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1.  The bond dissociation energy of B-F in BF; is 646 kJ mol-! whereas that of C-F in CF, is

515 kJ mol-!. The correct reason for higher B-F bond dissociation energy as compared to that

of C-F is :- [ATEEE-2009]
(1) Significant prt — pm interaction between B and F in BF; whereas there is not piﬁﬁﬂiﬁv of / k @jhdhf‘ﬂ

such interaction between C and F in CF,.

(2) Lower degree of pn — pr interaction between B and F in BF; than that between C and
F in CF, / ;O 2'( 35

(3) Smaller size of B-atom as compared to that of C-atom
(4) Stronger ¢ bond between B and F in BF; as compared to that between C and F in CF, é—-/— — /

Ans 1
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Decreasing order of bond angle is - [ATIMS-2011]

(1) BeCL > NO, > SO, (2) BeCL, > SO, > NO, \/Cﬂ 0 ueskior
(3) SO, > BeCl, > NO, (4) SO, > NO, > BeCl,
[3°

Ans 1
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The structure of IF is :- [AIEEE-2011]
. : P j/‘,\D !
(1) octahedral (2) pentagonal bipyramid C) e 7% KC
(3) square pyramid (4) trigonal bipyramid }O C
Mo K

i

|©020 7ank

Ans 2
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The molecule having smallest bond angle is :- [AIEEE-2012] J F(l
(1) PCl, (2) NCl, (3) AsCl, (4) SbCl, 3

{ 2ast e/ @ N dj

” S ) @A(()
Ans 4 i Z\ (l @SECE
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For the compounds CH;CL, CH;Br, CH;I and CH;F, the correct order of increasing C-halogen
bond length is :

(1) CH,F < CH,Br < CH,Cl < CH,I (2) CH,F < CH,Cl < CH,Br < CH,]I S-
Ans 2
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In CuSO,.5H,0 all Cu — O bond length are not equal. The total number of shorter Cu — O

baids wilhie i AIMS 2013]  \NY VWU Ay ,Lr'\o

(1) 4 (2) 1 (3) 2 (4) 3
-~ vonded
0
H H Hydrogen
| | =~ /
H-0_ 1% o-H_  H./o_ o } \/]g{j ™
Ans 1 L N G
H-0 o-H™ JH.LoO 0
| | T
H H
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VBT ) =7 JMOT

The life of Oxygen
Diamagnetic- 57

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ™ Google Play



Molecular Orbital Theory
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The molecular orbitals like the atomic
orbitals are filled in accordance with
the Aufbau principle obeying the Pauli
Exclusion principle and the Hunds Rule
of Maximum Multiplicity. But the filling
order of these molecular orbitals is
always experimentally decided, there is
no rule like (n + 1) rule in case of atomic
orbitals.
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ABMO >
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orbitals that of atomic orbitals
A
Atomic Atomic 2, 2—
orbital

Increasing energy

orbital
- L i e R
k1 b
Td:

G BHC

lowe rgy than
that of atomic orbital
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Nodal Planes

Nodal planes are regions around
atomic nuclei where the likelihood
of finding electrons is zero.
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Gerade and Ungerade b ot

o b
BMO |ABMO

Type
(o) g, np= U, np=1
n u, np=1 | g, np=2
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GMO A MYD
Energy Level Order For Molecular Orbitals

E_)cpgfl‘{‘f\ef\*"]

o1s < 6*1s < 62s < 6*2s'< 02,<(m2,=m2 )<n*2, =n*2 <
2, 5L PN
For elttrons > 14 |

Example: O,, F, \ |

I 18 |
I
0152,< 0*1s < 02s < 6%2s,< (_"pr =mn2,)< 02, lT[*pr =n*2, <
0‘ T~
P

For | e Ehe

Example: C,, N,
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Electronic configuration an molecular behaviour
6'7* Ao

~ %
N, -number of e _in BMC ‘@/ Mo BO?O

= 5

N_-number of S
(i) The molecule is stable |@ BO @

\o{(

ey
(ii) The molecule is unstable if(N,, is less than N, e rlz
Bond order (B.O.) =% (N, - N.) (L ) = IS

