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| FUNDAMENTALS OF CHEMISTRY |
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(1) Define industrial chemistry.
Industrial chemistry can be defined as “The branch of chemistry which deals with the manufacturing of

chemical compounds on commercial scale” e.g. preparation oxygen (0O2), chlorine (Cl2), ammonia (NH3)
caustic soda (NaOH) etc.

(2) Define analytical chemistry.
Analytical chemistry 1s defined as “The branch of chemistry which deals with separation and analysis of a

sample to identify its components”.

(3) Define physical chemistry.
“The branch of chemistry which deals with the relationship between the composition and physical
properties of matter and the changes in them, 1s called physical chemistry” e.g. behaviour of gases,
liquids and solids etc.

(4) Define biochemistry and give its scope.

It deals with all the chemical processes taking place 1n living organisms. It has application 1n fields of
medicine, food science etc.

(5) Define organic chemistry.
The branch of chemistry which deals with the study of covalent compounds ot carbon, hydrogen
(hydrocarbons) and their derivatives. Organic compounds may be natural or artificially synthesized.
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(6) Define inorganic chemistry.
The branch of chemistry which deals with study of all elements and their compounds except
hydrocarbons. It has vast applications 1n glass industry, cement industry etc.

(7) What is a mixture? Give one example.
Mixture 1s defined as “When elements or compounds are mixed in any ratio mixture 1s formed”. For
example air, ice cream, soil, rock wood etc.

(8) What is difference of homogeneous heterogeneous mixture? (uzélgégf MU )

Homogeneous mixture Heterogeneous mixture

" A mixture having throughout uniform A mixture having throughout non-uniform
composition 1s called homogeneous mixture. | composition is called heterogeneous mixture.
Examples: Air, ice, cream, sugar, solution .

2 t P e Examples: Wood, solil, rock, etc.
etc.

(9) What is relative atomic mass? How is it related to gram? Write its unit.
“The average mass of the atoms of an element as compared to 1/12' the mass of an atom of C-12

isotope”. The unit of relative atomic mass is called amu (atomic mass unit) 3 . E
1 amu = 1.66 x 10 ** gram % pakcity.org %ﬁ

(10) Define empirical formula with an example.
The formula which shows the simplest whole number ratio of aton&%&%s}ent in a compound 1s called
empirical formula. For example the empirical formula of benze@ CH.
(11) Define molecular formula with an example. 15e
The formula which shows the actual number of atoms ‘element 1n a molecule is called molecular
formula. For example the molecular formula of ber, @ 18 CeHes.
(12) How molecular formula is derived from e cal formula?
The molecular formula 1s derived from empirical Tormula by the following relationship.

Molecular formula = (Empirical form lg
Where “n” 1s 1, 2, 3 and so on.
(13) Define valency. Write the v

The combining capacity of amelement with other element 1s called valency. The valency of Na 1s 1+.
(14) Determine the molecular mass of Nitric acid (HNO23). ’

Atomic mass of H =] amu
Atomic mass of N = 14 amu
Atomic mass of O =16 amu
Molecular formula = HNO3
Molecular mass ="

= 1 (At. Mass of H) + 1 (At. Mass of N) + 3 (At. Mass of O)
=(Ix1D)+({1x14)+ @3 x 16)
=1+ 14+ 48

(15) Define free radical.

It 1s defined as “Atoms or group of atoms having odd number of electron 1.e. unpaired electron 1s called
free radical”. e.g. H', Cl', H3C" etc.

(16) Define ion with an example. How they are formed?
It can be defined as “An atom or group of atoms having a charge on it”. For example Na", Cl  etc.

These are formed when an electron 1s added or removed from the valance shell of an atom.
Na - Na" + le
Cl+1le = CI

(17) Define cations with an example. How they are formed?

An atom or group of atoms having positive charge on it is called cation. For example Na*, K" etc.
These are formed when atoms lose electrons from their valance shell.
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Na - Na' + le
(18) Define anions with an example. How they are formed?

An atom or group of atoms having negative charge on it is called anion. For example C1-, O* etc.

These are formed when an atom gain electron.
Cl+1le =2 CI
(19) Define types of molecules and give example of each. (Also A long Question).

