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Class 9th   NOTES CHEMISTRY        CHAPTER 1 

FUNDAMENTALS OF CHEMISTRY 

 

Short Answer Questions (Exercise) 

MCQs (Multiple Choice Questions) put a (√) on the correct answer. 

1. Industrial chemistry deals with the manufacturing of compounds: 

a) In the laboratory   b) On micro scale    c). On commercial scale   d) On economic scale 

2. Which one of the following can be separated by physical means? 

a) Element                     b) Compound                   c). Mixture               d) Radical 

3. The most abundant element occurring in the oceans is: 

a) Hydrogen                   b) Nitrogen                      c). Oxygen                 d) Silicon 

4. Which one of the following elements is found in most abundance in the Earth’s crust? 

a). Oxygen                        b) Aluminium                c) Iron                         d) Silicon 

5. The third abundant gas found in the Earth’s atmosphere is: 

a) Nitrogen                    b) Oxygen                    c). Argon       d) Carbon monoxide 

6. One amu (atomic mass unit) is equivalent to: 

a) 1.66 × 10-24kg          b) 1.66 × 10-24mg         c). 1.66 × 10-24g         d) 1.66 × 10-24g 

7. Which one of the following molecule is not tri-atomic? 

a). H2                             b) O3                                 c) H2O                         d) CO2 

8. The mass of one molecule of water is: 

a). 18 amu                     b) 18 mg                         c) 18 kg                       d) 18 g 

9. The molar mass of H2SO4 is: 

a). 98 g                          b) 98 amu                        c) 9.8 g                       d) 9.8 amu 

10. Which one of the following is a molecular mass of O2 in amu? 

a). 32 amu                 b) 192.64×10-25 amu      c) 1.92×10-25 amu     d) 53.12×10-24 amu 

11. How many number of moles are equivalent to 8 grams of CO2? 

a) 0.15                           b) 0.21                               c). 0.18                       d) 0.24 
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12. Which one of the following pairs has the same number of ions?   

 a) 1 mole of NaCl and 1 mole of MgCl2             b) 1/2 mole of NaCl and 1/2 mole of MgCl2     

 c). 1/2 mole of NaCl and 1/3 mole of MgCl2     d) 1/3 mole of NaCl and 1/2 mole of MgCl2     

13. Which one of the following pairs has the same mass?   

 a) 1 mole of CO and one mole CO2        b). 1 mole of CO and one mole N2    

  c) 1 mole of O2 and one mole N2          d) 1 mole of O2 and one mole CO2    

 

Short Answer Questions Of Exercise 

 

1. Define industrial chemistry and analytical chemistry. 

Ans. Industrial chemistry deals with the manufacturing of chemical compounds on 

commercial scale. e.g H2SO4, NaOH.  

Applications: This branch of chemistry has great applications in the fields of soap, fertilizers, 

textiles, agricultural products, paper and paints industries. 

 

Analytical chemistry deals with the separation and analysis of a sample to identify its pure 

components. Analysis may be qualitative or quantitative.  

Applications: This branch of chemistry has great applications to covers food, water, 

environmental and clinical analysis.   

 

2. How can you differentiate between organic and inorganic chemistry? 

Ans. Organic chemistry is the study of covalent compounds of carbon, hydrogen and their 

derivatives. e.g C2H6 , C6H6 etc. This branch of chemistry has great applications to covers 

petroleum, petrochemicals and pharmaceutical industries.  

 

Inorganic chemistry deals except those of compounds of carbon, hydrogen and their 

derivatives. e.g H2SO4, NaOH, NaCl etc.  

Applications: This branch of chemistry has great applications  in the fields of glass, cement and 

metallurgical industries.  

 

3. Give the scope of biochemistry. 

Ans. Biochemistry deals with the study of structure, composition and chemical reactions of 

substances found in the living things. It covers all chemical processes taking place in living 

organisms, such as synthesis and metabolism of bio-molecules like proteins, and fats etc.  

Applications: This branch of chemistry has applications in the fields of medicine, food science 

and agriculture.  
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4. How does homogeneous mixture differ from heterogeneous mixture? 

