
CHEMISTRY

BOOKS - NAGEEN CHEMISTRY (ENGLISH)

CHEMICAL BONDING AND MOLECULAR

STRUCTURE

Example

1. Give the Lewis structures and empirical formulae

of the ionic compounds formed by the

combination of the following pairs of elements: 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_v4bbEiUFXm4K


  

  

  

  

  

Watch Video Solution

(i)K. F

(ii)Mg, O

(iii)Na, S

(iv)Al, P

(v)Ba. Br

(vi)Al, F

2. Calculate the heat of formation of NaCl from

the following data: 

Heat of sublimation of sodium =   

Dissociation energy of chlorine =   

108.5kJmol− 1

243.0kJmol− 1

https://dl.doubtnut.com/l/_v4bbEiUFXm4K
https://dl.doubtnut.com/l/_YxpiihuBh7s2


lonisation energy of sodium = 495.8 kJ   

Electron gain enthalpy of chlorine

  

Lattice energy of sodium chloride

.

Watch Video Solution

mol− 1

= − 348.8kJmol− 1

= − 758.7kJmol− 1

3. Write the state of hybridisation of 

sulphur in 

Watch Video Solution

SO2

https://dl.doubtnut.com/l/_YxpiihuBh7s2
https://dl.doubtnut.com/l/_2hEbRLLYmybR


4. Write the state of hybridisation of 

boron in 

Watch Video Solution

BCl3

5. Write the state of hybridisation of 

sulphur in 

Watch Video Solution

SO2

6. Write the state of hybridisation of 

nitrogen in  ionNH
+

4

https://dl.doubtnut.com/l/_TJrum1vTeYHx
https://dl.doubtnut.com/l/_IHPXSaVfv4Lh
https://dl.doubtnut.com/l/_BYZLVoxgarhJ


Watch Video Solution

7. Write the state of hybridisation of 

iodine in 

Watch Video Solution

IF7

8. Write the state of hybridisation of 

chlorine in 

Watch Video Solution

CIF3

https://dl.doubtnut.com/l/_BYZLVoxgarhJ
https://dl.doubtnut.com/l/_4uvs7aRMZZXc
https://dl.doubtnut.com/l/_OjH24KtCuJy3


Review Exercises

1. Why do atoms combine together ?

Watch Video Solution

2. Give the lewis structures and the formulae of

the ionic compound formed by the combination of

the following pairs of elements : 

Na,I

Watch Video Solution

https://dl.doubtnut.com/l/_uU56swRqAYmN
https://dl.doubtnut.com/l/_QWIjOHSR8Qkb
https://dl.doubtnut.com/l/_eomVmHk4ktvX


3. Give the lewis structures and the formulae of

the ionic compound formed by the combination of

the following pairs of elements : 

Ca,O

Watch Video Solution

4. Give the lewis structures and the formulae of

the ionic compound formed by the combination of

the following pairs of elements : 

K,S

Watch Video Solution

https://dl.doubtnut.com/l/_eomVmHk4ktvX
https://dl.doubtnut.com/l/_VwP0j8VRONan


5. Give the lewis structures and the formulae of

the ionic compound formed by the combination of

the following pairs of elements : 

Mg ,N

Watch Video Solution

6. Discuss the feasibility of the formation of an

ionic bond if 

IE of electropositive atom is high and EA of

electronegative atom is low

Watch Video Solution

https://dl.doubtnut.com/l/_9Rn3BdLOfSxU
https://dl.doubtnut.com/l/_i801OieYF9mJ


7. Discuss the feasibility of the formation of an

ionic bond if 

IE of electropositive atom is low and EA of

electronegative atom is high

Watch Video Solution

8. Discuss the feasibility of the formation of an

ionic bond if 

both the atoms are of equal electronegativities.

Watch Video Solution

https://dl.doubtnut.com/l/_i801OieYF9mJ
https://dl.doubtnut.com/l/_EOMii2eidKcW
https://dl.doubtnut.com/l/_EZyyZbCG4lAi


9. Write the electron dot structures of the

following compounds: 

Watch Video Solution

MgO, MgBr2, KBr, Na2S and Al2O3

10. Explain why 

ionic compounds possess very high melting and

boiling points?

Watch Video Solution

https://dl.doubtnut.com/l/_RXQ6xkaQYEMX
https://dl.doubtnut.com/l/_2A1bfid2CtVa


11. Explain why 

ionic compounds are soluble in water but

insoluble in organic solvents?

Watch Video Solution

12. Explain why 

ionic compounds are hard and brittle?

Watch Video Solution

https://dl.doubtnut.com/l/_BAi3SjY1B6MR
https://dl.doubtnut.com/l/_EL0PLBdNZLOM


13. Explain why 

An ionic bond cannot be formed between

theatoms of the same element?

Watch Video Solution

14. Explain why 

lonic reactions are very fast.

Watch Video Solution

https://dl.doubtnut.com/l/_NYOSL2gADhx0
https://dl.doubtnut.com/l/_f9gSe3ddIXTT


15. What is octet rule? illustrate it with some

examples.

Watch Video Solution

16. Write Lewis structures of the following species

: 

Watch Video Solution

Cl− , O−
2 , N −

3 , S2 −

17. Explain the formation of  molecule.CaF2

https://dl.doubtnut.com/l/_swWg56vgCFZI
https://dl.doubtnut.com/l/_bu4EkpFP6v3s
https://dl.doubtnut.com/l/_WpobyF7r9Sn0


Watch Video Solution

18. What type of elements do form ionic bonds

and why?

Watch Video Solution

19. What do you understand by variable

electrovalency? Give atleast two examples.

Watch Video Solution

https://dl.doubtnut.com/l/_WpobyF7r9Sn0
https://dl.doubtnut.com/l/_ezMD0iElTFyL
https://dl.doubtnut.com/l/_tuZRW0K9Gd14


20. What are the optimum conditions for the

formation of a covalent bond?

Watch Video Solution

21. Explain the formation of following molecules : 

Watch Video Solution

PCl3, CH4, H2O, PH3, OF2, C2H6

22. What do you understand by covalency? Find

the covalency of the underlined element in the

https://dl.doubtnut.com/l/_2sRjpNvMqHm2
https://dl.doubtnut.com/l/_5GmxHbuU8bKe
https://dl.doubtnut.com/l/_h1bSma1Z2R6J


following compounds : 

Watch Video Solution

H2, O––

23. What do you understand by covalency? Find

the covalency of the underlined element in the

following compounds : 

Watch Video Solution

N––H3

https://dl.doubtnut.com/l/_h1bSma1Z2R6J
https://dl.doubtnut.com/l/_StAN6DKNZfVn


24. What do you understand by covalency? Find

the covalency of the underlined element in the

following compounds : 

Watch Video Solution

C2–––
H2

25. What do you understand by covalency? Find

the covalency of the underlined element in the

following compounds : 

Watch Video Solution

N2–––

https://dl.doubtnut.com/l/_HR7ZrQuUs5f8
https://dl.doubtnut.com/l/_5gucEHqxaFY3


26. How would you explain the variable covalency

of chlorine? Explain giving electronic

con�guration.

Watch Video Solution

27. Phosphorus exhibits a covalency of 3 in 

while of 5 in . How would account for this

observation?

Watch Video Solution

PCI3

PCI5

https://dl.doubtnut.com/l/_5gucEHqxaFY3
https://dl.doubtnut.com/l/_cpvdTLMdu8C7
https://dl.doubtnut.com/l/_KIt6AZm8j3LF
https://dl.doubtnut.com/l/_ncXi5Cb9d03L


28. Explain the following: 

Covalent solids are usually soft.

Watch Video Solution

29. Explain the following: 

Covalent compounds are insoluble in water.

Watch Video Solution

30. Explain the following: 

Covalent compounds do not conduct electric

current in the fused state, whereas ionic solids do.

https://dl.doubtnut.com/l/_ncXi5Cb9d03L
https://dl.doubtnut.com/l/_vW7jkCmQEVS8
https://dl.doubtnut.com/l/_y10RTJ9tDtHE


Watch Video Solution

31. The solubility product of silver chloride is

 Calculate the solubility of

silver chloride in 0.1 M sodium chloride.

Watch Video Solution

1 × 10− 10  at 25∘C.

32. Identify the atoms in each of the following

compounds which do not obey the octet rule: 

Watch Video Solution

NH3

https://dl.doubtnut.com/l/_y10RTJ9tDtHE
https://dl.doubtnut.com/l/_2t8nzpS1XbwG
https://dl.doubtnut.com/l/_tU0KyNs7XsjV


33. Identify the atoms in each of the following

compounds which do not obey the octet rule: 

Watch Video Solution

BeF2

34. Identify the atoms in each of the following

compounds which do not obey the octet rule: 

Watch Video Solution

BCl3

https://dl.doubtnut.com/l/_tU0KyNs7XsjV
https://dl.doubtnut.com/l/_b3I6W350nsh1
https://dl.doubtnut.com/l/_qgDSaxL2BqY9
https://dl.doubtnut.com/l/_heXRMGwmwrlA


35. Identify the atoms in each of the following

compounds which do not obey the octet rule: 

Watch Video Solution

SF6

36. Identify the atoms in each of the following

compounds which do not obey the octet rule: 

Watch Video Solution

PCl5

https://dl.doubtnut.com/l/_heXRMGwmwrlA
https://dl.doubtnut.com/l/_aW6BE3ouxKvl


37. Draw the Lewis structures of the following

species : 

Watch Video Solution

CH3CH2CH3

38. Draw the Lewis structures of the following

species : 

Watch Video Solution

H2S

https://dl.doubtnut.com/l/_UcnwEfL0E7lt
https://dl.doubtnut.com/l/_MquQK6b4DgIu


39. Draw the Lewis structures of the following

species : 

Watch Video Solution

SiCl4

40. Draw the Lewis structures of the following

species : 

Watch Video Solution

BCl3

https://dl.doubtnut.com/l/_ZWavXmddjzNr
https://dl.doubtnut.com/l/_NjEMKzcmCoDH


41. Explain the structures of  and  with in

the framework of octet rule.

Watch Video Solution

PCl5 SF6

42. What are the factors which favour the

formation of a covalent bond? Explain.

Watch Video Solution

43. On the basis of the structures, predict which of

the following molecules are polar? 

https://dl.doubtnut.com/l/_EOqWYfIp2GYd
https://dl.doubtnut.com/l/_euOL1GE26qmn
https://dl.doubtnut.com/l/_jsBZ9xCwuPCf


Watch Video Solution

H2O, CO2, BeCl2, PH3, CH4, CCl4, SO2.

44. The observed dipole moment of HCl is 1.03 D. If

the H-Cl bond length is 1.275 Å, calculate the per

cent ionic character in HCI.

Watch Video Solution

45. What inferences would you derive from the

following observations? 

dipole moment of  is zero.BF3

https://dl.doubtnut.com/l/_jsBZ9xCwuPCf
https://dl.doubtnut.com/l/_Ux6UrzRZBHlA
https://dl.doubtnut.com/l/_uQSM3lFwN4wi


Watch Video Solution

46. What inferences would you derive from the

following observations? 

dipole moment of  is 1.85 D.

Watch Video Solution

H2O

47. Compare the dipole moments of the

compounds in the following pairs. 

Watch Video Solution

HF , HCl

https://dl.doubtnut.com/l/_uQSM3lFwN4wi
https://dl.doubtnut.com/l/_rTQshBnPuwg1
https://dl.doubtnut.com/l/_gF40SbUIKuzh


48. Compare the dipole moments of the

compounds in the following pairs. 

Watch Video Solution

CHCl3, CCl4

49. Compare the dipole moments of the

compounds in the following pairs. 

Watch Video Solution

NH3, PH3

https://dl.doubtnut.com/l/_gF40SbUIKuzh
https://dl.doubtnut.com/l/_y0ztJThsMp8i
https://dl.doubtnut.com/l/_nNpoWq4LHd2N
https://dl.doubtnut.com/l/_94i0IQuMKRYU


50. Compare the dipole moments of the

compounds in the following pairs. 

Watch Video Solution

CO2, SO2

51. What do you understand by polarisation of an

anion and when does it take place?

Watch Video Solution

https://dl.doubtnut.com/l/_94i0IQuMKRYU
https://dl.doubtnut.com/l/_qNoJLuxrphof


52. Which is more soluble in pyridine than in

water?

A. A. LiCl

B. B. NaCl

C. C. KCl

D. D. CsCl

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_r6xEiSIMwyef


53. Why is CuCl more covalent than NaCl?

Watch Video Solution

54. State and explain Fajan's rules.

Watch Video Solution

55. Why is MgCl2 more soluble in water than

?

Watch Video Solution

AICI3

https://dl.doubtnut.com/l/_n1fB7Ir3lavt
https://dl.doubtnut.com/l/_EFnjs2krjmC5
https://dl.doubtnut.com/l/_odAlUzfbK3wA


56. In each of the following pairs, which is more

covalent and why? 

LiCl and LiBr

Watch Video Solution

57. In each of the following pairs, which is more

covalent and why? 

LiCl and Lil

Watch Video Solution

https://dl.doubtnut.com/l/_Qp7Tg7UVni1y
https://dl.doubtnut.com/l/_X4MZ5HzbHOf4


58. In each of the following pairs, which is more

covalent and why? 

AgCl and KCl

Watch Video Solution

59. Describe the formation of a coordinate bond.

Watch Video Solution

60. Give the electron dot structure of the

following compounds : 

https://dl.doubtnut.com/l/_KObTaFybF2mq
https://dl.doubtnut.com/l/_F4iiNAssPomW
https://dl.doubtnut.com/l/_8LMkof5JeRq7


Watch Video Solution

SO2, H2SO4, HNO3, HClO2 and HClO4

61. Why is a coordinate bond also called a

semipolar bond?

Watch Video Solution

62. Why is a coordinate bond also called a

semipolar bond?

Watch Video Solution

https://dl.doubtnut.com/l/_8LMkof5JeRq7
https://dl.doubtnut.com/l/_koftTd9UVLXS
https://dl.doubtnut.com/l/_yEYdy3BtsS2D


63. Discuss the important characteristics of

coordinate compounds.

Watch Video Solution

64. Explain why glycerol

 is more viscous

than ethyl alcohol ?

Watch Video Solution

(CH2OH. CHOH − CH2OH)

(C2H5OH)

https://dl.doubtnut.com/l/_ur8dNCQVETH4
https://dl.doubtnut.com/l/_xwAFqEt4BStS


65. Among covalent bond and hydrogen bond,

which bond has a higher bond length?

Watch Video Solution

66. Explain why hydrogen bonding does not exist

in HCI although Cl is quite electronegative?

