10C Mega Revision ¥
- Live at 8:00 PM

&

1St March - 13" March Vﬁ.

Get it on

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



Complete Chemistry Mega Revision Timetable

v J
~ iMarch M  3March | 5March M 6March

Coordination Chemical p—block p—block (class 11)
Compounds Bonding (Class 12) + Periodic Table

___8March | loMarch | 12March 13 March

s-block d & f-block ﬁgurprise Gift
+ Hydrogen -

Metallurgy

Get it on

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



Complete Chemistry ME%! Revision PYQs & Quiz Timetable
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By convention
energy of a system
at oo = zero
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Chemical Bond: The attractive force which holds
various constituents together in different
chemical species is called a/chemical bond.

1
Energy

Stability «
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F____
Potential Energy

>
C RL_ Distance Between Atoms
-
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Repulsion Attraction Dominates H

Energy(KJ/mol)

Distance of
separation(pm)

Bond Energy = -435.8 KJ/mol

g : Bond Length (r) = 74 pm
Bond Length

Bond Energy
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Q) Ij:t_‘_(_)_r_ms_lj}_ but He doesn’t form He,?

M xe
Nam 2t et

H,
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Penetration Power
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iBondﬂ

IStrong; Weak |
0 KJ/mol 42 KJ/mol

g

| Weak Strong
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Strong

Bond FO —S0
Loss/gain Sharing of 06 — O
of electron electron > S0

| I |
Equal Unequal
lonic L L
Covalent Coordu::ate
or Dative

Get it on

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



(\/\/alence Electrons 20uter shell electrons that take
p i mbination are known as valence

electrons.
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Octet Rule
O 1 : 3 N"L [/'l @

> kW
% 79{ < \/S"‘g /EF})M 5

Atoms can combine either by transfer of ~
electrons(lonic bond) or by sharing of }’f@ozr

valence electron(covalent or co-ordinate
bond) in order to have 8 electrons in their

valence shell. This is known as octet rule.

A
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It is the electrostatic force of attraction between the
nucleus of one atom and electron cloud of another atom
when electron pairs are shared equally between two

atoms.
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Conditions for formation of covalent bonds
-

Jo O ﬁ

(1) Similar Electronegativity

—

(2) The shared pair of electrons
should have opposite spins
and are localized between the
two atoms concerned.
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ﬁ) Physical state: Under the normal \
conditions of temperature &

pressure these exist as gases or
qu@w boiling points. This is
due to very weak forces of attraction
(vander waal's forces). Some exist as
soft solids if their molecular masses

Qre high. /

F,, Cl,(gases) Br,(liquid) l,(solid)
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Properties of Covalent compounds

. “ta . L, V‘« @ T & (@)
Melting and Boiling Points ow | {/ [H ECHVC%“ %

With the exception of few which have

giant 3-D structures such as diamond, g"’_
carborundum (SiC), silica (SiO) ,others
have realtively low melting and ﬁ;ry
boiling points.
Electrical conductivity :

te

(a) In general covalent substances Cr\rqfl"
are bad conductors of electricity.

(b) Substances which have polar

character like HCI in solution, can

conduct electricity.
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4)Solubility (ovdenle Compoands —menm pof,

like dissolves-like T~ o
=L

™\ o ~p0 lav

Some of the covalent compounds like
alcohols, amines dissolve in water due
to hydrogen-bonding.

Isomerism: The covalent bond is rigid &
directional. On account of this, there is a
possibility of different arrangements of
atoms in space. Covalent compounds can
thus show isomerism.
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Variable Valency 4.

Col (kw
1. Variable valencies are shown by qL s
bl iute P 4 S,
2. 3" and above period elements ’}’() A, 5%
= },{1 S
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Q) The maximum covalency is equal to? (excluding 1st and 2nd period)
(A) the number of unpaired p-electrons % ¢ &
(B) the number of paired d-electrons
(C) the number of unpaired s and p-electrons
(D) the actual number of s and p-electrons in the outermost shell.

