Get More Learning Materials Here: &

.Chemical Bonding and
Molecular Structure

m Késsel-Lewis Approach to Chemical
Bonding
1. InPO 2 ion, the formal charge on each oxygen atom
and P—O bond order respectively are
(a) -0.75,1.25 (b) -0.75,1.0
(c) -0.75,0.6 (d) -3,1.25 (1998)
2. Among LiCl, BeCly, BClz and CCl4, the covalent
bond character follows the order
(@) BeCl2>BClz>CCls<LiCl
(b) BeCl, < BCIl3< CCls< LiCl
(c) LiCl<BeCl,<BCl3<CCl4
(d) LiCl>BeCl,>BCl3> CCls4 (1990)
3.  Which one of the following formulae does not
correctly represent the bonding capacities of the two
atoms involved?

H +
|
(a) H=P—H (b) Fb 5
H
7 {1 Y7 (e}
© 0N (d) H—ce T
NO—T1

(1990)

m lonic or Electrovalent Bond

4. Among the following, which compound will show
the highest lattice energy?
(@) KF (b) NaF
(c) CsF (d) RbF

m Bond Parameters

5. Which of the following, set of molecules will have
zero dipole moment?
(@ Ammonia,  beryllium
1, 4-dichlorobenzene
(b) Boron trifluoride, hydrogen fluoride, carbon
dioxide, 1, 3-dichlorobenzene

(1993)

difluoride,  water,

10.

11.

(c) Nitrogentrifluoride, beryllium difluoride, water,
1, 3-dichlorobenzene

(d) Boron trifluoride, beryllium difluoride, carbon
dioxide, 1, 4-dichlorobenzene (NEET 2020)

Which of the following is the correct order of dipole

moment ?

(a) NH;3 < BF3 < NF; <H0

(b) BF3 < NF3 < NH3 <H»0

(C) BF; < NH3 < NF3 <H,O

(d) H20 < NF3 < NH3 < BF3 (Odisha NEET 2019)

The species, having bond angles of 120° is
(@) ClIFs (b) NCIs
(c) BCls (d) PH3 (NEET 2017)

Consider the molecules CH4, NHz and H.O. Which

of the given statements isfalse?

(@) The H— O — H bond angle in H20 is smaller
than the H — N — H bond angle in NHa.

(b) The H— C — H bond angle in CHy4 is larger
than the H— N — H bond angle inNHa.

(c) TheH—C — H bond angle in CHa, the
H — N — H bond angle in NHs, and the
H — O — H bond angle in H2O are all greater
than 90°.

(d) The H— O — Hbond angle in H2O is larger
than the H — C — H bond angle inCHa.

(NEET-I12016)

Which of the following molecules has the maximum
dipole moment?

(@ CO; (b) CHa4

(c) NH3 (d) NF3 (2014)
The correct order of increasing bond length of
C-H,C-0O,C-CandC_Cis

(@@ C-H<C_C<C-0<C-C

(b C-C<C_C<C-0O0<C-H

(c) C-O0<C-H<C-C<C_C

(dC-H<C-0<C-C<C_C (2011)

Which of the following structures is the most
preferred and hence of lowest energy for SO3?
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The correct order of increasing bond angles in the
following triatomic species is
(@) NO*<NO <NO (b) NO*<NO <NO
2 2 2 2 2 2
(c) NO <NO*<NO (d) NO <NO <NO*
2 2 2 2 2 2
(2008)

The correct order of C — O bond length among CO,
(3032*, CO,is
2— 2—
(@) CO<CO3<COz(b) CO3<CO2<CO
(c)CO<CO,<CO?%(d)CO<CO*<CO
3 2 3
(2007)

The electronegativity difference between N and F is

greater than that between N and H yet the dipole

moment of NHz (1.5 D) is larger than that of NF3

(0.2 D). This isbecause

(@) inNHstheatomicdipoleandbonddipolearein
the opposite directions whereas in NF3 these are
in the same direction

(b) in NH3 as well as in NF3 the atomic dipole and
bond dipole are in the same direction

(c) in NHs the atomic dipole and bond dipole are in
the same direction whereas in NF3 these are in
opposite directions

(d) in NH3 as well as in NFs the atomic dipole and
bond dipole are in opposite directions. (2006)

The correct order in which the O — O bond length

increases in the followingis

(a) 0, < H,0, <03 (b) 03 < H0, <0y

(C) H,0, < 0, <03 (d) 02 < 03 <H»02
(2005, 1995)

The correct sequence of increasing covalent
character is represented by

(@) LiCl<NaCl<BeCl;

(b) BeClx<LiCl<NaCl

(c) NaCl<LiCl<BeCl;

(d) BeCl, < NaCI<LiCl (2005)
Which of the following would have a permanent
dipole moment?
(@) SiFs4

(c) XeF

(b) SFs

(d) BFs (2005)

18.

19.

23

H20 is dipolar, whereas BeF is not. It is because

(@) the electronegativity of F is greater than that
of O

(b) H20 involves hydrogen bonding whereas BeF
is a discrete molecule

(c) H20 is linear and BeF; isangular

(d) H20 is angular and BeFis linear. (2004)

Which of the following molecules does not possess
a permanent dipole moment?
(@) Cs: (b) SO3

() HaS (d) SO, (1994)

20. The table shown below gives the bond dissociation

21.

22.

energies (Ediss) for single covalent bonds of carbon
(C) atoms with element A, B, C and D. Which
element has the smallest atoms?

Bond Eaiss(k] mol™)

C-A 240

C-B 328

C-C 276

C-D 485
(@ C (b) D
(c) A (d) B (1994)
Strongest bond is in between
(@) CsF (b) NaCl
(c) both (a) and (b) (d) none of theabove.

(1993)

Which of the following bonds will be most polar?
(@ N-CI (b) O-F
(c) N-F (d) N—N (1992)

m The Valence Shell Electron Pair

23.

24,

Repulsion (VSEPR) Theory

In the structure of CIF3, the number of lone pairs of
electrons on central atom ‘CI’ is

(@) one (b) two

(c) four (d) three  (NEET2018)

Predict the correct order among the following:
(@) bond pair - bond pair > lone pair - bond pair
> |one pair - lone pair
(b) lone pair - bond pair > bond pair - bond pair
> |one pair - lone pair
(c) lone pair - lone pair > lone pair - bond pair
> bond pair - bondpair
(d) lone pair - lone pair > bond pair - bond pair
> |one pair - bond pair
(NEET-12016)
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Which of the following species contains three bond

pairs and one lone pair around the central atom?

(@ H20 (b) BF3

(c) NHZ* (d) PCI3 (2012)

Which of the following is not a correct statement?

