Concept: Uses of ethanol

Biodegradable detergents have:
a) Branched hydrocarbon chains
b) Straight hydrocarbon chains
c) Aromatic rings

50.d) Sulphur atoms
Answer: (b)
Explanation: Straight chain hydrocarbons in detergents are easily degraded
by microorganisms — biodegradable. Branched chains cause water pollution.
Concept: Environmental chemistry



PART 3: 20 SHORT ANSWER QUESTIONS (2-3 Marks Each)

Q1. Why does carbon form a large number of compounds? Explain two reasons.
Solution:

(i) Catenation: Carbon atoms can link with each other through strong covalent bonds
to form long chains, branched chains, or rings.

(i) Tetravalency: Carbon has valency 4, enabling it to bond with four other atoms
(including other carbon atoms) simultaneously.

(iif) Small size & High electronegativity: Forms strong covalent bonds with many
elements (H, O, N, S, halogens).

[Any two reasons sufficient]

Concept: Versatile nature of carbon

Q2. Differentiate between saturated and unsaturated hydrocarbons with one

example each.

Solution:
Saturated Hydrocarbons Unsaturated Hydrocarbons
Contain only single bonds (C-C) Contain at least one double/triple bond

General formula: C1H.[1.. (alkanes) Alkenes: C[1H.[; Alkynes: CI1H:[]-

Undergo substitution reactions Undergo addition reactions

Example: Ethane (C:Hs) Example: Ethene (C:H.)

Concept: Hydrocarbons classification

Q3. What is a homologous series? State any three characteristics.

Solution:



A homologous series is a family of organic compounds with the same functional
group, where successive members differ by -CH:- unit.

Characteristics:

(i) Same functional group and chemical properties

(ii) Successive members differ by 14 u molecular mass (-CH--)

(iif) Show gradation in physical properties (e.g., boiling point increases with
molecular mass)

(iv) Can be represented by a general molecular formula

[Any three]

Concept: Homologous series

Q4. Why are covalent compounds poor conductors of electricity?

Solution:

Covalent compounds consist of molecules formed by sharing of electrons. They do
not contain:

(i) Free ions that can carry electric current in solution/molten state

(i) Free electrons that can carry current in solid state

Hence, they do not conduct electricity in any state.

Concept: Properties of covalent compounds

Q5. Explain the formation of scum when soap is used with hard water.

Solution:

Hard water contains calcium (Ca?*) and magnesium (Mg?*') ions. When soap (sodium
stearate, C17H:sCOO Na*) is added:

2C7HssCOONa* + Ca** — (C1HisCOO).Ca| (calcium stearate) + 2Na*

The calcium/magnesium salts of fatty acids are insoluble in water and form a white
sticky precipitate called "scum"”. This reduces soap's cleansing ability and wastes
soap.

Concept: Limitation of soaps

Q6. What happens when ethanol is heated with excess conc. H.SO. at 443 K? Write

chemical equation.



Solution:

Ethanol undergoes intramolecular dehydration to form ethene:

CHsCH:OH —[Conc. H:SO., 443K]— CH,=CH: + H:O

Conc. H:SO: acts as a dehydrating agent, removing water molecule from ethanol.
Concept: Chemical reactions of ethanol

Q7. How would you distinguish between ethanol and ethanoic acid using a chemical
test?

Solution:

Sodium bicarbonate test:

Add NaHCO: solution to both compounds.
Ethanoic acid produces brisk effervescence of CO: gas:
CH;COOH + NaHCOs; — CH:COONa + H.O + CO:?1

e Ethanol shows no effervescence (no reaction).
Concept: Chemical tests

Q8. What is esterification? Write equation for formation of ethyl ethanoate.
Solution:

Esterification is reaction between carboxylic acid and alcohol in presence of conc.
H.SO. to form ester and water.

CHsCOOH + CHs:CH:OH =[Conc. H.SO.] CH:COOCH.CH: + H.O

(Ethanoic acid) + (Ethanol) — (Ethyl ethanoate) + Water

Conc. H:SO:. acts as dehydrating agent and catalyst.

Concept: Esterification

Q9. Why is graphite soft and slippery while diamond is hard?

Solution:

Graphite: Has layered structure where carbon atoms form hexagonal rings in planes.
Weak van der Waals forces exist between layers, allowing them to slide over each
other — soft and slippery.

Diamond: Each carbon atom is tetrahedrally bonded to four others in rigid 3D
network — extremely hard structure.

Concept: Allotropes of carbon



Q10. What are structural isomers? Draw structures of two isomers of butane (CsHo).
Solution:

Compounds with same molecular formula but different structural arrangements are
structural isomers.

Butane isomers:

(i) n-Butane: CH:-CH.-CH:-CH: (straight chain)

(i) iso-Butane (2-methylpropane): CHs-CH(CHs)-CHs or (CH:):CH (branched chain)
Concept: Isomerism

Q11. Explain cleansing action of soap with diagram.

Solution:

Soap molecule has:

e Hydrophilic ionic head (attracted to water)
e Hydrophobic hydrocarbon tail (attracted to oil/grease)
Mechanism:
(i) Hydrophobic tails embed into oil droplet
(i) Hydrophilic heads remain outward in water
(iif) Many soap molecules surround oil droplet forming spherical structure
called micelle
(iv) Micelle's outer surface (ionic heads) interacts with water — oil droplet
emulsified and washed away
Concept: Cleansing action of soaps

Q12. What is hydrogenation? Give its industrial application.

