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Class 9th   NOTES CHEMISTRY        CHAPTER 4 

STRUCTURE OF MOLECULES 

 

Short Answer Questions (Exercise) 

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

1. Atoms react with each other because:     

a) they are attracted to each other                       b) they are short of electrons    

c). they want to attain stability                              d) they want to disperse 

2. An atom having 6 electrons in its valence, achieve noble gas electronic configuration by:       

a) Gaining one electron                                           b) losing all electrons   

c). Gaining two electrons                                        d) losing two electrons    

3. Considering the electronic configuration of atoms which atom with the given atomic 

number will be the most stable one?  

a) 6                           b) 8                             c). 10                     d) 12 

4. Octet rule is:      

a) Description of eight electrons                           b) picture of electronic configuration    

c) Pattern of electronic configuration                  d). attaining of eight electrons 

5. Transfer of electrons between atoms results in: 

a) Metallic bonding     b). Ionic bonding     c) Covalent bonding   d) Coordinate covalent 

bonding 

6. When an electronegative element combines with an electropositive element the type of 

bonding is:     

a) Covalent                b). ionic                c) polar covalent             d) coordinate covalent 

7. A bond formed between two non-metals is expected to be: 

a). Covalent                b) ionic                   c) Coordinate covalent       d) metallic 

8. A bond pair in covalent molecules usually has: 

a) One electron          b). Two electrons     c) Three electrons      d) four electrons 

9. Which of the following compounds is not directional in its bonding? 

a) CH4                        b). KBr                           c) CO2                   d) H2O 

10. Ice floats on water because:     

a) ice is denser than water                                   b) ice is crystalline in nature    

c). water is denser than ice                                   d) water molecules move rapidly 

11. Covalent bond involves the:     

a) donation of electrons                                        b) acceptance of electrons    

c). Sharing of electrons                                          d) repulsion of electrons 
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12. How many covalent bonds does C2H2 molecule have? 

a) Ttwo                         b) three                   c) four                    d). five 

13. How many electrons does a triple covalent bond involve? 

a) eight                    b). six                      c) four                          d) only three 

14.Which pair of the molecules has same type of covalent bonds? 

a) O2 and HCl       b) O2 and N2          c). O2 and C2H4               d) O2 and C2H2 

15. Identify the compound which is not soluble in water: 

a). C6H6                       b) NaCl                    c) KBr                    d) MgCl2 

 

16. Which one of the following is an electron deficient molecule? 

a) NH3                       b). BF3                                 c) N2                      d) O2 

17. Identify which pair has polar covalent bonds: 

a) O2 and Cl2               b) H2O and N2        c) H2O and C2H2            d). H2O and HCl 

18. Which one of the following is the weakest force among the atoms? 

a) Ionic force            b) Metallic force       c). Intermolecular force           d) Covalent force 

 

Short Answer Questions of Exercise 

 

1. Why do atoms react? 

Ans. Atoms react with each other to complete their valence or outermost shells and make 

bonds to get stability like noble gases. 

 

2. Why is the bond between an electropositive and electronegative atom ionic in nature? 

Ans. Electropositive atoms lose the electrons to form positive ions and electronegative atoms 

gain electrons to form negative ions. These oppositely charged ions form an ionic bond.    

e.g Na+  +  Cl−            NaCl 

 

3. Ionic compounds are solids. Justify. 

Ans. Ionic compounds are solids because they have very strong ionic bonds and intermolecular 

forces of attraction between ions to give solid shape to the compounds. e.g NaCl, CaCO3  

 

4. More electronegative elements can form bond between themselves. Why? 

Ans. More electronegative elements do not lose electrons. To complete their octet, they share 

electrons between their own atoms and form covalent bond. e.g Cl—Cl, O=O, N=N  

 

5. Metals are good conductors of electricity. Why? 

  Ans. Metals have loose or mobile or free electrons which move freely in the spaces between 

their atoms. These free electrons are responsible for the conduction of electricity. e.g Fe, Cu                        

 

6. Ionic compounds conduct electricity in solution or in molten form. Why? 

Ans. Ionic compounds conduct electricity in solution or in molten form because in these states 

their ions can move freely which makes them good conductor of electricity. 
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7. What type of covalent bond is formed in nitrogen molecule?  