(@) Multiple bonds are always shorter than
corresponding single bonds.

(b) The electron-deficient molecules can act as
Lewis acids.

(c) The canonical structures have noreal existence.

(d) Every ABs molecule does in fact have square

pyramid structure. (2006)
Which of the following is not isostructural with

iCly?

2) i - (b) SCI
(¢) so* @ Po} (2006)
In which of the following molecules all the bonds
are not equal?

(@) NFs (b) CIFs

(c) BFs (d) AlFs (2006)

Which of the following molecules has trigonal
planar geometry?

(a) BF3 (b) NH3

(c) PCl3 (d) IFs (2005)

In a regular octahedral molecule, MXe the number

of X — M — X bonds at 180° is

(@) three (b) two

(c) six (d) four. (2004)

In BrFs molecule, the lone pairs occupy equatorial

positions to minimize

(@) lone pair - bond pair repulsion only

(b) bond pair - bond pair repulsion only

(c) lone pair - lone pair repulsion and lone pair -
bond pair repulsion

(d) lone pair - lone pair repulsion only. (2004)

In NO 5 ion, number of bond pair and lone pair of

electrons on nitrogen atomare

@ 2,2 (b) 3,1

() 1,3 (d) 4,0. (2002)

{Q)W’Qiﬁl’; of the foIIowing(Bsmﬂ 'e_alngle is maximum?

(c) PCl3 (@) SClh (2001)

The BCls is a planar molecule whereas NCls is

pyramidal because

(@) nitrogen atomis smaller than boron atom

(b) BCls has no lone pair but NCls has a lone pair of

electrons

(c) B—Cl bond is more polar than N—Clbond

(d) N—ClI bond is more covalent than B—ClI bond.
(1995)

35. In compound X, all the bond angles are exactly
109°28', X is

éag chloromethane gb; carbontetrachloride

c) iodoform d) chloroform.  (1991)

m Valence Bond Theory

36. Which of the following species contains equal
number of ¢ and n-bonds?

) R: ) 4epen

(2015, Cancelled)
37. Which one of the following molecules contains no «t

bond?
(@) SO, (b) NO;
(c) CO, (d) H2O (NEET 2013)

38. Which one of the following statements is not correct
for sigma- and pi- bonds formed between two

carbon atoms?

(@) Sigma-bond is stronger than a pi-bond.

(b) Bond energies of sigma- and pi-bonds are of the
order of 264 kJ/moland 347 kJ/mol, respectively.

(c) Free rotation of atoms about a sigma-bond is
allowed but not in case of api-bond.

(d) Sigma-bond determines the direction between
carbon atoms but a pi-bond has no primary

effect in this regard. (2003)

39. Main axis of a diatomic molecule is z, molecular
orbital px and py overlap to form which of the
following orbitals?

(@) = molecular orbital
(b) o molecular orbital
(c) & molecular orbital
(d) No bond will form.

40. Which statement is notcorrect?
(@) A sigma bond is weaker than a pibond.
(b) A sigma bond is stronger than a pi bond.
(c) A double bond is stronger than a single bond.
(d) A double bond is shorter than a single bond.
(1990)

41. Linear combination of two hybridized orbitals
belonging to two atoms and each having one
electron leads to the formation of
(a) sigma bond
(b) double bond
(c) co-ordinate covalent bond

(2001)

(d) pi bond. (1990)
42. Which of the following does not apply to metallic
bond?

(@) Overlapping valence orbitals
(b) Mobile valence electrons
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43. The angle between the overlapping of one s-orbital
and one p-orbital is

(a) 180°
(c) 109°28’

m Hybridisation

44. Which of the following pairs of compounds is
isoelectronic and isostruc(tural?

Delocalized electrons

Highly directed bonds (1989)

(b) 120°

(d) 120°, 60° (1988)

(@) Tely, XeF r-, XeF,
(c) IF, XeF 2
3 2 (d) BeCly, XeF;
(NEET 2017)

45. The hybridizations of atomic orbitals of nitrogen in
NO?, NOj;and NH7 respectivelyare
(@) sp, sp*and sp? (b) sp?, sp*andsp
(c) sp, sp*and sp® (d) sp? sp and sp®
(NEET-1I 2016)

Which of the following pairs of ions is isoelectronic

and |sosgructural’>
@ C NO*

©) S0P NO-
3 3

16.

(b) ClO, CO>

(d) ClO -,S0*
3 3

(NEET-I12016)
The correct geometry and hybridization for XeF are
(a) octahedral, sp®d

47.

(b) trigonal bipyramidal, sp*d
(c) planar triangle, spd®

(d) square planar, spd®. (NEET-II 2016)

48. Among the following, which one is a wrong
statement?
(a) PHsand BiCls do notexist.

b pm-dr bonds are present in SO..
SeFs and CH4 have same shape.

(d) I has bent geometry. (NEET-II12016)

49. In WhICh of the following pairs, both the species are
notisostructural?

(a) Diamond, Silicon carbide
(b) NHs, PH3

(c) XeFs, XeO4

(d) SiCls, PCI;

Maximum bond angle at nitrogen is present in
which of the following?
(a) NOJ
(c) NO2

(2015)
50.

(b) NOa‘
(d)NO,
(2015, Cancelled)

51. Which one of the following species has planar
triangular shape?

52,
53.

54.

55.

56.

57.

58.

59.

60.

25
a) N b) NO,
&Ny () &3 (2014)
2 2
XeF; is isostructural with
(a) SbCl; (b) BaCl;
(c) TeF, (dy ICI,  (NEET2013)
Which of the following is a polar molecule?
(a) SiFs (b) XeF,
(c) BFs (d) SF4 (NEET2013)

The outer orbitals of C in ethene molecule can be
considered to be hybridized to give three equivalent

sp? orbitals. The total number of sigma () and pi
() bonds in ethene molecule is
(@) 3sigma (o) and 2 pi () bonds

%tg} é3| maE % g%Blg BBon S

(d) 1 sigma (o) and 2 pi (=) bonds.
(Karnataka NEET 2013)
In which of the following pairs both the species have

sp® hybridization?
b) NF3, H.0O
(o) N B

a) SiF4, BeH
& R B
(Karnataka NEET 2013)

Which one of the following pairs is isostructural
él .e., having the same shape and hybridization)?

a) [BCI3 and BrCls] b) [NHs and NO ]3
(c) [NFsand BF3] (d) [BF4 and NH?J
(2012)

Which of the two ions from the list given below that
RY RIS B IR | 8“"@1‘8“ SRR R
SCN ? 3 2 4

(@ NO ~andNO~ (b) NH *and NO -

() SCR-andNHz  (d) NO ™ and NH* (2011)
2 2

In which of the foIIowing pairs of molecules/ions,

the central atoms have sp2h brldlsatlon’)
(@) NO, and NH )y

(c)NH andH O (d) BF and NH ~ (2010)
2 2 3 2

In which one of the following species the central
atom has the type of hybridization which is not the

same as that present in the other three?
(@) SF4 (b) I

(c) ShCk* (d) PCls (2010)
In which of the following molecules the central

atom does not have sp* hybridization?