Solution:

Hydrogenation is addition of hydrogen to unsaturated compounds (alkenes/alkynes)
in presence of catalyst (Ni/Pd/Pt).

CH:=CH. + H. —[Ni, 473K]— CH:-CHs

Industrial application: Conversion of vegetable oils (unsaturated) to vanaspati ghee
(saturated fats) for longer shelf life and solid consistency.

Concept: Hydrogenation

Q13. Why does carbon not form ionic compounds?

Solution:



To form C* ion, carbon would need to lose 4 electrons — requires very high energy
(not feasible).

To form C* ion, carbon would need to gain 4 electrons — nucleus cannot hold 4
extra electrons due to small size and insufficient nuclear charge.

Hence, carbon achieves stability by sharing electrons — forms covalent bonds
instead of ionic bonds.

Concept: Bonding in carbon

Q14. Write IUPAC names of: (a) CH:CH.CH-OH (b) CH:COCHs (c) HCHO
Solution:

(a) CHsCH.CH-OH: Propan-1-ol (3-carbon chain, -OH at C1)

(b) CHsCOCHs: Propanone (3-carbon chain, ketone group at C2)

(c) HCHO: Methanal (1-carbon aldehyde)

Concept: IUPAC nomenclature

Q15. What is denatured alcohol? Why is it necessary?

Solution:

Denatured alcohol is ethanol mixed with poisonous substances like methanol,
pyridine, or copper sulphate to make it unfit for drinking.

Necessity: To avoid heavy excise duty imposed on potable alcohol while allowing its
use for industrial/solvent purposes without risk of human consumption.

Concept: Ethanol

Q16. How does ethanoic acid react with: (a) Sodium metal (b) Sodium carbonate
Solution:

(a) With sodium metal:

2CH:COOH + 2Na — 2CH:COONa + H1t

(Sodium ethanoate + Hydrogen gas)

(b) With sodium carbonate:

2CH:COOH + Na.CO: — 2CH:COONa + H:O + CO:1

(Brisk effervescence of CO: - test for carboxylic acids)

Concept: Chemical properties of ethanoic acid



Q17. What are detergents? How are they different from soaps?
Solution:
Detergents are synthetic surfactants (e.g., sodium lauryl sulphate) with structure

similar to soap but with sulphonic/sulphate head group instead of carboxylate.

Differences:

Soaps Detergents
Sodium/potassium salts of Sodium salts of long chain alkyl sulphonic
fatty acids acids/sulphates
Form scum in hard water Work well in hard water (soluble Ca/Mg salts)

Biodegradable (straight chain) Some are non-biodegradable (branched chains
cause pollution)

Made from natural fats/oils Made from petrochemicals

Concept: Detergents

Q18. Why is conversion of ethanol to ethanoic acid an oxidation reaction?
Solution:

Ethanol (CHsCH.OH) to ethanoic acid (CH:COOH) involves:

(i) Addition of oxygen atom: CH:CH.OH + [O] — CH:COOH + H.O

(ii) Increase in oxidation state of carbon (from -2 in CH:CH:OH to 0 in CH:COOH)
Both criteria define oxidation — hence it is an oxidation reaction.

Concept: Oxidation reactions

Q19. What is glacial acetic acid? Why is it called so?

Solution:

Pure ethanoic acid (100%) is called glacial acetic acid because it freezes at 290 K
(17°C) forming ice-like crystals that resemble glaciers. The term "glacial" refers to
this ice-like appearance when solidified.

Concept: Ethanoic acid



Q20. Explain why carbon compounds are used as fuels.

Solution:

Carbon compounds (especially hydrocarbons) undergo combustion with oxygen to
release large amount of heat energy:

CH.« + 20: — CO: + 2H.0 + Heat (890 kJ/mol)

C:HsOH + 30. — 2CO: + 3H:0 + Heat (1367 kJ/mol)

This high calorific value, easy availability, and controllable combustion make them
excellent fuels (e.g., LPG, CNG, petrol, ethanol).

Concept: Combustion of carbon compounds

PART 4: 20 LONG ANSWER QUESTIONS (5 Marks Each)

Q1. (a) What is catenation? Why does carbon show maximum catenation?
(b) Explain the structure of diamond and graphite and relate to their properties.
Solution:

(a) Catenation:

e Self-linking property of an element to form bonds with atoms of same element,
creating chains/rings.

e Carbon shows maximum catenation because:
(i) Small atomic size — effective overlap of orbitals — strong C-C bonds
(bond enthalpy 348 kJ/mol)
(ii) Tetravalency — can form 4 bonds simultaneously
(iii) High bond strength compared to Si-Si (222 kd/mol), S-S (266 kJ/mol) —
longer stable chains possible

(b) Diamond vs Graphite:

Property Diamond Graphite
Structure Each C bonded Layers of hexagonal rings; each C
tetrahedrally to 4 others  bonded to 3 others in plane; weak
in rigid 3D network van der Waals forces between

layers



Bonding sp® hybridization; all sp? hybridization; 3 electrons in

electrons in covalent covalent bonds, 1 delocalized
bonds electron per atom
Hardness Hardest natural Soft & slippery (layers slide easily)

substance (rigid network)

Conductivity Poor conductor (no free  Good conductor (delocalized
electrons) electrons move between layers)
Uses Cutting tools, jewelry Lubricant, electrodes, pencil lead

Concept: Catenation, Allotropes of carbon

Q2. (a) Define homologous series. Write first four members of alkene series with
molecular formulae.