————
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* * - %* - ¥ *
0ls < 0%*1s < 025 < 0*2s < (W, =M ,, ) < Oy, <T¥,, =M*2 <0*2,
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Getiton

Get Top Ranks in IIT-JEE/NEET with eSaral APP P Google Play




=
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N, —>
As™ | Bond or () =%6-4=2 Z C /
wp/\ @ G l:+5’l" Q =%[8-3=25 — _ ARMO— gl |
) )}L iy Q =1[8-5=15 l(a:#’*f; MO @)027
OF = 1i8-6 = ‘= F:
/ 2
, Q=3
1 Stability order —
O’>0>0>0>0"
m Bord length -
o >O> 0,> O> OF
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During change of O, to O, ion, the electron adds on which one of the following orbitals ?
(1) o* orbital (2) o orbital [AIPMT Mains-2012]
(3) n* orbital (4) 7 orbital

Oy ™

Ans 3 NL -7 gl
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The correct order of bond dissociation energy among N,, O,, O,-is shown in which ofthe following
arrangements? [JEE-MAINS(Online) 2014] /\/Z —_ }

()N, >0, > 0; (2) 0> 0; >N,

i R R (4) 0; >0, > N,

Ans 1
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According to molecular orbital theory. which of the following will not be a viable molecule ? \7 @ O <

[JEE-MAINS 2018]

(1) He; (2) H; (3) - (4) Hel

Ans 3
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F Pale Yellow
2

cl, Greenish
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HOMO-LUMO Transition
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¢ Fransition
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Polarity in Molecules
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Dipole Moment
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W
p=@Ex@

g = magnitude of charge on any one of
the atom of the bond.

d = distance between two atoms of the
bond.

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P Google Play



Dipole moment is measured in Debye
unit.

1D = 1018 esu cm (magnitude of
electronic charge = 1071? esu & the
distance between atomic centres i.e.,
1078 cm)

1D = 3.33 x 1073 coulomb x metre.
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Resultant DM

b
/é
N

Mresultant = \/“12 + pz% + 2pyppcos0

-
L
L
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If u =0 compound is non polar and
symmetrical
Example: CO,, BF,, CCl,, CH,. BeF, etc.

If u # 0 compound will be polar and

unsymmetrical.
H,0, SO,, NH;, C1,0, CH,;Cl, CHCI, etc.
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Q) What is the order of Dipole Moment in HF, HCI, HBr, HI?

HF > HCl > HBr > HI E/‘\/q\ ,(/]7\

1.92D, 1.03D, 0.78D, 0.38D

) . F \\/\/\
NH . PH , ke
yH z 1
N*——H ‘W@P\ &
My K,
<+— =
«—+  lH U =0.58D
n=1.47D
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Q) Compare dipole moment in CH,;F, CH,F,, CHF; & CF,

LZm YN\
B
3
Sol. @> CH,F, > CHF, > CF, }
N

As number of F Increases /
it opposes dipole moment due to other bonds. 7

):l.
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To distinguish cis form or trans form

N < [LHLOQ 796(4(]?
CI—C—H Cl—C—H
| [ ks ff=c
Cl—C—H H—C—Cl s A, # .
<— +—>
u=0
gi:fgrm Trans-form
Polar (p # 0) Non polar

% lonic character = 16A +3.5A2
(A is the absolute EN difference)

= [ u‘observed/ ucalculated ] x 100
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To Locate Position Of Substituents In Compounds.

. O?m7f9 (?}1(\@"4(

(AL

N
Bond Angle

Para Meta Ortho
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Q.2 Find the number of molecule having dipole moment less than the

Cl
dipole moment of l
Cl ,_ CLES
& q\cllqd ?lo Cl: i
C
(Sj cl cl ©
Cl ]

C

Cl

Q.

C

e

Cl
Cl
’l
1 Cl
Cl Cl
1

l
C
C
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Caution

In chemistry dipole moment direction
is from positive to negative, whereas
it’s opposite is true in Physics!!
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“When something is
important enough, you
do it even if the odds
are not in your favor.”

Elon Musk

y . _
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- Weak Bonds  «_ .