Sag CHf,
c) BF

gbg SF, )
d) NH*  (Mains2010)
4 4
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HsO* are described below. Which one of them is

correct?

(@) Dissimilar in hybridization for the central atom
with different structures.

(b) lsostructural with same hybridization for the
central atom.

(c) lsostructural with different hybridization for
the central atom.

(d) Similar in hybridization for the central atom
with different structures. (Mains2010)

In which of the following molecules/ions BFs, NO,,
NH; and H?, the central atom isﬁsp2 hybridised?

(@ NH2 and H.0O (b) NOzand H20O
(c) BFsand NO, (d) NO, and NH , (2009)

In which of the following pairs, the two species are

|sostrucgural?

@) SO and NO - (b) BF and NF
3 3 3

(c) BrOs and XeO3 (d) SFsand XeFs (2007)

Which of the following species has a linear shape?
(@) Os (b) NO;
(c) SO2 (d) NO3 (2006)

The correct order regarding the electronegativity of
hybrid orbitals of carbonis

(8) sp <sp*<sp® (b) sp > sp?<sp®
(c) sp > sp? > sp® (d) sp <sp?>sp®  (2006)

Among the following, the pair in which the two
species are not isostructural is

(a) SiFsand SF.4 (b) 105 and XeOQ,
(c) BH ~and NH * (d) PF - andSF . (2004)

Which of the foIIowmg has pn dn bondlng’?
b) SO =

(@) NO, s

(c) Boj (d) COSZ* (2002)
Which of the following two are isostructural?
(@) XeF, IF~ (b) NH , BF
o 2, 3 3
(c) COs, SO3 (d) PCls, ICls (2001)

The bond length between hybridised carbon atom
and other carbon atom is minimum in

(a) propene (b) propyne

(c) propane (d) butane. (1996)
Which of the following hassp?-hybridisation?

(a) BeCl; (b) CzH2

(c) CoHs (d) CaHa4 (1996)

71.

72,

73.

74.

75.

76.
77.

78.

80.

When the hybridization state of carbon atom
changes from sp® to sp? and finally to sp, the angle
between the hybridized orbitals

(a) decreases gradually

(b) decreases considerably

(c) is not affected

(d) increases progressively. (1993)

Which one of the following has the shortest carbon
carbon bond length?

(@) Benzene (b) Ethene

(c) Ethyne (d) Ethane (1992)
Which structure is linear?

(@) SO (b) CO;

(c) COSZ* (d) 8042* (1992)

A sp®hybrid orbital contains
(@) 1/4 s-character (b) 1/2 s-character

(c) 1/3 s-character (d) 2/3s-character. (

1991)
The complexion [CO(NH3)6]3+ is formed by sp i

hybridisation. Hence the ion should possess
(a) octahedral geometry

(b) tetrahedral geometry

(c) square planar geometry

(d) tetragonal geometry. (1990)

Which of the following molecules does not have a
linear arrangement of atoms?

(a) HaS (b) CaH2

(c) BeH: (d) CO2 (1989)

In which one of the following molecules the central
atom can be said to adopt sp? hybridization?

a) BeF» b) BF3
¢c) CH d) NH (1989)
2 2 3
Equilateral shape has
S 3 sp hybridisation 2 gf hybridisation
sp® hybridisation sp>hybridisation.
(1988)

Molecular Orbital Theory
onsider the following species : CN*, CN , NO and

CN. Which one of these will have the highest bond

order?
(@) NO (b) CN~

(c) CN* (d) CN (NEET 2018)
Which one of the following pairs of species have the
same bond order?
(@) Oy, NO*

() N2, O,

(b) CN-,CO
(d) CO, NO (NEET 2017)
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81. Which of the following is paramagnetic?
(@ CN- (b) NO*
(c) CO (d) Oy (NEET 2013)

82. The pair of species that has the same bond order in
the following is

(a) CO,NO* (b) NO-,CN~
() 02, N2 (d) 02,B;
(Karnataka NEET2013)

83. In which of the following ionization processes the

bond energy increases and the magnetic behaviour
changes from paramagnetic to diamagnetic?

@) 02—>02+ ()C—>C+
(©) NO - NO" d) N,
(Karnataka NEET?2013)
84. The palr of species with the same bond order is
(@ O (b) O ,NO*
2
(c) NO, CcO (d) Nz, 02 (2012)

85. During change of O»to O " ion, the electron adds on

|chon of hefollowm orbitals
(aSI * orbita } (go 7T or |ta

(c) o* orbital (d) o orbital (Mains 2012)

86. Four diatomic species are listed below. Identify the
correct order in which the bond order is increasing

in them.
(@) NO<O- <CZ*<He

(b) O, <NO<C? < He!
() C2*<He <O <NO

(d) He:' < of <NO< Cx (Mains 2012, 200)

87. Which of the following is isoelectronic?

(@) COy, NOz (b) NO3, CO2
CO 2002
88. V\)hICh speC|es does not exrzlblt paramégnetlsrm )
(a) Nz (b) Oz
(c) CO (d) NO (2000)

89. The number of anti-bonding electron pairs in O/
molecular ion on the basis of molecular orbital
theory is (Atomic number of O is 8.)

(a) 3 (b) 2

(c) 5 (d) 4 (1998)
90. Which of the following species is paramagnetic?
Eag CO b) CN-
c) 0% d) NO (1995)
2
m Bonding in Some Homonuclear
Diatomic Molecules
91. Identify a molecule which does not exist.
(a) He (b) L
(c) C 2 (d) oz (NEET 2020)
2 2

27

92. Which of the following diatomic molecular species
has only = bonds according to Molecular Orbital
Theory?

(@) Bez (b) O
(¢) N2 (d) C, (NEET 2019)
93. Which of the following is paramagnetic?
(@) N2 (b) Ha
(c) Liz (d) O
(Odisha NEET 2019)

9. Decreasrng order of stability of O, O~, O™ an
O is 9 9

(a) 0,50,50,>0; *

()OO >0*>0*>0"
2 2, 2, 2

()0 >0>0">0
2 2 2 2

(dO0*>0 >0 >0% (2015)
2 2 2 2

95. Thecorrectbondorderinthe followingspecies is
() O+22< 0~ <0%* (b)0,<0; <O
©0%*<8*<bd (@do*<0<0*

2 2 2 2 2 2
(2015, Cancelled)
96. Bond order of 1.5 is shown by

(@ O; (b) O3
(c) OF (d) O, (2012)
97. Which of the following has the minimum bond
Iength’?
o) h) Q2
& 8 % 8 (2011)

98. The pairs of species of oxygen and their magnetic
behaviour are noted below. Which of the following
presents the correct description?