Ans. Triple covalent bond is formed in nitrogen molecule because nitrogen atom has deficiency 

of three electrons to complete their octet, so their molecule shares three bond pairs.      

e.g N   N or N = N 

 

8. Differentiate between lone pair and bond pair of electrons. 

Ans. The non-bonded electrons pair available on an atom is called lone pair of electrons.  

e.g N-H , HOH have one and two lone pairs respectively.  

The electrons that pair up to form a chemical bond is called bond pair of electrons.  

e.g‖H•×H. 

 

9. Describe at least two necessary conditions for the formation of covalent bond. 

Ans. i) The electro-negativities difference should be less than 1.7 between two bonded atoms. 

 ii). Elements should be electronegative in nature if it is non-polar covalent bond. e.g O = O 

 

10. Why HCl has dipole-dipole forces of attraction? 

Ans. When partial positive and partial negative charges exist at different poles in a molecule 

like HCl, the adjacent molecules will arrange themselves in such a way that negative end of that 

molecule comes near to the positive end of the other molecule. It results a net force of attraction 

called dipole-dipole interaction.  

e.g H+$__ Cl-$-- H+$__ Cl-$-- H+$__ Cl-$ 

 

11. What is a triple covalent bond, explain with an example?  

Ans. When each bonded atom contributes three three electrons, three bond pairs are shared 

and a triple covalent bond is formed. It is indicated by (=)  

e.g N2           N=N,  C2H2  H-C=C-H etc. 

 

12. What is the difference between polar and non-polar covalent bonds; explain with one 

example of each.  

Ans. Non-polar covalent bond is between two similar atoms in which shared pair of electrons is 

attracted by both the atoms equally. e.g N2, Cl2, O2 

Polar covalent bond is between two different atoms in which shared pair of electrons is not 

attracted by both the atoms equally. e.g CaCl2, H2O 

 

13. Why a covalent bond does become polar? 

Ans. When there is difference in the electro-negativities between two covalently bonded atoms, 

there will be unequal attraction for the bond pair of electrons between such atoms. In this way a 

covalent bond becomes polar e.g H  Cl  , H Br   
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14. What is the relationship between electronegativity and polarity? 

Ans. The bond between two different atoms in which shared pair of electrons is not attracted 

by both the atoms equally is called polar bond and the phenomenon is called polarity. H :Cl 

The power of an atom to attract the shared pair of electrons toward itself is called electro- 

negativity. E.e F-4 , O-3.5 etc. Electronegativity difference is responsible for the polarity.  

 

15. Why does ice float on the surface of water? 

Ans. At 00C ice has lesser density (0.917 g/cm3) than water (1.00 g/cm3).In liquid state, the water 

molecules move randomly. However when water freezes, the molecules expands still further to 

increase its volume, so ice is less dense and has more volume than water to float on the surface 

of water. 

 

16. Give the characteristic properties of ionic compounds. 

Ans. Ionic compounds are mostly crystalline solids, good conductors in solution and in molten 

form, have high melting and boiling points and can be dissolved in polar solvents like water 

easily. e.g NaCl 

 

17. What characteristic properties do the covalent compounds have? 

Ans. Covalent compounds are mostly unstable, bad conductors of electricity, have low melting 

and boiling points and can be dissolved in non-polar solvents like benzene or ether. 

 

Long Answer Questions of Exercise 

 

1. What is an ionic bond? Discuss the ionic bond between sodium and chlorine atoms? 

Ans. Ionic bond is formed due to the complete transfer of electron from one atom to another 

atom. If atoms belonging to 1or 2 and 16 or 17, two different groups, metals and non-metals 

respectively are allowed to react, results +ve and –ve ions an ionic bond takes place. 

For example sodium chloride is formed by sodium (Z=11) and chlorine (Z=17) atoms. The 

ground state electronic configuration of these elements is as below: 
 11Na= 1s2, 2s2 2p6, 3s1   or‖Na•‖‖‖‖‖‖17Cl = 1s2, 2s2 2p6, 3s2 3p5  or  .Cl: 

This shows that sodium has one electron while chlorine has seven electrons in its valence shells. 

Sodium has tendency to lose electron to form +ve ion and chlorine has to gain electron to form –

ve ion. Sodium and chlorine both attain electronic configuration of the nearest noble gases as of 

Ne and Ar respectively. i.e 10Na = 1s2, 2s2 2p6  or Na+    and  18Cl == 1s2, 2s2 2p6, 3s2 3p6  or  Cl― 

These oppositely charged ions stabilize themselves by combining with each other due to 

electrostatic forces of attraction and low energy state. Na+  +  Cl―     NaCl 

The compounds formed due to this type of bonding are called ionic compounds.  
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2. How can you justify that bond strength in polar covalent compounds comparable to that 

of ionic compounds? 