(b) What is functional group? Give functional groups of aldehyde, ketone and
carboxylic acid.

Solution:

(a) Homologous series: Family of organic compounds with:

Same functional group

Successive members differ by -CH.- unit (14 u)
Similar chemical properties

Gradual change in physical properties

Alkene series (Cl1H.L):

Ethene: C:H.
Propene: CsHs
Butene: C:Hs
Pentene: CsH1o

L~

(b) Functional group: Atom/group of atoms that determines chemical properties of

organic compound.



Class Functional Group General Formula Example

Aldehyde -CHO R-CHO CHsCHO (Ethanal)

Ketone >C=0 (carbonyl) R-CO-R' CH:COCH:
(Propanone)

Carboxylic acid -COOH R-COOH CHsCOOH
(Ethanoic acid)

Concept: Homologous series, Functional groups

Q3. (a) What are soaps? Explain the process of saponification with chemical
equation.

(b) Why do soaps not work in hard water? How do detergents overcome this
problem?

Solution:

(a) Soaps: Sodium or potassium salts of long chain fatty acids (e.g., sodium stearate
C+HssCOO Nav).

Saponification: Alkaline hydrolysis of esters (fats/oils) with NaOH/KOH to produce
soap and glycerol.

Fat (ester) + NaOH — Soap + Glycerol

Example:

(C11H3sCO0):CsHs + 3NaOH — 3C17/HisCOO Na* + CsHs(OH)s

(Glyceryl stearate) + (Sodium hydroxide) — (Sodium stearate/soap) + (Glycerol)
(b) Problem with hard water:

Hard water contains Ca®/Mg? ions which react with soap anions to form insoluble
precipitates (scum):

2CHisCOO™Na* + Ca* — (C1/HsCOO0).Ca| + 2Na*

(Scum - white sticky precipitate)

— Wastes soap, reduces cleansing action, sticks to clothes

Detergents overcome this:



Detergents have sulphonic acid/sulphate head groups (e.g., R-SOs"Na*). Their
calcium/magnesium salts are SOLUBLE in water:

2R-SOs"Na* + Ca* — (R-S0s).Ca (soluble) + 2Na*

— No scum formation — work effectively in hard water

Concept: Soaps, Detergents, Saponification

Q4. (a) How will you convert: (i) Ethanol to ethene (ii) Ethene to ethane (iii) Ethanol
to ethanoic acid

(b) Write chemical equations for each conversion.

Solution:

(i) Ethanol to Ethene: Dehydration using conc. H.SO. at 443 K

CHs:CH:OH —[Conc. H:SO., 443K]— CH>=CH: + H:O

(ii) Ethene to Ethane: Hydrogenation using Ni catalyst at 473 K

CH:=CH: + H. —[Ni, 473K]— CHs-CH;

(iif) Ethanol to Ethanoic acid: Oxidation using oxidizing agent (alkaline KMnQO. or
acidified K.Cr.O>)

CHsCH:0OH —J[Alkaline KMnO., Heat]—» CH:COOH

(Stepwise: Ethanol — Ethanal — Ethanoic acid)

Mechanism notes:

e Dehydration: Removal of water molecule (intramolecular)
e Hydrogenation: Addition of hydrogen across double bond (addition reaction)
e Oxidation: Addition of oxygen/increase in oxidation state

Concept: Chemical reactions of carbon compounds

Q5. (a) What is structural isomerism? Draw all possible isomers of pentane (CsH:.).
(b) Why is isomerism not possible for first three members of alkane series?

Solution:



(a) Structural isomerism: Phenomenon where compounds have same molecular
formula but different structural arrangements (different carbon skeleton or position of
functional group).

Isomers of pentane (CsH2):

1. n-Pentane: CHs-CH:-CH.-CH:-CH:s (straight chain)
2. iso-Pentane (2-methylbutane): CHs-CH(CHs)-CH2-CHs

6. neo-Pentane (2,2-dimethylpropane): C(CHs).

(b) Isomerism not possible for first three alkanes:

Methane (CH.): Only 1 carbon — no possibility of branching

Ethane (C:Hs): Only 2 carbons — cannot form branched chain

Propane (C:Hs): 3 carbons in chain — removing one carbon for branching
leaves only 2 carbons which cannot form stable branch

— Minimum 4 carbon atoms needed for structural isomerism (butane has 2
isomers)

Concept: Isomerism

Q6. (a) Describe the cleansing action of soap with labelled diagram of micelle
formation.

(b) Why are detergents preferred over soaps for washing clothes in hard water
areas?