Watch Video Solution

67. Liquids generally have lower density as

compared to solids but you must have observed

https://dl.doubtnut.com/l/_tIdo8Lq0eODK
https://dl.doubtnut.com/l/_XoHVAyN09nAm
https://dl.doubtnut.com/l/_luYptLqg011t


that ice �oatis on water. Find out/why.

Watch Video Solution

68. Water has maximum density at 4°C.

Watch Video Solution

69. Which of the following substances have

abnormally high boiling points and why? 

Watch Video Solution

H2S, H2O, HF , HI, CH4, C2H5OH.

https://dl.doubtnut.com/l/_luYptLqg011t
https://dl.doubtnut.com/l/_7F7UCDYx7iP4
https://dl.doubtnut.com/l/_mMrcHq54q6WX


70. On the basis of VSEPR theory, predict the

shapes of the following molecules : 

Watch Video Solution

SiCl4

71. On the basis of VSEPR theory, predict the

shapes of the following molecules : 

Watch Video Solution

H2S

https://dl.doubtnut.com/l/_463qH2jMrBn9
https://dl.doubtnut.com/l/_zngAsTnUZ2Yd


72. On the basis of VSEPR theory, predict the

shapes of the following molecules : 

Watch Video Solution

HgBr2

73. On the basis of VSEPR theory, predict the

shapes of the following molecules : 

Watch Video Solution

PH3

https://dl.doubtnut.com/l/_rdIu4Y7MOVgE
https://dl.doubtnut.com/l/_YDJRb74Z4iZ1


74. Which of the following molecules possess a

triangular planar geometry? 

Watch Video Solution

BeCl2, BCl3, H2O, NH3

75. Explain why : 

 has a bond angle equal to 

Watch Video Solution

NH3 107∘ ?

https://dl.doubtnut.com/l/_z7Kjp0BGF4Pg
https://dl.doubtnut.com/l/_6FrHoJ7kd1QJ


76. Explain why : 

Lone pair-lone pair repulsion is more than the

bond pair-bond pair repulsion?

Watch Video Solution

77. Explain why : 

 molecule is not linear although it is of the

type .

Watch Video Solution

H2O

AB2

https://dl.doubtnut.com/l/_MRAMpAzXaoLn
https://dl.doubtnut.com/l/_vNCqd4IbCueK


78. On the basis of VSEPR theory predict the bond

angles in the following molecules. 

Watch Video Solution

BeCl2, PH3, OF2, BF3, SiH4

79. Compare the H-N-H bond angle in the following

species. 

Watch Video Solution

NH3, NH
+

4 , NH −
2

https://dl.doubtnut.com/l/_nCisKsS5jfvo
https://dl.doubtnut.com/l/_BjMCRDjZeRYE


80. Why is the potential energy of the system

minimum at the stage of formation of a covalent

bond?

Watch Video Solution

81. Discuss the formation of H2 molecule on the

basis of Valence-bond theory.

Watch Video Solution

https://dl.doubtnut.com/l/_47cJOEyq15kf
https://dl.doubtnut.com/l/_JK0KhWUzTPwg


82. What do you understand by overlapping of

orbitals? Discuss the overlapping of p-orbitals.

Watch Video Solution

83. What is meant by  and  it bonds? Compare

their characteristics.

Watch Video Solution

σ π

84. Describe the formation of HF and 

molecules on the basis of valence bond theory.

NH3

https://dl.doubtnut.com/l/_4ECewa1Gbnha
https://dl.doubtnut.com/l/_pdaCo8kFHzLL
https://dl.doubtnut.com/l/_Kk6TmCZq3go6


Watch Video Solution

85. Explain why  molecule does not exist.

Watch Video Solution

He2

86. Describe the formation of  molecule on

the basis of valence bond theory.

Watch Video Solution

H2O

https://dl.doubtnut.com/l/_Kk6TmCZq3go6
https://dl.doubtnut.com/l/_N7cgo51qTR2J
https://dl.doubtnut.com/l/_6NpA9OJMBFgD


87. What are the limitations of valence bond

theory?

Watch Video Solution

88. Sketch the shapes of the molecular orbitals

formed by the overlap of (a) s-orbitals (b) end on

overlap of two p-orbitals (c) side wise overlap of

two p-orbitals. Name the orbitals formed in each

case.

Watch Video Solution

https://dl.doubtnut.com/l/_X2MUHPMdAssu
https://dl.doubtnut.com/l/_QPobzocYFVsB
https://dl.doubtnut.com/l/_FZTmHTdb3CG4


89. Explain bonding and antibonding molecular

orbitals.

Watch Video Solution

90. Compare atomic orbitals with molecular

orbitals.

Watch Video Solution

91. What is bond order? How is it related to bond

length and bond dissociation energy?

https://dl.doubtnut.com/l/_FZTmHTdb3CG4
https://dl.doubtnut.com/l/_sSlHBtpRBtCk
https://dl.doubtnut.com/l/_TZazrlktc4Vh


Watch Video Solution

92. Why are the bond orders in  and He

identical?

Watch Video Solution

He+
2

93. Draw the MO diagram for the  molecule and

determine the bond order and the magnetic

character.

Watch Video Solution

O2

https://dl.doubtnut.com/l/_TZazrlktc4Vh
https://dl.doubtnut.com/l/_pY8vDr5Gbya6
https://dl.doubtnut.com/l/_56bluucUeZ9f
https://dl.doubtnut.com/l/_E6dp2QIhASuS


94. Write the ground state electronic

con�guration of .

Watch Video Solution

F +
2

95. Write the MO electronic con�guration of a

diatomic molecule having a bond order of three.

Watch Video Solution

96. Write the molecular orbital con�guration of

the following species : 

https://dl.doubtnut.com/l/_E6dp2QIhASuS
https://dl.doubtnut.com/l/_GJLrzG0ZhksA
https://dl.doubtnut.com/l/_kaOEA8OtGIFB


  

(i) Calculate their bond orders. 

(ii) Predict their magnetic behaviour.

(iii) Which of these does show highest

paramagnetism?

Watch Video Solution

(a)N2   (b)N +
2   (c)N −

2   (d)N 2 −
2

97. Write the molecular orbital con�guration of

the following species : 

  

(i) Calculate their bond order. 

(ii) Predict their magnetic behaviour. 

(a)O2    (b)O−
2   (c)O+

2   (d)O2 +
2

https://dl.doubtnut.com/l/_kaOEA8OtGIFB
https://dl.doubtnut.com/l/_YneHA8jKIfus


(iii) Which of these does show highest

paramagnetism?

Watch Video Solution

98. If  are the wave functions of two

combining orbitals, what would be the wave

functions of the molecular orbitals formed?

Watch Video Solution

ΨA and ΨB

99. How many molecular orbitals are formed by

the combination of two lithium atoms?

https://dl.doubtnut.com/l/_YneHA8jKIfus
https://dl.doubtnut.com/l/_fhInodRZGH1o
https://dl.doubtnut.com/l/_GXsQy6wHKmEi


Watch Video Solution

100. Label the molecular orbitals formed by the

following combinations of atomic orbitals if Z-axis

is the internuclear axis. 

Watch Video Solution

1s − 1s

101. Label the molecular orbitals formed by the

following combinations of atomic orbitals if Z-axis

https://dl.doubtnut.com/l/_GXsQy6wHKmEi
https://dl.doubtnut.com/l/_4OMivvQMRja5
https://dl.doubtnut.com/l/_fnbt5yhasiLf


is the internuclear axis. 

Watch Video Solution

2px − 2px

102. Label the molecular orbitals formed by the

following combinations of atomic orbitals if Z-axis

is the internuclear axis. 

Watch Video Solution

2pz − 2Pz

https://dl.doubtnut.com/l/_fnbt5yhasiLf
https://dl.doubtnut.com/l/_fng5zeo2nw8n


103. Label the molecular orbitals formed by the

following combinations of atomic orbitals if Z-axis

is the internuclear axis. 

Watch Video Solution

2py − 2Py

104. If Z-axis is the internuclear axis, which of the

following combinations are not permissible? 

Watch Video Solution

1s − 1s

https://dl.doubtnut.com/l/_MMCkwTRwSNBl
https://dl.doubtnut.com/l/_DrphPC4UaZnH
https://dl.doubtnut.com/l/_MpZUzlahXgoD


105. If Z-axis is the internuclear axis, which of the

following combinations are not permissible? 

Watch Video Solution

1s − 2pz

106. If Z-axis is the internuclear axis, which of the

following combinations are not permissible? 

Watch Video Solution

2s − 2Px

https://dl.doubtnut.com/l/_MpZUzlahXgoD
https://dl.doubtnut.com/l/_9a07KvYbbX0H


107. If Z-axis is the internuclear axis, which of the

following combinations are not permissible? 

Watch Video Solution

2px − 2py

108. If Z-axis is the internuclear axis, which of the

following combinations are not permissible? 

Watch Video Solution

2pz − 2pz

https://dl.doubtnut.com/l/_y0IIjxoWRdsh
https://dl.doubtnut.com/l/_NgHfTts29NYd


109. If Z-axis is the internuclear axis, which of the

following combinations are not permissible? 

Watch Video Solution

2px − 2px

110. Arrange the following species in the

decreasing order of their bond dissociation

energy. 

Watch Video Solution

O2, O+
2 , O−

2 , O2 −
2

https://dl.doubtnut.com/l/_Xb1TnQHqscaz
https://dl.doubtnut.com/l/_3UkheMSjTpje
https://dl.doubtnut.com/l/_bpbt8NyLLqJR


111. Arrange the following species in the

decreasing order of their bond dissociation

energy : 

Watch Video Solution

N2, N +
2 , N −

2 , N 2 −
2

112. Why is the bond energy of superoxide ion

 less than that of  molecule?

Watch Video Solution

(O−
2 ) O2

https://dl.doubtnut.com/l/_bpbt8NyLLqJR
https://dl.doubtnut.com/l/_tfI4EvNdTism


113. On the basis of molecular orbital theory

predict which of the following is paramagnetic. 

Watch Video Solution

He2 and He+
2

114. On the basis of molecular orbital theory

predict which of the following is paramagnetic. 

Watch Video Solution

H2 and H +
2

https://dl.doubtnut.com/l/_K5EZSvsMusp7
https://dl.doubtnut.com/l/_f65bUYREXRC6


115. Why does  possess a higher bond order

than  ion?

Watch Video Solution

N2

N +
2

116. Why is the bond energy of superoxide ion

 less than that of  molecule?

Watch Video Solution

(O−
2 ) O2

117. With the help of molecular orbital theory,

predict which of the following species is

https://dl.doubtnut.com/l/_eD5iwlt2JX3w
https://dl.doubtnut.com/l/_uCOasDrnTPtp
https://dl.doubtnut.com/l/_dJPy9HXvHadr


diamagnetic 

Watch Video Solution

Li+
2 , O2, O+

2 , O2 −
2

118. Explain the formation of following molecules : 

Watch Video Solution

PCl3, CH4, H2O, PH3, OF2, C2H6

119. What type of covalent bonds are formed

during the overlapping of 

s-s atomic orbitals?

https://dl.doubtnut.com/l/_dJPy9HXvHadr
https://dl.doubtnut.com/l/_XIUORjXCuDMV
https://dl.doubtnut.com/l/_FHal5HzU5bZY


Watch Video Solution

120. What type of covalent bonds are formed

during the overlapping of 

s-p atomic orbitals?

Watch Video Solution

121. What type of covalent bonds are formed

during the overlapping of 

p-p atomic orbitals?

Watch Video Solution

https://dl.doubtnut.com/l/_FHal5HzU5bZY
https://dl.doubtnut.com/l/_Fh4bxX8lZKsM
https://dl.doubtnut.com/l/_Esc0CCgKOwHE


122. How many  and  bonds are present in the

following molecules? 

  

Watch Video Solution

σ π

C2H6    C2H4

C2H2    BF3

123. Arrange with explanation the following bonds

in the increasing order of their bond length and

bond energy: 

  H − H     H − F

https://dl.doubtnut.com/l/_Esc0CCgKOwHE
https://dl.doubtnut.com/l/_GZoXvK0and9u
https://dl.doubtnut.com/l/_H8dx3QgANIQW


  

Watch Video Solution

H − Cl   H − Br

H − I

124. What types of hybridisation are involved in

the formation of following molecules? 

Watch Video Solution

C2H6

125. What types of hybridisation are involved in

the formation of following molecules? 

https://dl.doubtnut.com/l/_H8dx3QgANIQW
https://dl.doubtnut.com/l/_27AnshcUX4A7
https://dl.doubtnut.com/l/_4FIPGpIttfVC


Watch Video Solution

C2H4

126. What types of hybridisation are involved in

the formation of following molecules? 

Watch Video Solution

C2H2

127. What types of hybridisation are involved in

the formation of following molecules? 

BeCl2

https://dl.doubtnut.com/l/_4FIPGpIttfVC
https://dl.doubtnut.com/l/_2uykGXRUXtnq
https://dl.doubtnut.com/l/_V16ZUvam21VJ


Watch Video Solution

128. What types of hybridisation are involved in

the formation of following molecules? 

Watch Video Solution

BH3

129. Mention the geometrical shapes of the

following molecules : 

Watch Video Solution

CH4

https://dl.doubtnut.com/l/_V16ZUvam21VJ
https://dl.doubtnut.com/l/_n7FVyjX7VLvx
https://dl.doubtnut.com/l/_ilRY2T0UNIMa


130. Mention the geometrical shapes of the

following molecules : 

Watch Video Solution

NH3

131. Mention the geometrical shapes of the

following molecules : 

Watch Video Solution

H2O

https://dl.doubtnut.com/l/_ilRY2T0UNIMa
https://dl.doubtnut.com/l/_QVN7R6DBhLty
https://dl.doubtnut.com/l/_ZuuGxXE9SXqi
https://dl.doubtnut.com/l/_xyyZvjVr0g5F


132. Mention the geometrical shapes of the

following molecules : 

Watch Video Solution

BeF2

133. Mention the geometrical shapes of the

following molecules : 

Watch Video Solution

BF3

https://dl.doubtnut.com/l/_xyyZvjVr0g5F
https://dl.doubtnut.com/l/_PpcPUPxX0T71


134. Explain why C—C bond length in ethane is 154

pm while that in ethylene is 134 pm.

Watch Video Solution

135. Name the types of hybridisation which lead to

the following geometries 

Tetrahedral

Watch Video Solution

https://dl.doubtnut.com/l/_U1wseA1iurvr
https://dl.doubtnut.com/l/_UwurLHyTkDb6


136. Name the types of hybridisation which lead to

the following geometries 

Square planar

Watch Video Solution

137. Name the types of hybridisation which lead to

the following geometries 

Octahedral

Watch Video Solution

https://dl.doubtnut.com/l/_ZmcNgwx86xGz
https://dl.doubtnut.com/l/_ea7HeaeGVCYt


138. Name the types of hybridisation which lead to

the following geometries 

Trigonal bipyramidal.

