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Q1. Why a chemical compound is diverse in nature?

Ans. Due to the following reasons, chemical compound is diverse i nature®

e Valency: “Valency is defined as the number of bondsformed by an atom.
Valency is proportional to the number of valence shell electrons.”

Valency of Carbon is 04.

e Catenation: “Self-linking ability of Carbon-atems’is called catenation.”

Carbon can form:
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3. Rings for example,

e Formation of compounds: Carbon forms different compounds of various size, shape,
and structures.

e Formationof bonds: Carbon forms multiple bond:

Single cowalent bond C-C
Double covalent bond C=C

Triplescovalent bond C=C

e Hydrocarbon: Hydrocarbons often contain variable functional group. More
than 20 million Chemical compounds exist in nature. 95% are known
compounds of C.
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Q2. Draw the homologous series for alkane.

ans. HOmologous series:

C-Atom Name Molecular Condensed formula
Formula
1 Methane CHq4 CH4
2 Ethane CHe CHs —CHs
3 Propane CsHsg CH3—CH,— CH3
4 Butane CsH1o CH3z —CH; —CH; —CHs
5 Pentane CsHiz CH3z —CH; —CH3;— CH; —CH3;
6 Hgff@ne
7 He
8 Octane
9 Nonane CgHzo CH3 —CHz —CHz —CHz —CHz —CHz— CHz —CHz —CH3
10 Decane C10sz CH3 —CHz —CHz— CHz —CHz —CHz —CHz —CHz —CHz —CH3
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Q3. Why rate of reaction of organic compounds is slow?

Ans. Organic Compound: “Organic compounds are molecules that are made up of
carbon covalently bonded to other atoms, most commonly hydrogen, oxygen, and
nitrogen.”

Reasons:

1. Nature of Reactants: Organic molecules often have complex structures, with multiple
bonds and functional groups that can hinder reaction progress.

2. Activation Energy: Many organic reactions have high activation energigs, requiring
significant energy input to initiate the reaction.

3. Steric Hindrance: Large or bulky groups attached to the reactants can.obstruct the
approach of reactants to each other, slowing down the reaction.

4. Solvent Effects: The solvent can influence the rate of reaction. Polar selvents, for
example, can stabilize charged intermediates, affecting the®reaction rate.

5. Reaction Conditions: Temperature, pressure, and the‘presenceof catalysts can greatly
affect the reaction rate. Inadequate conditions can slow, downi the reaction.

6. Reaction Mechanism: Some organic reactions proceed through several steps, each with
its own rate, leading to an overall slower reactioh.

Q4. Wf§ogngcompogsaave:ow m:elting boiling point?

Ans. Generally organic compounds ane volatile.

Volatile Organic Compounds:

“Volatile organic compoundsare compounds that have a high vapor pressure and low
water solubility.”

Reason: The reasonfof thislis that the attractive forces between organic molecules are
relatively weakgmeaningythat it requires less energy to disrupt them. In other words, the
energy requiredito break down the bonds between organic molecules is not that much, so
the boiling anddmelting points of organic substances are low.
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Q5. Differentiate between fractional distillation and destructive distillation.
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Q6. Differentiate between Alkanes, Alkenes and Alkynes.

formula: CaH2n+2

formula: CaH2n

Alkanes Alkenes Alkynes
Hydrocarbons Hydrocarbons Hydrocarbons
containing single | containing at least|containing at least
bonds only one double bond one triple bond
They are saturated | They are unsaturated | They are/unsaturated
compounds compounds compounds
General molecular| General molecular | General molecular

formula: CaH2n-2

Less reactive
because only single

More reactive: than
alkanes due.to the

More reactive than
alkanes due to the

bonds are present presence of a double | presence of triple
bond bond
Favours substitution | Favours addition | Favours addition
reaction reaction reaction
Eg: Ethane Eg* Ethene Eg: Ethyne
T % H,  H H—C=C—H
H-C—C—H C=C
I | / \
H H H H
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Q7. Why organic compounds are non-polar/ inert?

Ans. Many organic compounds, such as hydrocarbons (alkanes, alkenes, and
alkynes), are nonpolar because

Reason:

they consist of carbon and hydrogen atoms with relatively similar
electronegativities.

Example: Methane (CH,), ethane (C;He), and butane (C4Hq0) are non®pelarygwhile
some polar compounds are Ethanal, carboxylic acids, and ketones and Aldehydes)
because they have symmetrical arrangements of C-H bondspwherethe
electronegativity difference is minimal, and the molecule as aawhele does not have
a dipole moment.
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. Encircle and identify the functional group in the following structures:
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Q9. Write molecular, structural and condensed formula for the following:

a. Propane
b. Hexane
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10. Write the reactivity order for alkane alkene and alkyne and argue why?
Ans. The reactivity order for alkanes, alkenes, and alkynes is generally:

Alkene > Alkyne > Alkane
Explanation:

1. Alkenes:

Structure: Alkenes have at least one carbon-carbon doulile"botdy(C=C).

Reason: Alkenes are most reactive because Alkenes fave one sigma and one Pi
bond which is electron rich and is easy to break. This, participates in reaction
easily. Atoms can easily attack to react.
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Structure: Alkynes contain at least onearbon- carbon triple bond (C=C).

Reason: Alkynes are less reactivesthan Alkenes because they have 2 Pi bonds due
to which electron densitydis higherfand it is difficult for atoms to attack and react
with it in comparison to Alkenes

3. Alkanes:

Structure: Alkanes are hydrocarbons with C-C single bond.

Reason: Alkanes have sigma bond. They are unreactive due to the strong C-C and
C-H bonds. Th are stable and thus do not participate in reactions.
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Q11. Differentiate between open chain hydrocarbons and closed chain

hydrocarbons.

Ans.

Open chain hydrocarbons

Closed chain hydrocarbons

Definition

1. Open chain compounds contain an
open chain of carbon atoms.

1. Organic compounds which

contain rings of atoms are called
¢losgdichain compounds.

Second name

2. They are also called Acyclic
co

. Open chain compounds may be
either straight-chain or branched

2. They are also called cyclic

pounds

3. Clos&d chain compounds may be
either homocyclic or heterocyclic
compounds.

chain.
Examples .
. CH3CH{CH CH3| | &
HC\C/CH
4 H
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Q12. Derive the next Homologue of:
a. Methane CH4
b. Propane CsHg
c. Heptane C;H1g

Ans. a. Adding CH;, to Methane CHg:
CH4 + CHz = CzHe

C,He: Ethane is the next homologue of Methahe.

Eﬁf‘f‘é‘ﬁSC”he Ha d

C4H10: Butane is the next homologu Propane

c. Adding CH; to Heptane GiHis:
Cs/H1s + CH, = CgHyo

CgHao: Octane is the pexthemelogue of Heptane.
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Q13. Write general formula for the following functional groups:

a. Alkane
CnH2n+2

b. Alkene
CnHZn

c. Alkyne
CnHZn-Z

d. Alcohol
CnH2n+10H

e. Ether
CnH2n+20

f. Aldehyde
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ChH2n0
h. Amine
RNH>
i. Carboxylic acid
CnH2n+1COOH
j. Ester
RCOOR’
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Q14. Draw structure of the following functional groups:
a. Alcohol
b. Aldehyde
c. Amine
d. Ester
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