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Fundamentals of Chemistry 

Important Question/Answers  

 

Q1. What is a simple definition of Chemistry.  

Also briefly explain chemistry. 
 

Chemistry Definition 

Branch of science which deals with the study of matter, changes in matter, and 

the laws and principles that govern these changes 

Explanation 

The origin of the term chemistry is the word KEEM. The same name was given to 

ancient Egypt. As time progressed, the science of chemistry spread from one 

generation to the next and eventually reached Arabia. There, the name KEEM was 

changed to AL KIMIYA. 

The primary objective of chemistry is to understand the properties and 

transformations of matter. Chemistry is essential to our daily lives. 

*********************************** 
 

Q2.Define branches of chemistry with examples. 

ANSWER 

Following are the different branches of chemistry 

1. PHYSICAL CHEMISTRY 

Physical Chemistry is the study of the concepts and principles that help us to 

grasp the structure and transformations of matter. 
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EXAMPLE 

When heated, water evaporates and transforms into vapours. This phenomenon 

is explained through physical chemistry 

2. ORGANIC CHEMISTRY 

The branch of chemistry deals with the compounds in which the major element is 

CARBON except for carbonates, bicarbonates, cyanides, oxides, etc. 

EXAMPLE 

The different properties of methane gas can be understood through organic 

chemistry 

3. INORGANIC CHEMISTRY 

The branch of chemistry that deals with all the compounds except organic 

compounds is known as inorganic chemistry 

EXAMPLE 

The basis to study the properties of water is given by inorganic chemistry 

4. BIOCHEMISTRY 

The branch of chemistry that deals with the chemical processes occurring inside 

living bodies is known as biochemistry 

EXAMPLE 

The process of exchange of respiratory gases and breakdown of food is explained 

through biochemistry 

5. INDUSTRIAL CHEMISTRY 

The branch that deals with methods used in industries for large-scale production 

of different chemical substances is known as industrial chemistry 

EXAMPLE 

The production of fertilizers in industries is done through the knowledge of 

industrial chemistry 
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6. NUCLEAR CHEMISTRY 

The branch that deals with changes in the nucleus is called nuclear chemistry 

EXAMPLE 

The processes of nuclear fission and fusion can be explained by nuclear chemistry 

7. ENVIRONMENTAL CHEMISTRY 

The branch that deals with knowledge of pollutants in the environment and their 

adverse effects on living beings is called environmental chemistry 

EXAMPLES 

The effects of acid rain and Photochemical smog are studied through this branch. 

8. ANALYTICAL CHEMISTRY 

The branch that deals with the instruments and processes determining the 

composition of matter is known as analytical chemistry 

EXAMPLE 

The percentage composition and mole/mass ratio are calculated through this 

branch. 

*********************************** 

Q3. What are the basic postulates of dalton's atomic 

theory? 

Dalton's atomic theory 

In 1803, English chemist John Dalton presented a theory on the nature and 

existence of matter 

Basic postulates of dalton's atomic theory 

 Everything is composed of tiny indestructible particles called atoms 

 Atoms of the same element have the same properties 

 During chemical reactions, atoms combine in a simple ratio to form 

compounds 
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 Atoms can neither be created nor destroyed. 

 

********************************** 

Q4. Define element, compound and mixture with 

examples. 

 
An element is a pure substance that cannot be broken down into smaller 

substances. Each element's atoms include the same atoms, which have identical 

structural and chemical properties. 

There are 118 naturally occurring elements, of which 92 are found in nature and 

the remainder are created in laboratories. 

Element Symbols 

In the year 1884 Berzelius presented a system for denoting elements through 

symbols. The shortest name of an element confined to usually a maximum of two 

alphabets is a symbol. Usually, the first alphabet of an element becomes its 

symbol but if two elements start with the same alphabet then the next alphabet is 

also taken for differentiation. 

Element Examples 

Sodium     Na 

Magnesium    Mg 
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Oxygen       O 

Argon      Ar 

Some elements are represented by their Latin names  

e.g 

1. Copper               Cuprum            Cu 

2. Silver                  Argentum        Ag 

3. Tin                      Stannum           Sn 

 

Compound 

 
A pure substance that is formed when two or more elements combine chemically 

in a definite proportion by mass is known as a compound. 