Watch Video Solution

139. How many hybrid orbitals will be formed if six

orbitals of an atom take part in hybridisation?

Watch Video Solution

https://dl.doubtnut.com/l/_5RS2vbtAwMTm
https://dl.doubtnut.com/l/_Q0lqeuh46AP5


140. What is the percentage of s- character in

 and hybrid orbitals?

Watch Video Solution

sp, sp2 sp3

141. Explain hybridisation in  molecule. What is

the shape of this molecule?

Watch Video Solution

SF6

142. Write the state of hybridisation of carbon in

 ion.CO2 −
3

https://dl.doubtnut.com/l/_aQHButTDDfGt
https://dl.doubtnut.com/l/_Jk84RNhxjH1L
https://dl.doubtnut.com/l/_yKY7DxI6LTo3


Watch Video Solution

143. Write the state of hybridisation of nitrogen in

 ion.

Watch Video Solution

NO−
3

144. Arrange the molecules  in

the order of increasing bonds lengths.

Watch Video Solution

H2, O2, F2 and N2

https://dl.doubtnut.com/l/_yKY7DxI6LTo3
https://dl.doubtnut.com/l/_vnTqrGC54D9S
https://dl.doubtnut.com/l/_fsatserVMtTJ


145. De�ne bond dissociation energy.

Watch Video Solution

146. State how the dissociation energy changes

with the bond order?

Watch Video Solution

147. Write the state of hybridisation of carbon in

 ion.

Watch Video Solution

CO2 −
3

https://dl.doubtnut.com/l/_5tr4xfElm4v3
https://dl.doubtnut.com/l/_hs3zXgkbGr73
https://dl.doubtnut.com/l/_SPpFHTJBQbLJ


148. Write the state of hybridisation of nitrogen in

 ion.

Watch Video Solution

NO−
3

149. Write the state of hybridisation of 

Watch Video Solution

H2O

https://dl.doubtnut.com/l/_SPpFHTJBQbLJ
https://dl.doubtnut.com/l/_SkzwNqTk6HsU
https://dl.doubtnut.com/l/_dKMLgigAfS4L


150. Write the state of hybridisation of 

boron in  ion

Watch Video Solution

BF
−

4

151. What type of hybridization is involved in 

?

Watch Video Solution

PCI5

152. Write the state of hybridisation of 

boron in .BF3

https://dl.doubtnut.com/l/_nex6IihcvGsa
https://dl.doubtnut.com/l/_ykztRkuxCMQk
https://dl.doubtnut.com/l/_hsYDLhZERWtM


Watch Video Solution

153. Write the state of hybridisation of 

boron in 

Watch Video Solution

BCl3

154. Write the state of hybridisation of 

nitrogen in  ion

Watch Video Solution

NH
+

4

https://dl.doubtnut.com/l/_hsYDLhZERWtM
https://dl.doubtnut.com/l/_3ooerOLqHb0O
https://dl.doubtnut.com/l/_zRyS2aT2WCMr


155. Depict molecular orbital diagrams of  and 

ion. Predict which one of the two species will

be more stable.

Watch Video Solution

H2

F +
2

156. Write the electronic con�guration of

 molecular species.

Watch Video Solution

N2, O2, F2 and Ne2

https://dl.doubtnut.com/l/_BOxEbJHCnJW8
https://dl.doubtnut.com/l/_uC9oNXyRYNAw


157. Write the electronic con�guration for

Scandium and Titanium.

Watch Video Solution

158. The energy of , molecular orbital is

greater than  and  molecular orbitals in

nitrogen molecule. Write the complete sequence

of energy levels in the increasing order of energy

in the molecule. Compare the relative stability and

the magnetic behaviour of the following species. 

σ2pz

π2px π2py

N2, N +
2 , N −

2 , N 2 +
2

https://dl.doubtnut.com/l/_kANk3FgTLfoV
https://dl.doubtnut.com/l/_iVVdOnMReHW1


Watch Video Solution

159. Why all P - F bonds in  are not equivalent?

Watch Video Solution

PF5

160. Which type of hybridisation explains the

trigonal bipyramidal shape of ?

Watch Video Solution

SF4

https://dl.doubtnut.com/l/_iVVdOnMReHW1
https://dl.doubtnut.com/l/_hUQ1SHBDPhHE
https://dl.doubtnut.com/l/_MIeds2xEtJba


161. State the types of hybrid orbitals associated

with 

Watch Video Solution

P in  PCl5 and

162. State the types of hybrid orbitals associated

with 

Watch Video Solution

S  in SF6

https://dl.doubtnut.com/l/_YtPqDWEvuXWa
https://dl.doubtnut.com/l/_5CfxA0YEL28E


Very Short Answer Type Questions

163. Write the molecular orbital con�guration of

 Calculate its bond order and predict its

magnetic behaviour.

Watch Video Solution

O+
2

1. How many electrons are present in a sextet and

in an octet?

Watch Video Solution

https://dl.doubtnut.com/l/_6eZPAJKKEnF8
https://dl.doubtnut.com/l/_ZjBBZUcG4EJx
https://dl.doubtnut.com/l/_YfwFkfBz0zb4


2. How many valence electrons do the atoms

represented by following Lewis structures

possess? 

Watch Video Solution

∗

Li ⋅
∗

B ⋅ :
∗ ∗

O :
∗ ∗

Ne
∗ ∗

:

3. Draw the Lewis symbols of the following

elements. 

Na, Ca, Br, Xe, As, Ge

Watch Video Solution

https://dl.doubtnut.com/l/_YfwFkfBz0zb4
https://dl.doubtnut.com/l/_7hxjge9qPbCa
https://dl.doubtnut.com/l/_SPL0qqqrYbMC


4. Draw the Lewis structures for the following

molecules and ions and tell which do not follow

the octet rule. 

Watch Video Solution

F2, PH3, H2S, SiCl4, C3H8, F2O, Na+ , Cl−

5. What type of force does exist between two

atoms in an ionic bond?

Watch Video Solution

https://dl.doubtnut.com/l/_SPL0qqqrYbMC
https://dl.doubtnut.com/l/_SLAg8rIy3NTR


6. Short out the most and the least

electronegative atoms among the following: 

CI, Na, O, N, S, F, Cs

Watch Video Solution

7. What type of bonds are expected to be formed

between atoms having electronegativity

di�erence 

equal to zero,

Watch Video Solution

https://dl.doubtnut.com/l/_OrMJ1vfqmvJL
https://dl.doubtnut.com/l/_wRgwrgLnoJCa
https://dl.doubtnut.com/l/_ATMwWISXtJWM


8. What type of bonds are expected to be formed

between atoms having electronegativity

di�erence 

equal to 1.1,

Watch Video Solution

9. What type of bonds are expected to be formed

between atoms having electronegativity

di�erence 

equal to 2.0.

Watch Video Solution

https://dl.doubtnut.com/l/_ATMwWISXtJWM
https://dl.doubtnut.com/l/_GIpGgilrWuRZ


10. Which property of water is helpful in the

dissolution of an ionic solid in it?

Watch Video Solution

11. Why are the noble gases monoatomic?

Watch Video Solution

12. De�ne bond energy.

Watch Video Solution

https://dl.doubtnut.com/l/_NOro4sPYW3Vb
https://dl.doubtnut.com/l/_EEgsch1AIhvH
https://dl.doubtnut.com/l/_clnXwAB3rICx


13. Among  which is expected to

have a higher dipole moment and why?

Watch Video Solution

NH3 and PH3

14. Do van der Waals' forces exist between the

atoms of noble gases?

Watch Video Solution

15. What is octet rule?

Watch Video Solution

https://dl.doubtnut.com/l/_vzU24JtdyrNJ
https://dl.doubtnut.com/l/_Ds7LhXR99Gcr
https://dl.doubtnut.com/l/_lmMNd23cn8dh


16. What do you understand by lattice energy?

Watch Video Solution

17. The elements of which groups prefer to form

cations?

Watch Video Solution

18. Do elements of groups 1 and 2 show variable

electrovalency?

https://dl.doubtnut.com/l/_lmMNd23cn8dh
https://dl.doubtnut.com/l/_OAR1Gg2irIL1
https://dl.doubtnut.com/l/_S32cuxAG3Tmy
https://dl.doubtnut.com/l/_c4GXJJG0htUM


Watch Video Solution

19. Do ionic solids conduct electric current in the

solid state?

Watch Video Solution

20. De�ne a covalent bond.

Watch Video Solution

https://dl.doubtnut.com/l/_c4GXJJG0htUM
https://dl.doubtnut.com/l/_gSNc6p6qgV4t
https://dl.doubtnut.com/l/_WAn1HeCyKYVD


21. How many covalent bonds are present in a

molecule of ethylene?

Watch Video Solution

22. Which of the following elements does not

show variable covalency? 

AI, P, S, CI

Watch Video Solution

23. What is the maximum covalency of sulphur?

https://dl.doubtnut.com/l/_WFU37KLaUq86
https://dl.doubtnut.com/l/_0rDAu0szExvN
https://dl.doubtnut.com/l/_aCG2Fpg5p4Zy


Watch Video Solution

24. How many singlet linkages are present in the

Sugden's structure of ?

Watch Video Solution

SF6

25. When does a covalent bond acquire partial

ionic character?

Watch Video Solution

https://dl.doubtnut.com/l/_aCG2Fpg5p4Zy
https://dl.doubtnut.com/l/_Ac8mNjKptHWb
https://dl.doubtnut.com/l/_wEdLg7vHMOsN


26. When does an ionic bond develop a partial

covalent character?

Watch Video Solution

27. Among AgCl and Agl, which is more covalent?

Watch Video Solution

28. Can a T-bond be formed without the formation

of a -bond?

Watch Video Solution

σ

https://dl.doubtnut.com/l/_5xGdl55WkglU
https://dl.doubtnut.com/l/_ppnDm5ircaY0
https://dl.doubtnut.com/l/_Qhg9RBbZIVeL


29. What type of orbitals can overlap to form a

covalent bond?

Watch Video Solution

30. What happens to the potential energy of the

system when two atoms form a covalent bond?

Watch Video Solution

https://dl.doubtnut.com/l/_Qhg9RBbZIVeL
https://dl.doubtnut.com/l/_kQ4BH3yaujit
https://dl.doubtnut.com/l/_wzOnf5a6lw7p


31. Is hybridisation between the orbitals of two

atoms possible?

Watch Video Solution

32. What type of covalent bonds are formed

during the overlapping of 

p-p atomic orbitals?

Watch Video Solution

https://dl.doubtnut.com/l/_7vuM3qf2CbdN
https://dl.doubtnut.com/l/_wGEWbzfKkNG7


33. How many  and  bonds are present in 

?

Watch Video Solution

σ π

CH3 − CH = CH2

34. How much s and p characters are present in

 hybrid orbitals?

Watch Video Solution

sp3

35. What type of hybridisation do you expect in

the following molecules? 

https://dl.doubtnut.com/l/_NGU9mETd15xV
https://dl.doubtnut.com/l/_KcaKsvZMOS5x
https://dl.doubtnut.com/l/_wZcgMcPrA32H


Watch Video Solution

BF3,   CH4   C6H6,   BeF2

36. What type of hybridisation do you expect in

the following molecules? 

Watch Video Solution

BF3,   CH4   C6H6,   BeF2

37. Illustrate the formation of 

Watch Video Solution

H3O
+

https://dl.doubtnut.com/l/_wZcgMcPrA32H
https://dl.doubtnut.com/l/_3KQT58G8l3NH
https://dl.doubtnut.com/l/_pqTRQv5XvTY4


38. What is a kernel and how is it formed?

Watch Video Solution

39. Does the presence of intermolecular hydrogen

bonding a�ect the boiling point of a liquid?

Watch Video Solution

40. Why are the molecular orbitals regarded as

polycentric?

Watch Video Solution

https://dl.doubtnut.com/l/_RsGFFo7jrlDc
https://dl.doubtnut.com/l/_oaG0ZqWul6CM
https://dl.doubtnut.com/l/_pQhX5MdXyN9L


41. Among  molecular orbitals,

which one is of lower energy?

Watch Video Solution

σ2s and simga ⋅
2s

42. If  are the wave functions of two

combining orbitals, what would be the wave

functions of the molecular orbitals formed?

Watch Video Solution

ΨA and ΨB

https://dl.doubtnut.com/l/_pQhX5MdXyN9L
https://dl.doubtnut.com/l/_MI5I4N99BedU
https://dl.doubtnut.com/l/_BleyL8O7uJgC


43. What is the probability of �nding electrons

between the nuclei of the combining atoms in an

antibonding molecular orbital?

Watch Video Solution

44. For a molecule, , will the molecule be

stable?

Watch Video Solution

Nb = Na

https://dl.doubtnut.com/l/_CKv4CNQOALuY
https://dl.doubtnut.com/l/_idsXgzUs0DhB


45. How is bond length related to the bond order

of the molecule?

Watch Video Solution

46. The bond order of  ion is Comment on

its magnetic nature.

Watch Video Solution

He+
2

1

2

47. What for does KK stand in the molecular

orbital electronic con�guration KK  for (σ2s)2
Li2

https://dl.doubtnut.com/l/_r7WdkeDb6190
https://dl.doubtnut.com/l/_1BRWXi0drmgV
https://dl.doubtnut.com/l/_qtiRjrlPJTFa


molecule?

Watch Video Solution

48. How many orbitals are singly occupied in 

molecule ?

Watch Video Solution

O2

49. Carbon atom possesses only two unpaired

electrons. How is it able to show tetracovalency?

Watch Video Solution

https://dl.doubtnut.com/l/_qtiRjrlPJTFa
https://dl.doubtnut.com/l/_bRQSfHU33bUG
https://dl.doubtnut.com/l/_IdVbV72ESa5p


Short Answer Type Questions

50. What are the hybrid states of C atoms in

alkanes, alkenes and alkynes?

Watch Video Solution

1. Why do atoms combine together and form

molecules?

Watch Video Solution

https://dl.doubtnut.com/l/_TuTKlFKcViVR
https://dl.doubtnut.com/l/_oZgHxT97denR


2. What types of bonds will be formed between

the following pairs of elements and why? (a) K, CI

(b) Ca, S (C)N, H (d) C, O

Watch Video Solution

3. What is lattice energy and how is it related to

the stability of an ionic compound?

Watch Video Solution

https://dl.doubtnut.com/l/_9eCMS0E5XNAN
https://dl.doubtnut.com/l/_zuSDtTjHrY3G


4. De�ne electronegativity. How does it vary in the

periodic table?