(@) O,, OF -

2 Of Both diamagnetic
(b) O7, O

- Both paramagnetic

(©) Oz , Oz - Both paramagnetic
(d) 0,0/ - Both paramagnetic (2011)

99. Which one of the following species does not exist
under qormal conditions?
(@) B (b) Be,

©) Bz () |_|2 (2010)

100. According to MO theory which of the lists ranks the
nitrogen species in terms of increasing bond order?

(a) N> <Nz <N (b) No<N, <N
(c) N“<NZ<N (d) N <N .2

2 2 2 2 2 2

(2009)
101. Right order of dissociation energy Nz and N* is

@N > N b) N =N*

2, 2 (2000)
(c) Nz > Nz (d) none.
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102. Nz and O, are converted into monocations, N* and
O; respectively. Which is wrong? 2

)

(c) In N2, the N-N bondweakens.

(d) In O3, the O-O bond order increases.  (1997)
103. Nz and Oy are converted into monoanions Nz and

In,O, paramagnetism decreases.
* becomes diamagnetic.

O3, respectively, which of the following statements is
wrong?

(a) In-O, bond length increases.

(b) N2 becomes diamagnetic.

(c) In N5, N-N bondweakens.

(d) In O, the O-O bond order decreases. (1997)

104. The ground state electronic configuration of valence
shell electrgns in Eutrogep molecyle (N2) is written

(a) H,0,

2b HCN

c) Cellulose

(d) Concentrated acetic acid (NEET-112016)

107. What is the dominant intermolecular force or bond
that must be overcome in converting liquid CH;OH

1B PE%52le-dipole interaction

(b) Covalent bonds

(8) LoRTogeitshayforce (2009)
108. In X — H e Y, X and Y both are electronegative
elements. Then
(a) electron density on X will increase and on H
will decrease

as KK, 62s%, 6*2s°, c52p ence the (b) in both electron density will increase
y

bond order in nitrogen molecule is (c) in both electron density will decrease

@ 2 (b) 3 (d) on X electron density will decrease and on H

(© 0 (d) 1 (1995) increases. (2001)
105. Which of the following molecules has the highest 109. Strongest hydrogen bond is shown by

bond order? Eag water

(@) O; (b) O2 b) ammonia

() O (d) 0F (1994) (c) hydrogen fluoride

(d) hydrogen sulphide. (1992)

m Hydrogen Bonding 110. Which one shows maximum hydrogen bonding?
106. Which one of the following compounds shows the (@) H0 (b) HzSe

presence of intramolecular hydrogen bond? (c) HaS (d) HF (1990)

\_ANSWERKEY )
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11. (d) 12. (d) 13. (¢) 14. (¢) 15. (d) 16. (c) 17. (b) 18. (d) 19. (a) 20. (b)
21. (@) 22. (¢) 23. (b) 24. (c) 25. (d) 26. (d) 27. (b) 28. (b) 29. (@) 30. (a)
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50. (a) 51. (b) 52. (d) 53. (d) 54. (¢) 55. (b) 56. (d) 57. (&) 58. (b) 59. (c)
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90. (d) 91. (@ 92. (d) 93. (d) 94. (d) 95. (b) 96. (b) 97. (@ 98. (c) 99. (b)
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2 Hints & Explanations 4

1. (a) : The total charge = -3
So, the average formal charge on each ‘O’ atom is —3/4
=-0.75
i G

|
P P P < _P
5 - % - 5 - N
0dd Lo ol oY Vo
O 0
= Average P—O bond order

_ [JTotal no. of bonds _ 5 _195
Total no. of resonating structures 4

2. (c):Along the period, as we move from
Li —» Be - B — C, the electronegativity increases
and hence the EN difference between the element and

Cl decreases and accordingly, the covalent character
increases. Thus LiCl < BeClz < BCl3 < CCla is the correct

order of covalent bond character.

0
3. (d:H_c_8" o H

The asterisk (*) marked carbon has a valency of 5 and
hence, this formula is not correct because carbon has a
maximum valency of 4.

4. (b) : For compounds containing ions of same charge,

lattice energy increases as the size of ions decreases. Thus,
NaF has highest lattice energy.

F
X
5. (d):F:B< F<+Be -—F
\ Beryllium difluoride
F
Boron trifluoride (u=0)
(n=0)
Cil
o==Cc=*x20
Carbon dioxide
(1=0) {
Cl
1, 4-Dichlorobenzene
(n=0)
P‘ Ly F 1\1: Wl
6. (b): < n=023D /{ A=1441
|'/)'."’ 1'\\l ¥ .\l I

F
QA 10¢ Resultant n

AT

WIgEs D Boron riflluoride
n= u-nn

Svmmetrical molecile

Get More Learning Materials Here : &

7. (c): BCls-Trigonal planar, sp>-hybridised, 120°

angle.
H -
8. (d): 109°28 l:\l\)l Q}OD
H/ \H H/f%%\?H H/f&l_.?'\_'
H
9. (0: os=c=0 ; lC{,H

H&{SW H

(=0, symmetrical)

(=0, symmetrical)

'ﬁi‘ g't
H»’/'%{“H e \§?‘F

(0, pyramidal) (0, pyramidal)

In NH3s, H is less electronegative than N and hence
dipole moment of each N—H bond is towards N and
create high net dipole moment whereas in NFs, F is more
electronegative than N, the dipole moment of each N—F
bond is opposite to that of lone pair, hence reducing the
net dipole moment.
10. (a) : Increasing order of bond length is
C—H<C£t<C—-0<C—-C
O:

off
11. (d) : n/S < has maximum number of covalent
bonds involving pr — dr bonding also.

