LESSON - 4 CHEMICAL BONDING & MOLECULAR STRUCTURE
TaRfas raus 3 3nfOaw ax=e
KEY POINTS- 11:- FORMATION OF A COVALENT BOND:

1:- OCTET RULE- The octet rule states that
atoms combine either by transfer of valence
electrons from one atom to another (gaining or
losing) or by sharing of valence electrons to
have an octet i.e., eight electrons in their valence
shells.

2:- CHEMICAL BOND- The attractive force which
keeps the atoms in any molecule together is
called a chemical bond.

3:- IONIC BOND- The columbic force of attraction
which holds the oppositively charged ions together
is called an ionic bond.

4:- LATTICE ENTHALPY- The energy required to
convert one mole of an ionic solid into gaseous
ionic constituents.

5:- ELECTRO VALENCY: The number of
electrons lost or gained by an atom of an element
is called as electro valency.

6:- FORMATION OF AN IONIC BOND: It is
favoured by,

(i) the low ionization enthalpy of a metallic
element which forms the cations,

(i) High electron gain enthalpy of non-
metallic element which forms the anions,
(iii) High lattice enthalpy.
7:- COVALENCY: The number of electrons which
an atom contributes towards mutual sharing during

the formation of a chemical bond is called its
covalency in that compound.

8:- SINGLE COVALENT BOND: A covalent
bond formed by the mutual sharing of one pair
of electrons is called a single covalent bond, or
simply a single bond. A single covalent bond is
represented by a small line (-) between the two
atoms.E.g.H2,F2,Cl> etc.

9:- DOUBLE COVALENT BOND: A covalent
bond formed by the mutual sharing of two pair
of electrons is called a double covalent bond, or
simply a double bond. A double covalent bond
is represented by two small horizontal lines (=)
between the two atoms. E.g. O=0, O=C=0 etc.

10:- TRIPLE COVALENT BOND: A covalent bond
formed by the mutual sharing of three pair of
electrons is called a triple covalent bond, or simply
a triple bond. A triple covalent bond is represented
by three small horizontal lines (=) between the two
atoms. E.g. N=N, H-C=C-H etc.
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Formation of a covalent bond is favoured by

(i) High ionisation enthalpy of the
combining elements.

(i) Nearly equal electron gain enthalpy and
equal electro-negativities of combining
elements.

12:- POLAR COVALENT BOND: The covalent
bond between two unlike atoms which differ in
their affinities for electrons is said to be polar
covalent bond. E.g. H-CI

13:- COORDINATE BOND: The bond formed
when one sided sharing of electrons take place
is called a coordinate bond. Such a bond is also
known as dative bond. It is represented by an
arrow (—) pointing towards the acceptor atom.
E.g. NH3—BF3

14:- Bond Length: Bond length is defined as the
equilibrium distance between the nuclei of two
bonded atoms in a molecule

15:- Bond Angle: It is defined as the angle
between the orbitals containing bonding electron
pairs around the central atom in a molecule.

16:- Bond Enthalpy: It is defined as the amount
of energy required to break one mole of bonds of
a particular type between two atoms in a gaseous
state.

17:- Bond Order: In the Lewis description of
covalent bond, the Bond Order is given by the
number of bonds between the two atoms in a
molecule.

18:- Resonance: whenever a single Lewis
structure cannot describe a molecule accurately, a
number of structures with similar energy, positions
of nuclei, bonding and non-bonding pairs of
electrons are taken as the canonical structures of
the hybrid which describes the molecule accurately

19:- Dipole moment: The product of the
magnitude of the charge and the distance between
the centers of positive and negative charge. It

is a vector quantity and is represented by an
arrow with its tail at the positive center and head
pointing towards a negative center.

Dipole moment (1) = charge (Q) x distance of
separation (r)

20:- SIGMA BOND: A covalent bond formed due
to the overlapping of orbitals of the two atoms
along the line joining the two nuclei (orbital axis)




is called sigma (o) bond. For example, the bond
formed due to s-s and s-p, p-p overlapping along
the orbital axis are sigma bonds.

21:- Pi- BOND: A covalent bond formed by the
side-wise overlapping of p- or d-orbitals of two
atoms is called as pi (m) bond. For example, the
bond formed due to the sideways overlapping of
the two p- orbitals is a pi- bond.

22:- HYDROGEN BOND: The bond between

the hydrogen atom of one molecule and a more
electro negative element (F,O,N)- of same or
another molecule is called as hydrogen bond. For
example, in HF molecule, hydrogen bond exists
between hydrogen atom of one molecule and
fluorine atom of another molecule.

Types of H-Bonds
(i) Intermolecular hydrogen bond
(i) Intramolecular hydrogen bond.

(i) Intermolecular hydrogen bond: It is formed
between two different molecules of the same
or different compounds. For Example, in HF
molecules, water molecules etc.

(ii) Intramolecular hydrogen bond: It is formed
within the same molecule. For example - in
o-nitrophenol.