Ans D
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How to draw the Lewis structure
(1\/

1) Identify the central atom
) y b s o / .,

a. least electronegative atom
b. less in number S
&

c. atom which can form maximum
number of bonds

d. Sometimes can't be decided on the
basis of EN or number of atoms
(less). In such cases, that atom is
central atom which appears in
central position of given formula of
molecule/ion.

Hf
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Formal Charge

Formal Charge
(F.C.) on an atom
in Lewis Structure

Total number of
valence electrons
in the free atom

|

Total number of
non bonding (lone
pair) electrons

¥:[Total number of
bonding (shared)
electrons]
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Bond Parameters .~

1) Bond Length

2) Bond Angle
3) Bond Enthalpy

4) Bond Order
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VEEU (glom

VSEPR®

Valence Shell Electron Pair
Repulsion Theory
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Sevi9T Main Postulates of VSEPR
S R op

1. The shape of the molecules is determined by repulsions
between all of the electron pairs present in the valence shell
of central atom.

2. A lone pair of electrons takes up more space round the
central atom than a bond pair, since the lone pair is attracted

to one nucleus whereas the bond pair is shared by two
nuclei.

3. It follows that repulsion between two lone pairs is greater
than repulsion between a lone pair and a bond pair, which is
ion between two bond pairs.

— N
Ip—Ip>Ip—bp>bp—-bp
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| 0 2
ébé\\?l/“/\l/ F
4) The magnitude of repulsmns between

bonding pair of electrons depends on the
electronegativity difference between the s
central atom and the other atoms. /”!L

o ) ONT

5) Double bond causes more repulsion L//
than single bond, and triple bond

causes more repulsion than a double
bond.
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Number | Number
of bond | of Lone
pairs pairs

Molecular
Geometry

2 0

Linear

Ex:
co,

Trigonal
Planar

EX:
BF;

Bent,
Angular or
V-shape

Ex:
SO,

Tetrahedral

IEX:- '

CH,
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Number | Number Molecular Bond
of bond |ofLone Geometry Angle
pairs pairs
4 2 Square Planar | 90°
Ex : XeF,
7 0 Pentagonal Bi | 90°-10
Pyramidal 72°-5
180°- 1
Ex:IF,
6 1 Pentagonal <90°
Pvramidal or |<72°
distorted Ex : XeF,
actahedron
5 2 Pentagonal 72°
Planar Ex:
[XeF:]™

. Getiton
® Google Play



Number  Number Molecular
of bond of Lone Geometry
pairs pairs

4 2 Square Planar

Pentagonal Bi
Pyramidal

Pentagonal
Pyramidal or
distorted
octahedron

Pentagonal
Planar
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Bond Length ofH S@Bond
length of F, is(144 pm!

Bond Length of O, is@m
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VBT

Valence Bond Theory
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D Oertepr™y

-
-

~

O\/:Yloxf/?i’b

(1) A minimum energy state when two
hydrogen atoms are so near that their
atomic orbitals undergo partial
interpenetration.

(2) This partial merging of atomic orbitals
is called overlapping of atomic orbitals
which results in the pairing of electrons.
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( Overlapping

More the extent of

overlapping, stronger is
@ond.

(1) Sigma (o) bond
(2) Pi () bond
(3) Delta (6) bond
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o overlapping

1. s-s overlapping ‘O’
2. s-p overlapping = ""

3. p-p overlapping ’(‘)‘ _
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Pi (r1) bond

Here we can see that bonding happens
perpendicular to the inter-nuclear axis.
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Q) Ifxis the inter-nuclear axis then which overlapping results in T bond?
Dp,-p 7 Q- —>0"
G)s—po— @Dps—Px 5

- g C AN N@\&r MGRe a
e <~ loond

Ans. (1)

Sol. s—s— o bond
s —p, = o bond
P — P, — © bond
py — Py = 7 bond

Get it on

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



Q) Count the numberofoc & n bond in a/ggt’y__mi(c H,)