12. (d) : Structures of NO, NO2 and NOY is given as

O€—N—=1]

{ yj\] 3
‘.()L/Il“\() ()‘/1 1\( ) 180

NO3 SO NOJ
The correct order of increasing bond angles in the
following triatomic species is

NO, <NO,<NQ*
13. ():CO=.C=0". «—.C=0.

e 99
Il

2=
CO; = /C\<—> /C\\ //C\O_
(e}

oo o o ©O

CO;= .0=C=0.+—+.0=C—0:

+
+—.Q—C=0
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More single bond character in resonance hybrid, more
is the bond length. Hence, the increasing bond length is
CO<CO2<CO;~

14. (c) : The dipole moment of NF; is 0.24 D and
of NH3 is 1.48 D. The difference is due to fact that the
dipole moment due to N — F bonds in NFs are in opposite
directions to the direction of the dipole moment of the
lone pair on N atom which partly cancel out. The dipole
moment of N — H bonds in NH3 are in the same direction
of the dipole moment of the lone pair on N atom which

adds up as shown:

10
AN

NH;,
15. (d): Bond lengths of O— 0 in O is 1.21 A, in H0;
is 1.48 A and in O3 is 1.28 A. Therefore, correct order of
the O — O bond length is H20, > O3 >0..

16. (c) : Covalent character in a compound is found by
Fajan’s rule.

Fajan’s rule : The smaller the size of the cation and the
larger the size of the anion, the greater is the covalent
character of an ionic bond. The greater the charge on the
cation, the greater is the covalent character of the ionic
bond.

17. (b) : For dipole moment, we have to know the

hybridisation and shape.
F\\&@%F

R

)& e
s S N
‘E” .-"II“B\\"F 0| \“-'\\‘,\ﬁ F @\F
P F
u=0 u#0 w=0
]
;
J N\
F F
uw=0
18. (d) : The overall value of the dipole moment of a

polar molecule depends on its geometry and shape, i.e.
vectorial addition of dipole moment of the constituent
bonds. Water has angular structure with bond angle 105°,
it has dipole moment. However BeF; is a linear molecule
thus, dipole moment summation of all the bonds present
in the molecule cancel each other.
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i
77X
H H
n#0 n=0

The structure of CS; is linear and therefore
It is

F<—Be——F

19. (a) :
it does not have permanent dipole moment.
represented as S£€ S=

20. (b) : Smaller the atom, stronger is the bond and
greater is the bond dissociation energy. Therefore, the

bond C-D has the greatest energy or D has smallest
atoms.

21. (a) : According to Fajans rule, ionic character
increases with increase in size of the cation,
(Cs>Rb > K > Na) and with decrease in size of the anion
(F > Cl > Br > 1). Thus, CsF has higher ionic character
than NaCl and hence, bond in CsF is stronger than in
NaCl.

22. (c) : Polarity of the bond depends upon the
electronegativity difference of the two atoms forming the
bond. Greater the electronegativity difference, more is
the polarity of the bond.
N-ClI O-F N-F N-N
3.04-3.16 3.5-4.0 3.04-4.0 3.04-3.04
23. (b) : The structure of CIFsis
ol
S Cl—F

oa
.

Hence, Cl has 2 lone pairs of electrons.

24. (c) : According to VSEPR theory, the repulsive
forces between lone pair and lone pair are greater than
between lone pair and bond pair which are further
greater than bond pair and bond pair.

O:
25. (d): / \ 2 bond pairs, 2 lone pairs
H H

F . .

F—B 3 bond pairs, 0 lone pair
NF

N:(’)

AN
{ H

¥ 2 bond pairs, 2 lone pairs

PN
Cl

26. (d) : For ABs molecules, there are three possible

geometries i.e. planar pentagonal, square pyramidal and
trigonal bipyramidal.

CI c| 3bond pairs, 1 lone pair
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planar pentagonal square pyramidal

trigonal bipyramidal

Out of these three geometries, it is only trigonal
bipyramidal shape in which bond pair-bond pair
repulsions are minimum and hence, this geometry is the

most probable geometry of ABs molecule.

27. (b) : SiCls, NH*, SO% and PO ¥ ions are the
4 4 4

examples of molecules/ions which are of AB4 type and
have tetrahedral structures. SCl, is ABa4 (lone pair) type
species. Although the arrangement of five sp*d hybrid
orbitals in space is trigonal bipyramidal, due to the
presence of one lone pair of electrons in the basal hybrid
orbital, the shape of AB4 (lone pair) species gets distorted
and becomes distorted tetrahedral or see-saw.

28. (b): The Cl — F (Cl — Fe) bond length is equal to
1.60 A while each of the two axial Cl — F (Cl — F.) bond
length is equal to 1.70 A.

l|: @
29. (a): B N\
AN e \ TH

H
pyramidal

F F
trigonal planar

S

P
a-" \\ ~
C
pyramical

F
T-shupe

30. (a) : In octahedral molecule, six hybrid orbitals
directed towards the corners X

of a regular octahedron with a 90°
bond angle of 90°. X X
According to this geometry, 90°
the number of X - M - X X
bonds at 180° must be three.

Get More Learning Materials Here : &

31

Bent T-shaped geometry in which both lone pairs occupy
the equatorial positions of the trigonal bipyramid. Here
(Ip - Ip) repulsion = 0, (Ip - bp) repulsion = 4 and (bp - bp)
repulsion = 2.

_ 0
32.(d): NO*?
o '—
In NO ; ion, nitrogen has 4 bond pairs of electrons and
no lone pair of electrons.

+

33. (b) : Bond angle is maximum in NH,  tetrahedral

molecule with bond angle 109°.

34. (b): Thereis n? lone Rair on boron in BCl3 hence,
no repulsion takes place. There is a lone pair on nitrogen

in NCl3 hence, repulsion takes place. Therefore, BCls is
planar molecule but NCls is pyramidal molecule.

35. (b) : Asall C — Cl bonds are directed towards the
corner of a regular tetrahedron.

36. (d):(CN)2, N=€ —C=N (3 +4n)

H
|
CH2(CN)y, "{?C—lc—C?N (6o+4mn)
1T
N 0"
HCO;, o=cC (4o+1n)
NOo—H
i
[l
XeOy, Xe (4o+4n)
7
07 1,
i
0O
37. (d): H H

38. (b): Sigma bond dissociation energy = 347 kJ/mol
Pi-bond dissociation energy = 264 kJ/mol

39. (a) : For t overlap, the lobes of the atomic orbitals
are perpendicular to the line joining the nuclei.

ONO )
>‘< >.< —_— S P S S n-overlap
= 2 S

i, i
Hence, only sidewise overlapping takes place.

40. (a) : A o-bond is stronger than an-bond.
41. (a)

42. (d): Metallic bonds have electrostatic attractions on
allsidesand hence, donot have directional characteristics.