23:- HYBRIDIZATION: The process of mixing of
the atomic orbitals to form new hybrid orbitals
is called hybridization. All hybrid orbitals of a
particular kind have equal energy, identical shapes
and are symmetrically oriented in shape.
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MULTIPLE CHOICE QUESTIONS
g Aol we: 6)

1) which of the foIIowmg structures will have
a bond angle of 120° around the central

atom?

a) linear b) tetrahedral

c) triangular d) square planar
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farafaf@a famafaf@a & e & &
AT & IRT 3T 120 Bt #1 que Fior grem?
a) Y& b) TTSHeIRT

c) FHd d) o7 FHAEder

in the formation of HF molecule type of
orbitals used by Hydrogen and fluorine
atoms are respectively.

a) sandp b) s and sp3

c) sands d) s and sp

HF 3107 1 fastor & warer: ggierer 3R warler
mmmmmaﬁmmﬁwm

gl

a) s 3R p b) s 3R sp’

c) s3Rs d s 3R sp

which of the following is a non polar
molecule?

a) PCls b) CHCI3

c) BF3 d) NH3
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a) PCls b) CHCI3

c) BF3 d) NH3

In which of the following substances the
intermolecular forces are hydrogen bonds?

a) hydrogen chloride

b) hydrogen sulphide

c) dry ice

d) ice

@ & e st # G smuiflRs a«

a) B33l FARISS

b) gISsiald Hewhiss

c) @ %

d) .

The ion which is iso-electronic with CO is
(a) CN° (b) Oz

(c) N2 (d O

ag AT St CO F WY WH-FAFCldAl g---

(a) CN° (b) Oz

() N2° (d) 02"

Which of the following molecule does not
have dipole moment greater than zero?

a) NHs b) CHCI3

c) H20 d) CCls

farafaf@a & frw 3oy 1 foye smget oo @
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a) NHs b) CHCI3 427 KJ mol' ¥ | ar sitwa aiz wededt = &7
c) H20 d) CCly a) 502 KJ mol” b) 464.5 KJ mol
-1 -1
7) Sharing or transfer of electrons from one ¢) 427 KJ mol d) 75 KJ mol
atom to the other to attain stable octet 12) All the species(molecules and
configuration follows ions) have the same bond order.
a) Duplet rule b)  Triplet rule a) isotopic b) isoelectronic
c) Octet rule d) Septet rule c) isobaric d) iso neutronic
P 3res = 9ed F1@ & AT v oy st wheftsr (3ropait stk smaa) 1
TUTATART AT FT AT FIT B a) FFEEARHES b) 3MEHIZAFCI
a) gwoic faus b)  feere fovrar c) 3mERRE d) IMEE=ERE
c) 3 g d) ¥ fAaH ) , "
. 13) Which of the following molecules may have
8) During change of Oz to O3 ion, the electron a dipole moment?
adds on which of the following orbitals? . :
a) o+ orbital b) m orbital mﬁ" ;'ig%,”a“ 7 A R oo A Ryg st @
c) o orbital d) = orbital a) N b) CHq
02 ¥ 0 Imawr # wRade ¥ ah=, s c) BeF d) H0
##m‘?ﬂﬂﬁsﬁ & 14) A lent bond is f d bet
a) v T b) m e ) y cogie:ntﬁgr a?onmsls ormed between
c) o FH&ET d) mx e T
) b) Disimilar atoms
9) Calcullate the formal charge of the middle c) Similar or disimilar atoms
atom in the ozone molecule. d) Similar molecules
ST T A AT WA F BIHA QAT . .
T T > T GEadled ey HT AT gad i @ar &
O . a) WA YA
b) 3T HHATT GATUL3
C) THG AT IJFATT AT
d) @A U3
O O 15) The shape of the molecule depends on the
] ] — a) adjacent atom b) valence electrons
a) 1 b) -1 c) surroundings d) atmosphere
c) O d +2
3T FT HHER W sl #ar
10) lonic bonds easily form when ionization a) 37HeeT GLAT b) HASF Selale
energy of the metallic atom is A ° IR
comparatively. ©) 3 d)
a) negative b) constant 16) The strength of covalent bond
c) more d) less extent of t:)verlapping ofborbit'T\Is.CI
= ; a) may be or may not be relate
o9 HTie o m‘r 2 b; is i)r:de endentyon
A At ¥ @ s que e @ ! P
qT IS Fl c) is dependent on
a) dARRICHS b) R d) is not related to
c) 3w d @A HeWASH qua HY ahd FHan3t & yfAcaraT A
11) The bond enthalpy of HO and OH are 502 Hra ..—I )
KJ mol™ and 427 KJ mol™. Then what is the a) @ Gafed g off Fehar § 3R =g o
average bond enthalpy? b) W TEdd §
a) 502 KJ mol b) 464.5 KJ mol’ 0 W R Y
c) 427 KJ mol” d) 75 KJ mol” d) « Gefa A8 ¥
H,O 31X OH # s vadedt 502 KJ mol™ 3k
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17)

The phenomenon of forming completely new
atomic orbitals by intermixing them is known
as

a) Allocation

b) Hybridization

c) Chemical bond formation
d) Electronic configuration

T T & AT GHAT] FENHT A 3w A Fem

in the formation of two molecular orbitals
namely

a) one bonding and one non-bonding
orbital.

b) two bonding orbitals
c) two non-bonding orbitals
d) two bonding and non-bonding orbitals

& 9TATIT FeTHl & TS & &Y HorfAs FHaTh!