Explanation 

Compounds are formed by the chemical combination of elements whose 

properties are entirely distinct from those of their parent elements. As a 

compound is a pure substance, its constituents cannot be separated through 

physical means. 

The most essential property of a compound is its constant mass ratio. Hydrogen 

Peroxide [H2O2] is an example of a compound. Which is applied to the skin as an 

antiseptic to prevent infection from minor cuts? 
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 In hydrogen peroxide, the ratio of hydrogen to oxygen is always 2:2. Changing 

this ratio will yield an entirely different compound. 

Representation of compounds 

The constituents of a compound are represented through a chemical formula. The 

formula shows the elements which chemically combined to form that particular 

compound. 

Compound Examples 

Hydrogen Peroxide      H2O2 

Water                 H2O 

Methane [Natural Gas]       CH4 

 

Mixture 

 
A physical combination of two or more substances in any ratio is known as a 

mixture. It is an impure substance. 

A mixture is obtained when two or more elements or compounds are mixed in 

any ratio such that their constituents retain their original properties. The 
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constituents of a mixture can be separated through various physical methods e.g 

Distillation, Filtration, and Crystallization. 

Components of a mixture 

A mixture is composed of two components namely; 

1. Solute 

2. Solvent 

 

Solute 

The minor component in a solution that is dissolved in the solvent is known as 

solute. 

Solvent 

The major component in a solution that dissolves the solute is known as a solvent. 

It is also known as a dissolving medium. 

Examples 

 Salt in water 

 Petrol in water 

Types of mixtures 

Following are the types of mixtures 

1. Homogeneous mixture 

2. Heterogeneous mixture 

 

Homogeneous mixture 

The type of mixture in which the composition is uniform throughout the mixture. 

A homogeneous mixture exists in only one phase. E.g salt in water, glucose in 

water. 
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Heterogeneous mixture 

The type of mixture in which the composition is not uniform is known as a 

heterogeneous mixture. E.g petrol in water, sand in water. 

 

*********************************** 
  

Q4.Write a note on the following 

 

a. Relative atomic mass  

b. Atomic mass unit 

c.  Average atomic mass 

 

ANSWER 

RELATIVE ATOMIC MASS  

The mass of one atom of an element is compared with one-twelfth [1/12] the 

mass of one atom of carbon-12. 

 

Explanation 

The mass of one atom of an element when compared with the lightest isotope of 

carbon is known as relative atomic mass. It is expressed in grams or 

amu . Thus one gram atom of an element expressed in grams is known 

as relative atomic mass 

An atom is an extremely small particle therefore it is impossible to 

find the exact mass of an element using a sensitive balance. The 

standard chosen is carbon whose mass is exactly 12g or 12amu. 

 

Mass of one Carbon-12 atom=12amu 

1 amu=mass of one C-12 atom/12 

Now finding the relative atomic mass of hydrogen 
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8.4/100×12 

=1.008 amu 

EXAMPLE 

One atom of sodium = 23 amu 

 One atom of chlorine = 35.5 amu 

One atom of calcium = 40 amu 

 

ATOMIC MASS UNIT 

The unit is used to express atomic and molecular masses equivalent to 1/12 to the 

mass of one carbon atom. 

CALCULATION 

1 mol of C12=12g = 6.023×1023  

1/12 × mass of one atom of C12 exactly as 12 = 1 amu 

1 amu = 1/12 g/mol   /   6.023×1023 mol 

1 amu = 1.66 × 10-24g = 1.66 ×10-27kg 

The mass of 1 proton is equal to an amu. 

 

AVERAGE ATOMIC MASS 

The weighted average of atomic masses of naturally occurring isotopes of an 

element is known as average atomic mass. 