Watch Video Solution

5. Deduce the empirical formulae and draw the

Lewis structures for the ionic compounds formed

by the following pairs of elements. Na, O, K, S, Na,

P, Mg, Br, AI, F, 

Ca, O, Li, S

Watch Video Solution

https://dl.doubtnut.com/l/_os0pjy3XgIRB
https://dl.doubtnut.com/l/_5wxxmGIQci1r
https://dl.doubtnut.com/l/_J9zRLZTE7TR1


6. Draw Lewis dot symbols for the element Argon.

Watch Video Solution

7. Draw the Lewis symbol for Calcium. 

Will it form an ion? What is the expected charge

on ion?

Watch Video Solution

8. Draw the lewis symbol for Nitrogen and Sulphur.

Watch Video Solution

https://dl.doubtnut.com/l/_J9zRLZTE7TR1
https://dl.doubtnut.com/l/_n6EFR1Y22zlO
https://dl.doubtnut.com/l/_czHwpQudgdDZ


9. Explain why 

ionic compounds possess very high melting and

boiling points?

Watch Video Solution

10. Give reasons why? 

Ionic compounds are soluble in water

Watch Video Solution

https://dl.doubtnut.com/l/_czHwpQudgdDZ
https://dl.doubtnut.com/l/_nyq7NUtGj8dj
https://dl.doubtnut.com/l/_lw1tyc2e4yC5


11. Explain why 

ionic compounds are hard and brittle?

Watch Video Solution

12. Why do covalent compounds exhibit

stereoisomerism?

Watch Video Solution

13. What do you understand by bond length? On

what factors does it depend?

https://dl.doubtnut.com/l/_kVe7RWKFx78s
https://dl.doubtnut.com/l/_3UONZDa4E6Wd
https://dl.doubtnut.com/l/_bOaxYufMxkUA


Watch Video Solution

14. Carbon has four electrons in its valence shell.

Which type of compounds can be formed by

carbon atom and why ? Give any one example of

such compounds.

Watch Video Solution

15. Why does a covalent bond develop a partial

ionic character when the electronegativities of the

combining atoms are di�erent?

https://dl.doubtnut.com/l/_bOaxYufMxkUA
https://dl.doubtnut.com/l/_HS7CzqkkSqTE
https://dl.doubtnut.com/l/_2GavZ0eEQ43H


Watch Video Solution

16. You are given �ve neutral atoms A, B, C, D and E

having the following electronic con�guration : 

  

Write the empirical formulae for the substances

containing: 

A and D

Watch Video Solution

A − 1s22s22p63s2, B − 1s22s22p63s1, C − 1s22s22p1

D − 1s22s2, E − 1s22s22p6

https://dl.doubtnut.com/l/_2GavZ0eEQ43H
https://dl.doubtnut.com/l/_AMPKQfS36Dyz


17. You are given �ve neutral atoms A, B, C, D and E

having the following electronic con�guration : 

  

Write the empirical formulae for the substances

containing: 

B and D

Watch Video Solution

A − 1s22s22p63s2, B − 1s22s22p63s1, C − 1s22s22p1

D − 1s22s2, E − 1s22s22p6

18. You are given �ve neutral atoms A, B, C, D and E

having the following electronic con�guration : 

https://dl.doubtnut.com/l/_2tQBXjcaIl5w
https://dl.doubtnut.com/l/_DXk9PE1oEjBh


  

Write the empirical formulae for the substances

containing: 

only D

Watch Video Solution

A − 1s22s22p63s2, B − 1s22s2sp63s1, C − 1s22s22p1

D − 1s22s2, E − 1s22s22p6

19. You are given �ve neutral atoms A, B, C, D and E

having the following electronic con�guration : 

  

Write the empirical formulae for the substances

A − 1s22s22p63s2, B − 1s22s2sp63s1, C − 1s22s22p1

D − 1s22s2, E − 1s22s22p6

https://dl.doubtnut.com/l/_DXk9PE1oEjBh
https://dl.doubtnut.com/l/_AhQrbAoYysNM


containing: 

only E

Watch Video Solution

20. Why is ionic bond regarded as an extreme case

of a polar covalent bond?

Watch Video Solution

21. De�ne bond energy. On what factors does it

depend?

Watch Video Solution

https://dl.doubtnut.com/l/_AhQrbAoYysNM
https://dl.doubtnut.com/l/_7eOIKkX4Oatu
https://dl.doubtnut.com/l/_mSehBNKCF0Ti


22. Discuss the formation of MgO.

Watch Video Solution

23. Discuss the factors which govern the

formation of an ionic bond.

Watch Video Solution

24. What do you understand by variable

electrovalency? Give atleast two examples.

https://dl.doubtnut.com/l/_mSehBNKCF0Ti
https://dl.doubtnut.com/l/_gMyhU2BnkAZ7
https://dl.doubtnut.com/l/_UoJGZFHbL9YO
https://dl.doubtnut.com/l/_E7qzfJeAsVAI


Watch Video Solution

25. What is inert pair e�ect? How does it account

for the variable electrovalency of the elements

having con�guration of the type .

Watch Video Solution

ns2np1 − 4

26. What is Born-Haber cycle? Explain with an

example.

Watch Video Solution

https://dl.doubtnut.com/l/_E7qzfJeAsVAI
https://dl.doubtnut.com/l/_n93nqyYzoRXQ
https://dl.doubtnut.com/l/_VJJmK4aVtevN
https://dl.doubtnut.com/l/_GrxcrnvhcGsY


27. What are the factors which favour the

formation of a covalent bond? Explain.

Watch Video Solution

28. What do you understand by variable

electrovalency? Give atleast two examples.

Watch Video Solution

29. What are Sidgwick's views regarding the failure

of the octet rule?

https://dl.doubtnut.com/l/_GrxcrnvhcGsY
https://dl.doubtnut.com/l/_EbWm5MOoUqY5
https://dl.doubtnut.com/l/_fOzqwkXnmnZa


Watch Video Solution

30. State and explain Fajan's rules.

Watch Video Solution

31. De�ne dipole moment. How is it related to the

molecular structure?

Watch Video Solution

https://dl.doubtnut.com/l/_fOzqwkXnmnZa
https://dl.doubtnut.com/l/_dOkS1xfINbJa
https://dl.doubtnut.com/l/_NfYcUkGm78lX


32. Write the resonating structures of

.

Watch Video Solution

O3 and CO2

33. What is lattice energy and how is it related to

the stability of an ionic compound?

Watch Video Solution

34. Why do covalent compounds exhibit

stereoisomerism?

https://dl.doubtnut.com/l/_O5vdiPUt3Wd4
https://dl.doubtnut.com/l/_BWWJpb31N5jz
https://dl.doubtnut.com/l/_G85S3XElDFeD


Watch Video Solution

35. On the basis of VSEPR theory explain why

 molecule is linear whereas  is angular.

Watch Video Solution

BeCl2 H2O

36. What type of forces come into action when

two atoms approach each other?

Watch Video Solution

https://dl.doubtnut.com/l/_G85S3XElDFeD
https://dl.doubtnut.com/l/_kNKPb2XfCtF4
https://dl.doubtnut.com/l/_G2wsGhY4WAV1


37. Discuss how the valence bond theory explains

the pyramidal shape of  molecule.

Watch Video Solution

NH3

38. Give two di�erences between a sigma bond

and a pi bond.

Watch Video Solution

∗ ∗

39. Draw the shapes of hybrid

orbitals.

sp3, sp2 and sp

https://dl.doubtnut.com/l/_nYjVmxGgCGqH
https://dl.doubtnut.com/l/_AidXGxjUK9Qv
https://dl.doubtnut.com/l/_6nUtX7tL9xRv


Watch Video Solution

40. Out of σ and π-bonds, which bond is stronger

and why?

Watch Video Solution

41. Why are the molecules like 

not formed?

Watch Video Solution

He2, H3 and H4

https://dl.doubtnut.com/l/_6nUtX7tL9xRv
https://dl.doubtnut.com/l/_OW7e4OOchlad
https://dl.doubtnut.com/l/_xsS9DFwfLA2Z


42. What do you understand by bond length? On

what factors does it depend?

Watch Video Solution

43. Carbon possesses only two unpaired electrons

in its valence shell. How does it show a covalency

equal to four in most of its compounds?

Watch Video Solution

https://dl.doubtnut.com/l/_xTEIQ0M5EXtj
https://dl.doubtnut.com/l/_TceFtb9J35kx


44. What are the conditions necessary for the

formation of covalent molecules ? Give their

properties.

Watch Video Solution

45. Why is a molecule involving  hybridisation

trigonal and planar?

Watch Video Solution

sp2

https://dl.doubtnut.com/l/_F4G2PlKQmoK3
https://dl.doubtnut.com/l/_tdXDuvy5gMQH


46. Explain how the valence bond theory accounts

for a carbon carbon double bond.

Watch Video Solution

47. Explain the formation of  molecule.

Watch Video Solution

C2H2

48. Explain why the compounds of the type

 exhibit cis-trans isomerism.

Watch Video Solution

C2H2X2

https://dl.doubtnut.com/l/_T4aqEoaSBW3N
https://dl.doubtnut.com/l/_tw8xoSCfeAij
https://dl.doubtnut.com/l/_PvsCnkJrcrrW


49. Why does a covalent bond develop a partial

ionic character when the electronegativities of the

combining atoms are di�erent?

Watch Video Solution

50. How do the metals conduct heat and

electricity?

Watch Video Solution

https://dl.doubtnut.com/l/_PvsCnkJrcrrW
https://dl.doubtnut.com/l/_Vb6gFcjcC5hT
https://dl.doubtnut.com/l/_NaCla7KZ3hfG


51. Explain why : 

metals are malleable and ductile,

Watch Video Solution

52. Explain why : 

sodium can be cut with a knife,

Watch Video Solution

53. Why is  a liquid and  a gas ?

Watch Video Solution

H2O H2S

https://dl.doubtnut.com/l/_4MFKiEfnrxft
https://dl.doubtnut.com/l/_hosVcLZUUv40
https://dl.doubtnut.com/l/_EEUM2yLVkF4t


54. Explain why : 

o-nitrophenol possesses low boiling point in spite

of the presence of hydrogen bonding in it.

Watch Video Solution

55. What do you understand by overlap integral

and what does it signify?

Watch Video Solution

https://dl.doubtnut.com/l/_EEUM2yLVkF4t
https://dl.doubtnut.com/l/_eE5AMHx5s2XE
https://dl.doubtnut.com/l/_PcazFR9qa8TA


56. State the salient features of molecular orbital

theory.

Watch Video Solution

57. What are the main points of di�erence

between inductive and electromeric e�ects ?

Watch Video Solution

58. What do you understand by linear

combination of atomic orbitals?

https://dl.doubtnut.com/l/_gZhlpUrm82dz
https://dl.doubtnut.com/l/_5Z5WHMaYmiw1
https://dl.doubtnut.com/l/_P6x1RigRnrhR


Watch Video Solution

59. Explain bonding and antibonding molecular

orbitals.

Watch Video Solution

60. What are the main points of di�erence

between bonding and antibonding molecular

orbitals?

Watch Video Solution

https://dl.doubtnut.com/l/_P6x1RigRnrhR
https://dl.doubtnut.com/l/_HYAOVt7I2mIW
https://dl.doubtnut.com/l/_NRfwk7PAU6Qi
https://dl.doubtnut.com/l/_oEaIwlH6RwUO


61. Give two di�erences between a sigma bond

and a pi bond.

Watch Video Solution

∗ ∗

62. Give the molecular orbital description of

hydrogen molecule and deduce the bond order.

Watch Video Solution

63. Distinguish two aspects of bonding and

antibonding molecular orbitals.

https://dl.doubtnut.com/l/_oEaIwlH6RwUO
https://dl.doubtnut.com/l/_UdmR0NazVVc2
https://dl.doubtnut.com/l/_OCxN3R1a7riY


Watch Video Solution

64. Describe molecular orbital. How is it di�erent

from an atomic orbital?

Watch Video Solution

65. Explain why  molecule does not exist.

Watch Video Solution

He2

https://dl.doubtnut.com/l/_OCxN3R1a7riY
https://dl.doubtnut.com/l/_lGd8VW7xO8du
https://dl.doubtnut.com/l/_rzjvRDjGU2yw


66. What do you understand by bond order and

what does it signify?

Watch Video Solution

67. Why is bond order in + less than that in ?

Watch Video Solution

H2 H2

68. Explain on the basis of molecular orbital

diagram why  should be paramagnetic.

Watch Video Solution

O2

https://dl.doubtnut.com/l/_7VfnnOvmtqJb
https://dl.doubtnut.com/l/_0lj7NAIugSkW
https://dl.doubtnut.com/l/_3ev9HxrmdMKF


69. Using molecular orbital diagram, arrange the

following molecular species in the increasing

order of their stabilities: 

Watch Video Solution

H2, H +
2 and H −

2

70. Which of the following species are

paramagnetic? 

Watch Video Solution

H2, H +
2 and H −

2

https://dl.doubtnut.com/l/_3ev9HxrmdMKF
https://dl.doubtnut.com/l/_jkwre8B3OY4B
https://dl.doubtnut.com/l/_kecdGN8lHfga


71. With the help of molecular orbital approach

show the  cannot exist as a stable species.

Watch Video Solution

Ne2

72. Arrange the following species in the

decreasing order of their bond dissociation

energy. 

Watch Video Solution

O2, O+
2 , O−

2 , O2 −
2

https://dl.doubtnut.com/l/_kecdGN8lHfga
https://dl.doubtnut.com/l/_i6niR0QggB5u
https://dl.doubtnut.com/l/_DrDXkvYo6w2P
https://dl.doubtnut.com/l/_60JnkhuXxbCB


73. What are the main points of di�erence

between valence bond and molecular orbital

theories?

Watch Video Solution

74. Depict molecular orbital diagrams of  and 

 and predict which one of the two species

will be more stable.

Watch Video Solution

N +
2

He+
2

https://dl.doubtnut.com/l/_60JnkhuXxbCB
https://dl.doubtnut.com/l/_sItiRV3DVKUb


Essay Long Answer Type Questions

75. De�ne hybridisation

Watch Video Solution

76. Give reason for the following: Bond order in 

is 3 whereas it is 2.5 in NO.

Watch Video Solution

N2

https://dl.doubtnut.com/l/_JCVNHKad9QDl
https://dl.doubtnut.com/l/_rqDHVkkZaz7F


1. What is an ionic bond and how is it formed?

Illustrate your answer by atleast two examples.