Ans. Homogeneous mixture has uniform composition throughout. e.g air, ice cream etc. 

Heterogeneous mixture has not uniform composition throughout e.g soil, rock etc. 

 

5. What is the relative atomic mass? How is it related to gram? 

Ans. Relative atomic mass of an element is the mass of an atom that element relative to the 

mass of light isotope of carbon taken as 12.e.g relative atomic mass of sodium is 23 amu. The 

unit used to measure the relative atomic mass is atomic mass unit (amu).   1amu=1.66×10-24g 

 

6. Define empirical formula with an example. 

Ans. Empirical formula is the simplest whole number ratio of atoms of each element present in 

a compound. E.g Glucose (C6H12O6) has simplest ratio 1:2:1 of carbon, hydrogen and oxygen so 

its empirical formula is ‚CH2O‛ or Benzene (C6H6) has simplest ratio 1:1 of carbon and 

hydrogen so its empirical formula is ‚CH‛. 

 

7. State three reasons why air is a mixture and water is a compound? 

Ans. Water is a compound because it is formed by the chemical combination of hydrogen and 

oxygen; its components cannot be separated by physical means. Water has fixed formula, 

melting and boiling point. 

Air is a mixture because it is formed by physical mixing of components. Its components can be 

separated by physical means. Air has no fixed formula, melting and boiling point. 

 

8. Explain why hydrogen and oxygen are considered as elements whereas water as a 

compound? 

Ans. Hydrogen and oxygen are considered as elements because they are made up of same type 

of atoms having same atomic number and cannot be decomposed into simple substances by 

physical means. 

Water is considered as compound because it is composed of two different elements (H & O) 

chemically combined together in a fixed ratio by mass. Its components cannot be separated by 

physical means. 

 

9. What is the significance of the symbol of an element? 

Ans. Symbol is the abbreviation for the full name of an element. It represents only one atom of 

the element. Symbol is easy to write in chemical reactions.  

e.g ‚H‛ is for Hydrogen, ‚Ca‛ is for Calcium,  ‚Si‛ for Silicon. 

 

10. State the reasons: soft drink is a mixture and water is a compound. 

Ans. Soft drink is a mixture because it is formed by physical mixing of some components. Its 

components can be separated by physical means. It has not fixed formula, melting point, 

boiling point and chemical formula. 
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Water is a compound because it is formed by the chemical combination of hydrogen and 

oxygen. Its components cannot be separated by physical means. It has fixed formula, melting 

point, boiling point and chemical formula. 

 

11. Classify the following into element, compound or mixture:   

i) He and H2      ii) CO and Co     iii) Water and milk      iv) Gold and brass      v) Iron and steel 

Ans.  Elements:-He, H2, Co, Gold, Iron  

Compounds:-CO, Water   

Mixture:-Milk, Brass, Steel 

 

12. Define atomic mass unit. Why is it needed? 

Ans. The unit used for relative atomic masses is called atomic mass unit. It is represented by 

amu. One atomic mass unit is 1/12th mass of one atom of carbon 12. When this atomic mass unit 

is expressed in grams,   1amu=1.66×10-24g 

 

13. State the nature of the substance formed by combining the following: 

i) Zinc + Copper   ii) Water + Sugar  iii) Aluminium + Sulphur   iv) Iron + Chromium + Nickel 

Ans.  i) Zinc + Copper = Brass (Alloy)    

ii) Water + Sugar = Sugar solution (Mixture)   

iii) Aluminium + Sulphur = Aluminium Sulphide (Compound)   

iv) Iron + Chromium + Nickel = stainless steel (Alloy) 

 

14. Differentiate between molecular mass and formula mass, which of the followings have 

molecular formula? H2O, NaCl, KI, H2SO4  

Ans. Molecular mass is the sum of atomic masses of all atoms present in a molecule. e.g 

Molecular mass of H2O is 18 amu and that of CO2 is 44 amu. 

Formula mass is the sum of atomic masses of all atoms present in a formula unit of a substance. 

e.g Formula mass of NaCl is 58.5 amu and that of CaCO3 is 100 amu. 