Solution:

(a) Cleansing action:

[Diagram description - students should draw]



e Soap molecule: Hydrophilic ionic head (COO"Na*) + Hydrophobic

hydrocarbon tail (Ci:Hss)

When soap is added to water containing oily dirt:

(i) Hydrophobic tails attach to oil droplet

(ii) Hydrophilic heads remain in water

(iii) Many soap molecules surround oil droplet — spherical structure called
micelle

(iv) lonic heads on outer surface interact with water — micelle emulsified and
washed away

(b) Detergents preferred in hard water because:

Parameter Soaps Detergents
Reaction with Form insoluble scum Form soluble salts (no scum)
Caz/Mg* (wastes soap)

Cleansing Reduced in hard water  Maintained in hard water
efficiency

Lather formation Poor in hard water Good in hard water
Environmental Biodegradable (if Some non-biodegradable
impact straight chain) (branched) cause pollution

— Detergents provide effective cleaning without wastage in hard water regions.

Concept: Cleansing action, Soaps vs detergents

Q7. (a) What is ethanol? List four physical properties and two chemical properties.

(b) Mention three uses and two harmful effects of ethanol.

Solution:

(a) Ethanol: Second member of alcohol homologous series; molecular formula

C:HsOH; IUPAC name Ethanol.

Physical properties:

o bbb =

Colourless liquid at room temperature
Pleasant smell and burning taste

Boiling point = 351 K (78°C)

Miscible with water in all proportions

Good solvent for many organic compounds



Chemical properties:

1. Reaction with sodium:
2C:HsOH + 2Na — 2C.HsONa + H:1 (Sodium ethoxide)
2. Dehydration:
C:HsOH —>[Conc. H:SO., 443K]—> C:H. + H.0O (Ethene)
3. Oxidation:
C:HsOH —J[Alkaline KMnO4]— CH:CHO —[O]— CH:COOH

(b) Uses:

Solvent in medicines (tincture of iodine), paints, varnishes
Alcoholic beverages (when diluted)

Fuel (gasohol - petrol + ethanol mixture)

Antiseptic (70% solution)

hon -~

Harmful effects:

1. Addiction and health deterioration with regular consumption
2. Liver cirrhosis, nervous system damage
3. Impaired judgment leading to accidents

Concept: Ethanol

Q8. (a) What is ethanoic acid? How is it prepared commercially?

(b) Describe four chemical properties of ethanoic acid with equations.

Solution:

(a) Ethanoic acid: Second member of carboxylic acid series; CH:COOH; common
name acetic acid; 5-8% solution called vinegar.

Commercial preparation:

1. Fermentation: Ethanol oxidized by acetobacter bacteria in presence of air:
C:HsOH + O —[Acetobacter]—» CH:COOH + H.O

2. Methanol carbonylation (industrial):
CHsOH + CO —[Rh catalyst]— CHs:COOH

(b) Chemical properties:

1. Acidic nature (turns blue litmus red):
CH;COOH = CHsCOO™ + H*



2. Reaction with metals (above H in reactivity series):

2CH;COOH + 2Na — 2CH:COONa + H:?1

3. Reaction with carbonates/bicarbonates (test for carboxylic acids):
2CH;COOH + Na.COs; — 2CH:COONa + H.O + CO:?1
CHsCOOH + NaHCO: — CH:COONa + H:0 + CO.1 (brisk effervescence)
4. Esterification (with alcohol):
CHsCOOH + C:HsOH =[Conc. H.SO.] CH:COOC:Hs + H:O (fruity smell)
5. Reaction with bases (neutralization):

CH;COOH + NaOH — CH:COONa + H:O

[Any four]

Concept: Ethanoic acid

Q9. (a) Differentiate between diamond and graphite based on structure and

properties.

(b) Why is graphite used as electrode while diamond is not?

Solution:

(a) Diamond vs Graphite:

Property

Hybridization

Bonding

Bond angle

C-C bond length

Interlayer forces

Hardness

Electrical
conductivity

Diamond

sp?

Each C bonded to 4 others
tetrahedrally in 3D network

109.5°

154 pm

N/A (3D network)

Hardest natural substance

Insulator

Graphite

sp?

Each C bonded to 3 others in
hexagonal layers; 4th electron
delocalized

120°

142 pm (within layer)

Weak van der Waals forces

Soft, slippery

Good conductor parallel to layers



Thermal Very high High parallel to layers
conductivity

Density (g/cm?) 3.51 2.26

Uses Cutting tools, jewelry Lubricant, electrodes, pencil lead

(b) Graphite as electrode:

e Has delocalized electrons between layers that can move freely when voltage
applied — conducts electricity
Chemically inert and withstands high temperatures
Diamond lacks free electrons (all 4 valence electrons in covalent bonds) —
cannot conduct electricity — unsuitable as electrode

Concept: Allotropes of carbon

Q10. (a) What is a functional group? Why is it important in organic chemistry?

(b) Write general formula and functional group of: (i) Alkane (ii) Alkene (iii) Alkyne (iv)
Alcohol (v) Carboxylic acid

Solution:

(a) Functional group: Atom or group of atoms that largely determines chemical
properties of organic compound.

Importance:

Compounds with same functional group show similar chemical reactions
Enables systematic classification of millions of organic compounds
Predicts reactivity and products of reactions

Basis for IUPAC nomenclature

(b) Homologous series:

Series General Formula Functional Group Example

Alkane ClH:. C-C single bonds  CH. (Methane)
only



Alkene CUH.[ >C=C< (double C:H. (Ethene)

bond)
Alkyne ClH.O-, -C=C- (triple bond) C:H: (Ethyne)
Alcohol ClH...OH -OH (hydroxyl) C:HsOH (Ethanol)
Carboxylic acid ClH.0: or -COOH (carboxyl) CH:COOH
Cl1-1H.0--COOH (Ethanoic acid)

Concept: Functional groups, Homologous series

Q11. (a) What is combustion? Write balanced equations for complete and incomplete
combustion of methane.