Watch Video Solution

2. De�ne a covalent bond. Explain the formation of

 molecules. How does

the multiplicity of bonds a�ect the bond length

and bond energy?

Watch Video Solution

Cl2, NH3, O2 and PCl3

https://dl.doubtnut.com/l/_Wqi9CRTnHfbf
https://dl.doubtnut.com/l/_FIQX4baFt7NH


3. What is octet rule? Is it followed by all

molecules? What type of exceptions have been

observed to this rule? Illustrate your answer with

examples.

Watch Video Solution

4. What do you understand by partial ionic

character in a covalent bond? Give at least three

examples of the compounds containing partially

ionic covalent bonds.

Watch Video Solution

https://dl.doubtnut.com/l/_QtKn4awLX3b2
https://dl.doubtnut.com/l/_Gi0bUYSWH6M4


5. De�ne dipole moment. How is it related to the

molecular structure?

Watch Video Solution

6. Explain why : 

The dipole moment of  is zero although it

contains electronegative oxygen atoms.

Watch Video Solution

CO2

https://dl.doubtnut.com/l/_Gi0bUYSWH6M4
https://dl.doubtnut.com/l/_BJ1ABtgGYGXl
https://dl.doubtnut.com/l/_vcZFl6eRmp5h


7. Explain why : 

Both  are the molecules of the

type  but their dipole moments are not equal.

Watch Video Solution

BF3 and NH3

AB3

8. Explain why : 

dipole moment of  is much higher than that

of .

Watch Video Solution

H2O

H2S

https://dl.doubtnut.com/l/_ZzjomSUj62pG
https://dl.doubtnut.com/l/_iNMeLRKM2mNl


9. What is the molarity of 1N H2SO4 solution?

Watch Video Solution

10. What do you understand by variable

electrovalency? Give atleast two examples.

Watch Video Solution

11. What do you understand by covalency?The

maximum covalency is equal to the number of?

Watch Video Solution

https://dl.doubtnut.com/l/_WIf2PfNzwUOU
https://dl.doubtnut.com/l/_txNByKfq8DEM
https://dl.doubtnut.com/l/_ndEl3vCcJHeL


12. Compare the important properties of ionic and

covalent compounds.

Watch Video Solution

13. Give some examples which illustrate the failure

of the octet rule. What explanations have been

suggested to explain the failure of the octet rule?

Watch Video Solution

https://dl.doubtnut.com/l/_ndEl3vCcJHeL
https://dl.doubtnut.com/l/_0w8NYBkz8rra
https://dl.doubtnut.com/l/_tiO1IMYE6gfo


14. What do you understand by partial ionic

character in a covalent bond? Give at least three

examples of the compounds containing partially

ionic covalent bonds.

Watch Video Solution

15. When does an ionic bond develop a partial

covalent character?

Watch Video Solution

https://dl.doubtnut.com/l/_hAHoAb83Yq1K
https://dl.doubtnut.com/l/_jNpBJ5XEOn84


16. What do you understand by polarisation? State

and explain Fajan's rules.

Watch Video Solution

17. De�ne resonance and resonance energy. What

are the conditions for resonance?

Watch Video Solution

18. State and explain the main postulates of VSEPR

theory. How is this theory helpful in explaining the

https://dl.doubtnut.com/l/_A17rnueA7tSF
https://dl.doubtnut.com/l/_7BVlH4XSP5FX
https://dl.doubtnut.com/l/_fX4adXJZfYqJ


geometry of the following molecules?

.

Watch Video Solution

BeF2, NH3, H2O, PCl5 and SF6

19. State and explain the main postulates of

valence bond theory. How does this theory explain

the shapes of the following molecules? 

Watch Video Solution

HF , N2, H2S and PH3

https://dl.doubtnut.com/l/_fX4adXJZfYqJ
https://dl.doubtnut.com/l/_vZAHBEgsWY3d


20. What do you understand by overlapping of

orbitals? Discuss the overlapping of p-orbitals.

Watch Video Solution

21. What do you understand by hybridisation?

Explain with examples the various types of

hybridisation involving s and p-orbitals.

Watch Video Solution

https://dl.doubtnut.com/l/_4CXCMZLaeASl
https://dl.doubtnut.com/l/_jEZ09MVU3lwH


22. Write the Lewis structures of the following

molecules : 

Watch Video Solution

O3, SO2, SO3

23. What do you understand by partial ionic

character in a covalent bond? Give at least three

examples of the compounds containing partially

ionic covalent bonds.

Watch Video Solution

https://dl.doubtnut.com/l/_02hU4D9NXiN6
https://dl.doubtnut.com/l/_392kxAFjc1mw
https://dl.doubtnut.com/l/_MUvEhqViHVNs


24. De�ne dipole moment. How is it related to the

molecular structure?

Watch Video Solution

25. Arrange on the basis of bond angle

NO3-, NO2- NO2. and NO2+

Watch Video Solution

26. Discuss the shape of the following molecules

using the VSEPR model : SiCl4, PCl5

https://dl.doubtnut.com/l/_MUvEhqViHVNs
https://dl.doubtnut.com/l/_W1NXAFJMuEWe
https://dl.doubtnut.com/l/_sVgG0COyB4O6


Watch Video Solution

27. What is hydrogen bonding and what are the

conditions which favour its formation?

Watch Video Solution

28. Describe the salient features of valence bond

theory. Explain the formation of H2 molecule on

the basis of this theory.

Watch Video Solution

https://dl.doubtnut.com/l/_sVgG0COyB4O6
https://dl.doubtnut.com/l/_lxbqLozASPBD
https://dl.doubtnut.com/l/_xaGKMJlLf3lm
https://dl.doubtnut.com/l/_cFkIoL9Fg63K


29. State the salient features of molecular orbital

theory.

Watch Video Solution

30. Describe molecular orbital. How is it di�erent

from an atomic orbital?

Watch Video Solution

31. What is LCAO method? How does it lead to the

concept of bonding and antibonding molecular

https://dl.doubtnut.com/l/_cFkIoL9Fg63K
https://dl.doubtnut.com/l/_EPpEsF6H1uHv
https://dl.doubtnut.com/l/_HkHV4VBCyJcz


orbitals? What are the main points of di�erence

between bonding and antibonding molecular

orbitals?

Watch Video Solution

32. What do you understand by an energy level

diagram? Show the molecular orbitals formed by

overlapping of 1s-, 2s- and 2p-atomic orbitals on

an energy level diagram.

Watch Video Solution

https://dl.doubtnut.com/l/_HkHV4VBCyJcz
https://dl.doubtnut.com/l/_SwWYZeWaolVk


33. What is bond order? How is it obtained from a

MO diagram?

Watch Video Solution

34. Draw the molecular orbital diagrams of

 and discuss their relative

stabilities.

Watch Video Solution

H2, H +
2 and H −

2

https://dl.doubtnut.com/l/_oaJaGlnwNPpH
https://dl.doubtnut.com/l/_SkZHg7TbaoPk


35. On the basis of molecular orbital theory,

explain why  does not exist whereas

Hezexists?

Watch Video Solution

He2

36. Draw the molecular orbital diagram of 

molecule and write its molecular orbital

con�guration. Calculate the bond order and

discuss the extra stability and diamagnetic nature

of the molecule.

Watch Video Solution

N2

https://dl.doubtnut.com/l/_t0e70eGzs7q5
https://dl.doubtnut.com/l/_B4ChxC37wtyJ


37. Draw the molecular orbital diagram of 

molecule. How would you explain the

paramagnetic nature of the molecule on the basis

of this diagram?

Watch Video Solution

O2

38. What are the conditions of combination of

atomic orbitals? Which species out of

 are paramagnetic and why?

Watch Video Solution

H2, H +
2 and H −

2

https://dl.doubtnut.com/l/_B4ChxC37wtyJ
https://dl.doubtnut.com/l/_suYV1l51fVGl
https://dl.doubtnut.com/l/_mLJsWod4dHka


39. Write the molecular orbital con�guration of

the following species : 

  

(i) Calculate their bond order. 

(ii) Predict their magnetic behaviour. 

(iii) Which of these does show highest

paramagnetism?

Watch Video Solution

(a)O2    (b)O−
2   (c)O+

2   (d)O2 +
2

40. Mention the main points of similarities and

di�erences between valence bond and molecular

https://dl.doubtnut.com/l/_pfol9aIvL77Y
https://dl.doubtnut.com/l/_jXY8kjlA6YDY


orbital theories.

Watch Video Solution

41. What do you understand by hybridisation?

Discuss the need and rules of hybridisation.

Watch Video Solution

42. Explain : 

The bond angle in methane is .

Watch Video Solution

109∘ 28'

https://dl.doubtnut.com/l/_jXY8kjlA6YDY
https://dl.doubtnut.com/l/_rRwtJ5ogIZPp
https://dl.doubtnut.com/l/_LUjCkc1f9oD7


43. Explain : 

Ethene is a planar molecule.

Watch Video Solution

44. Give reason for the following. 

a) Covalent bonds are directional bonds while

ionic bonds are non-directional. 

b) Wate molecules has bent whereas carbon

dioxide molecule is linear. 

c) Ethyne molecule is linear.

Watch Video Solution

https://dl.doubtnut.com/l/_RZBaxx1MB0JQ
https://dl.doubtnut.com/l/_E0BmIRU1f3BB


Objective Multiple Choice Type Questions

45.  has greater bond energy than  but 

has lower bond dissociation energy than .

Explain.

Watch Video Solution

N2 N +
2 O2

O+
2

1. During the formation of a chemical bond

potential energy of the system

A. increases

https://dl.doubtnut.com/l/_E0BmIRU1f3BB
https://dl.doubtnut.com/l/_6V23SYnRGeas
https://dl.doubtnut.com/l/_XBMncxT0r0QP


B. decreases

C. neither increases nor decreases

D. remains constant.

Answer: B

Watch Video Solution

2. In a crystal cations and anions are held together

by

A. electrons

B. electrostatic forces

https://dl.doubtnut.com/l/_XBMncxT0r0QP
https://dl.doubtnut.com/l/_MhrLD89F35zG


C. nuclear forces

D. covalent bonds.

Answer: B

Watch Video Solution

3. Which of the following contains both covalent

and ionic bonds?

A. 

B. 

C. 

CCl4

CaCl2

NH4Cl

https://dl.doubtnut.com/l/_MhrLD89F35zG
https://dl.doubtnut.com/l/_AsTcmlTd0qvI


D. 

Answer: C

Watch Video Solution

H2O

4. Among the following the one which is

composed of all the three kinds of bond (ionic,

covalent and coordinate bond) is :

A. Water

B. Ammonia

C. Sodium

https://dl.doubtnut.com/l/_AsTcmlTd0qvI
https://dl.doubtnut.com/l/_e5bQg4QriqSE


D. Potassium bromide

Answer: C

Watch Video Solution

5.  form an adduct readily because

they form

A. a coordinate bond

B. a covalent bond

C. an ionic bond

D. a hydrogen bond.

NH3 and BF3

https://dl.doubtnut.com/l/_e5bQg4QriqSE
https://dl.doubtnut.com/l/_bn41rRIIV4QX


Answer: A

Watch Video Solution

6. The total number of electrons that take part in

forming bonds in  is

A. 2

B. 4

C. 6

D. 10

Answer: C

N2

https://dl.doubtnut.com/l/_bn41rRIIV4QX
https://dl.doubtnut.com/l/_SNAGDiJmqCT1


Watch Video Solution

7. KCl readily dissolves in water because

A. it is a salt of K

B. it reacts with water

C. it is an electrovalent compound

D. its ions are easily solvated.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_SNAGDiJmqCT1
https://dl.doubtnut.com/l/_O7ywTxsLMDMx
https://dl.doubtnut.com/l/_o3T538DszI3b


8. Which of the following is least ionic?

A. AgCl

B. KCI

C. 

D. .

Answer: A

Watch Video Solution

BaCl2

CoCl2

9. A bond with maximum covalent character

between nonmetallic elements is formed

https://dl.doubtnut.com/l/_o3T538DszI3b
https://dl.doubtnut.com/l/_A4IDlNuDOVRI


A. between atoms of same size

B. between chemically similar atoms

C. between identical atoms

D. etween atoms of widely di�erent.

Answer: C

Watch Video Solution

10. Element X is strongly electropositive and

element Y is strongly electronegative. Both are

univalent. The compound formed would be

https://dl.doubtnut.com/l/_A4IDlNuDOVRI
https://dl.doubtnut.com/l/_cbYjaoPhnwPI


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

X +Y −

X −Y +

X − Y

X → Y

11. Which of the following formula does not

correctly represent the bonding capacity of the

atom involved?

https://dl.doubtnut.com/l/_cbYjaoPhnwPI
https://dl.doubtnut.com/l/_wiaOe8UsAgOg


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

⎡
⎢⎢
⎣
H −

H

∣

P
∣

H

− H
⎤
⎥ ⎥
⎦

+

12. Which one of the following molecules contain

one lone pair of electrons on the central atom?

https://dl.doubtnut.com/l/_wiaOe8UsAgOg
https://dl.doubtnut.com/l/_bg8bgHS1mJ2x


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

CH4

NH3

CCl4

H2O

13. If the electron pair forming a bond between

two atoms A and B is not in the centre, then the

bond is

https://dl.doubtnut.com/l/_bg8bgHS1mJ2x
https://dl.doubtnut.com/l/_qmvfigchvkBR


A. single bond

B. polar bond

C. non-polar bond

D. -bond.

Answer: B

Watch Video Solution

π

14. Energy required to dissociate 4 g of gaseous

hydrogen into free gaseous atoms is 208 k cal at

. The bond energy of H-H bond will be25∘C

https://dl.doubtnut.com/l/_qmvfigchvkBR
https://dl.doubtnut.com/l/_kAmtFu0XTDlu


A. 104 kcal

B. 10.4 kcal

C. 1040 kcal

D. 1.04 kcal

Answer: A

Watch Video Solution

15. The molecule which does not exhibit net dipole

moment is

A. NH3

https://dl.doubtnut.com/l/_kAmtFu0XTDlu
https://dl.doubtnut.com/l/_hEmW0pSoNZNw


B. 

C. 

D. 

Answer: D

Watch Video Solution

CHCl3

H2O

CCl4

16. Which bond angle would result in the

maximum dipole moment for the triatomic

molecule YXY ?

A. θ = 90∘

https://dl.doubtnut.com/l/_hEmW0pSoNZNw
https://dl.doubtnut.com/l/_cHFUd4QfgFOL


B. 

C. 

D. 