43. (a) : The type of overlapping between s - and
p-orbitals occurs along internuclear axis and hence, the
angle is 180°.

aws T
s arhital P orbilal

s |“.'Cl’|:‘i|"|"il‘l§2;
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44. (None):
Species |No. of electrons| Structure
Telz 158 Bent
XeF, 72 Linear
IBr, 124 Linear
XeF, 72 Linear
IF3 80 T-shaped
XeF, 72 Linear
BeCl, 38 Linear
XeF, 72 Linear
Note : In this question, in place of isoelectronic there

should be same number of valence electrons.

45.(¢) : X="(VE+ MA —c+a)
+ % . g .
For NO*, X i.e., sp hybridisation
2 =, 5+0-1)=2
ForNO-, X 1 i.e., sp® hybridisation

3 :2(5+0+1):3

1
ForNHj,X:2(5+4 1)=4ie., sp hybridisation
46. (a,d): (a) COZ* 6+24+2=32, sp? trigonal planar

trigonal Ianar
NOs 17424 +1= #1395 trigonal p

nce, these are isoelectronic a§well as |sostructL(JIaII
? C|03 17+24+1= 42 sp®, trigonal pyramida

C03 16+24+2=32; sp , trigonal planar

Hence Ehese are neither |soelect3 onic nor isostructural.
(c) S 16 + 24 + 2 = 42; sp®, trigonal pyramidal
NOs: 7+ 24 +1=32; s, trigonal planar

These are neither isoelectronic nor isostructural.

(d) CIO3 17+24+1= 42 sp®, trigonal pyramidal
303 16+24+2=42;sp, trlgonal pyramidal
Hence, these are isoelectronic as well as isostructural.

47. (a)
sp d hybridisation
(octahedral geometry, square
planar shape)
F :
48. (0): 36 <2
F I =8 ||_|\H

sp3d hybrldlsatlon

sp3 hybridisation
(see-saw shape)

(tetrahedral)

49. (c) : In diamond and silicon carbide, central atom is
sp* hybridised and hence, both are isostructural.

NHs and PHs, both are pyramidal and central atom in
both cases is sp® hybridised. SiCls and PCI4+, both are
tetrahedral and central atom in both cases is sp*
hybridised.

In XeFs, Xe is sp’d® 0
hybridised and structure F F Xe
is square planar while in Xe/ O/” \o
XeOs, Xe is sp® hybridised < () F
and structure is tetrahedral. XeFy

50. (a) :

Species

NOS’ NO, NO;

Hybridisation | sp? sp? sp? sp

120° 134° 115° 180°

o
NO;

Bond angle

So, NO; has maximum bond angle.
0
|
ZO//N 40:
(sp2-hybridised, trigonal planar)
52. (d): F—Xe—F
—i°
S
7
cl .’I'e\(}l
o NE sp®, V-shaped
53.(d) : SF has sp®d-hybridisation and see-saw shape
4
with (4 bp + 1ip)
F

|:€|; and resultant p = 0.

F

H H
54. (¢) : \ClC -

1" NH
5 -bondand 1 -bond
NFs and H20 are sp*-hybridised.
BCls = sp?, trigonal planar
BrCls = sp3d T-shaped

NO :>sp tr@é)nawaanar

= sp®, pyramidal

51. (b) :

sp°d, Linear

sp®d, Linear
Cl P

cl sp®, Pyramidal

55. (b):
56. (d):

BFeL :>sp trigonal planar
BF = sp®, tetrahedral

4,
NH4 = sp , tetrahedral
57. (a) : Ions Hybridisation
NO, spz
NO% P
NH, sp3
+
NH;, sp
SCN sp
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58. (b) : The hybridisation of the central atom can be
calculated as

_( No. of electrons\| |( No. of monovalent\ﬂl]2
in valence shell '+ atoms around | |

J Lcentral atom )l

H= 1 Lof atom
2
(Charge on) . (Charge on) |

cation anion
For BF 1
=2 [(3) +(3) ~(0) + (0)]
3 = sp” hybridisation.
ForNO", H= _[(5) +(0)-(0) + (D]
2
2

= 3 = sp® hybridisation.
59. (c) : Hybridisation of the central atom can be

calculated as:
(No. ofvalence ) (No of monovalent) |

electrons in the|+ atoms around | |

H:%’tentral atom J l[asﬂm ) '

| _(Charge on\ _ (Charge on)|

Lcation J Lanion JJ

Applying this formula we find that all the given
species except [SbCls]>" have central atom with sp*d

(corresponding to H = 5) hybridization. In [SbCls]%, Sb
is sp®d? hybridized.
60. (b) : For neutral molecules,
No. of electron pairs = No. of atoms bonded to it +
1/2[Gp. no. of central atom — Valeincy of central atom]
For CHg, no. of e pairs =4+ "[4—4]
= 4 (sp® hybridisation) 12
For SF4, no. of e pairs=4+ 2_[6—4]
=5 (sp°d hybridisation)
For ions,
No. of electron pairs = No. of atoms bonded to it +
1/2[Gp. no. of central atom — Valency of central atom +

No. of electrons equalsjto the units of charge]
For BF no. of e” pairs=4+ "[3-4+1]

hybridisati
*(Sp o RORa Yy s gy

2

For NH

=4 (sp hybridisation)
61. (a) : No. of electron pairs at the central atom
= No. of atoms bonded to it + 1/2[Group number of central
atom — Valency of the central atom + No. of electrons
equals to the units of charge] _
No. of electron pairs at the central atom in NO3

=3+ l[5 - 6 +1] = 3 (sp? hybridisation).
2
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No. of electron pairs at the central atom in

HsO* =3+ l[6 —3-1]=4 (sp? hybridisation).

62. (c) : BFs — sp?, NO; — sp?, NH ~ — sp®, H,0 — sp®
63. (c) : Hybridisation of Brin BrO™:

3
H=1/2(7+0-0+1)=4i.e. sp® hybridisation
Hybridisation of Xe in XeOs :

1
H=35(8+0-0+0)=4i.e. sphybridisation
In both BrO,” and Xed , the central atom is sp* hybridised

and contains one lone pair of electrons, hence in both the
cases, the structure is trigonal pyramidal.

Y U

B Xe
o \g)\o— 2 \kﬁo
BrO; XeOj

64. (d) : NO ~: Due to sp” hybridisation of
N-atom and the presence of one lone pair o %\
on it, NO has angular shape.

M V-shaped

0116.8°0
SO : Due to the presgnce of one lone pair of electrons

fn one of the three sp -hybrid orbitals, SO, molecule has
angular (V-shaped) structure.

/S
NO *: Due to sp hybridisétligdﬁ of N*, NO™ ion has linear
shaSe. + 2
0 N O
65. (c) : Electronegativity of carbon atom is not

fixed. It varies with the state of hybridisation.