EXPLANATION 

In the majority of cases, the atomic mass of any element is rarely found to be in 

whole numbers. It is because most of the elements contain different isotopes and 

the relative atomic mass takes into account the natural abundance of each 

isotope 

https://youtube.com/playlist?list=PLNG72v7gAq8JKDmarBTtqR6LvTes3ptfP
http://www.mydigitalkemistry.com/


 

Click to Tutorials  Fundamentals of Chemistry 
Chemistry Note  www.mydigitalkemistry.com 
Join Digital Kemistry Academy, WhatsApp +92-3336753424 

 
 
 

Average atomic mass = Atomic mass of 1st isotope × its % abundance/100 + 

Atomic mass of 2nd isotope × Its % abundance /100  

 

*********************************** 

 

Q5. Write a note on the following  

1. Formula Unit   

2. Ion  

3. Molecular ion 

4. Free Radical 

 

FORMULA UNIT 

The smallest repeating unit of an ionic compound which shows the simplest ratio 

between its ions is called the formula unit. 

EXAMPLE  

The simplest ratio between Mg and Cl in the crystal lattice of MgCl is 1:1 hence 

the formula unit of magnesium chloride is MgCl 

 

ION 

When an atom loses or gains an electron it becomes a charged particle known as 

an ion. 

EXPLANATION 

An atom most of the time is electrically neutral but when it gains or loses an 

electron an additional charge appears on it the newly charged specie is known as 

an ion. 
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Types of Ions 

There are two types of ions 

 Cation  

 Anion  

 

CATION 

The charged specie that is formed by the loss of electrons is known as a cation. 

The number of protons are greater than electrons in a cation 

EXAMPLE 

Mg+2 ,H+1 

 

ANION 

 The charged specie that is formed by the gain of electrons is known as an anion. 

the number of electrons are greater than protons in anions.e.g Cl-1,O-2 

 

Molecular ion 

When a molecule loses or gains an electron it becomes a new chemical specie 

known as a molecular ion. 

 

Explanation 

Molecular ions that contain a positive charge are formed by the loss of an 

electron from neutral molecules. 

Molecular ions having a negative charge are formed by the gain of an electron 

from neutral molecules . 
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Examples 

Positive molecular ions are known as molecular cations  

e.g 

O2
+ ,CH4

+ , H3O+ , NH4
+ 

Negative molecular ions are known as molecular anions  

e.g 

SO4
-2, OH-  

 

Free radical 

An atom or molecule having an unpaired electron in its valence shell is termed a 

free radical. 

EXPLANATION 

A free radical is formed by the homolytic fission of a molecule such that each 

atom in the molecule obtains an unpaired electron. A free radical has no charge 

and is represented by a  [.] on the symbol of the element. It is a highly reactive 

specie and cannot exist independently. 
 

Reaction involving free radicals 

Cl2 → 2Cl. 

The chlorine-free radical will react with methane CH4 to form methyl free radical. 

CH4 + Cl.→ CH3
. + HCl 

Now the methyl free radical reacts with another Cl2 molecule to form 

chloromethane and chlorine free radical 

CH3
. + Cl2→CH3Cl + Cl. 

The reaction goes on until the formation of a stable product. 

*********************************** 
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Q7. Define the following terms 

 a.Empirical formula 

 b.Molecular formula 

 

ANSWER 

A.EMPIRICAL FORMULA 

The formula which shows the simplest whole number ratio of atoms of elements 

in a compound is called the empirical formula. 

EXAMPLE 

The actual formula for hydrogen peroxide is H2O2 which shows that there is one 

hydrogen atom for every oxygen atom. Therefore the simplest ratio of hydrogen 

to oxygen is 1:1.So the empirical formula of hydrogen peroxide is HO. 

 

MOLECULAR FORMULA  

The formula which shows the actual ratio of atoms of elements in a compound is 

called its Molecular Formula.  

The molecular formula could be derived from the empirical formula in the 

following way i.e 

Molecular formula = n(Empirical formula)  

where n could be equal to 1,2,3,4,5... 

For example 

The empirical formula of benzene is CH so its Molecular Formula could be derived 

in the following way i.e 

The molecular formula of Benzene =n(CH)  

Here the value of n = 6 
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So Molecular formula of benzene=C6H6   

 

COMPOUND EMPIRICAL FORMULA MOLECULAR FORMULA 

GLUCOSE CH2O C6H12O6 

ETHENE CH2 C2H4 

 

*********************************** 

 

Q8. (i) Define 

a. formula mass 

b.  molecular mass 

(ii) How do you calculate formula mass of NaCl and molecular mass of CH4. 