Answer: A

Watch Video Solution

θ = 120∘

θ = 150∘

θ = 180∘

17. The table shown lists the bond dissociation

energies  for single covalent bonds formed

between carbon and atoms of elements A, B, C and

D. Which element has the smallest atom? 

 

(Ediss)

https://dl.doubtnut.com/l/_cHFUd4QfgFOL
https://dl.doubtnut.com/l/_Dxq61rJliz5o


(a)C 

(b)D 

(c)A 

(d)B

A. C

B. D

C. A

D. B

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Dxq61rJliz5o
https://dl.doubtnut.com/l/_Pd4d9yDi0sVu


18. Which one of the following molecules does not

possess a permanent electric dipole moment?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H2S

SO2

CS2

SO3

https://dl.doubtnut.com/l/_Pd4d9yDi0sVu


19. Carbon suboxide  has recently be

shown as a component of the atmosphere of

venus. Which of the following formulations

represent the correct ground state Lewis

structure for carbon suboxide?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(C3O2)

https://dl.doubtnut.com/l/_fnRwjrRPkAVK


Watch Video Solution

20. Which of the following is planar?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

SiCl4

NF3

SF4

XeF4

https://dl.doubtnut.com/l/_fnRwjrRPkAVK
https://dl.doubtnut.com/l/_FjbADGYrtGjn


21. The canonical or resonating structures of a

molecule required to describe the structure of a

molecule follow which of the following rules ?

A. identical arrangement of atoms

B. nearly the same energy content

C. same number of unpaired electrons

D. di�erent number of unpaired electrons.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_AZYbyblyMbqb
https://dl.doubtnut.com/l/_zL8Hy5mIrTbk


22. The dipole moment of  is much less as

compared to that of  because

A. 1. the size of N atom is much less than that

of H atom

B. 2. F atom is more electronegative than N

atom, whereas H atom is less

electronegative than N atom

C. 3. unshared electron pair is not present in

D. 4. number of lone pairs in  is much

greater than in .

NF3

NH3

NF3

NF3

NH3

https://dl.doubtnut.com/l/_zL8Hy5mIrTbk


Answer: B

Watch Video Solution

23. Which does not have zero value of dipole

moment?

A. 

B. 

C. 

D. 

Answer: B

[Ni(CN)4]
2 −

CHCl3

CO2

NH3

https://dl.doubtnut.com/l/_zL8Hy5mIrTbk
https://dl.doubtnut.com/l/_ZlGOM2TxWeNy


Watch Video Solution

24. Which of the following conditions does not

apply to resonating structures?

A. The contributing structures should have the

same or nearly same energies.

B. The contributing structures should be

represented such that unlike charges reside

on the atoms which are the farthest.

https://dl.doubtnut.com/l/_ZlGOM2TxWeNy
https://dl.doubtnut.com/l/_q0qcyaLfxJC0


C. The electropositive atom should have

positive charge and the electronegative

atom the negative charge.

D. The contributing structures must have the

same number of unpaired electrons.

Answer: B

Watch Video Solution

25. Resonance occurs due to

A. delocalisation of lone pair of electrons

https://dl.doubtnut.com/l/_q0qcyaLfxJC0
https://dl.doubtnut.com/l/_fUwcEha9PeUD


B. delocalisation of -electrons

C. delocalisation of -electrons

D. oscillation of a proton.

Answer: C

Watch Video Solution

σ

π

26. Which of the following is not the characteristic

of a white phosphorus ( ) molecule?

A. Presence of six P-P single bonds

B. Presence of four P-P single bonds

P4

https://dl.doubtnut.com/l/_fUwcEha9PeUD
https://dl.doubtnut.com/l/_111rUB20vRl0


C. Presence of four lone pairs of electrons

D. Presence of PPP angle of 

Answer: B

Watch Video Solution

60∘

27. The most unlikely representation of resonance

structures of p-nitrophenoxide ion is :

A. 

B. 

C. 

https://dl.doubtnut.com/l/_111rUB20vRl0
https://dl.doubtnut.com/l/_af32KKdMfKZK


D. 

Answer: C

Watch Video Solution

28. The correct order of decreasing bond lengths

of  is

A. 

B. 

C. 

D. 

CO, CO2 and CO2 −
3

CO2 −
3 < CO2 < CO

CO2 < CO2 −
3 < CO

CO < CO2 −
3 < CO2

CO < CO2 < CO2 −
3

https://dl.doubtnut.com/l/_af32KKdMfKZK
https://dl.doubtnut.com/l/_QPbSgCHJsWUT


Answer: D

Watch Video Solution

29. The geometry of  and its dipole moment

are

A. angular and non-zero

B. angular and zero

C. linear and non-zero

D. linear and zero.

Answer: A

H2S

https://dl.doubtnut.com/l/_QPbSgCHJsWUT
https://dl.doubtnut.com/l/_15kffVcoCq3f


Watch Video Solution

30. Which one of the following pairs of molecules

will have permanent dipole moments for both

members?

A. 

B. 

C. 

D. 

Answer: C

W h Vid S l i

SiF4 and NO2

NO2 and CO2

NO2 and O3

SiF4 and CO2

https://dl.doubtnut.com/l/_15kffVcoCq3f
https://dl.doubtnut.com/l/_yvD3fb0vSHoD


Watch Video Solution

31. Which one of the following group represents a

collection of isoelectronic species?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Na+ , Ca2 + , Mg2 +

N 3 − , F − , Na+

Be, Al3 + , Cl−

Ca2 + , Cs+ , Br

https://dl.doubtnut.com/l/_yvD3fb0vSHoD
https://dl.doubtnut.com/l/_Gu6pS4hvugYC


32. Which one of the following sets of ions

represents the collection of isoelectronic species? 

(Atomic numbers : F = 9, CI = 17, Na = 11, Mg = 12,Al =

13, K = 19, Ca = 20, Sc =21)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K + , Ca2 + , Sc3 + , Cl−

Na+ , Ca2 + , Sc3 + , F −

K + , Cl− , Mg2 + , Sc3 +

Na+ , Mg2 + , Al3 + , Cl−

https://dl.doubtnut.com/l/_EAAdzPfZxcI5


33. Lattice energy of an ionic compound depends

on

A. charge on the ion and size of the ion

B. packing of ions only

C. size of the ion only

D. charge on the ion only.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_saIf6BSU71xU


34. The molecular shapes of 

are

A. di�erent with 1, 0 and 2 lone pairs of

electrons on the central atom, respectively

B. di�erent with 0, 1 and 2 lone pairs of

electrons on the central atom, respectively

C. the same with 1, 1 and 1 lone pair of

electrons on the central atom, respectively

D. the same with 2,0 and 1 lone pairs of

electrons on the central atom, respectively.

SF4, CF4 and XeF4

https://dl.doubtnut.com/l/_kcgX7yl7j7LU


Answer: A

Watch Video Solution

35. Of the following sets which one does not

contain isoelectronic species?

A. 

B. 

C. 

D. 

Answer: B

BO3 −
3 , cO2 −

3 , NO−
3

SO2 −
3 , CO2 −

3 , NO−
3

CN − , N2, C 2 −
2

PO
3 −
4 , SO2 −

4 , CIO−
4

https://dl.doubtnut.com/l/_kcgX7yl7j7LU
https://dl.doubtnut.com/l/_duC2tmYN4o5D


Watch Video Solution

36. Which molecule/ ion out of the following does

not contain unpaired electrons ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

O2 −
2

B2

N +
2

O2

https://dl.doubtnut.com/l/_duC2tmYN4o5D
https://dl.doubtnut.com/l/_YBogtfNYhuK5


37. Which one of the following sets of ions

represents a collection of isoelectronic species?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K + , Cl− , Ca2 + , Sc3 +

Ba2 + , Sr2 + , K + , S2 −

N 3 − , O2 − , F − , S2 −

Li+ , Na+ , Mg2 + , Ca2 +

https://dl.doubtnut.com/l/_YBogtfNYhuK5
https://dl.doubtnut.com/l/_sNoW33a5TOlG


38. In which of the following molecule/ion all the

bonds are not equal?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

SF4

SiF4

XeF4

BF4

https://dl.doubtnut.com/l/_ujPI1SnM7bL7


39. In which of the following ionisation processes,

the bond order has increased and the magnetic

behaviour has changed?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C2 → C +
2

NO → NO+

O2 → O+
2

N2 → N +
2

https://dl.doubtnut.com/l/_GhO4s23XstZY
https://dl.doubtnut.com/l/_QibZIRa7GKU9


40. Which of the following species exhibits the

diamagnetic behaviour?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

O2 −
2

O+
2

O2

NO.

41. The calculated bond order of  isO−
2

https://dl.doubtnut.com/l/_QibZIRa7GKU9
https://dl.doubtnut.com/l/_tHiiy6EaaUXX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.5

2.0

1.5

1.0

42. Which of the following is paramagnetic?

A. 

B. 

O−
2

CN −

https://dl.doubtnut.com/l/_tHiiy6EaaUXX
https://dl.doubtnut.com/l/_1efkJ4gqoVkh


C. 

D. 

Answer: A

Watch Video Solution

CO

NO+

43. Which one of the following compounds has sp-

hybridisation?

A. 

B. 

C. 

CO2

SO2

N2O

https://dl.doubtnut.com/l/_1efkJ4gqoVkh
https://dl.doubtnut.com/l/_jNzj8QFWeSSz


D. 

Answer: B

Watch Video Solution

CO

44. The calculated bond order in  ion is

A. 0

B. 

C. 

D. 

H +
2

1

2

−
1

2

1

https://dl.doubtnut.com/l/_jNzj8QFWeSSz
https://dl.doubtnut.com/l/_lzd262AINCte


Answer: B

Watch Video Solution

45. The bond order in the species

follows the order

A. 

B. 

C. 

D. 

Answer: B

O2, O+
2 and O−

2

O2 > O+
2 > O−

2

O+
2 > O2 > O−

2

O−
2 > O2 > O+

2

O+
2 > O−

2 > O2

https://dl.doubtnut.com/l/_lzd262AINCte
https://dl.doubtnut.com/l/_ZtvTr26ZH1M1


Watch Video Solution

46. Which of the following molecular orbitals has

the lowest energy?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

σ2pz

π ∗
2py

σ ∗
2pz

σ ∗
2s

https://dl.doubtnut.com/l/_ZtvTr26ZH1M1
https://dl.doubtnut.com/l/_Ed5tyZTGoHUH


47. Among the following compounds the one that

is polar and has the central atom with -

hybridisation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sp2

H2CO3

SiF4

BF3

HCIO2

https://dl.doubtnut.com/l/_Ed5tyZTGoHUH
https://dl.doubtnut.com/l/_2JFMNl7AgAqe


48. Oxygen molecule shows the property of :

A. diamagnetism

B. ferromagnetism

C. paramagnetism

D. none of these

Answer: C

Watch Video Solution

49. Which has the bond order ?
1

2

https://dl.doubtnut.com/l/_9fd37rMoc3z5
https://dl.doubtnut.com/l/_WGBihZxB6jZM


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

O2

N2

F2

H +
2

50. Which of the following is not a linear

molecule?

A. CO2

https://dl.doubtnut.com/l/_WGBihZxB6jZM
https://dl.doubtnut.com/l/_bWjf8essUxcr


B. 

C. 

D. 

Answer: D

Watch Video Solution

C2H2

HCN

H2O

51. Ammonia molecule is formed by the following

hybrid orbitals:

A. 

B. 

dsp2

sp3

https://dl.doubtnut.com/l/_bWjf8essUxcr
https://dl.doubtnut.com/l/_dMCsC6spob54


C. 

D. 

Answer: B

Watch Video Solution

sp3d

d2sp

52. Which of the following species exhibits the

diamagnetic behaviour?

A. 

B. 

C. 

O+
2

O2

O−
2

https://dl.doubtnut.com/l/_dMCsC6spob54
https://dl.doubtnut.com/l/_6XWOOzUKtrGM


D. 

Answer: D

Watch Video Solution

O2 −
2

53. If a molecule  has zero dipole moment ,

the sigma bonding orbitals used by M are

A. pure p

B. sp hybrids

C.  hybrids

D. hybrids

MX3

sp2

sp3

https://dl.doubtnut.com/l/_6XWOOzUKtrGM
https://dl.doubtnut.com/l/_XcZMwAXkTcRi


Answer: C

Watch Video Solution

54. Molecule in which the distance between two

adjacent carbon atom is largest is

A. benzene

B. ethyne

C. ethene

D. ethane

Answer: D

https://dl.doubtnut.com/l/_XcZMwAXkTcRi
https://dl.doubtnut.com/l/_dYNREjXLk1oK


Watch Video Solution

55. The bond order in  molecule is :

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

F2

https://dl.doubtnut.com/l/_dYNREjXLk1oK
https://dl.doubtnut.com/l/_EKqCIUSkmFp0
https://dl.doubtnut.com/l/_JsKzymbNeoI5


56. In which of the following pairs of

molecules/ions, the central atoms have 

hybridisation?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sp2

NO−
2 and NH3

BF3 and NO−
2

NH −
2 and H2O

BF3 and NH −
2

https://dl.doubtnut.com/l/_JsKzymbNeoI5


57. Which one of the following species does not

exist under normal conditions?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Be+
2

Be2

B2

Li2

https://dl.doubtnut.com/l/_0uKrsSsae0Gt


58. Which of the following species contains three

bond pairs and one lone pair around the central

atom?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2O

BF3

NH −
2

PCl3

https://dl.doubtnut.com/l/_pUd8urU6ZTIK
https://dl.doubtnut.com/l/_SHrHnWkjwpwl


59. Which of the following molecules has the

maximum dipole moment?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CO2

CH4

NH3

NF3

https://dl.doubtnut.com/l/_SHrHnWkjwpwl


60. Which of the following organic compounds

has same hybridisation as its combustion product

A. Ethane

B. Ethyne

C. Ethene

D. Ethanol

Answer: B

Watch Video Solution

−(CO2) ?

https://dl.doubtnut.com/l/_wwH4E3VGMpQE
https://dl.doubtnut.com/l/_BNrHy4xctdJx


61. The correct statement for the molecule,  is

A. it is a covalent molecule

B. it contains  and 

C. it contains  and ions

D. it contains  and lattice  molecule

Answer: B

Watch Video Solution

Csl3

Cs+ I −
3

Cs3 + I −

Cs+ , I − l2

62. For which of the following molecule signi�cant

?  μ ≠ 0

https://dl.doubtnut.com/l/_BNrHy4xctdJx
https://dl.doubtnut.com/l/_hE5F9x24TMRc


Watch Video Solution

63. Which one of the following molecules is

expected to exhibit diamagnetic behaviour?

A. 

B. 

C. 

D. 