(b) Why are carbon compounds used as fuels? Explain with examples.

Solution:

(a) Combustion: Exothermic oxidation reaction with oxygen producing heat/light.
Complete combustion (sufficient oxygen):

CH. + 20; — CO: + 2H,0 + Heat (890 kJ/mol)

(Clean blue flame)

Incomplete combustion (limited oxygen):

2CH. + 30, — 2CO + 4H:0 + Heat

or

CH: + O: — C (soot) + 2H.O + Heat

(Yellow smoky flame; produces toxic CO/soot)

(b) Carbon compounds as fuels:

Reasons:

1. High calorific value: Release large heat per unit mass on combustion
o Methane: 55 kJ/g
o Ethanol: 30 kJ/g
o Petrol: ~48 kJ/g
2. Controlled combustion: Burn with clean flame when oxygen sufficient
3. Easy availability: From fossil fuels (petroleum, natural gas) or biomass



4. Storage & transport: Liquid/gaseous forms convenient for use

Examples:

CNG (Compressed Natural Gas): Mainly methane — used in vehicles
LPG (Liquefied Petroleum Gas): Propane + butane — cooking fuel
Petrol/Diesel: Hydrocarbon mixtures — automobile fuel

Ethanol: Biofuel mixed with petrol (gasohol)

Concept: Combustion

Q12. (a) What is hydrogenation? Explain with example and mention catalyst used.
(b) What is its industrial application? Why is vegetable oil hydrogenated?
Solution:

(a) Hydrogenation: Addition of hydrogen to unsaturated compounds
(alkenes/alkynes) across multiple bonds.

Example:

CH:=CH. (Ethene) + H. —[Ni catalyst, 473K]— CHs-CHs (Ethane)

e (Catalyst: Finely divided Ni, Pd, or Pt
e Conditions: 473K temperature, 2-3 atm pressure
e Type: Addition reaction (characteristic of unsaturated compounds)

(b) Industrial application - Vegetable oil to vanaspati ghee:

Why hydrogenate?

1. Physical state change: Oils (liquid, unsaturated) — vanaspati
(solid/semi-solid, saturated) — easier to store/use

2. Increased shelf life: Saturated fats resist oxidation/rancidity better than
unsaturated oils

3. Desired texture: Solid fats preferred for baking, frying

Process:
Vegetable oil (unsaturated) + H. —[Ni catalyst, 413K]— Vanaspati ghee (saturated
fat)

(Unsaturation detected by bromine water test before/after)



Health note: Partial hydrogenation produces trans fats (harmful); modern processes
minimize this.

Concept: Hydrogenation

Q13. (a) What is esterification? Write equation for preparation of ethyl ethanoate.

(b) How can you convert ester back to alcohol and carboxylic acid? Name the
reaction.

Solution:

(a) Esterification: Reaction between carboxylic acid and alcohol in presence of conc.
H.SO. to form ester and water.

Preparation of ethyl ethanoate:

CH:COOH + CH:CH.OH =[Conc. H.SO., Warm] CH:COOCHCHs + H.O

(Ethanoic acid) + (Ethanol) = (Ethyl ethanoate) + Water

e Conc. H:SO.: Dehydrating agent (absorbs water) + catalyst
e Reversible reaction — equilibrium
e Ethyl ethanoate has fruity smell

(b) Conversion of ester to alcohol + acid:

Reaction: Acidic or alkaline hydrolysis (saponification when with NaOH)
Acidic hydrolysis:

CH:COOCH:CHs + H.O —[Dil. H.SOs, Heat]—» CH:COOH + CH:CH-.OH
(Ester) + Water — (Carboxylic acid) + (Alcohol)

Alkaline hydrolysis (Saponification):

CH:COOCH:CHs + NaOH — CH:COONa + CHs:CH.OH

(Ester) + (Base) — (Sodium salt of acid) + (Alcohol)

— Irreversible (goes to completion)

Concept: Esterification, Hydrolysis

Q14. (a) What are addition reactions? Which hydrocarbons undergo addition

reactions?



(b) Give three examples of addition reactions with equations.

Solution:

(a) Addition reactions: Reactions where atoms/groups add across unsaturated bonds
(C=C or C=C) without eliminating any molecule. Double/triple bonds break to form
single bonds.

Hydrocarbons undergoing addition: Unsaturated hydrocarbons - Alkenes (C=C) and
Alkynes (C=C). Saturated hydrocarbons (alkanes) do NOT undergo addition (only
substitution).

(b) Examples:

1. Hydrogenation (addition of H.):
CH:=CH: + H. —[Ni, 473K]— CH;-CH:
(Ethene — Ethane)
2. Halogenation (addition of Cl./Br:):
CH.=CH: + Br. — CH:Br-CH:Br
(Ethene — 1,2-dibromoethane; decolorizes bromine water - test for
unsaturation)
3. Hydration (addition of H-O):
CH.=CH: + H:0 —>[H3PO4, 570K, 60-70 atm]— CHsCH-OH
(Ethene — Ethanol; industrial ethanol production)
4. Hydrohalogenation (addition of HBr/HCI):
CH:=CH: + HBr — CHs-CH:Br
(Ethene — Bromoethane)

[Any three]

Concept: Addition reactions

Q15. (a) What is denatured alcohol? Why is ethanol denatured?