A T "geAT Y & ¥ H S FT AT gar ¥ araq
ST & a) UH U 3N T gfAsmeye Hern
a) e b) &I e FHaTHh
b) &ehIOT . c) ar UTaAees HaTh
c) THRIfAF e fasor d) & 3 3R g e
d) FeiFg s 22) Stability increases, as the energy
18) The orbitals that are resulted from sp3
hybridization have % s-character a) increases
and % p-character. b) doesn’t change
a) 25,75 b) 75, 25 c) decreases
C)3 29’ 80 d) 50, 50 o d) increases and then decreases
sp’ HIUT & IRUMATTRT s ard F&Thl & )
_ %sagt3dR__ % p-aof @xar @I ? S FAt Tedt ¢, Feuvar se
oEE R ) st
¢ 20, ) %0, b) & sgerar
19) Mention the types of orbitals that undergo c) ©e ST §
hybridization in order to get octahedral d) sear ¥ 3K R mear &
geometry?
a) s-orbital only 23) Which of the bonding orbital has greater
b) s-orbital and p-orbital energy compar.atlvely? ]
¢) s-orbital, p-orbital, and d-orbital a) Both Bonding molecular orbital and
o P . Antibonding molecular orbital have the
d) d-orbital and p-orbital same energy
ITHAH SAMAFY wred A F faw waHor @ b) The energy of Bonding molecular
T Tl FETHI F THRI FT Sed@ HI? orbital and Antibonding molecular orbital
a) hdd s-Hah depends on the situation
b) s-FeHh 3R p-HeTH c) Bonding molecular orbital
c) s-H&Th, p-Fheh, IR d-HeTh d) Anti-bonding molecular orbital
d) d-ser 3R p-FeTH e e Fatw A Foll JaAHS TT F HAF
. ?
20) What is the geometry of PCls molecule? e . .
a) Square pyramidal a) YT MM FHarw AR 9 AU
b) V-shape 3TOTIAF FHeTh alell I FoAT TAT glal &
shape. . b) 3meY 3MUIfas HeTw R ufasmeys
c) Trigonal bipyramidal MU FeTh T Far Ul W R
d) Tetrahedral T E
PCls 307 T Samfafa a1 ¢ ? c) 3TEYeT TUTfaeh HeTh
a) IR FRTfAsTAr d) wfdsmeys 3morfas weTh
b) V-3ThR 24) If N5 is the number of Antibonding molecular
c) =iy go#s orbitals and N, is the number of Bonding
d) ITHART molecular orbitals. The molecule is stable
9
21) Combination of two atomic orbitals results
HEfT-11 RHTIA fasTr) (75




when Na Nb.
a) is greater than
b) is equal to

c) 3y Hfe 2 &
d) 3] & golglel ®I SHel HEAT 13 §

_ 29) H2, N2, O2 and Liz are
c) is less than a) heteronuclear diatomic molecules
d) is greater than or equal to b) heteronuclear triatomic molecules
IfE Na wfasmeaeusr smorfas el #r dear @ c) homonuclear diatomic molecules
3R Np 3raee 3morfas warshl 1 dear g1 3oy d) homonuclear triatomic molecules
a9 R gt & 519 N, Np g & 1 : :
a) ¥IRF Y Hz , N2, Oz 3 Li ¥
a) TvFEafe fgm@mod 37
b) & T & b T e N
c) HHA g 3
d) I AT S R c) HHRAHS fguaAmod 307
d) THEAHS FoRATOET 3707
25) What do you think is the relationship between . .
bond order and bond length? 30) A molecule named o-nitrophenol consists of
a) Directly proportional 2) intermolecular:'Ydrogen bond/s.
b) inversely proportional b) intramolecular
c) No relation
d)) Cannot predict: c) both intermolecular and intramolecular
L . . d) neither intermolecular nor intramolecular
I HFER Y FfE 3R ey A d@E F _ .
oy e 32 O-Nitrophenol ATH® 30T &
a) WY FARIIR 3a|)3§|s|’a| e '
b) cFcshHTIITC b) IR I
c HaY gl 3T 3T : :
d)) ?ﬁ?wruﬁa??rwm c) 3R3Uas AR FR3NTad ar
d) o ar 3ae3niOas AR 7 & FRI3vas
26) What is the condition, for a molecule do not .
exist? 31) Water molecules contain
S ryarogen bonds
¢ Na<Nb d Na>/<Nb b) intramolecular
b 3:\71 TNaleEkI " H:ﬁ ;?r ii INiEbI T 7 c) both intermolecular and intramolecular
2) ar ) @ d) neither intermolecular nor intramolecular
c) Na < Nb d) Na >/< Nb e & 3 .
31T QECECECCD
27) Which of the following molecule doesn’t G 2 -
exist? . o a) 3R IUH b) 3feRT 3O
mﬁﬁ#mmﬂmﬁﬂﬁ%? C) 3w 3R eRTINaE At
2) 32 Z) zz d) o ar RN W A & AN
c e
) ? ) 2 32) The magnitude of the Hydrogen bonding
28) Which of the following is true regarding depends on the of the
nitrogen molecule? compound.
a) Diamagnetic a) surroundings b) system
b) Paramagnetic c) atmosphere d) physical state
¢) Bond order is 2 FTSESIeT Y FT IRATT AF F
d) Total number of electrons in the W it #3ar ¢
molecule is 13 a) aRQer b) woTeT
g 9] F oy A frafaf@a & & #la @ c) arareRoT d) e sraear
@ &l . 33) Which of the following molecule can form a
a) Hid<eehra
3 hydrogen bond with hydrogen?
b) W a) Sodium b) Oxygen
HEfT-11 RHTIA fasTr) (23