Ans. Bond strength in polar covalent compounds depends upon the difference in the electro 

negativities of bonded atoms. Greater the difference in the electro negativities, stronger will be 

the bond. This difference in the electro negativities produces the ionic characters in the covalent 

compounds. If the difference in electro negativities is more than 1.7 the bond will be ionic. If the 

difference in electro negativities is less than 1.7 the bond will be polar covalent. Hence the 

strength in the polar covalent compounds is comparable to that of ionic compounds. 

 

3. What type of covalent bond is formed between hydrogen, oxygen and nitrogen? Explain 

their bonding with dot and cross model. 

Ans.i).Hydrogen molecule is formed by mutual sharing of one electron pair between two 

hydrogen atoms. Single covalent bond is present in this type of molecule. Its bonding is 

explained in the following dot and cross model or Lewis structure.    

H  +  H    H•×H‖‖or‖H―H‖‖or‖H2 

ii). Oxygen molecule is formed by mutual sharing of two electron pairs between two oxygen 

atoms. Double covalent bond is present in this molecule. Its bonding is explained in the 

following dot and cross model or Lewis structure. O  +  O     O  :O  or O = O  or O2 

iii). Nitrogen molecule is formed by mutual sharing of three electron pairs between nitrogen 

atoms. Triple covalent bond is present in this molecule. Its bonding is explained in the 

following dot and cross model or Lewis structure. N  +  N     N  :N  or N= N  or N2 
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4. How does a covalent bond develop ionic character in it? Explain. 

Ans. Polarity of covalent bond is depends upon the difference of electro negativities of the 

bonded atoms. Greater the difference up to 1.7 in the electro negativities stronger ionic 

characters will be in the bond. This difference in the electro negativities produces the ionic 

characters in the covalent bond.If the difference in electro negativities is less than 1.7 that will 

be polar covalent bond. Hence the polar covalent bond produces ionic characters. For example 

HCl is a covalent compound and has ionic character because of electro negativity difference. i.e 

Cl=3.2 , H=2.2 (3.2-2.2=1) H2O, HCl are examples of covalent compounds with ionic characters. 

 

5. Explain the types of covalent bonds with at least one example of each type. 

Ans. Covalent bond: A bond which is formed due to the mutual sharing of electrons between 

atoms is called covalent bond. 

 Depending upon the number of bond pairs, covalent bond has three types: 

i).Single Covalent Bond (----):  

  When one electron is contributed by each bonded atom, one bond pair is formed and                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

forms a single covalent‖bond.‖It‖is‖indicated‖by‖a‖single‖line‖(―)‖between‖two‖atoms.‖ 

For example, bonds in molecule of chlorine (Cl2), methane (CH4).Cl―Cl‖‖‖‖‖‖‖‖‖‖‖‖‖‖‖‖‖‖  

ii. Double Covalent bond (= ): 

  When each bonded atom can contributes two electrons, two bond pairs are shared by two 

atoms and a double covalent bond is formed. It is indicated by double lines (=) between two 

atoms.  

For example ethene and oxygen contains double covalent bond in its molecule. - C=C -    O=O 

iii. Triple Covalent bond (=): 

 When each bonded atom can contributes three electrons, three bond pairs are shared by two 

atoms and a triple covalent bond is formed. It is indicated by triple line (=) between two atoms.  

e.g Ethyne and nitrogen contains triple covalent bond in its molecules. N= N. 

 

6. How coordinate covalent bond formed? Explain with examples. 

Ans. In coordinate covalent or dative bond the bond pair of electrons is donated by one bonded 

atom only. An atom which donates the electrons pair is called donor and whose accept it is 

called accepter. The arrow head is toward the accepter. 

Formation of coordinate covalent bond in NH4+ radical:- Nitrogen from ammonia molecule 

donates its lone pair of electrons to H+ in order to form a coordinate covalent bond. 

Formation of coordinate covalent bond between NH3 and BF3:- 

 In BF3 molecule, three valence electrons of boron atom (Z=5) pair up  

with three electrons, one from each three fluorine atoms. The boron atom 

 even after this sharing of electrons remains short of two electrons in its  

outermost shell. Now if a molecule with a lone pair like NH3 approaches 

 this molecule, it accepts lone pair from that donor and forms a coordinate covalent bond.  
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7. What is metallic bond? Explain the metallic bonding with the help of a diagram. 