35 ﬁ | 2
S n ﬂLc .
O

16,2 nC-C O—- —O 2 6 C-H
D)
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6 Bond Jgé\am R naht ha

Four Lobe Interaction
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Cases where Eoging not allowed

j(’*; flak\&’;} I’\Oc'/{ﬂ‘ F@U’(\QS

Zero Overlappmg -
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Bond Strength

9 (g\j(s
kP @D B

size
1s-2p>2s-2p >3s-3 “Rd B
% 26 p p @ 22eS %7

BS « directional nature
P-P>S-pP>S-—S

Sigma > Pi

@the dominan@
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Bond Energy

BEoci BEC’(%

size

In the two, size is the dominant
factor. When size is similar
compare on the basis of Ip-Ip
repulsion.
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Q) What is the order of Bond Energy in the following single bonds?

.M- \
C-C, N-N, 0-O, F-F STY Gimi las Vm’“"f .
Ans) Bond Energy order for the above single bonds is

C-C > N-N > 0-0 >F-p D

Here size is similar as all are of 2nd period.

merepulsion is the dominant factor.
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“ggiu'rl:l!:lr DAYS;
MIAXKE THE DAYS’

COUNT.”

—MUHAMMAD ALI
1942-2016
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My Y
All bond angles in Methane are 109.5° "
All bond lengths are same K

/{Dbﬂoﬂiéa‘hor\ /(&O"\d"' Ulr\a;gf\f\l'vxzd

/OC/'SO 2L gxact| Sane

/

Definition : Mixing of different shapes and approximate equal
energy atomic orbitals, and redistribution of energy to form new
orbitals, of same shape & same energy. These new orbitals are
called hybrid orbitals and the phenomenon is called
hybridisation.
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3 Postulates

54 “5.'56&“&? P ? O
ngo B% L‘{ 5

S
(1) Itis a hypothetical con(:ept?ﬁ4 4
(2) Only those orbitals can take part

in hybridisation which have

comparable ( almost equal )
energies,

(3) So, orbitals must be having same
principal quantum number or
there can be a maximum
difference of unity (if d orbitals are
involved).

Get it on

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



\/l AT a{JC
(4) Hybridised orbitals will be / V > o
generally used for making o bond and 7‘// 9, B o
for it bond pure p-orbitals will be V5= -
used. HLDQ VS =6 /\ L ond —> ?u.((
o= Uy C]/’a/ ; Q%Y‘o)}q/;
! +7 = b S
L =4 - L
S o
Qf’ Sf’s 57;

Nmber of hybrid orbitals required =
Number of g-bond around that atom + Number of lone pair on that atom.
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Q) Hybridisation and shape in XeOF,, XeO,F, is respectively?
(1) sp?, spd T, 'V' shape
(2) sp®d, spd T shape, (See-Saw)
(3) sp3d, sp3d Both have T shape
(4) sp3, spd T shape, irregular octahedral
Ans B
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Hybridisation of following species in specified state

WAYVW LM (
Qoﬁ ﬁ/t
Species Cationic part Anionic part

PCl, PCl,* (sp®) PCl, "~ (sp3d?)
PBr. PBr,* (sp®) Br~
XeF, XeF:* (spd?) F
N,O; NO," (sp) NO; (sp?)
I,Cl(liquid) ICL," (spd) ICl, (sp3d?)
CL,O, ClO," (sp?) ClO, (sp?)
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o, Prl; 2o (s
H

3 “h Gy
BeCl, (sp hybrid). Z_,P——C/ b\}@ﬁ/{
Result, all bond equivalent. >
BF, (sp? hybrid). By —& 5(”0'\3

Result, all bond equivalent.
CH, (sp® hybrid).

Result, all bond equivalent.
PCI; (sp3d hybrid).