Electronegativity of carbon increases as the s-
character of the hybrid orbital increases.

gésri)af:%&éﬂafsgrrg?ﬁ’egerical tetrahedral shape which

is due to brldlsa on of the central silicon ato
SF4 has dlsgo ed tetr th Hra‘ Or see-saw geometry w mhlch

prises due to sp®d hybridisation of central sulphur atom
and due to the presence of one lone pair of electrons in
one of the equatorial hybrid orbital.

) o .4
ﬁ?/bﬂ%’i)séd.n sulphite ion, the central atom sulphur is sp

Electronic structure of S atom in excitedstate
3s 3p 3d

L]
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The three p electrons form o bonds with three oxygen
atoms - with one position (of the tetrahedron) being
occupied by a lone pair. The d electron (excluded from
hybridisation) forms = bond with one oxygen atom. i.e.
pm - dr bonding occurs. _
0
o s{

AN o~

68. (a) : Compounds having same shape with same
hybridisation are known as isostructural.

XeF,, IF,_—> both are sp® hybridised linear molecules.
69. '(b): The C-C bond length =154 A, C _ C bond
length = 1.34 A and C€-bond length = 1.20 A.
g(l)r?]%elpérnodal_\ﬁpe has atriple bond, therefore it has minimum

70. (d) : BeClz and C2H2 have sp-hybridisation and
C,Hg has sp3-hybridisation. CoHy4 has sp? hybridisation.
. 6(d) :%nglg t|)ncreases progzreélsiverf{/y, y
sp®(109°28"), sp? (120°), sp (180°).

72. (c) : There is a triple bond in ethyne molecule
(H — C€—H) and due to this triple bond, carbon-
carbon bond distance is shortest in ethyne.

73. (b) : CO2 molecule is sp-hybridised and thus, it

is linear, while COZ; is planar (sp? -hybridised), SO is2

an angular mogecule with sp? hybridisation and SO%( is
tetrahedral (asp -hybridised).

74. (a) : sp”orbital has 1/4 (25%) s-character.

75. (a) : According to VSEPR theory, a molecule with 6
bond pairs must be octahedral.

76. (a) : For _ linear arrangement of atoms the
hybridisation is sp (bond angle = 180°).

Only H2S has sp3-hybridisation and hence it has
angular shape while C;H,, BeH; and CO; all involve

sp-hybridisation and hence, have linear arrangement of
atoms.

77. (b) : BFs involves sp*hybridisation.

F
I

B
£
78. (b) : Equilateral or triangular planar shape involves
sp® hybridisation, e.g., BCls.
79. (b) : NO(15) : (c15)?, (c*15)?, (525)% (c*25)?,
(2p:)° {F2pe)* = (n2py)?, (w*2p2)' = (n*2py)°
B.O.= M =25
2

CN~(14) : (c15)? (c*1s)? (02s)% (0*2s)% (m2px)* =
04 (m2py)?, (o2p:)?

2

B.O. 3
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CN(13) : (o1s)%(c™1s)?, (629)%(c*25)?, (m2px)*=(n2py)?, (c2p=)*
B.O.= 9-4 =25
CN*(12) :2(015)2, (6*15)% (525)°, (6*2s)?, (m2px)*= (n2py)?

Bo.-3=4_,
2
Hence, CN has highest bond order.

80. (b) : Molecular orbital electronic configurations
and bond order values are:
02 (16) : ols?, c*1s% 6252, 6*2s%, 62p 2, %Zp 2= n%pz, 1
*2py = T* 2,y
BO. =1No-N)=1(10-6)=2 P P
NO+(14% s 61s%, 6*16%, %252, 6*25%, 62p?, n2p? = n2p?
z X v
BO.=<(10-4)=3
CN™ (14) : 61s% o*1s?, 625% 6*2s%, m2p = n2p ?, o2p?
x v z

BO.=2(10-4)=3

2 2 2 2 2 2 2 2
CO(14)1: ols,c*1ls,62s,6*2s , n2px = n2py , G2p-
B.O.==(10-4)=3

2
N2 (14) : c1é,6*18, 628, 6*% Tc2ﬁx = TCZﬁy , GZf)z

B.O.< (10 4)=3
2

O (17)= o1s%, 6*15%, 6252, 5*252, c2p 2 n2p 2= n2p 2
2 z X2 ¥y o1
n*sz = TC*zpy

BO.=1(10-7)=15
2
NO(15): 01s?, 6*15%, 625%, 6*252, 02;92, n2p 2= n2p2, n*2p !
z x v x
B.O.= 1 (10-5)=25

2
81.(d) ; O (17, ide h ired electron,
Shd T R G2 MBI QSIS 180 9 BTSSRy 1
x ¥ x ¥

z

82. (a) : CO =6 + 8 = 14 electrons

NO*=7+ 8 —1 =14 electrons
Electronic,configuration of NO*:
Sl o ls? Gi}fﬂ%ldcfsi o2p? ngp 2n2p 2
z X y
Electronic,confjguration of CO :
e t)%*25& n2p 2n2p *o2p ?
x Yy z
So, both have bond order = EZ__4 =3

iy () AT ST nap 2

w2pt z o x oy
y
= Paramagnetic
10-6
Bond order = =2
07 (15) : 61s? 6*1s? 625 6*2s° 62p M2p* n2p* n*2p *
2 z x y x
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— Paramagnetic

Bond order = 10-5

=25
C2(12) : 015’ 6*2s° 625° 6*25° m2p *n2p 2
x oy

= Diamagnetic

Bond order— 3 =2

C*(11) : 61s? 6*1s? 6252 6*2s* m2p 2 m2p *
2 x Y

= Paramagnetic

Bond order=—"=1.5

2
NO(15) : 61s° 6*1s? 625% 6*2s% 62p* n2p ? m2p > n*2p*
z x y x

= Paramagnetic
Bond order = 10-5 =25
2
NO* (14) : 61s? 6*1s? 6252 6*2s% o2p *m2p * m2p 2
z X y

= Diamagnetic

Bond order = lo-4_ 3
N2 (14) : o1s? cs"’?[s2 62s? 6*2s* n2p * m2p * o2p?

x y b4

= Diamagnetic
-4

Bond order = 10 =3

N*(13) : ols? 0’215 2 52s% 6*2s? n2p n2p cs2p

2 Paramagnetic
-

Bond order = % =25

Thus from NO — NO®, bond order increases i.e., bond
ener%71 b r}]certelgst%s @nd margeqetlc behaviour changes from

para lamag
84. (3:02-510 B —1.0
0%>25 NO* —» 3.0
2
NO —»2.5 CO - 3.0

N, — 3.0 0,520
85. (a) : Electronic configuration of O (16)

2 2 2 2 2 22 2
o(1s) 6*(1s) o(2s) 6*(2s) o(2p-) n(2px) =n(2py) T*(2p=)
1
Thus, the incoming electron will enter in t*2px to t]érr(r1 60

86.(d): "piatomic species| Bond order
NO 2.5
0, 1.5
oz 3.0
2, 0.5
He;

Thus, bond order increases as : He2+ < 02‘ <NO < CZ‘2

87. (c) : In CO, the number of electrons =6 + 8 = 14
Molecular orbital electronic configuration of
CO : (o1s)*(c*1s)X(525)%(c*2s)*(n2px)* (n2py)* (c2p2)?