 

15. Which one has more atoms: 10 g of Al or 10 g of Fe? 

Ans. No. of atoms in 10 g of Al:                 Given mass of Al          =10 g 

                                                                         Atomic mass of Al        =27  

                                                                         Number of moles         =10/27=0.37 moles 

                                                      As number of atoms=No. of moles×6.02×1023 

                                                                      So    0.37×6.02×1023=2.22×1023atoms √ 

         No. of atoms in10 g of Fe:                  Given mass of Fe  =10 g 

                                                                   Atomic mass of Iron   =56  

                                                           Number of moles=10/56   =0.178 moles 

                                                    As number of atoms=No. of moles×6.02×1023 

                                                                       So       0.178×6.02×1023=1.07×1023atoms 

 

 



 

 

 WWW.ENTERTOLEARN.NET 

 

16. Which one has more molecules: 9 g of water (H2O) or 9 g of sugar (C12H22O11)? 

Ans. Water:-  Given mass of water=9 g 

             Molar mass of water (2+16)=18  

                               Number of moles=9/18=0.2 moles 

                        Number of molecules=0.2×6.02×1023=1.204×1023 molecules  

Sugar:-                     Given mass of sugar=9 g 

            Molar mass of sugar (C12H22O11)=342  

             Number of moles=9/342=0.0263 moles 

Number of molecules=0.0263×6.02×1023=0.15×1023 molecules 

 

17. Which one has more formula units: 1 g of NaCl or 1 g of KCl? 

Ans. 1g of NaCl:-  Given mass in grams=1 g 

         Molar mass of NaCl=23+35.5=58.5 g/mole  

        Number of moles=1/58.5=0.017 moles 

Number of formula units=0.017×6.02×1022=1.029×1022 formula units√ 

     1g of KCl:-  Given mass in grams=1 g 

     Molar mass of KCl=39+35.5=74.5 g/mole  

     Number of moles=1/74.5=0.0134 moles 

Number of formula units=0.0134×6.02×1023=0.806×1022 formula units                                

 

18. Differentiate between homoatomic and heteroatomic molecules with examples. 

Ans. Homoatomic molecule contains same type of atoms. E.g H2, O3, S8  

Heteroatomic molecule contains different types of atoms is called. E.g H2O, CO2  

 

19. Which one of the following has more hydrogen: atoms 2 moles of HCl or 1 mole of NH3? 

(Hint: 1 mole of a substance contains the same number of moles of atoms as are in 1 

molecule of a substance). 

Ans. 1 mole of NH3 contains molecules = 6.02×1023 molecules 

1 mole of NH3 contains H-atoms   = 3×6.02×1023 = 1.8×1024 atoms √ 

1 mole of HCl contains molecules = 6.02×1023 molecules 

2 mole of HCl contains H-atoms = 2×6.02×1023=1.2×1024 atoms 

 

Long Answer Questions Of Exercise 

 

1. Define element and classify the elements with examples. 

Ans. ‚Element is a substance which consists of only one type of atoms. It have same atomic 

number and cannot be decomposed into simpler substances by any ordinary chemical process‛. 

e.g Oxygen (O) Nitrogen (N) Argon (Ar) etc.   

At present time 118 elements have been discovered. Out of which 92 occurs naturally and the 

remaining have been produced artificially by nuclear reactions in the laboratories. 

On the basis of their properties elements are classified into 

 metals 
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 non-metals and 

  metalloids. 

Elements occur in nature in free or combined form. Elements may be present in solids, 

liquids and in gases states. 

 

Earth Crust Ocean Atmosphere 

Oxygen            47% Oxygen            86% Nitrogen           78% 

Silicon              28% Hydrogen        11% Oxygen            47% 

Aluminum      7.5% Chlorine            1.8% Argon               0.9% 

 

Majority of elements are exists as solids. e.g Si, Au, Fe, Ag etc.  

Few elements are exists as liquids. e.g Hg and Br etc. 

Few elements are exists as gases. e.g N, O, H etc.  

 

2. List five characteristics by which compounds can be distinguished from mixtures. 

 Compound  Mixture 

1 Compound formed by chemical 

combination of atoms of the elements. 

1 Mixture formed by simple mixing up of 

the substances. 

2 Compound always have fixed 

composition by mass and volume. 