 

ANSWER 

      Formula mass 

The term "FORMULA MASS" refers to the total atomic masses of the ions 

contained inside a formula unit of an ionic compound.  

NaCl Formula mass  

Formula mass of NaCl = 1(23)+1(35.5) 

Formula unit of NaCl = 58.5 a.m.u 
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Molecular mass  

 Molecular mass is the sum of the atomic masses of the atoms in a molecule. 

 

CH4  Molecular mass  

Molecular mass of CH4=1(12)+4(1) 

Molecular mass of CH4= 16a.m.u 

 

*********************************** 

Q9. Briefly explain the following  

A.Avogadro,s number  

B.Mole 

 

ANSWER 

Avogadro,s  number 

The quantity of units contained in a mole of any material is known as 

Avogadro's number or Avogadro's constant. The value is 6.022140857×1023. In 

accordance with the characteristics of the reaction and the material, the units 

might be electrons, ions, atoms, or molecules. 

Therefore, the value would be as follows if you wanted to know how many 

particles there are in 3 moles of a substance: 

= 3 x 6.023 x 1023 

= 1.81 x 1024 particles 
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REPRESENTATION  

It is represented by NA 

 

Mole 
A mole is the mass of a substance that includes 6.023 x 1023 of the substance's 

particles. The mole is the SI unit used to measure substance amounts. Mol is 

its symbol. By definition One mole of carbon-12 weighs 12 grams and contains 

6.022140857 x 1023 carbon atoms. 

OR 

Relative atomic mass, Formula mass, and Molecular mass expressed in grams 

is called a mole. 

Examples 

1 Mole of Oxygen =16g=6.023×1023 atoms 

1 Mole of NaCl =58.5g=6.023×1023 formula units 

1 Mole of water =18g=6.023×1023 molecules 

 

*********************************** 

Q 10 . Define the terms  

1. Gram atomic mass 

2. Gram formula mass 

3. Gram molecular mass 

ANSWER 

GRAM ATOMIC MASS 

Gram atomic mass is the term used to describe an element's atomic weight when 

stated in grams. An element's molar mass is defined as the mass of one mole in 

grams. 
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EXAMPLE 

Helium, for instance, has a gram atomic mass of 4 g . Similarly sodium (Na), has a 

gram atomic mass of 22.99 grams and an atomic weight of 22.99 u. A mole of 

sodium thus weighs 22.99 g of atoms. 

GRAM FORMULA MASS 

Formula mass of an ionic compound expressed in grams is called gram formula 

mass 

 It can be explained with the help of the following example 

Formula mass of NaCl = 23 + 35.5 

 = 58.5amu 

Therefore, gram formula mass of NaCl = 58.5g = mole of NaCl formula units. 

 Formula mass of KCl = 39 + 35.5 

 = 74.5amu. So, gram formula mass of KCl = 74.5g 

GRAM MOLECULAR MASS 

 The mass in gram of one mole of a molecule is known as the gram molecular 

mass. Molar mass and gram molecular mass are equivalent. The sole distinction is 

that the mass unit to be utilized is specified by gram molecular mass. The mass of 

a molecule can be expressed in either grams or grams per mole (g/mol). 

EXAMPLES 

Molecular mass of H2O = 2 x 1.008 + 16 = 18.016 amu  

So, gram molecular mass of H2O = 18.016 g  

Molecular mass of C6H12O6 = 6 x 12 + 12 x 1.008 + 16 x 6 = 180.096 amu  

So, gram molecular mass of C6H12O6 = 180.096 g. 

 

*********************************** 
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Q11. Differentiate between gram atomic mass, gram 

molecular mass, and gram formula mass. 

ANSWER 

Statements 

1. In contrast to gram formula mass, which represents one mole of ionic 

formula units of a compound, gram atomic mass denotes one mole of 

atoms of an element. Gram molecular mass denotes one mole of molecules 

of a compound or an element that exists in a molecular state. 

2. Gram atomic mass contains 6.022 x 1023 atoms, gram molecular mass 

contains 6.022 x 1023 molecules whereas gram formula mass contains 6.022 

x 1023 formula units 

3. Therefore one mole can be defined as formula mass, atomic mass, or 

molecular mass expressed in grams. 
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