c) Aluminum d) Rubidium d) HEEIASH G glegioled HEY F HUF
Prafaf@a # @ #i @ A gEge & A FSAGE Eel &

QEESC) HTEY TAT Fhal %‘7 40) Using molecular orbital theory predict which
a) s b)  3iferdrsteT of the following species has the shortest
c) UeHATH d) TR bond length?

34) Which of the following molecules doesn’t wall' Iﬁill% i L";[ a;am_”l Iml[l Iﬁ“ 3I1'q"él'| "~“
involve hydrogen bond formation? SaTS TR T 32
ﬁmﬁﬁa##%ﬁw#a@mmm a) 0,2 b) O
faATor enfer g 87 ] 2

d
a) H20 b)  O-nitrophenol ¢ O ) 0
¢) NaCl d) HF 41) The structure of IF7 is
a) Pentagonal bipyramidal

35) In which of the following pairs, the two b; s ari Ianarpy
molecules have identical bond orders: qu P
Prafafaa # & B o &, & ot # o ¢ octahedral
IET T AT 2 d) Trigonal bipyramidal.

a) Nz, 0% b) Nz, O IF; &Y §39=T §
c) N2, O d 0%, N2 a) Tl fgforfAse
36) Which of the following contains no pi bond? b) T HH
s c) 3TSCHART
a) NO; b) CO; d) PR fe-ffET
c) H20 d) SOz 42) What are the exceptions of the octet rule?

37) Which of the following molecule has a) All of these |
permanent dipole moment? b) Expanded octet of the central atom
frfaf@a & @ B 37 F T frue gt c) An odd number of electrons on central
ar &2 2 2 b atom
a) CFq b) XeF4 d) The incomplete Octet of central atom
c) SFq4 d) BF3 Isew AAH F 3yare F4r &2

38) The correct order regarding the a) #mﬁ
electronegativity of hybrid orbitals of carbon b) T WATI] HT TR 3¢k
is c) AT WA W gl f Rvw dear
FaeT F Wholol Fathl P YT HOTHARAT F d) HET GRAI] F QT 3TCh
o # ?l?f am ¥ 2 3 43) in which of the following molecule octet rule
a) spssp’<sp’ ) sp>sp™>sp- is not followed?
€) sp™>sp>sp d) sp>sp<sp fPrfaf@a & @ FF A & rved A &

39) Which of the following statement is not qreleT oTgr fohar Simar 82
correct? a) NO b) CH4
a) Eou(;JIe bond is shorter than a single c) NHs d) CO

on
b) Sigma bond is weaker than pi bond 44) All the bonds of sulphur-oxygen in sulfate
ion are equal because of
C) Egr?ctl)le bond is stronger than a single a) Resonance
b) Symmetr
d) Covalent bond is stronger than hydrogen ) y Y o
bond c) High electronegativity of oxygen
CrRRT F ¥ #h ad a2 d) None of these
a) fEdEY wwer WY § O QAT E gehe I A Wowl-diedoa & waft dua
b) fATAT 3EY pi IEY T FHAR T & a')“”m%'"“ b)
) G HEY Ued Y ¥ 3fRE A 2
s c) eIt T 3T fdegd RUMcHST
HEfT-11 RHTIA fasTr) (1)