(o 2 )\/wf,--?i'/\v v

: 6 —W |

A4 Dipw "7
7+

. . $\C S+ 1
(a) lon-dipole attraction ( 54 N f}v*‘ @v
(b) Dipole-dipole attraction p I O

(c) lon-induced dipole attraction 3
(d) Dipole-induced dipole attraction |

(e) Instantaneous dipole-Induced dipolg
(Dispersion force or London forces)

strength of Weak bondsa>b>c>d>e
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Instantaneous dipole- Instantaneous induced dipole attraction
(London Forces)

Exists among the non-polar molecules like H,
, 0, , Cl, etc. in solid or liquid states.
Liquification of noble gases happens by the
action of London Force.

instantaneous dipole instantaneous induced dipole
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Q) In which molecule is the London dispe\rs_i‘@rf’o&e likely to be most important
in determining melting point and boiling point :

(A)ICI Folx  (B) Brynp
(C) HZS 17 (D)COfola«r

Ans B
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Q) Among the following, van derWaals forces are maximum in :

(A) HBr (B) LiBr (C) Licl
~

O VDT o Moleculo

Ans D
Moleuclar mass is maximum
for AgBr
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Q) The decreasing solubility order in water of noble gases is

A) He > Ne > Ar > Kr > Xe
EB;HE Ne < Ar < Kr < Xe golqg[l;l«a (>< Fé‘((g;
(C) Ar > He > Kr > Xe > Ne
(D) None of these VD'£0< }\,]7»\
Wk

Ans (B)
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5
+H O
° Ns &/ N\ H/ L prsd
Pt
s \ D[Fbla—- D;()ole 6\/})@“’“&"“

1) Happens in the case of high EN elements.
Such as F, O and N.

\.--""--_____—_-"‘-.._
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H-bond can be classified into 3 categories.
(a) Weak < 25 kJ/mol.
(b) Medium 25-35 kJ/mol

(c) Strong > 35 kJ/mol ' >(,/w 0 “2
ex : K*HF,” or [HF,] ion energy = 220 B
kl/mol. ol s
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@Zl;&’?;__ NTQ'l
NT & (e —

possibility increases when atom A is
more -ve and availability of |.p. on B- /\/ O
atom. (B must be relatively less -ve) \

Q) The correct order of H bond strength is?
k 4 [>
P: O-H----N Q:0-H----0

R: N-H- - - -N S: N-H----0
A X

(A)Q>P>S>R (B)R>Q>S>P (C)R>S>P>Q (D)P>Q>R>S
Ans. D
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H-Bonding

Intermolecular Intramolecular
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O

H/

PN Intermolecular
o.H H
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Q) Explain Anomalous behavior of Water and crystal structure of—!fgl_
0 SF,Q c g

Q ,LQ’(faL\fJ"er
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Intramolecular
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-2 Buttecfly Aruchae
PHp | Geeeeeen H\C;
N, b
0 R O

o-nitrophenol
less soluble in water Cloor H
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Viscosity: The substances which can give more
extensive hydrogen bonding will have higher

viscosity. S_L I~ S\‘*D gt \/l Slogl b X aﬂ‘é?rrwa o lgr
[ > BL \ “L\ @or\a’r%
P e < |
Q) Why D,0 has higher viscosity than H,0? Y
.(j"rb% NN [w
Sol. D is more electropositive than H, so (Bd\oﬁy

partial positive charge on D is more thanon H,
hence the extent of H-bonding is more in D,0
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Dipole induced dipole interactions are present in which of the following pairs :-

(1) 4\1}() and Hengtoms (2) H[:)O and alddhol [NEET-UG 2013]
(3) Cl, and CCl, (4) Hél and He atoms
N
N NP 4
Ans 4
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Which of the following is a polar molecule ? [INEET-UG 2013]

(1) XeF, (2) BF, (3) SF, / (4) SIiF,
%4 f“WW 1r See sa) TeAvaned |
Ans 3
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Electrovalent or lonic bond

One should be electropositive &
other should be electronegative

High EN difference

Cation forming element should  (5v0up | 21
possessvalence
electrons

Anion forming element must (5/ ;L/ [7
possess 5,6 or 7 valence
electrons
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/\/0\6’ Vigosily < MM o Fovez