Monoatomic molecules: A molecule consisting of one atom is called monoatomic molecule. For
example neon (Ne) argon (Ar) etc.
Diatomic molecules: A molecule consisting of two atoms is called diatomic molecule. For example Ho,
CO, Oy, etc.
Triatomic molecules: A molecule consisting of three atoms is called triatomic molecule. For example
H>0, CO3, O3 etc.
Polyatomic molecules: A molecule consisting of many atoms 1s called polyatomic molecule. For
example methane (CHa), benzene (CsHs) etc.
Homoatomic molecules: A molecule containing same type of atoms 1s called homoatomic molecule.
For example Hydrogen (H2) Sulphur (Sg) Ozone (O3) Oxygen (O») etc.
Heteroatomic molecules: A molecule containing different type of atoms is called heteroatomic molecule.
For example Carbon dioxide (CO2), Water (H,O) Ammonia (NH3) Carbon monoxide (CO) etc.

(20) Differentiate between atomic number and mass number. <

OR \?}%\

Define atomic number and atomic mass. (uzélgégd“f O i; ..o.»)

AR Mass number

Atomic number of an element 1s eq:@

N\
éM%ss number 1s the sum of protons and

1 to the number of protons present 1 .
b b & neutrons present in the nucleus of an atom.

nucleus of its atoms (m(/b
2 It is denoted by Z. AX O\v\// It is denoted by A
AN

(21) Calculate the number of moles\' \gram of carbon.

Given mass of carbon /\N =9 gram

Molar mass of carbon =12 g mol’!
Known mass of Carbon

Molar Mass of C

9
Number of moles of carbon =%

Number of moles of carbon = ().75 moles

9 gram of carbon have (.75 moles (Answer)

(22) Calculate the number of moles in 6 gram of water.

Given mass of water = 6 gram

Molar mass of water =12 g mol’!
Known mass of water

Number of moles of carbon =

Number of moles of water =

g/lolar Mass of water
Number of moles of water i
Number of moles of water = (.33 moles

6 gram of water 0.33 moles (Answer)

(23) What is meant by mole? Give an example. (Also a long question)

A mole is defined as “The amount (mass) of a substance that contains 6.02 x 10°° number of particles
(atoms, molecules or formula units)”. It 1s abbreviated as “mol”.

OR
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The quantitative definition of mole i1s “The atomic mass, molecular mass or formula mass of a
substance expressed 1in gram 1s called mole™.

Example: (u:’/Ggw;..ng L Ly /'"j )
e 6.02 x 10 atoms of “C” are equivalent to one mole of carbon.

e 6.02 x 10* molecules of H2O are equivalent to one mole of water.
e 6.02 x 10* formula units of NaCl are equivalent to one mole of sodium chloride.

LONG QUESTIONS

1. Write down differences between compound and mixture. (£l &y M livint g0 Siesigbil e i)

1 It 1s formed by the chemical combination. | It is formed by simple mixing of substances.

, It cannot be separated by physical It can be separated into its components by
methods. physical methods.

3 It has fixed composition. It does not have fixed composition.

4 It has chemical formula. It does not hav Kemlcal formula.

5 It has sharp melting point. It does noy}{éyﬁ\f)xed melting point.

6 It 1s always homogeneous. It %a%gﬁ\echomogeneous or heterogeneous.

7 Components lose their identity. /g\ﬁaponents show their identity.

re steps.
e chemical formula of compound.
side 1n such a way that positive ion first and negative 1on

I1. How chemical formula is written? Explain its/t
There are following steps involved while wri

e Symbols of two elements are written 51@

latter. gﬁ O

e The valency of each 1on 1s Wg\f{
Na'Cl,  Ca*CI

e The valency of each 1on 1s brought to the lower right corner of other 1on by cross exchange method

.2,
Naf/CI" Ca/CF CaX0"
e If the valencies are same, they will be offset otherwise not. They are written as

NaC(l, Ca(Cl, and CaO

e If aradical is present, then write it in parenthesis. For example aluminum sulphate Al2(SO4)3
formation.
III. Write down significance of chemical formula.
Significance:
[t represent the name of compound e.g. H2O (Water).
It shows the name of the elements present in the compound.
It shows the mass of the compound 1n amu or grams.
It is one molecule or formula unit of the compound.
In a balanced chemical equation, it shows the one of compound.
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IV. Differentiate between molecule and molecular ion. (wé@é;o‘f J.ﬁ'lu)»uf@)

, [t 1s the smallest particle of an element or | It 1s formed by gain or loss of electrons by a
compound. molecule.

2 | It can exist independently. [t cannot exist independently.

3 | Itis always neutral. [t have negative or positive charge.

4 | Itisa stable unit. [t 1s unstable unit (reactive specie).

5 | It1s formed by combination atoms. [t 1s formed by 10ni1zation of molecule.
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