d) SIH § FIg AL

i o &

45) Bond dissociation energies of HF, HCI, HBr c) HAW: 0,1,2 335@:"’_" oA ¥ et
follow the order d) A 1,0,2 elFeld JoA A Reef
HF, HCI, HBr #I 3TeY JYaI0T 3T A $T  50) in which of the following molecules all the
qTelsT Fl 8 bonds not equal?
a) HCI > HBr > HF fArafaf@d & & & 307 & ¥l Jua o g
b) HF > HBr > HCI ¥ °
c) HF > HCI > HBr a) NF3 b) CIF3
d) HBr > HCI > HF c) BF3 d) AlF3
46) The weakest interparticle forces are found in 51) Among the following the electron deficient
which of the following? compound is
a) lonic Solids fAmafaf@a & ¥ g A At aron Ii0F &
b) Metallic Solid (a) BCl3 (b) CCls
c) Molecular Solids (c) PCls (d) CHg4
d) All types of solids are equal in terms of
interparticle forces. ANSWER OF MCQ QUESTIONS
T FASN HeRPohd wor fefataa & @ 3 Foll:
fFad are S §2
a) 3w oI 1 ¢ 2 a 3 ¢
b)  &fca® 3t 4 d 5 a 6 d
c) wifa®m o - 7 ¢ 8 d 9 a
d) HM YR & B IHHoT el & Hesl & 10 d 1 b 12 b
A g 13 d 14 ¢ 15 b
47) which of the following molecule is expected 16 ¢ 17 b 18 a
to exhibit diamagnetic behaviour? 19 ¢ 20 ¢ 21 a
efafed & ¥ B sy & afagehr swer 22 ¢ 23 d 24 ¢
wefiia g & 37dg 87
+ 25 b 26 a 27 ¢
a) N b) F2
48) in which of the following the angle around 31 a 32 d 33 b
the central atom is largest? M c 35 a 36 c
. . . 37 ¢ 38 b 39 b
farafaf@a # & e Fl e & art @R
&1 FT FIF T2 &2 40 a 41 a 42 a
a) COg b) CHq 43 a 44 a 45 c
c) NHs d) H20 46 c 47 a 48 a
49) Molecular shapes of SF4,CF4,and XeF4 are 49 d 50 b 51 a
a) The same with 2,0,1 lone pair of
electrons respectively. VERY SHORT ANSWER TYPE QUESTIONS:
b) The same with 1,1,1 lone pair of Ifa g 3907 v
electrons respectively d
) Differen_t with 0,1,2 lone pair of electrons 1) How many sigma and pi bonds are present
respectively in CH2=CH-CH=CH, ?
d) Different with 1,0,2 lone pair of electrons _ _ . .
respectively CHz-%I;I-CH-CHz # frdsr R7ar 3k O e
SF4,CF4, 3 XeF, ﬁm;ﬁ* W; Ans- Sigma bonds-9 and pi bonds-2.
a) ?%ZQ%IWA ThTehl JIH & ATY R 1.0 3K TE 2
b) A 1,1,1 Soareleil & Tehhr geA gty 2) The two o-o bond distances in ozone
HEfT-11 RHTIA fasTr) (25




molecule are equal.Justify.

3T 307 # &Y o-o FuT gRAT TR T IR
Ry 17

Ans- It is due to resonance.

3ccR- Ig 3elelle & HROT el ¢

3) What is the state of hybridisation of nitrogen
in NH4" ion
NH," 3maer & AT & daor & Rufa «=r ¢
?

Ans- sp® hybridised.

3ok sp° FHRA|

4) which of the following molecules is super
octet (having more than eight electrons)
farafaf@a & @ Fla a1 307 g 3w (35 &
3w gAFEIT aran) &
CO,,CIF3S0.,IFs

Ans- CIF3 and IFs Having super octet i.e. more
than 8 electrons after sharing.

3ceR- CIF3 3R IFs & ATsAT el o §Te R 375ceh Ilell
8 ¥ 3fF sererclaa gl

5) Why are dipole moments of CO2, BFs; and
CCl4 are zero?
CO2, BF; 3R CCls #1 Ryya amyet e i
grar 87

Ans- They have symmetrical shape individual bond
moments get cancelled, therefore net dipole
moment is zero.

3cc- 37T TR TATHT BIdT 8, STToraeTd aeel gy
75 8 ST & WA og fReya YT o @ B

6) Why is water liquid whereas H.S is gas at
room temperature?
FAY F YA G U G F4 § FA9fH HoS
i ¥

Ans- water molecules are associated with
intermolecular hydrogen bonding whereas H»S
is not.

3ccR- STl & 3107 3R 310G grggiored a8 & 3 gld
¥ SafE HoS adt o &

7) Out of O, and N2 molecules which has
greater bond dissociation enthalpy and why?
0 3R Ny 3ot & § frwehr ey Rt
T et sfew § 3k wai?

Ans- N2 has higher dissociation energy then O
due to the presence of triple bond whereas
O2 has double bond.

3edl- Ny & 3mey & 3ufedfa gidr & Siafh O &
fg3Teer gl g1 31d: N &1 e faaisTeT vededt
31fs grar

HET-11 I fa=1)

8)

Ans-

9)

Ans-

10)

Ans-

3t

Out of NaCl and MgO which has higher
value of lattice energy?