Result, unknown.
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W27

S, sp2 M pd? B

equatorial Axial

A 2° |Fa°
Pcl, — PCl, +Cl,
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-E—N diko i~
In sp hybridisation, s = 0.5, p=0.5 / 3(//

In sp? hybridisation s = 1/3, p = 2/3. ?\/
Inpd,?2,s=0 / a0, — va,nﬁ/m
od
Cl F 0 F »n 3
F B Cl
~ -
CE—R Cl—P =52 . | 21
\Cl \CI - /3) f?/
F F
Correct
Structure
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Bent’s Rule

CF5H I I, 550
J A 5{7 {(7 )9 =
o /SI 2 [ 337
S¢ s i3 |
Fd\rL oS % ®

According to Bent when all the surrounding atoms are
attached to the central atom by single bond than

more electronegative surrounding atom prefers hybrid
orbital with less s-character.
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Q) Draw the correct struc
\Q(,){n‘olfg bod 704@ able bond QF — clogs. Jo ks

|
SVAVZTA

BT
A\
= Seasaw
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50\756 i»-\( Kf —:—Q

RsT
RE
% s-character o< BDE o< BA < 1/BL
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E e Bent‘s Rule e

U
N\ fkéwjﬁc \
/Pl Q(,ofs;@mo Q)
: IR y
P‘r\@la‘ @ 2 Bor\d{f /S / gl EU
[ S p—1
cosO = or
s—1 p

In sp hybridisation, s = 0.5, p=0.5
In sp? hybridisation s = 1/3, p = 2/3.
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Q) Compare the lewis base character in NH; & PH;
[Gase o< LP doncting obil 3/

Sol. NH, > PH,

Get it on
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Drago’s Generalisation

Element of 3rd period (p-Block) and
lower than 3rd period do not allow

hybridisation in molecule when

they form compound with less

electronegative elements such as
hydrogen

eg : PH,, SiH,, AsH; , H,S do not
undergo hybridisation
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Q) Compare the lewis base character in NH; & PH,

;/,\apnrol Oﬂ FO7 puw S o ikl
o Q%L 5

Sol. NH,, > PH,
Lone pair of N is in sp’

Lone pair of P is in almost pure s orbital
(94%)
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Reswee

/R A
3 e 2 In both structures we have a 0-0 single
2K O

/\/ bond and a O = O double bond. The
&/ normal O-O and O = O bond lengths are
148 pm and 121 pm respectively.
Experimentally determined oxygen-oxygen

3 O 2 /(wdie\ngths in the O, molecule are same
@O/ IR 128 pm).
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Total number of bonds in all canonical forms 3
Bond order =

—

Total canonical Structures -

L AZATAES
04 \O@ @O/ %O O/ \O

O— OBond order=3/2=1.5
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BF; exists without obeying octet rule!!

Why??
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The life of Boron Trihallides

{ }0«(\‘\ p%f DOM‘ljl"o“
PN W 2o o
T

F F F B
SO |3
20

BCl, WM RS
c ¢l c
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Back Bonding . g7

2,-\0{/ de FG’-(?'JC/”J) 802’

Back bonding generally takes place when % )C
vo ( 7

1) Out of two bonded atoms one of the
atom has vacant orbitals (generally this
atom is from second or third period)

2) The other bonded atom is having some
non-bonded electron pair( generally this
atom is from the second period)

Both the conditions must be satisfied
simultaneously
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Decrease in B — F bond length is due to delocalised
prni—pn back bonding between filled p-orbital of F
atom and vacant p-orbital of B atom. 2 ):,3

28
The extent of back bonding is much larger if the
orbitals involved in the back bonding are of small size,

for example the extent of back bonding in boron
trihalides is as follows :

BF; > BCl; >BBry"\<j¢g/ Lk
2p(in F) to 5p(in I).
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Q) Order of Lewis acid of following?