2 Mixture always has not fixed 

composition by mass and volume. 

3 The components of a compound cannot 

be separated by simple physical means. 

3 The components of a mixture can be 

separated by simple physical means. 

4 Compound has always sharp or fixed 

melting and boiling points. 

4 Mixture has not sharp or fixed melting 

and boiling points. 

5 Compound is represented by a 

chemical formula. 

5  Mixture has no any chemical formula. 

 

3. Differentiate between the following with examples. 

  i) Molecule and gram molecule           ii) Atom and gram atom                                                                                                                                    

iii) Molecular mass and molar mass     iv) Chemical formula and gram formula 

Ans. i) Molecule and gram molecule:- Molecule is the smallest particle of the compound, can 

exist independently, always neutral, formed by the combination of atoms and is a stable unit. 

e.g H2 ,H2O   

 Gram molecule or gram molecular mass is the molecular mass expressed in grams.  

e.g 1 gram molecule of water is 18g. 1 gram molecule of CO2 is 44g etc. 

ii) Atom and gram atom:- Atom is the smallest particle of an element, electrically neutral, can 

or cannot exist independently and can take part in a chemical reaction. 

 e.g H, He, O etc. 

 Gram atom or gram atomic mass is the atomic mass of an element expressed in grams.  

e.g 1 gram of hydrogen =1.00g. 1 gram of carbon=12.00g. 
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iii) Molecular mass and molar mass:- Molecular mass or gram molecular mass is the molecular 

mass expressed in grams.  

e.g 1 gram molecule of water is 18g. 1 gram molecule of CO2 is 44g. 

Molar mass is the mass of one mole of a substance.  

e.g Molar mass of oxygen atom O=16g. Molar mass of carbon dioxide CO2=44 g  

Number of moles=Mass of a substance in grams/Molar mass of a substance. 

iv) Chemical formula and gram formula:-Compound is represented by chemical formula as 

elements are represented by symbols.  

e.g chemical formula of water is H2O and that of glucose is C6H12O6 etc. 

Gram formula or gram formula mass is formula mass of an ionic compound expressed in 

grams.  

e.g 1 gram formula of NaCl = 58.5 g and that of CaCO3 = 100 g 

 

4. Mole is the SI unit for the amount of a substance. Define it with examples. 

Ans. A mole is the amount of a substance that contains 6.023×1023 numbers of particles (atoms, 

molecules or formula units). Mole establishes a link between mass of a substance and number 

of particles. It is abbreviated as ‘mol’. Mass of a substance may be atomic mass, molecular mass 

or formula mass. These masses are expressed in atomic mass units (amu). But when these 

masses are expressed in grams, they are called molar masses. Avogadro’s number of particles is 

present in one molar mass of a substance. Thus quantitative definition of a mole is ‚the atomic 

mass, molecular mass or formula mass of a substance expressed in grams is called mole‛.  

For example:   Atomic mass of carbon expressed as 12 g = 1 mol of Carbon 

                          Molecular mass of water expressed as 18 g = 1 mol of water (H2O) 

                 Formula mass of Sulphuric acid expressed as 98 g = 1 mol of sulfuric acid (H2SO4 

The relationship between mole and mass can be expressed as: 

 Number of mole = known mass of a substance/molar mass of the substance   OR  

Mass of substance (g) = number of mole × molar mass 

 

Extra questions and their answers which have not touched in the exercise 

 

1. Define physical chemistry. 

Ans. Physical chemistry deals with relationship between the composition and physical 

properties of matter along with the changes in them. This branch of chemistry has great 

applications on gases, liquids, solids and the effect of temperature or radiation on matter.  

 

2. Define nuclear chemistry. 

Ans. Nuclear chemistry deals with the radioactivity, nuclear processes and their properties. 

This branch of chemistry has great applications in medical treatment, preservation of food and 

power generation through nuclear reactors. 
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3. Define environmental chemistry. 

Ans. Environmental chemistry deals with the components of the environment and their effects 

in form of human activities on the environments. This branch of chemistry has great 

applications in the improvement and protection of environment against pollution.  