NaCl 3k MgO # & fru STed FT HT AT
I+ §?

MgO, due to stronger force of attraction

between divalent Mg and O% ions than
monovalent Na* and CI.
-MgO, #ieideic Na® 3R CI & Joem &

gfagass Mg2'3ik 0% AT & A" Ao
HIHYUT g7 & HROT|

Deduce the shape of SF4 on the basis of
VSEPR theory.

VSEPR Rgdid & 33YR 9 SF; & IHFR
IGEacl!

In SF4 there are four bond pairs of electrons
and one lone pair of electrons. it has sea-saw
shape so as to have minimum repulsion

- SF4 # golagiall & TR & JaA 3R ol
wwmm%lmmmm%‘
T ST wgedH yfaehdor 8|

SF4 :-
F

€ s

F
See-saw shape (&%l 3ehfel)

Why does Hez not exist?

He; 3ifdca & #af =idt 82

He> does not exist because repulsive forces

dominate attractive forces and bond order is
zero.

He, 31T¥dca & =181 § Fif UfddRe ol Thvh
golt 9 g1l § 3N ey FIE g Bl
SHORT ANSWER TYPE QUESTIONS

SHORT ANSWER TYPE QUESTIONS:

args?mtrcre;r:

1)

Which out of NH3 and NF3; has higher dipole
moment and why?

NH33iR NF# & fraar fyga amgel sfts @
3k #4172




I 3) Draw the shapes of PH3z and SFe according
o 01 to VSEPR theory?
VSEPR fAgiid & @R PH3; 3k SFg #
N
H*/ % %F mepfarat a=Te?
f Ans-
H
NH, NE, @
Ans- NH3 has higher dipole moment than NFs3, W P\
because in NH3 the orbital dipole due to lone \ H
pair on nitrogen is in the same direction as
the dipole of N-H bond. On the other hand in H
NF3 direction of orbital dipole and bond dipole
is opposite because of fluorine being more Shape-Pyramidal (3 Bond pairs,1 lone pair)
electronegative than nitrogen. RR-RfAs (3 et T7A, 1 THEhT gaA)
3ceR- NH3 & NF3 &7 Jefell & 31fere fgga smgot grar F
¥ FIRF NHs & wTseisld W U oA &
HROT FEMT fgga N-H dee & fgya ¥ T |
Ram # @r &1 gEd IR NFs & e feyg ~N -~
3R Fom Ry 1 R A & Fif wode PR
ABEIST T JoreT 7 HF facgd HOeAs gl |
2) define electronegativity. How does it differ F
from electron gain enthalpy?
ATl HUMCHBAT Y IR | I§ Tl
afer wriedt ¥ P yFR @i 82 Shape-Octahedral (6 bond pairs)
Ans- electronegativity is measure of tendency to 3HR-3TCHART (6 3Tl gaH)
attract shared pair of electrons towards itself. 4) Describe the hybridization in case of PCls.
Why in PCls axial bonds are longer as
Electronegativity: Electron gain enthalpy compared to equétor'al bonds? . )
1. An atom in a molecule |1. Electron gain enthalpy is PCls % ®HA & WHOT & guie HY| PCls &
tends to attract the shared |defined as the amount of energy 31'&1121’ 3m ﬁ"ﬁ?ﬁﬂ' 3TH'€|' Eﬁ‘ ?-l?—l?-lT ﬁ' \‘sﬁ' EI-Tﬂ'
pair of electrons towards released when an electron is E”I?T %9
itself known as electroneg- |added to an isolated gaseous . .
ativity. atom. Ans- The atomic number of phosphorus is 15.
ﬁ'orl]fj:j tgfonafc’peny of a ﬁa ';t'jm‘_“e property of an isolat- The electronic configuration of phosphorus is:
3. It has no unit. 3. lts unit is KJ/ mol. P=182 232 2p6 332 3p3
4. An el th tant
4. The values of electro- value of the electron gain en- the hybridization of p in PCls is sp’d and has
negativity cannot be deter- thalpy that can be calculated trigonal bipvramidal geometry.
mined experimentally. experimentally g py g ry
Plground state) [11][ 1] ITH [ [ [ []
ab ol TR ol b A T
1. & 0] & & WAND] |1, Soacia a1 Gl & TF P(excited state) | 1 | i
S 4 AT S A WWWTUE:%W Scaford raear o
3TN IR HHNS Al & Soweld Sisd W e @t | S e
TS degd HOTcHBT & Folt T AAT & & F IR PCl .’ | | H | | | | ‘
& H FloT AT &l T a3 g R AR A R R LA LEA R ERAT
2.%@@@%@% 2. IE U YU A HT 0T § CI Cl CICI CI
T & 3. a9 Kd/mol B
3. S FS SIS A 4. FHY dca 7 solEgid deyd Therefore, the geometry of PCls is trigonal
;Hmﬁ *0 g‘_’g ﬁ‘_"’—;ﬁ U_ﬁ" Mﬁ T T wﬁ mﬁgﬁa};% bipyramidal. The bond length of the axial bond
& AT o T B oo Ty is longer than the equatorial bond because
HEfT-11 RHTIA fasTr) —




the axial bond experiences more repulsion
than the equatorial bond.