A bond is formed when Energy is released

lonisation enthalpy of Na = 496 KJ/mole

Electron gain enthalpy of Cl = -349 KJ/mole

147KJ/mol
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lonisation enthalpy of Na = 496 KJ/mole ]\/ok 98

Electron gain enthalpy of Cl = -349 KJ/mole

Lattice Energy of NaCl = - 787 KJ/mol

" -640 KJ/mol
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(a) Lattice energy (L.E.) < 1

Tr
r=r,+r =i ionic distance
Ex:(NaCl > KCI
(b)L.E.xZ* Z"

Z* = charge on cation
Z "= charge on anion
Ex MgO > NaCl
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, S-block electrovalency

=3 Alkali Metals

K | Ca
+1

cs'sa| Alkali Earth Metals

87 | 88 + 2
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d-block electrovalency

Mriable Electrovalency \

(a) Instability of the core: Do not attain
inert gas configuration, hence
unstable core.

Fe = [Ar] 452 3d°

(b) Comparatively less difference
between successive ionisation energies.

Q: Fe (+2, +3), Mn (+2, +3, +4, +7) /

Ny TE D7
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p-block electrovalency

Variable Electrovalency %

Inert pair effect

Tendency of the s subshell electrons of p
block to become inert to bonding in the
elements at the bottom of the groups.

Increased effective nuclear charge at the
\bottom of the groups. )
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P
+1 oxidation state of Tl is more stable
than it’s +3 oxidation state. Similarly +2

for Pb > +4 and +3 for Bi > +5
\_ _J
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Q) PbCl, is stable at room temperature, whereas Pbl, doesn't exist. Explain.

—
—

rlo’LL‘f—’? 1,7\7“- _l, — TZO(04
LSl 2, \erle
Sol.  Due to inert pair effect Pb(+4) is less stable /|7 v 2 do %
than Pb(+2). Hence it is very good oxidant.

Pb(+4) + 2e-—— Pb(+2)
Reducing abilities of halides follows the sequence
IF'>Br=>Cl~

Pb(+4) + 4CF —> PbCl, —— PbCl,+Cl,

Pb(+4) + 4-—> Pbl, +1,

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P Google Play



AgBr

Agl
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C)VCI|¢ -&r CLG"(QC*Q(

With increasing polarization, the charge
clouds of neighboring cations and
anions would ultimately tend to mix or
merge with one another as is observed
in a covalent compound.

No bond is 100% covalent or lonic
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Polarizing power of a cation @ // 3 @T

is usually called lonic & densi b’r
Potential or Charge Density @ ib Cov 7\

Charge on cation

Ionic Potential(phi) o Size of Cation
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Fajan’s Rules

Charge on cation

Ionic Potential hi) <
B P e S ize of Cation

Getiton
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Size of cationI | Covalent characterl L —@
Afaf— acT ﬁ@

(43@»« 9 - —
Size ofanionI ) [ Covalent character[ -
Caﬁ:m\J/ g{)% ‘_____h) CGV}

Anisn ' p7
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Q) The most covalent halide is:- //\

(1) AfF, (2) AlCl, o S
(3) AlBr, 4) Aﬂg Fr 4) sﬁz
Ans 4 Cov
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Chargeonion| ¢ | Covalent character|
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4) A cation with 18 electrons in its
outermost shell (non-inert gas or
pseudo inert gas configurations, ns? np®
nd'?) has greater polarization power to
polarize an anion than a cation with s-
electrons in its outermost shell (inert
gas configuration ns? np®) even if both
the cations have same size and charge.
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Which is more covalent, CuCl or NaCl?

Ans ) Cu® and Na* both the cation (Pseudo- d} = lglgck
inert & inert) have same charge but s¢udop ¢>
polarising power of Cu* is more than Na* f
because — \/
[C'\é{+ CD’\F@UY‘&HO-\

Z ... of ns?p® (inert) < Z_,; of ns2np®d?®
(pseudo-inert)

Na* < Cu*
(lonic) (Covalent)

So, CuCl has more covalent character than
NacCl.
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Ly*
1. Colour in lonic compounds & coloueT

2. Thermal Stability ‘}mmkmot-wr\ Tgf\ qé)

3. Melting point ¢ NP

In oatey

4, Solublllty (fﬁ\ s olub "‘) d/

5. lonic Mobility
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The bigger anions are more polarised and hence their electrons
get excited by absorption of visible light

¢ | color |
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Q) In SnCl; and Snl;, which compound is more probable to show
color?