 

4. Write the difference between physical and chemical properties. 

Ans. Physical properties are associated with the physical state of matter. e.g colour, smell, 

taste, solubility, melting and boiling points. 

Chemical properties are associated with the composition of a substance. e.g decomposition, 

neutralization, pH change, precipitates formation etc.  

 

5. Write the difference between atomic number and atomic mass. 

Ans. Atomic number is equal to the number of protons present in the nucleus of an atom. It is 

represented by symbol Z. Atomic number of Oxygen is 8 and that of Carbon is 6 etc. 

Atomic mass is equal to the sum of number of protons and neutrons present in the nucleus of 

an atom. It is represented by symbol A. Atomic mass of O is 16 and that of C is 12 etc. 

 

6. Define molecular formula. Give examples. How to write a chemical formula?  

Ans. Molecular formula shows the actual number of atoms of each element present in a 

molecule of a compound. e.g H2O2, H2SO4, C6H6, C6H12O6 

 i) Write the symbols of positive ion first and negative ion later on. e.g CaCl2    

 ii) The valency of each ion is written on the right of its symbol. e.g Ca2+ and Cl-1 

 iii) Valency of each ion is brought to lower right corner by cross-exchange method.  

e.g Ca1Cl2   or  CaCl2 

iv) The same valencies are not written in the formula.  

e.g Ca2+ O-2 or CaO , Na+1 Cl-1  or NaCl 

 v) A radical bearing a net charge on it will be considered as valency. 

e.g SO42- PO43-  

 

7. Write the significance of chemical formula. 

Ans. i) Chemical formula tells the name of elements as present in the compound. 

 ii) Chemical formula represents the name of the substance e.g H2O (Water) 

 iii) Chemical formula represents one mole of the molecule in the balance chemical equation. 

iv) Chemical formula indicates the mass of the compound in amu or grams. 

 v) Chemical formula indicates one molecule or formula unit of the compound. 

 

8. What is ion, anion and cation? 

Ans. Ion is an atom or group of atoms having positive or negative charge on it. e.g Na+, O-2 

Cation is an atom or group of atoms having positive charge on it. e.g Na+, Ca2+ , Fe3+  

Anion is an atom or group of atoms having negative charge on it. e.g Cl-, O2- , N-3 
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9. Write the difference between atom and ion.  

Ans. Atom is the smallest particle of an element, electrically neutral, can or cannot exist 

independently and can take part in a chemical reaction. e.g H, He, O 

Ion is the smallest unit of an ionic compound, cannot exist independently, surrounded by 

oppositely charged ion and has –ve or +ve charge on it. e.g Na+ O2- 

 

10. Write the difference between molecule and molecular ion. 

Ans. Molecule is the smallest particle of the compound, can exist independently, always 

neutral, formed by the combination of atoms and is a stable unit. e.g H2, O2, H2O 

Molecular ion is formed by gain or loss of electrons, have +ve or –ve charge, take place by 

ionization and is reactive specie. e.g He+,CH4+,N2+  

 

11. Write the difference between ions and free radicals. 

Ans. Ion is the smallest unit of an ionic compound, cannot exist independently, surrounded by 

oppositely charged ion and has –ve or +ve charge on it. e.g Na1+,  O2-  

Free radical is the atoms that have odd number of electrons, can exist in solution as well as in 

air and may be formed in the presence of light. e.g Cl●, H●, H3C●  

 

12. Define molecules. Write its different types. 

Ans. A molecule is formed by the chemical combination of atoms. 

A molecule consisting of only one atom is called mono-atomic molecule. e.g Ne, He, Ar 

A molecule consisting of only two atoms is called diatomic molecule. e.g O2, Cl2, HCl  

A molecule consisting of only three atoms is called tri-atomic molecule. e.g CO2, H2O ,NaOH 

Homoatomic molecule contains same type of atoms. e.g H2, O3, S8  

Heteroatomic molecule contains different types of atoms is called. e.g H2O, CO2  

 

13. What is the relationship of Mole and Avogadro’s number? 

Ans. Mole is a quantity of substance that consists of fixed number of entities (atoms, molecules 

or formula units) equals to 6.023×1023. This number is called Avogadro’s number.  
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