3ccR- BIEHRE T AT Hheih 15 Bl

5)

BITHRY T Soldclieleh Aedrd §:

P=1s® 2s® 2p® 3s® 3p°

PCls # p &1 §&0T sp°d & 3R s@d e
feffad sofafa &

PCls 1 sarfafa Peoia fgRufse &1 e
SUe H FETS favadhy ey & 3 ofelr gl
%?&ﬂ%y&ﬂwmﬁuﬁ?ﬂﬂmﬁmﬁ
H@EWUTWWWT%I

Although geometries of NHz and H20
molecules are distorted tetrahedral bond
angle in. Water is less than that of ammonia.
Explain.

Ans- The molecular geometry of NH3 and H2O can

be shown as:
N'\ /O\
H H H H

The central atom (N) in NH3 has one lone
pair and there are three bond pairs. In H2O
there are two lone pairs and two bond pairs.
The two lone pairs present in the oxygen
atom of H2O molecule repels the two bond
pairs. This repulsion is stronger than the
repulsion between the lone pair and the three
bond pairs on the nitrogen atom. Since the
repulsions on the bond pairs in H2O molecule
are greater than that in NH3 , the bond angle
in water is less than that of ammonia.

3cR- NH3 3t H20 & amuifasw snfafa & 5@ vor

HefT-11 QAT faaD

ﬁ'@ma'rm%

\/\

W U A 3R i et oAt & 9 &

gfaedor ¥ 31t FAoed &1 IfP 0T 7 ImEy

FIAT W fAHEOT NHg T efeTt & 318 @il &,

gﬁﬁmaﬂwaﬁﬁm@rmﬁmm
I

LONG ANSWER TYPE QUESTION
& 3adT wed

1)

1)

Ans- (i)

2)

a. write the molecular orbital configuration of
0,". calculate its bond order and predict its
magnetic behaviour?

a. 02" @1 nvrfaw #aflw =g Af@T | 59
ST FA A AT F AR §HF P qGER
#r wfgsgarft FI?

a) 02'(15) = (ols)* (6*1s)* (62s) (6*2s)’
(02P,)* (n2Py” = 72P,%) (1*2Py)"

Np=10,N,=5

Bord - Order

(No - No) =5 (10-5)

=25

Magnetic Behaviour- It Is paramagnetic in
nature due to the presence of unpaired elec-
tron.

I SGER- IYTAT Soleelel &l Ui &
FROT whfa ma@lzrl

b Write two conditions for the formation of
Hydrogen bond?

b. FEISA &Y & RAAT F AT o ot P ?
The molecule should contain a highly
electronegative atom linked to H—atom.

(i) The size of the electronegative atom
should be small.

U H H-RAT] F 3T T IcAfH faegd

quwgﬁmaﬁvl

(ii) %Wwwmmm
I

a) Distinguish between a sigma bond and a
Pi bond

a) RvaT ey 3 9 ey F i AT T9”|

_1
=2
=2
—2

Ans-

Differences Between Sigma and Pi Bonds

Sigma Bonds

Pi Bonds

1.

The formation of sigma bonds
involves the overlapping of either
one hybrid orbital and a single
pure orbital or two pure orbitals
and two hybrid orbitals.

1. The formation of pi

bonds requires two
unhybridized orbitals
to overlap.

. | bonds must always

2. Sigma bonds can exist . - )
h coexist with sigma
independently and allow free
" bonds, and they
rotation. . .
restrict rotation.
. Pi bonds are typically
3. Sigma bonds are stronger bonds. weaker than sigma

bonds.




4. Pi bonds between
4. Sigma bonds are the first to form two  atoms _only
) form  after sigma
when atoms interact.
bonds have been
established.

5. Only one sigma bond is formed|5. Two pi bonds can

during the bonding process exist between two
between two given atoms. atoms.
6. Sigma bonds have cylindrical 6. Pi bonds do not

charge symmetry around the bond

axis. have symmetry.