BF,, BCI,, BBr,, BI, Lo weepros
AnsT Bl

BF,< BCl; < BBr; < Bl,
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Q) Silyl isocyanate (SiH;NCO) is linear but methyl isocyanate (CH;NCO) is bent

explain. 9\"\ ( Q
G
CA / NG
vo . Uiness P G X\

H\QQ,. & K H _

vacant No vacant
d-orbitals orbitals

pri—dmnt back bonding
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So back bonding can be of two types.
1. pr—pm (as in BF;)

2. pn—dx (as in silyl isocyanate)
Effect of Back Bonding

1. Bond length decreases ( BF,)

2. Bond angle may increase (same in
BF;. Increases In silyl isocyanate)
3) Hybridisation of central atom may
change ( same in BF;, for Nitrogen in
silyl isocyanate it becomes sp from sp?)
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Inorganic Benzene
@m(
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The life of AlCI;
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Cl {‘ Cl
A
y Barara 56nd
H H /—\
; H
\B(;//\ug/
0 N N\
H H
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oM
VAN
H H/ H
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B,H,(DiBorane)

Get it on
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fhermrfone pair involved.
Example Al,Cl

3 centered- 2 electron

When lone pair not involved.
Example B,H,
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Q) In the following find if Bridge bond is formed, if yes then which type?
AICI, 3c-de_/

All; / Steric Repulsions

AlBr, 3c-4e /S

AlF, lonic

FeCl, 3c-4e v

FeCl,  3cde./

BeH, 3c-Ze/

BF, Back Bonding

BCl; Back Bonding,
Steric Repulsions
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Odd electron molecule

NO,
@ Free dectron copies the cnep hbridabitd. Y20 e '('er«(? s bk
N & &m \6

/ +\O O/ +\

.O/ \Q
Dianmegnetic

(no unpeired electron)

white coloured solid
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ClO
D S ke

The free electron resides in the
3d-orbital of Cl-atom.

PNy
/(i\_

Since the free electron is delocalised in d-
orbital, it's dimer formation tendency is
very less as compared to NO,.

Get it on

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



ClO,

O/(|:|] \O
O

Bond angle =119°
Hybridisation = sp?
Shape = pyramidal
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CHL,

Bond angle = 120°
Hybridisation = sp?
Shape = planar
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Q) Find the number of lone pairs in ClO; molecule.

K(.-—D (ow\(* Q( 04@5/‘
()7

\Firy
07 \.0
.O'

No. of lone pair=6
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s fal denation
(a) L?s ot possible but PCI; is f@‘{f

possible. Why? 5

(b) SCI; does not exist but SF is % 6—/\/ﬂ
possible. Why ? &m—”‘l“a%( (6"“’?"'“]‘2
(c) The B-F bond length in Me3N BF ﬁ

is 1.35 A, much longer than 1.30 A in F

BF;. Explain.

(a) Drago’s
(b) Steric Reasons
(c) No Back Bondmg in Me;N-BF,
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BA « % s-character (/
N (or s
/\\
BA o< 1/presenceof lp
Y%
BA « EN of Central Atom { [O4°

1

BA «
EN of surrounding atom

BA « size of surrounding atom
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LR

‘ 104.5°
107.8° 045

109.5°
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F F
F F | %
\S@ \Se<D
F/ F/
b &
SF, > SeF,
| D) > 10928
NH;> NF; //_J\F
OBr, > OCl, < 109°28'
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Silyl isocyanate (SiH;NCO) is linear but
methyl isocyanate (CH,NCO) is bent

Vv
vacant No vacant
d-orbitals orbitals

pri—dn back bonding
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r,'\. Bond Length
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| f\
BL o< 1/% s-character R A

: f—c i
BL < size
BL « 1/BO == ¢
SER
BL & resonance @ M
1
g EN difference
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HI > HBr > HC1 > HF Sl

C-C, C=C
154 pm 134 pm

P_Cl (axial) > P_Cl(eq)
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Bond Energy
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Q) Compare the bond energy in the following
F,, Cl,, Br, and I,

| £ovr
EI’(!??EIO“

Ans. ClL,>Br,>F,>1,
Bond energy order (Experimental facts)
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\[/ 7L W\OU‘TAE]

MOT I Q\(OW’ O,)Unfc @Orxo‘{ L] €ak (3ond

WHEN SOMETHING IS
IMPORTANT ENOUGH,

YOUDOIT

EVEN IF THE ODDS ARE
NOT IN YOUR FAVOR.
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