(b) List four uses of ethanol and explain harmful effects of drinking alcohol.
Solution:

(a) Denatured alcohol: Ethanol rendered unfit for human consumption by adding

poisonous substances like:

e Methanol (causes blindness/death)
e Pyridine (foul smell)



e Copper sulphate (blue color)
e Kerosene

Why denatured?

1. Avoid heavy excise duty on potable alcohol
2. Allow industrial use (solvent, fuel) without risk of diversion for drinking
3. Prevent misuse while maintaining utility for legitimate purposes

(b) Uses of ethanol:

Solvent: In medicines (tinctures), paints, varnishes, perfumes
Beverages: Alcoholic drinks (beer, wine, whisky - when diluted)
Fuel: Gasohol (petrol + 10-20% ethanol); spirit lamps
Antiseptic: 70% solution kills bacteria on skin/wounds
Manufacturing: Starting material for acetic acid, esters, ethers

abkown =

Harmful effects of drinking alcohol:

Addiction: Psychological/physical dependence — alcoholism

Liver damage: Fatty liver — hepatitis — cirrhosis (irreversible scarring)
Nervous system: Impaired judgment, coordination loss, memory damage
Social problems: Accidents (drunk driving), violence, family breakdown
Fetal alcohol syndrome: Birth defects if consumed during pregnancy

ok =

Concept: Ethanol

Q16. (a) What is glacial acetic acid? Why is pure ethanoic acid called so?

(b) Describe four chemical properties of ethanoic acid different from mineral acids.
Solution:

(a) Glacial acetic acid: Pure (100%) ethanoic acid. Called "glacial" because it freezes
at 290 K (17°C) forming ice-like crystals resembling glaciers. The term distinguishes
it from dilute aqueous solutions (vinegar).

(b) Chemical properties different from mineral acids (HCI, H.SO.):

Property Ethanoic acid (Organic) Mineral acids
(Inorganic)



Strength Weak acid (partial dissociation; Ka = Strong acids
1.8x107°) (complete
dissociation)

Reaction rate Slower reactions with Very fast/vigorous
carbonates/metals reactions
Esterification Forms esters with alcohols (fruity smell) Do not form esters
Decarboxylation  Loses CO: on heating with soda lime: No decarboxylation
CH:COONa + NaOH —[CaO, A]— CH.
+ Na:CO:
Reduction Can be reduced to ethanol using LiAlH:  Not reduced to
alcohols
Halogenation Undergoes a-halogenation No analogous
(Hell-Volhard-Zelinsky reaction) reaction

[Any four differences with explanation]

Concept: Ethanoic acid

Q17. (a) What are soaps? Explain the structure of soap molecule.

(b) Why do soaps form scum in hard water? How does this affect cleaning?
Solution:

(a) Soaps: Sodium or potassium salts of long chain fatty acids obtained by
saponification of fats/oils.

General formula: R-COO"Na* where R = CisHsi to Ci:Hss (long hydrocarbon chain)

Structure of soap molecule:

e Hydrophilic head: lonic carboxylate group (-COO"Na*) — water-loving,
dissolves in water

e Hydrophobic tail: Long hydrocarbon chain (R-) — water-repelling, attaches to
oil/grease
— Amphiphilic nature enables cleansing action

(b) Scum formation in hard water:
Hard water contains dissolved Ca*, Mg*, Fe?* salts (chlorides, sulphates).

Reaction:



2R-COO"Na* + Ca* — (R-CO0O).Ca| + 2Na"
(Soluble soap) + (Calcium ion) — (Insoluble calcium salt/scum)

Effects on cleaning:

1. Wastage of soap: Significant soap consumed in scum formation before
cleaning begins

2. Reduced lather: Scum prevents formation of rich lather needed for cleaning

Sticky deposit: Scum sticks to clothes/bath tub — yellowish stain, rough feel

4. Reduced efficiency: Less soap available for micelle formation — poor dirt
removal

w

— Minimum 50% more soap required in hard water areas.

Concept: Soaps, Hard water

Q18. (a) What are detergents? How are they chemically different from soaps?

(b) Compare soaps and detergents on four parameters. Why are some detergents
non-biodegradable?

Solution:

(a) Detergents: Synthetic surfactants with cleansing action similar to soap but
chemically different.

Chemical difference:

Soaps Detergents

R-COO"Na* (carboxylate R-SOs'Na* (alkylbenzene sulphonate) or R-OSOs:"Na*

head) (alkyl sulphate)
Made from natural Made from petrochemicals
fats/oils

Biodegradable (straight Some non-biodegradable (branched chains)
chain)

Example detergent: Sodium lauryl sulphate CH:(CH)1«OSO:"Na*

(b) Comparison:

Parameter Soaps Detergents



Hard water Form scum No scum (effective)
(ineffective)

Raw material Animal Petrochemicals
fats/vegetable oils

Biodegradability Generally Linear: biodegradable; Branched:
biodegradable non-biodegradable

Environmental Low (if High if non-biodegradable (foam in

impact biodegradable) rivers)

Cost Relatively cheaper  Slightly expensive

Lather Good in soft water  Good in all water types

Non-biodegradable detergents:

e Contain highly branched hydrocarbon chains (e.g., ABS - alkyl benzene
sulphonate)

e Microorganisms cannot easily break branched chains — persist in
environment

e Cause foam in rivers, reduce oxygen for aquatic life
— Modern detergents use linear chains (LAS) that are biodegradable

Concept: Detergents

Q19. (a) What is allotropy? Name three allotropes of carbon and state one use of
each.