35

CN~have also get (6 + 7 + 1) 14 electrons and the

configuration is similar to that of CO.

CN~and CO are isoelectronic species.

88. (¢) : In “‘CO’ (14 electrons), there is no unpaired

electron in its molecular orbital. Therefore, this does not

exhibit pargﬂr(nag)netlsm (6257, ( " )2

6*15)02s)%, (6*25), (2P )7,

=2 ‘3% ’>§ G P
x y o

Thus the no. of antibonding electrons in O

8(4 pairs).

90. (d) : As per their molecular orbital electronic

configurations CO, CN~and O% are diamagnetic and

NO is paramagnetic.

91. (a): He, does not exist as it has zero bond order.
He; : o152, G*]fz 1

Bond order = 9 (N,—N,)= 5

ion is

2-2)=0

92. (d) : Bex(8) : KK o(25)? 6*(2s)?

02(16) : KKo(2s)? 6*(2s)? o(2p=)*n(2p=x )2 gZPi *2p )1
N,(14) : KK o(25)?6*(2s)*n(2p )’ n(2p )? 5(2p )

C2(12) : KK o(25)? 6*(25)? m(2px)* m(2py)* =

Therefore, C» ontabns % 7t bonds as it has 4 electrons in
two pi- molecu ar or

93. (d) : N (14) : KK 625°G"2s’n2p? = n2p *62p?;

’ ' yDianZ1agnetic
H2(2) : ol1s?; Diamagnetic
DAy CH T PR PTG o= 197
™2pt=n *2;9 Paramagnetic = * y
94. (d) : 05(16) : KK 625%5*25 o2p*n2p®= n2p’
x *Zpyl_ *Zp

1
Bondorder="(8-4)=2
2
0% (18) : KK 6252 6*2s*c2p *n2p 2= n2p
2 2 x y
n*Zpi = Tc*2py2
Bond order= % B8-6)=1
O (17) : KK 625° 6*2s* 62p 2 n2p 2= m2p?
2 z x y
1 Tc*2pf = Tc*Zpyl
Bond order==(8-5)=15
2

0*(15) : KK 625°6*2s? 62p ?m2p 2= m2p *n*2p *
2 z x y x
Bond order = % 8-3)=25

As, bond order oc stability
The decreasing order of stability is

0;>0,>0, >0
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95. (b):0 < OF < O*
2 2 2
B.O.: 15 2.5 3.0
96. (b) Conflzguratlon of Oz (16)
cls? 6*1s% 6257 6*25° 02p n2p n2p n*2p rc*2p

No. ofe |n No ofe in

bondingM.O. - antibonding M.O.

2
=25

Bond order=

Bond order of O * = 10-5
2
2
Bond order of O, =

10-8
Bond order of 0% = =1.0

2 2
Bond order of O, = 02 6 =2
97. (a) : Electronic configuration
2 2 2 2 2 1 1
02 : KK(c2s) (c15*25) (02p2) (m2px) (n2py) (n*2px) (n*2py)
Bond order == (8 -4) =2
2
QL: Bond order=(8—-3) =2
2 2 2

1 1

O, : Bond order = 2(8-5)=1"
2
0% :Bond order :1(8—6):1
2
2
As bond order increases, bond length decreases.
98. (c): O3 and Oz are paramagnetic in nature as they
contain one and two unpaired electronsrespectively.
99. (b) : Be, does not exist.
Be; has an electronic configuration of :
01s% 6*1s52 6252 6*25?

Bond order = =0
2

Thus, Be does not exist.

100. (a) : According to MOT, the molecular orbital

electronic configuration of

N2 (14) : (015)%(0*15)%(025)% (0*25) (m2p)? (n2p))? (c2p:)?
10-4

~BO="—"=3
2
N, (15) : (c1s)?(c*1s)* (52s)? (6*2s)? (n2]gc)zlj1;2@[)f, )
2 *2 x
. B.O= 10-5 =25
2

Get More Learning Materials Here : &

N % (16) (015)?(6*15)? (025)? (6*2s)> (Tc2p )2 (Tc2p )2
(o2p2)? (n*2p)* (Tc*ZP )*

2- _
Hence, bond order increases as : N2 < N2 < N2
101. (a) : N2(14) : (o15)?, (6*15)?, (525)%, (c*25)?
(n2p)?, (n2py)?, (02p:)?
10-4
7 =3
_ 2
In N*, bond order :u: 2-5
2
As the bond order in |%2 is more than N* so the

dissociation energy of N is higher than N*.
2 2

102. (b) : Diamagnetism is caused due to the absence of
unpaired electrons. But in N,*, there is unpaired electron.

So, it is paramagnetlc
103. (b) : N-becomes paramagnetic due to one unpaired
2

electron in n*2px orbital.

104. (b) : Number of electrons in bonding orbitals

Ni = 10 and number of electrons in antibonding orbitals
N.=4.

I&@ffé?feﬁ?”go S%fraelr’é%b S0y &42@% 4)=3

O, =15andthatof O, = 2

In N2, bond order = Np=Na _

106. (c) : H,0,, HCN and conc. CH3COOH form
intermolecular hydrogen bonding while cellulose has
intramolecular hydrogen bonding.
107. (d) Methanol can undergo intermolecular
association through H-bonding as the — OH group in
alcohols is highly polarised.
e

---0O—H---O—H---O—H---
As a result, in order to convert liqguid CH3OH to gaseous
state, the strong hydrogen bonds must be broken.

108. (a) : X — H>*--Y, the electrons of the covalent
bond are shited towards the more electronegative atom.
This partially positively charged H-atom forms hydrogen
bond with the other more electronegative atom.

109. (c) : H — F shows strongest H-bonds because

ilfﬁ).riﬂ? ?-Wsstiﬂ\ﬁ&trlﬂﬁﬁﬂ%\ﬁ'wbonding because

2
each H,O molecule is linked to four H,O molecules
through H-bonds.
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