Ans. The bond formed between metal atoms (positively charged ions) due to mobile electrons 

is called metallic bond. 

In case of metals, the hold of nucleus over the outermost electrons is weak because of large 

sized atoms and great number of shells between nucleus and valence electrons. Furthermore, 

because of low ionization potential, metals have the tendency to lose their outermost electrons 

easily. Resultantly, these lose are free electrons of all metal atoms move freely in the spaces 

between atoms of a metal. None of these electrons is attached to any particular atom. Either 

they belong to a common pool, or belong to all the atoms of that metal. Nuclei of metal atoms 

appear submerged in sea of these free mobile electrons. These mobile electrons are responsible 

for holding the atoms of metals together forming a metallic bond. 

 

8. Define hydrogen bonding. Explain how these forces affect the physical properties of 

compounds. 

Ans. Hydrogen bonding exists between the hydrogen atom and the highly electronegative 

atom of a molecule. E.g N, O, or F forming hydrogen bond like in NH3, H2O OR HF 

respectively. 

Hydrogen bonding affects the physical properties of the compounds. Due to this boiling points 

of the compounds are affected greatly. E.g boiling point of water (1000C) is higher than that of 

alcohol (780C) due to strong H-bonding in the water molecule. Ice with less density (0.917gcm-3 

at 00C) float always on the surface of water (1.00 gcm-3 at 00C) due to change of its density. 

 
 

9. What are intermolecular forces? Compare these forces with chemical bond forces with 

reference to HCl molecule? 

Ans. The forces of attraction present between molecules are called intermolecular forces. These 

are relatively weak forces as compared to chemical bond forces. 
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The bond forces (------) and intermolecular forces (. . . . . . .) can easily be understand in 

hydrochloric acid molecule.   H+--------- Cl-. . . . . . H+--------- Cl-. . . . . . H+----------- Cl- 

Inter-molecular forces requires about 17kj energy to break these forces between one mole of 

liquid hydrogen chloride molecules to convert it into gas. 

Chemical bond requires about 430kj energy to break the bond between moles of liquid 

hydrogen chloride molecules to convert it into gas. 

 

10. What is a chemical bond and why do atoms form a chemical bond? 

Ans. Chemical bond is a force of attraction between atoms that holds them together in a 

substance. In other words during bond formation there is some force which holds the atoms 

together is called a chemical bond.                                                                                                    

It is universal rule that everything in this world becomes more stable. Atoms achieve stability 

by attaining electronic configuration of noble gases. (He, Ne, Ar etc) i.e ns2 np6. Having 2 or 8 

electrons in the valence shell is the sign of stability. 

For this purpose atoms combine with one another for stability to form bonds, compounds, give 

up heat, absorb heat and manufacture a lot of products for the betterment of human lives. 

Noble gases are also used in large quantity in the tube lights because they do not react the 

residual gas or filament in the tube. 

11. What is octet rule? Why do atoms always struggle to attain the nearest noble gas 

electronic   configuration? 

Ans. The attaining of 8 electrons in the outermost shell either by losing, gaining or sharing is 

called octet rule. E.g 10Ne = K = 2, L = 8, 18Ar = K = 2, L = 8, M = 8 etc.                                                    

Atoms achieve stability by attaining electronic configuration of noble gases. (Ne , Ar, Rn etc) i.e 

ns2 np6. Having 8 electrons in the valence shell is the sign of stability. For this purpose atoms 

combine with one another to form bonds for the formation of compounds. 

An atom can accommodate 8 electrons in the valence shell in three ways: 

1).By giving valence shell electrons to another atom (if they are less than three). 

2).By gaining electrons from other atoms (if their valence shell has five or more electrons). 

3).By sharing valence electrons with other atoms.                                                                                                                        

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

1. Give the characteristic properties of polar covalent compounds. 

Ans. Polar covalent compounds are good conductors in solution and in molten form, have high 

melting and boiling points and can be dissolved in polar solvents like water. 

2. Give the characteristic properties of non-polar covalent compounds. 

Ans. i) Non-polar covalent compounds are bad conductors of electricity have low melting and 

boiling points and can be dissolved in non-polar solvents like C6H6 or ether etc. 

3. Write the characteristic properties of metals. 

Ans. Metals are good conductors of heat and electricity, lustrous, has high melting and boiling 

points, low ionization energies, malleable and ductile. 
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