7. Atoms with pi bonds

7. Atoms with sigma bonds are less are more reactive
. compared to those
reactive. . .
with  only  sigma
bonds.
8. Sigma bonds can be used to 8. Pi bonds canngt
. be used for this
determine molecule shapes.
purpose.
R7ar 3k 9 smeEy & T 3w
AT 3MEY qTE 3MTeer

1. f@ear ey & [A0r & ar
dl T HRT HeTh AR TH A
et AT &1 g HeTh IR
FHRT FaTF HT ATt

1. 91$ ey & AT &
T AfIITT e &
T oY 3HHRT FeTh Fir
3T Bl B

HIGERRGIES!
2. UTS TS $T g/ QAT
2. e 39y TadT & ¥ AlSg IS & ATY FE-3ided
& ga § 3R A JeeAT F g TRy, 3R 3
HATT & TH § g—eamasrqﬁaﬁam
[
3. OIS 3 3H ak W
3. TR@@AT e Holgd €Y & mm@rw
|
} 3T & &=
4. 9 AT RER foham F7d § 4 %&T@m P
FeAd gl
5. a1 fau av WRA3 & g §ae (5. & AR & & ar
R & ERIT dae T @A uTS Y Hisle & Tkl
e AT B gl

6.?%9;3;@13{&??@? 6. %Tﬁwaﬁ
gl

. el TRIAT NEE TTer
7. TRIAT €Y dTel YA HdT : ;
) QIHATOTAT T Jeolal
iR g &l gﬁaﬁa@ﬁ:&aﬁam
|
8. THAT TEET & IUANT 3707 8. 3 3T & foT Us
AR URE aer & faT frar | 3meer &1 39 w361
ST FFr B AT ST Fehell B

b) Define dipole moment? Write the significance/
application of dipole moment?

b) faya smgel w aRenfa w¥? fega smget &
m/aam‘rzmr o

Dipole moment is the product of the mag-
nitude of the charge and the distance be-
tween the centers of the positive and negative
charges. It is denoted by the Greek letter ‘W

Mathematically,

Ans-

Dipole Moment (u) = Charge (Q) x distance

HefT-11 QAT faaD

of separation (r)

It is measured in Debye units denoted by
‘D. 1 D = 3.33564 x 10°° c.m, where C is
Coulomb. The applications of dipole moment
are

(i) The dipole moment helps to predict
whether a molecule is polar or nonpolar.
As p = g X r, greater is the magnitude
of dipole moment, higher will be the
polarity of the bond. For non-polar
molecules, the dipole moment is zero.

(i) Symmetrical molecules have zero dipole
moment although they have two or
more polar bonds. (In determination of
symmetry).

(iii) It helps to distinguish between cis- and
trans-isomers. Usually trans-isomer has
higher dipole moment than cis- isomer.

(iv) It helps to distinguish between ortho,
meta and para-isomers. Dipole moment
of para- isomer is zero. Dipole moment
of ortho- isomer is greater than that of
meta-isomer.

3col- fgega 3mel e & IRAT R eelcHs dur
me%%a%éﬁaﬁrq&w?mm
AT &1 3V I MW W F ST ST B

IOdT &7 9,

fergra 3ol ()

= 1A (Q) x GUFHIOT HT g (r

38 ‘D’ gaRT &g g Debye %Elg?ff & AT
Sar &1 1 D = 3.33564 x 10°° @+, /@ C

W%IWW%W%

(i) Wmuﬁﬁdald It & AGE Ll
aﬂ%’mm%mmmlaﬁ:p
-qu mmmwm
3RAF g, T T gadT 3 & e
aﬁvﬁlgwaaﬁumsﬁ%ﬁv fegra a7or
YT gl

(ii) wﬁam&ﬁ#ammmm%
gTeliTeh 3eT & a1 e g Suet g
¥ (@Euar ¥ fefor H)1

(iii) IE cis- IR trans-HATGIT & &F AR
Coe ;},qu FAT &1 MHAR W trans-
AT A cis-FATGIRT Jefell 7 i8S
feya 3meet grar g

(iv)?ZI'g»’3-lT2ff R e
A A H HAce Idl gl WI-3MEAHAR &7
fEea el o= g g1 irf-garaTdy
I THE HEO AeT- FAEA F Jore &
3 g B

3) a) what do you understand by bond order?

Calculate the bond order of N2, O, 02" and




Oz

a) e FfE F 3T FAT FHSA 872

N2, Oz, 02" 3R Oy & 3G %A &I IV FHL
Ans- It may be defined as half of the difference

between the number of electrons present in
bonding and antibonding molecular orbitals.

3c-30 AU IR gfaseys 3nfoash warwl &
AIS[e golagiall T T&IT & T & IHR & I
& & H aRea fRar a1 a@ar gl

ey Hife (B.O.) = % [N - Ng

N> —51s’0 1s° 0‘*252 0287 nszz Vg 2py2 c72pz2
TS P = % (Nb - No)
=1 (g_7=
> 8-2)=3

O2=0 15" 15°0 2576 2575 25 <j2pz2
bis 2px2 s Zpy2 T* 2px1 ¥ 2py1
WE R =2 (No-No)
1o =
=3 8-4)=2

3 =51s’0 156256 252c72pz27f2px27f2py2 * Zp,(1

0))
IET FRE =2 (No-No)=1(8-3)=35
Oy =15’ 1s’62s°0 25262p227f 2px2” 2py2 * 2px2;r* 2py1

FET AR =5 (No-No)=5(8-5)=15

HefT-11 QAT faaD (Er)