Answer: A::B

C2

N2

O2

S2

https://dl.doubtnut.com/l/_hE5F9x24TMRc
https://dl.doubtnut.com/l/_4Xl8Kdh1heiM


Watch Video Solution

64. In which of the following pairs of

molecules/ions, both the species are not likely to

exist?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H +
2 , He2 −

2

H −
2 , He2 −

2

H 2 +
2 , He2

H −
2 , He2 +

2

https://dl.doubtnut.com/l/_4Xl8Kdh1heiM
https://dl.doubtnut.com/l/_54ict3ptYyUM


Watch Video Solution

65. Among the following, the maximum covalent

character is shown by the compound

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

FeCl2

SnCl2

AlCl3

MgCl2

https://dl.doubtnut.com/l/_54ict3ptYyUM
https://dl.doubtnut.com/l/_wdi3NJ0ybiCH
https://dl.doubtnut.com/l/_ZvRhE1rL9V8t


66. The types of hybrid orbitals of nitrogen in

,  and  respectively are excepted

to be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

NO+
2 NO−

3 NH
+

4

sp, sp2, sp3

sp2, sp, sp3

sp, sp3, sp2

sp2, sp3, sp

https://dl.doubtnut.com/l/_ZvRhE1rL9V8t
https://dl.doubtnut.com/l/_Z9BFSJvNLuC9


67. The number of types of bonds between two

carbon atoms in calcium carbide is

A. one sigma, two pi

B. one sigma, one pi

C. two sigma, one pi

D. two sigma, two pi

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Z9BFSJvNLuC9


68. Which of the following pairs of ions are

isoelectronic and isostructural?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

BeCl2, XeF2

Tel2, XeF2

IBr−
2 , XeF2

IF3, XeF2

https://dl.doubtnut.com/l/_PxyIncHC3Uew


69. Which one of the following pairs of species

have the same bond order?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CO, NO

O2, NO+

CN − , CO

N2, O−
2

https://dl.doubtnut.com/l/_z5WY3o9dqoR7


70. Magnesium reacts with an element (x) to form

an ionic compound. If the ground state electronic

con�guration of (X) is , the simplest

formula for this compound is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1s22s22p3

Mg2X3

MgX2

Mg2X

Mg3X2

https://dl.doubtnut.com/l/_QmMrWLH84jdw


71. Consider the following species : 

  

Which one of these will have the highest bond

order?

A. NO

B. 

C. 

D. 

Answer: B

Watch Video Solution

CN + , CN − , NO and CN

CN −

CN +

CN

https://dl.doubtnut.com/l/_d7Sq6abjpxKN


72. Iron carbonyl,  is

A. tetranuclear

B. mononuclear

C. trinuclear

D. dinuclear

Answer: B

Watch Video Solution

Fe(CO)5

73. Which one is a wrong statement?

https://dl.doubtnut.com/l/_5NpMbnGHBC6M
https://dl.doubtnut.com/l/_iqWt3IvLNeZR


A. The electronic con�guration of N atom is 

B. An orbital is designated by three quantum

numbers while an electron in an atom is

designated by four quantum numbers

C. Total orbital angular momentum of electron

in 's' orbital is equal to zero

D. The value of m for  is zero

Answer: A

Watch Video Solution

dz2

https://dl.doubtnut.com/l/_iqWt3IvLNeZR


74. According to molecular orbital theory, which of

the following will not exist ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

He2 +
2

He+
2

H −
2

H 2 −
2

https://dl.doubtnut.com/l/_G95Rm9UlQ62C


75. Which of the following compounds contain(s)

no covalent bond(s)? 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

KCl, , PH3, O2, B2H6, H2SO4

KCl, B2H6, PH3

KCl, H2SO4

KCl

KCl, B2H6

https://dl.doubtnut.com/l/_a9oKSFEHeR5w
https://dl.doubtnut.com/l/_KyXecmLyAFDn


76. Total number of lone pair of electrons in 

ion is

A. 3

B. 6

C. 9

D. 12

Answer: C

Watch Video Solution

I −
3

https://dl.doubtnut.com/l/_KyXecmLyAFDn


77. Which of the following diatomic molecular

species has only  at bonds according to

molecular orbital theory?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

C2

Be2

O2

N2

https://dl.doubtnut.com/l/_RJae7jc1sHtC
https://dl.doubtnut.com/l/_FJBL9fyUDwVy


78. Among the following species, the diamagnetic

molecule is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

NO

O2

CO

B2

https://dl.doubtnut.com/l/_FJBL9fyUDwVy


79. HF has highest boiling point among hydrogen

halides, because it has:

A. lowest ionic character

B. lowest dissociation enthalpy

C. strongest van der Waals' interactions

D. strongest hydrogen bonding.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9SvPlRAUdbzU


80. Among the following, the molecule expected

to be stabilized by anion formation is : 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C2, O2, NO, F2

NO

O2

C2

F2

https://dl.doubtnut.com/l/_Rm89u4HBeFm9
https://dl.doubtnut.com/l/_7CaNK7TdXsOK


81. Among the following molecules/ions

  

Which of one diamagnetic and has the shortest

bond length?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C 2 −
2 , N 2 −

2 , O2 −
2 , O2

N 2 −
2

O2

C 2 −
2

O2 −
2

https://dl.doubtnut.com/l/_7CaNK7TdXsOK


True Or False Type Questions

1. The formation of a chemical involves an increase

in the potential energy of the system.

Watch Video Solution

2. Helium possesses an octet.

Watch Video Solution

https://dl.doubtnut.com/l/_JPluWCwJ0Es8
https://dl.doubtnut.com/l/_dpp5Ju5c7uO9


3. Only the unpaired electrons present in the

outermost shell of an atom are called valence

electrons.

Watch Video Solution

4. An ionic bond is formed when the

electronegativity di�erence in the combining

atoms is more than 2.

Watch Video Solution

https://dl.doubtnut.com/l/_yQGv8D6CnkfI
https://dl.doubtnut.com/l/_GSOEcDOYSjbw


5. A higher value of ionisation energy of the

electropositive atom favours the formation of an

ionic bond.

Watch Video Solution

6. An ionic compound conducts electricity even in

the solid state due to the presence of ions.

Watch Video Solution

https://dl.doubtnut.com/l/_WEJI2GTuGHLv
https://dl.doubtnut.com/l/_WSBrVnG87FfE


7. In  molecule, each Cl atom contains only one

lone pair of electrons.

Watch Video Solution

Cl2

8.  molecule is paramagnetic in nature.

Watch Video Solution

O2

9. Covalent compounds possess very high melting

and boiling points.

Watch Video Solution

https://dl.doubtnut.com/l/_2fYk7kFkQDr3
https://dl.doubtnut.com/l/_pZP06cTAKvyh
https://dl.doubtnut.com/l/_qx9616vttgcV


10. lonic reactions are much faster than the

molecular reactions.

Watch Video Solution

11. The bond length in H2 molecule is 0.174 Å.

Watch Video Solution

12. The bond length of C-C bond is greater than

that of C=C bond.

https://dl.doubtnut.com/l/_qx9616vttgcV
https://dl.doubtnut.com/l/_OGmgDnUlXNCQ
https://dl.doubtnut.com/l/_HORSe3mhvTQR
https://dl.doubtnut.com/l/_OxabcWd6mprT


Watch Video Solution

13. Atoms A and B with Lewis structures  and 

 can form a singlet linkage.

Watch Video Solution

:
⋅ ⋅
A
⋅ ⋅

:

:
⋅ ⋅
B
⋅ ⋅

:

14. Dipole moment is a scalar quantity and is given

by .

Watch Video Solution

m = q × r

https://dl.doubtnut.com/l/_OxabcWd6mprT
https://dl.doubtnut.com/l/_xgLh8yWSFB9W
https://dl.doubtnut.com/l/_OMLWgWqdFniH


15. All molecules with polar bonds have dipole

moment.

Watch Video Solution

16. The repulsive interaction between two lone

pairs is less than that between two bond pairs.

Watch Video Solution

17. - molecular orbital always contains a nodal

plane which divides the orbital into two halves.

π

https://dl.doubtnut.com/l/_ZT8J5ODmSDSh
https://dl.doubtnut.com/l/_wCrBNAaMCefy
https://dl.doubtnut.com/l/_48tNwJsj5obY


Watch Video Solution

18. The orbitals of an atom having large di�erence

in energy cannot take part in hybridisation.

Watch Video Solution

19. Noble gases are soluble in water due to dipole

induced dipole interaction.

Watch Video Solution

https://dl.doubtnut.com/l/_48tNwJsj5obY
https://dl.doubtnut.com/l/_zqHl3sq98xK4
https://dl.doubtnut.com/l/_ge1i35hkNoga


20. The mobile electrons in a metal occupy

speci�ed positions in the lattice and are not

delocalised.

Watch Video Solution

21. A bonding molecular orbital is formed when

the electron waves of the combining atoms are in

phase.

Watch Video Solution

https://dl.doubtnut.com/l/_QsE1GWRErNUs
https://dl.doubtnut.com/l/_xlkGLI4QrbCl


22. In a bonding molecular orbital, the electron

density is almost zero between the nuclei of the

combining atoms.

Watch Video Solution

23. The maximum number of electrons that can be

accommodated in a molecular orbital is two.

Watch Video Solution

https://dl.doubtnut.com/l/_tDP5WWql9n2M
https://dl.doubtnut.com/l/_JtocgJ85L9FK


Fill In The Blanks Type Questions

24.  ion contains one electron in bonding and

one in antibonding molecular orbitals.

Watch Video Solution

H +
2

25. For  molecule, .

Watch Video Solution

N2 Nb = 8 and Na = 2

https://dl.doubtnut.com/l/_AaYhAYReLbsE
https://dl.doubtnut.com/l/_TRuXoz67iLP3


1. Atoms combine together to acquire stable

electronic con�gurations similar to those of……….

Watch Video Solution

2. The number of dots in a Lewis symbol signi�es

the number of ......... in the ......... shell of the atom.

Watch Video Solution

3. The valency of a phosphide ion is ………

Watch Video Solution

https://dl.doubtnut.com/l/_VOhG9a636ygh
https://dl.doubtnut.com/l/_0Nx3jhoCRObU
https://dl.doubtnut.com/l/_x1kEjjkJrypB


4. When gaseous ions condense together to form

a crystal, the energy is ............. This energy is called

............ energy.

Watch Video Solution

5. Covalent compounds may exhibit .........

isomerism because covalent bonds are ......... and

.......

Watch Video Solution

https://dl.doubtnut.com/l/_x1kEjjkJrypB
https://dl.doubtnut.com/l/_I66oW3tGmmCv
https://dl.doubtnut.com/l/_HeEVyrFGB57n
https://dl.doubtnut.com/l/_foj7fi9bHZvb


6. An ethylene molecule contains ........... covalent

bonds.

Watch Video Solution

7. dipole moment is a ............ quantity.

Watch Video Solution

8.  molecule is regarded as a ... .... molecule

although it contains ............ polar bonds.

Watch Video Solution

CO2

https://dl.doubtnut.com/l/_foj7fi9bHZvb
https://dl.doubtnut.com/l/_ac6st5BSgAst
https://dl.doubtnut.com/l/_JCX4VYADjDJc


9. Why ionic bond is considered as an extreme

case of polar covalent bond?

Watch Video Solution

10. Polarisation is favoured when cation is ............

and anion is

Watch Video Solution

https://dl.doubtnut.com/l/_JCX4VYADjDJc
https://dl.doubtnut.com/l/_ZVBnuOngPs8c
https://dl.doubtnut.com/l/_5VMBKCcZOTWS


11. Hydrogen bond energy is around ............ kJ

Watch Video Solution

mol− 1

12. Paramagnetism is shown by the molecules

which have

Watch Video Solution

13. Fill in the blanks by chossing the appropriate

word/words from those given in the brackets:

https://dl.doubtnut.com/l/_b6FlhHgueJgc
https://dl.doubtnut.com/l/_eBWy1fkvpKvW
https://dl.doubtnut.com/l/_z30Ge0B9GP6F


(increases, ionic radius, , same, sigma, ionic,

14, 2, decreases, 16, , pi, covalent, ionic)  

When  goes to , the N-N bond distance

_____ and when  goes to  the O-O bond

distance _______

Watch Video Solution

CH2

CH3

N2 N +
2

O2 O+
2

14. Molecular orbitals can best be approximated

by the .....combination of ............ orbitals.

Watch Video Solution

https://dl.doubtnut.com/l/_z30Ge0B9GP6F
https://dl.doubtnut.com/l/_8SqFWPpaRPOT


15. According to Bohr's theory, the angular

momentum of an electron in  orbit is

Watch Video Solution

5th

16. The bond multiplicity leads to ............ in bond

distance.

Watch Video Solution

17. A -molecular orbital is formed by the ............

overlapping of atomic orbitals.

π

https://dl.doubtnut.com/l/_3cmuKX1Qex13
https://dl.doubtnut.com/l/_595MBGQ1XwWc
https://dl.doubtnut.com/l/_WTtbJnyRAlNK


Watch Video Solution

18. A molecule is unstable when the bond order is

.. ..........or .............

Watch Video Solution

19. Among  the least stable

ion is ...........

Watch Video Solution

N +
2 , N −

2 and N 2 −
2

https://dl.doubtnut.com/l/_WTtbJnyRAlNK
https://dl.doubtnut.com/l/_QDEW3x1MkqUu
https://dl.doubtnut.com/l/_shfA46jkAE7G


20. The bond order of  ion is ............ and the

ion is .......... magnetic in nature.

Watch Video Solution

O2 −
2

21. Assertion :-The formation of a chemical bond

involves a decrease in the potential energy of the

system. 

Reason :- According to Lewis, the formation of a

chemical bond involves the gain, loss or sharing of

electrons.

https://dl.doubtnut.com/l/_jMgDGd1idNfj
https://dl.doubtnut.com/l/_Oedh57S17nf6


A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

https://dl.doubtnut.com/l/_Oedh57S17nf6


Answer: B

Watch Video Solution

22. Assertion :- A low value of ionisation energy of

the electropositive atom facilitates the formation

of ionic bond. 

Reason :- When the ionisation energy is less, the

electropositive atom has a greater tendency to

lose electron to form a cation.

A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

https://dl.doubtnut.com/l/_Oedh57S17nf6
https://dl.doubtnut.com/l/_DSfwDu6MeMJ6


the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DSfwDu6MeMJ6


23. Assertion :-  obeys the octet rule.  

Reason :- During the formation of  molecules,

carbon atom achieves an octet.

A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

CH4

CH4

https://dl.doubtnut.com/l/_Nxv2uyHYu8xN


C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

Answer: D

Watch Video Solution

24. Assertion :- The observed bond angle in 

molecule is less than '. 