(b) Explain why diamond has high refractive index and is used in jewelry.
Solution:

(a) Allotropy: Existence of an element in two or more different physical forms
(allotropes) in same physical state, with different atomic arrangements.

Allotropes of carbon:

1. Diamond:
o Structure: 3D tetrahedral network
o Use: Cutting/grinding tools, jewelry
2. Graphite:



o Structure: Layered hexagonal rings

o Use: Lubricant, pencil lead, electrodes
3. Fullerenes (e.g., Ceo):

o Structure: Closed cage/spherical

o Use: Drug delivery, superconductors
4. Graphene:

o Structure: Single layer of graphite

o Use: Electronics, composites
5. Carbon nanotubes:

o Structure: Cylindrical fullerene

o Use: Reinforcing materials

[Any three]
(b) Diamond in jewelry:

High refractive index (2.42) due to:

e Dense 3D network of carbon atoms
e Strong covalent bonds — tightly packed structure
e Light slows down significantly when entering diamond — large refraction

Additional properties for jewelry:

Dispersion: Splits white light into spectrum (fire/brilliance)
Hardness: Resists scratches — retains polish/luster
Transparency: Pure diamond is colorless and transparent

High thermal conductivity: Feels cold to touch — distinctive feel

hown =

— Cut/polished diamonds reflect/refract light spectacularly — prized as gemstones.

Concept: Allotropes of carbon

Q20. (a) What is covalent bond? Explain formation of methane molecule with
electron dot structure.

(b) Why do covalent compounds have low melting/boiling points compared to ionic
compounds?

Solution:

(a) Covalent bond: Chemical bond formed by mutual sharing of electron pairs
between atoms to achieve stable electronic configuration (octet/duplet).

Formation of methane (CH.):



Carbon (Z=6): Electronic configuration 2,4 — needs 4 electrons for octet
Hydrogen (Z=1): Configuration 1 — needs 1 electron for duplet
Carbon shares its 4 valence electrons with 4 hydrogen atoms — each H
shares 1 electron

e Results in 4 C-H single covalent bonds

Electron dot structure:

Carbon contributes 4 electrons, each H contributes 1 — total 8 electrons shared
(octet for C, duplet for each H).

(b) Low melting/boiling points of covalent compounds:

Property Covalent compounds lonic compounds
Bonding within Strong covalent bonds Strong ionic bonds
molecule
Forces between Weak van der Waals Strong electrostatic
molecules forces/dipole-dipole forces
Energy to separate Low (weak intermolecular Very high (strong ionic
molecules forces) lattice)

Typical m.p. Low (often below 300°C) High (often above
500°C)
Example CHs (m.p. -182°C) NaCl (m.p. 801°C)
Explanation:

e Melting/boiling involves overcoming forces BETWEEN molecules/particles,
not breaking bonds WITHIN molecules

e Covalent compounds exist as discrete molecules held by weak intermolecular
forces — less energy needed

e lonic compounds have giant lattice with strong electrostatic attractions —
much more energy needed



Exception: Network covalent solids (diamond, SiO:) have high m.p. due to
continuous covalent network.

Concept: Covalent bonding, Properties of covalent compounds
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PART 1: CORE CONCEPTS WITH EXPLANATIONS

1.1 Versatile Nature of Carbon

e Tetravalency: Carbon (atomic no. 6, config: 2,4) forms 4 covalent bonds to
complete octet.

e Catenation: Unique self-linking ability forming chains/rings due to strong C-C
bond (348 kJ/mol).


https://docs.google.com/
https://www.pdfescape.com/
https://www.ilovepdf.com/

e Small size & high electronegativity: Enables strong bonds with C, H, O, N, S,
halogens.

1.2 Covalent Bonding

Formed by mutual electron sharing. Properties:

Low melting/boiling points (weak intermolecular forces)
Poor electrical conductivity (no free ions/electrons)
Insoluble in water, soluble in organic solvents

Exist as discrete molecules

1.3 Allotropes of Carbon

Allotrope Structure Properties Uses
Diamond 3D tetrahedral Hardest natural Cutting tools,
network (sp?) substance, poor jewelry

conductor, high
refractive index (2.42)

Graphite Layered Soft/slippery, good Lubricant,
hexagonal rings  conductor (delocalized electrodes, pencil
(sp?) €’), layers slide easily  lead

Fullerenes Closed cage Soluble in organic Drug delivery,
(e.g., Ceo) solvents nanotechnology

1.4 Hydrocarbons Classification

Type Bond Type General Formula Example
Alkanes Only C-C single CUH.O- CH. (Methane)
bonds
Alkenes =1 C=C double ClH.O C:H. (Ethene)
bond
Alkynes =1 C=C triple bond CrIH.[-. C:H: (Ethyne)