Ans) SnCl, is white but Snl, is red
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[Thermal Stability]
‘ 1
|

E’olyatomicAnionJ [ Mono:.=|tom|c ]
Anion
lonic
Character(Fajan’s Lattice Energy
Rule)
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Alkali Metal Carbonates: lonic character
order

Li,CO; < Na,CO; < K,CO, < Rb,CO; < Cs,CO,

Alkali Earth Metal Carbonates: lonic
character order

BeCO; < MgCO, < CaCO, < SrCO; <BaCO,
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A
MCO, — MQ +CO,

Carbonates of alkali metals other
than Li,CO; do not decompose on
heating, they melt on heating.
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Thermal Stability of Metal Sulphates

MSO, —— MO +SO;(T>800°Cthen SO, — SO, +%0,)
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Thermal Stability of Metal Nitrates

2MNO, — M,0 +2NO, + %0,

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ™ Google Play




Ag,S is less soluble than Ag,0 in H,O

Fe(OH), is less soluble than Fe(OH),
in water

$| solubility|
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M.P. of covalent < M.P. of ionic
BeCl, , MgCl, , CaCl,, SrCl,, BaCl,

ionic charater ] MP I

$| MP|
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Exception
NaCIl>KCI>RbCI>CsCI>LiCL
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Q) What is the correct order of hydrated size for alkali metal cations?

Li>Na>K>Rb>Cs
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V@ < 2.2 Basic
2.2<\N®D < 3.2 Amphoteric
V@ > 3.2 Acidic

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ™ Google Play



r! 0 RN i \\ O \
I { I \ !
D el
\ 0 % : \\ /S0 h
\ S < !
\\ 0 0 //
\ ’
\\ /,
i i

Ny mmn T

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P Google Play



| i gb\u\\oi(ig
ﬂr@f\) A +“Q§n [

Al - s AR X

Whenever any compound, generally ionic or polar covalent is dissolved
in a polar solvent then different ions of the compound will get
separated and will get surrounded by polar solvent molecules. This
process is known as solvation. Energy released in this process is known
as solvation energy.
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Condition for Solvation gr’\ | Conducknby)
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(i)Water has maximum dielectric constant
(e = 80)
(CH,OH € = 35), (Acetone € = 21)
(C,H.OH € = 27), (Ether € = 4.1)
(Benzene € = 2.3)

H,0 > CH,OH > CH,CH,OH > CH,COCH, >
CH,OCH, > CH,
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General observation

?D[V} Poro gl ¢
Big lons Small lons
*SO* | D adien 5o *OH ~
. CO,2 ‘ {J/ .F_J/Sd/
eBr \L- e 02
o| . G2-
*Clo,
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1. BeSO, > MgSO, > CaSO, > SrSO, > BaSO,
2. BeX, > MgX, > CaX, > SrX, > BaX, where (X = Cl, Br, I)

Polyatomic anion. With Anion = Cation

3. Li,CO, < Na,CO, < K,CO, < Rb,CO, < Cs,CO,
4. NaHCO, < KHCO, < RbHCO, < CsHCO,

Polyatomic anion. With Anion < Cation

5. Be(OH), < Mg(OH), < Ca(OH), < Sr(OH), < Ba(OH),
6. LiF < NaF < KF < RbF < CsF

Monoatomic anion.
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Exceptions

1)BaF2>BeF2>MgF2/

Above happens because BeX,, forms a soluble complex
in water, leading to increased solubility.

2) NaCl > KCI > RbCl > CsCl > LiCl
3) NaF > KF > LiF > RbF > CsF
4) mgc,0, < cac,0, < srC,0, < BaC,0, < BeC,0,
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Amongst LiCl, RbCl, BeCl, and MgCl, the compounds with the greatest and the least ionic

character, respectively are : [JEE-MAINS(Online) 2014]
(1) RbCl and MgCl, (2) LiCl and RbCl

(3) MgCl, and BeCl, (4) RbCl and BeCl,

Ans 4
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