Reason :-In ammonia molecule, the bond pair-

NH3

109∘ 28

https://dl.doubtnut.com/l/_Nxv2uyHYu8xN
https://dl.doubtnut.com/l/_Lq7TUtXDT6Y9


bond pair repulsion is more than the lone pair-

bond pair repulsion

A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

C. If Assertion is CORRECT but Reason is

INCORRECT.

https://dl.doubtnut.com/l/_Lq7TUtXDT6Y9


D. If Assertion is INCORRECT but Reason is

CORRECT.

Answer: C

Watch Video Solution

25. Assertion :-The o-bond is stronger as

compared to a -bond.  

Reason :-The axial overlapping of atomic orbitals

is much more as compared to their sidewise

overlapping.

π

https://dl.doubtnut.com/l/_Lq7TUtXDT6Y9
https://dl.doubtnut.com/l/_dHlP2Kbqnqh2


A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

https://dl.doubtnut.com/l/_dHlP2Kbqnqh2


Answer: A

Watch Video Solution

26. Assertion :-The acetylene molecule is linear in

shape. 

Reason :- The hybrid state of both the carbon

atoms in acetylene is .

A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

sp2

https://dl.doubtnut.com/l/_dHlP2Kbqnqh2
https://dl.doubtnut.com/l/_zlRKiErWZmsD


B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zlRKiErWZmsD


27. Assertion :- The net dipole moment of  is

zero. 

Reason :- The net dipole moment of a molecule

depends upon its geometry.

A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

BF3

https://dl.doubtnut.com/l/_NgILotGhCHKY


C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

Answer: B

Watch Video Solution

28. Assertion :-Structures

  

can not be regarded as the canonical forms of

:
⋅ ⋅

N − =
+

N =
⋅ ⋅
O : and :

⋅ ⋅

N − =
⋅ ⋅
O =

+

N :

https://dl.doubtnut.com/l/_NgILotGhCHKY
https://dl.doubtnut.com/l/_7dk54feeoBev


 resonance hybrid. 

Reason :-The two structures involve a change in

the relative positions of atoms. 

(a)If both Assertion and Reason are CORRECT and

Reason is the CORRECT explanation of the

Assertion 

(b)If both Assertion and Reason are CORRECT but

Reason is not the CORRECT explanation of the

Assertion. 

(c)If Assertion is CORRECT but Reason is

INCORRECT. 

(d)If Assertion is INCORRECT but Reason is

CORRECT.

N2O

https://dl.doubtnut.com/l/_7dk54feeoBev


A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

https://dl.doubtnut.com/l/_7dk54feeoBev


Answer: A

Watch Video Solution

29. Assertion :-Among 

species,  is most stable.  

Reason :- The bond order of  is 2.  

a. If both Assertion and Reason are CORRECT and

Reason is the CORRECT explanation of the

Assertion 

b. If both Assertion and Reason are CORRECT but

Reason is not the CORRECT explanation of the

Assertion. 

O+
2 , O2, O−

2 and O2 −
2

O2

O2

https://dl.doubtnut.com/l/_7dk54feeoBev
https://dl.doubtnut.com/l/_0kZ73JKq2Uxp


c. If Assertion is CORRECT but Reason is

INCORRECT. 

d. If Assertion is INCORRECT but Reason is

CORRECT.

A. If both Assertion and Reason are CORRECT

and Reason is the CORRECT explanation of

the Assertion

B. If both Assertion and Reason are CORRECT

but Reason is not the CORRECT explanation

of the Assertion.

https://dl.doubtnut.com/l/_0kZ73JKq2Uxp


Ncert Text Book Exercises With Hints And Solutions

C. If Assertion is CORRECT but Reason is

INCORRECT.

D. If Assertion is INCORRECT but Reason is

CORRECT.

Answer: D

Watch Video Solution

1. Explain the formation of a chemical bond.

https://dl.doubtnut.com/l/_0kZ73JKq2Uxp
https://dl.doubtnut.com/l/_LWsP0XFcnSGf


Watch Video Solution

2. Write Lewis dot symbols for atoms of the

following elements: 

Mg, Na, B, O, N, Br.

Watch Video Solution

3. Write Lewis symbols for the following atoms

and ions : S and . H and .

Watch Video Solution

S2 − , Al and Al3 + H −

https://dl.doubtnut.com/l/_LWsP0XFcnSGf
https://dl.doubtnut.com/l/_eIJqczuervUJ
https://dl.doubtnut.com/l/_2EOsZ60bG8FU
https://dl.doubtnut.com/l/_5pi99rBL0mGR


4. Draw the Lewis structures for the following

molecules and ions : 

Watch Video Solution

H2S, SiCl4, BeF2, CO2 −
3 , HCOOH

5. De�ne octet rule . Write its signi�cance and

limitations .

Watch Video Solution

https://dl.doubtnut.com/l/_5pi99rBL0mGR
https://dl.doubtnut.com/l/_lORXwsTJxPsL


6. Write the favourable factors for the formation

of ionic bond .

Watch Video Solution

7. Discuss the shape of the following molecules

using the VSEPR model 

Watch Video Solution

:BeCl2, BCl3

8. Although geometries of  and 

molecules are distorted tetrahedral, bond angle in

NH3 H2O

https://dl.doubtnut.com/l/_jwtwwRX0qMbm
https://dl.doubtnut.com/l/_1GZlberL3POB
https://dl.doubtnut.com/l/_U5CNS2y3sBte


water is less than that of ammonia. Discuss.

Watch Video Solution

9. How do you express the bond length in terms of

bond order?

Watch Video Solution

10. De�ne the bond length.

Watch Video Solution

https://dl.doubtnut.com/l/_U5CNS2y3sBte
https://dl.doubtnut.com/l/_xW9onKkv2tdn
https://dl.doubtnut.com/l/_dvjoVWqzEbZl
https://dl.doubtnut.com/l/_GimpACVPu8Jd


11. Explain the structure of  ion in terms of

resonance

Watch Video Solution

CO2 −
3

12.  can be represented by structures 1 and

2 shown below. Can these two structures be taken

as the canonical forms of the resonance hybrid

representing  If not, give reasons for the

same. 

Watch Video Solution

H3PO3

H3PO3 ?

https://dl.doubtnut.com/l/_GimpACVPu8Jd
https://dl.doubtnut.com/l/_1l6Oo6nLR0zu
https://dl.doubtnut.com/l/_PV4DnoZ6a4t4


13. Write the resonance structures for

Watch Video Solution

SO3 and NO−
3

14. Use Lewis symbols to show electron transfer

between the following atoms to form cations and

anions : 

K and S

Watch Video Solution

https://dl.doubtnut.com/l/_PV4DnoZ6a4t4
https://dl.doubtnut.com/l/_akWtW2iA9Jf5


15. Use Lewis symbols to show electron transfer

between the following atoms to form cations and

anions : 

Ca and O

Watch Video Solution

16. Use Lewis symbols to show electron transfer

between the following atoms to form cations and

anions : 

Al and N

Watch Video Solution

https://dl.doubtnut.com/l/_zbFy0ItOFriE
https://dl.doubtnut.com/l/_nIeayiVzT3Ko


17. Although both  are triatomic

molecules, the shape of  molecule is bent

while that of  is linear. Explain this on the

basis of dipole moment.

Watch Video Solution

CO2 and H2O

H2O

CO2

18. a) Discuss the signi�cance/applications of

dipole moment. 

b) Represent diagrammatically the bond moments

and the resultant dipole moment in 

and 

CO2, NF3

CHCl3

https://dl.doubtnut.com/l/_nIeayiVzT3Ko
https://dl.doubtnut.com/l/_nsrKS1Xz8UQv
https://dl.doubtnut.com/l/_zdYgAnhN2dHn


Watch Video Solution

19. De�ne electronegativity. How does it di�er

from electron gain enthalpy?

Watch Video Solution

20. Explain with the help of suitable example polar

covalent bond.

Watch Video Solution

https://dl.doubtnut.com/l/_zdYgAnhN2dHn
https://dl.doubtnut.com/l/_q5qFwt33ZR27
https://dl.doubtnut.com/l/_qLqlHac4rxfo


21. Arrange the bonds in order of increasing ionic

character in the molecules :

.

Watch Video Solution

LiF , K2O, N2, SO2 and ClF3

22. The skeletal structure of  as

shown below is correct but some of the bonds are

shown incorrectly. Write the correct Lewis

structure for acetic acid. 

W t h Vid S l ti

CH3COOH

H  

H

∣

C
∣

H

−

:O :
∣

C
⋅ ⋅

− O
⋅ ⋅

− H

https://dl.doubtnut.com/l/_8UoKPiIbFUr3
https://dl.doubtnut.com/l/_Y5rhmbZKnW2d


Watch Video Solution

23. Apart from tetrahedral geometry, another

possible geometry for  is square planar with

the four H atoms at the corners of the square and

the C atom at its centre. Explain why  is not

square planar ?

Watch Video Solution

CH4

CH4

24. Explain why  molecule has a zero dipole

moment although the Be–H bonds are polar.

Watch Video Solution

BeH2

https://dl.doubtnut.com/l/_Y5rhmbZKnW2d
https://dl.doubtnut.com/l/_B1lyeJRQK7Cc
https://dl.doubtnut.com/l/_BrIIcFW3h667


25. Which out of  and  has higher dipole

moment and why?

Watch Video Solution

NH3 NF3

26. What is meant by hybridisation of atomic

orbitals? Describe the shapes of 

hybrid orbitals.

Watch Video Solution

sp, sp2, sp3

https://dl.doubtnut.com/l/_BrIIcFW3h667
https://dl.doubtnut.com/l/_QBYGdoZuzeZm
https://dl.doubtnut.com/l/_pWEnwt7yCM9z


27. Describe the change in hybridisation (if any) of

the Al atom in the following reaction. 

Watch Video Solution

AlCl3 + Cl− → AlCl
−
4

28. Is there any change in the hybridisation of B

and N atoms as a result of the following reaction? 

Watch Video Solution

BF3 + NH3 → F3B. NH3

https://dl.doubtnut.com/l/_znFPpTkYtTL2
https://dl.doubtnut.com/l/_m2oXP2NUqler


29. Draw diagrams showing the formation of a

double bond and a triple bond between C atoms

in  and  molecules?

Watch Video Solution

C2H4 C2H2

30. What is the total number of sigma and pi

bonds in the following molecules? 

Watch Video Solution

C2H2

https://dl.doubtnut.com/l/_OCvnEruQFznF
https://dl.doubtnut.com/l/_xatUvigUaksS


31. What is the total number of sigma and pi

bonds in the following molecules? 

Watch Video Solution

C2H4

32. Considering x-axis as the internuclear axis

which out of the following will not form a sigma

bond and why? (a) 1s and 1s (b) 1s and  (c) 

and  (d) 1s and 2s.

Watch Video Solution

2px 2py

2py

https://dl.doubtnut.com/l/_15zG8oboQaBT
https://dl.doubtnut.com/l/_IQz9mBadq2Rq
https://dl.doubtnut.com/l/_QOKl1bCuAw7x


33. Which hybrid orbitals are used by carbon

atoms in the following molecules? 

, (b) , (c) 

, (d)  (e) 

Watch Video Solution

CH3– CH3 CH3– CH = CH2

CH3 − CH2 − OH CH3 − CHO

CH3COOH

34. Which hybrid orbitals are used by carbon

atoms in the following molecules? 

, (b) , (c) 

, (d)  (e) 

CH3– CH3 CH3– CH = CH2

CH3 − CH2 − OH CH3 − CHO

CH3COOH

https://dl.doubtnut.com/l/_QOKl1bCuAw7x
https://dl.doubtnut.com/l/_fCB147ZbOL77


Watch Video Solution

35. Which hybrid orbitals are used by carbon

atoms in the following molecules? 

, (b) , (c) 

, (d)  (e) 

Watch Video Solution

CH3– CH3 CH3– CH = CH2

CH3 − CH2 − OH CH3 − CHO

CH3COOH

36. Which hybrid orbitals are used by carbon

atoms in the following molecules? 

https://dl.doubtnut.com/l/_fCB147ZbOL77
https://dl.doubtnut.com/l/_Mh5DVMLBWE1l
https://dl.doubtnut.com/l/_BlyJRw74ePHG


, (b) , (c) 

, (d)  (e) 

Watch Video Solution

CH3– CH3 CH3– CH = CH2

CH3 − CH2 − OH CH3 − CHO

CH3COOH

37. Which hybrid orbitals are used by carbon

atoms in the following molecules? 

, (b) , (c) 

, (d)  (e) 

Watch Video Solution

CH3– CH3 CH3– CH = CH2

CH3 − CH2 − OH CH3 − CHO

CH3COOH

https://dl.doubtnut.com/l/_BlyJRw74ePHG
https://dl.doubtnut.com/l/_sbsMsP4JCTaq
https://dl.doubtnut.com/l/_a5O8pte3gkY7


38. What do you understand by bond pairs and

lone pairs of electrons? Illustrate by giving one

exmaple of each type.

Watch Video Solution

39. Give two di�erences between a sigma bond

and a pi bond.

Watch Video Solution

∗ ∗

https://dl.doubtnut.com/l/_a5O8pte3gkY7
https://dl.doubtnut.com/l/_bPG35RWf5bOn


40. Discuss the formation of H2 molecule on the

basis of Valence-bond theory.

Watch Video Solution

41. Write the important conditions required for

the linear combination of atomic orbitals to form

molecular orbitals.

Watch Video Solution

https://dl.doubtnut.com/l/_dyoOI3oF2ogT
https://dl.doubtnut.com/l/_zqYXS9KNC1Tp


42. Use molecular orbital theory to explain why

the  molecule does not exist.

Watch Video Solution

Be2

43. Compare the relative stability of the following

species and indicate their magnetic properties : 

 ( susperoxide )  (peroxide )

Watch Video Solution

O2, O+
2 , O−

2 , O2 −
2

https://dl.doubtnut.com/l/_zLZZ9qzrnDfD
https://dl.doubtnut.com/l/_PqjdA7U2YXLb


44. Write the signi�cance of plus and minus sign

shown in representing the orbitals.

Watch Video Solution

45. Describe the hybridisation in case of .

Why are the axial bonds longer as compared to

equatorial bonds?

Watch Video Solution

PCI5

https://dl.doubtnut.com/l/_JWgL2jjFQWp7
https://dl.doubtnut.com/l/_8taodxqufXTx


46. De�ne hydrogen bond. Is it weaker or stronger

than the van der Waals' forces?

Watch Video Solution

47. What is meant by the term bond order?

Calculate the bond order of 

Watch Video Solution

N2, O2, O+
2 and O−

2

https://dl.doubtnut.com/l/_QcKvea6NGbmL
https://dl.doubtnut.com/l/_o7Dc5uErF1AE