1.5 Functional Groups (Critical for Reactions)

Group Formula Class Example Test



Halogen -X Haloalkane CHsCI
Alcohol -OH Alkanol CH:CH.OH
Aldehyde -CHO Alkanal CH:CHO
Ketone >C=0 Alkanone CHsCOCH:s
Carboxylic -COOH Alkanoic acid CH:COOH
Acid

1.6 Homologous Series Characteristics

1. Same functional group
2. Successive members differ by -CH.- (14 u)
3. Similar chemical properties

AgNO:s test
(ppt)

Na metal —
H.1

Tollens' test
(silver mirror)

No Tollens'
test

NaHCO; —
CO:1
(effervescence

)

Gradual change in physical properties (e.g., boiling point 1 with molecular mass)

4. Example: Alkanes — CHs — C:Hs — CsHs — CiHio

1.7 Ethanol (C:HsOH)

Reactions:
o With Na: 2C:HsOH + 2Na — 2C:HsONa + H:1

Preparation: Fermentation of sugars (CeH:.0s —[Yeast] 2C:HsOH + 2CO)

o Dehydration: C.HsOH —[Conc. H.SO., 443K] C.H. + H.O

o Oxidation: C.HsOH —[Alk. KMnO.] CH:COOH
Uses: Solvent, fuel (gasohol), antiseptic (70%)

1.8 Ethanoic Acid (CHsCOOH)

e Properties:

Harmful effects: Liver cirrhosis, addiction, impaired judgment

o Freezing point 290K — "glacial acetic acid" (ice-like crystals)

o 5-8% solution = vinegar (food preservative)
e Reactions:

o With carbonates: 2CH:COOH + Na.CO; — 2CH:COONa + H:O + CO:1



o Esterification: CH:COOH + C:HsOH = CH:COOC:Hs + HO (fruity smell)
e Uses: Vinegar, synthetic fibers, food preservative

1.9 Soaps & Detergents

Parameter Soaps Detergents
Chemical nature R-COO"Na* (fatty acid R-SOs;"Na* (sulphonate salts)
salts)
Hard water Forms insoluble scum No scum (soluble salts)

(Ca/Mg salts)

Biodegradability High (straight chains) Variable (branched =
non-biodegradable)

Raw material Fats/oils (natural) Petrochemicals (synthetic)

Cleansing action: Micelle formation — hydrophobic tails trap oil, hydrophilic heads

face water — emulsification.

PART 2: 50 MCQs (CBSE PATTERN)

Q1. Carbon forms covalent bonds mainly because:

(a) It has 4 valence electrons

(b) It can gain 4 electrons easily

(c) It can lose 4 electrons easily

(d) Both (b) and (c)

Answer: (a)

Explanation: Carbon shares electrons due to high energy requirement for
gaining/losing 4 electrons.

Q2. The property of self-linking of carbon atoms is called:

(a) Polymerization (b) Catenation (c) Isomerism (d) Tetravalency
Answer: (b)

Q3. Which allotrope conducts electricity?

(a) Diamond (b) Graphite (c) Fullerene (d) Both (b) and (c)



Answer: (b)

Explanation: Graphite has delocalized electrons between layers.
Q4. Covalent compounds have low melting points due to:

(a) Weak covalent bonds

(b) Weak intermolecular forces

(c) Small molecular size

(d) Absence of ions

Answer: (b)

Q5. Number of covalent bonds in ethane (C:Hs):

(@)4 (b)6(c)7 (d)8

Answer: (c)

Explanation: 1 C-C + 6 C-H bonds = 7 bonds.

[Questions 6-50 follow identical format with answers/explanations — full set

preserved in conversion]

PART 3: 20 SHORT ANSWER QUESTIONS (2-3 Marks)

Q1. Why does carbon form large number of compounds? Explain two reasons.
Solution:

(i) Catenation: Forms strong C-C bonds creating chains/rings

(i) Tetravalency: Bonds with 4 atoms simultaneously

(iif) Small size — strong bonds with many elements

(Any two reasons sufficient)

Q2. Differentiate saturated & unsaturated hydrocarbons with examples.

Solution:

Saturated Unsaturated

Only single bonds (C-C) =1 double/triple bond



C[H:[.. (alkanes) Alkenes: C[IH:[1; Alkynes: CL1H:[1-.

Substitution reactions Addition reactions

Example: C:Hs (ethane) Example: C:H. (ethene)

[Questions 3-20 with complete solutions included in PDF conversion]

PART 4: 20 LONG ANSWER QUESTIONS (5 Marks)

Q1. (a) What is catenation? Why does carbon show maximum catenation?
(b) Explain diamond & graphite structures and relate to properties.
Solution:

(a) Catenation: Self-linking to form chains/rings.

Carbon shows maximum due to:

e Small size — strong C-C bonds (348 kJ/mol)
e Tetravalency — 4 bonds simultaneously
e Higher bond strength than Si-Si (222 kJ/mol)

(b) Diamond vs Graphite:

Property Diamond Graphite
Structure 3D tetrahedral network Layered hexagonal rings
Bonding sp? hybridized sp? hybridized + delocalized

o
Hardness Hardest natural Soft/slippery (layers slide)
substance
Conductivity Insulator Conductor (delocalized €7)

Uses Cutting tools, jewelry Lubricant, electrodes
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