-

,__f'\ f A
%\ ’ ii‘ f

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

Get it on




[ ’ )

YOll Y ;_\Lakh

/
’
-
-
-
.—“

Lakh

/ - . SubscFiber
| / N JUS% i
Z YOU: for ° DA S?‘

YOUR LOVE & SUPPORT

Get it on

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



10C Mega Revision ¥
oLive at 8:00 PM

&

1 March - 13" March V»

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



\

What you get in eSaral courses? ¢

» Study from Kota’s Top IITian Faculties » Solved Prev 10 years Chapterwise Qs
» 650+ Hours of PCM Videos Lectures with » Quick Revision Video Lectures and 90+ Mind
best Visualisation Maps
» 30000+ Solved Qs » 97 JEE Main and 94 JEE advanced 1hr Topic
» Personalised date wise Time-table wise Tests
» Live 4-Layered Doubt Solving System » 3 Hour Regular Review tests and Test Series
» Personalised 3-Layered One to One » Instant Test Analysis Report
Mentorship » Regular Motivation and Strategy Sessions

» 115 Fully Solved Topic wise segregated
Practice Sheets with homework index & video

solutions

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play



JEE2021  ‘©Saral

#‘3#

with eSaral Crash Course 2021
99%le APURYV PRINCE

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play

FIRST ROUND SECOND ROUND

39%le

Get it on



RESULT : NEET 2020

wSaral

First Online Platform Delivering Outstanding Results Possible Only with

Best Faculty Best System Personalised Mentorship

é%:.@ V2

Himachal

B,

Get it on

e woaral e & A 2| S :
Get Top Ranks in IT-JEE/NEET with eSaral APP P Google Play




Outstanding eSaral RESULT in JEE ADVANCED 2020

eSaralites in Top 1000

[Vivek Kumar Singhal] ~ [Shiva Ganesh Re ddy)

[ Divy Soni ] (siddhant sekhar ) Salman Hussain |

eSaralites in Top 5000 (CRL) *

2 m £ © ¢
V. [ L 5 =
-~1670 x:2430)

nnnnnnnnnnnnnnnnnnnn

337

[ Teshitiain ) [ SaiVenuGopal | [ PramayMeha | [ Brijesh kumar ] [ shitij Shriv rrmmﬁmka] [vm Bhagawat ] {w h Singhal ]

Get it on

Get Top Ra ks in IIT-JEE/NEET with eSaral APP "Googk.;. Play




Sonish Singhal ‘
First eSaralite - - - - -

..........

In 12th 96. 6% + IITian

(e S YLK
Get it on

Get Top Ranks in IIT JEE/NEET with eSaral APP ’*Goog@ Play



Storyof  §
2Qs to 20Qs [

| Just in4 Months

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




U Single KEY POINT

KQ.10- E/mw%ﬂk
-2

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ’*Googm Play



Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ”Googke Play



e

i .. a LO\/& CL\ef"\\S-l';fZ/ ' /?e’{l‘aJm ’_\'ablz ia'-‘

VIlIA

" T ~block Uas et
1 i, Penodlc Table of the Elements_ g kse SO AR
o - H p) ! ~ 2 : : : e 14 A5 16 17+ - He
Hydrogen A : : b : 3% . - “\YVA "~ _VIA VIIA Helium”
1.008 24 7« : i SRR 0 ) e S (R S 5A 6A _ TA . 4005
3 4 : E R S o . 6 . ‘18 9 10°
Li | Be G s on s el e S T B N | Q| FY | 'Ne
Lithium Beryllium . . S . . . : Boron Carbon .~ Nitrogen ° Oxygen Fluorine Neon
£.941 9012 | ° : - W xRN i . _ 10811 4 12011 |- 14,007 15999 | 18998 20.180
i 12 £ ST s : MRS 3. 4 -5, 6 7|
‘Na Mg i R e o O 0 e gy w2 gl Al 1. Sl -S| CEL A
Sodium || Magnestom | - 1B . IVB. VB VIB ] —— Vil 1B -+ _HB | ‘Awminum | Shicon || Phosphorus [° “suitur chiorine - | Argon -
22.9%0 24.305 38 . 48 ° 5B 6B | : T RO 1B. 28 28932 28.086 30.974 32.066 » 35453 39.948
19 20 21 22 23, T 124 25 26 R RS . 29 130 : gD - . 33 34 35 36
"KjCa|Sc| Fi |-V |Cr|Mn|.Fe| Co| Ni || Cul|Zn|{ Ga Ge | As ['Se | Br | Kr
Fotassium Calcium Scandium || * Titanium Vanadiume || Chromium || Manganese Iron Cobait Nickel - . Copper Zinc " Gallivin, || Germanium Arsenic Selenium Bromine * Krypton
39.098 40078 44 956 47.867 50.942 51.996 54.938 55.845 58933 58. 393 63.548 65.38 69.723 ‘4 " 72.631- 74922 78.971 79.904 84,798
= - |37 S 38" 139 a0 - - f41. 142 43 - . |44 - ||45. 46 . |47 ) 48 49 o 50 . ‘51 e (1.7 53 |54
: "|Rb| Sr| Y | Zr|Nb|Mo| Tc| Ru|Rh|Pd|Ag|Cd| In|Sn|Sb|Te| | | Xe
= Rubidium Strontium Yitrium Zirconigm Niobium || Molybd Technati Rutheni Rhodium Palladium . Silver . Cadmium * Indium Tin ~ Antimony Tellurium | . lodine Xenon,
7 _34.46! -~ 8762 88.906 91 224 92.906 - 95.95 98.907 101.07 102,906 . i 106.42 107,868 112414 114818 . 118711 A 121,760 127.6 126.904 131204
5% - |6 5771 . 17 74 s - |5, |7 78 79 [80-  -[ei_ [eZ_ _[e3 8 |8 86
Cs |-Ba| - Hf Ta| W|Re|Os| Ir | Pt | Au|Hg| Tl | Pb| Bi | Po| At | Rn
Cesium Barlum Hamium | Tantalum [ Tungsten [ Rhenium { - Osmium Iridium Platinum * Gold Merciry | Thallom- || stead %‘, gismuth || Polonium | Astatine | Radon
E 132905 || 137328 - || 17849 | 180s48- [ ts3z4 | 186207 .J° 190.23 19211? 195085 || 196967.| 200502 [ 204383 { 2072 |[ 208980 .|| [208982) | 209.987 | 222018
87 |88 89-103 | 104 105 106 107|108 110 R [T ;i Ry 1&- 114 115 - |116 17 - |18 -
FriRa| | Rf|Db| Sg|Bh|Hs]| Mt Rug “Cn [ Uut|. FI {Uup| Lv | Uus|Uuo
223.020 | 226.025 1261) [m] mmm [264] (269} || | [mlm" mﬁ?ﬁm unknoyn n?g]n unknown _ m '_ummn =y
. i S 61 |62 es 5 [ |7 Tee Tﬂ 70 "
: tanthanide | | 5 | Ce | Pr | Nd | Pm | Sm Eu "Gd| Tb | Dy | Ho | Er Tm | Yb | Lu
Lanthanum Cerium Neodymium || Promethium D Ga Yo Thulium Yiterbium Lutetium
= 138.905 140116 || 140 903 | 144 243 144.913  150.36 151.964 157.25 158.925 162.500 164.930 167 259 || 168.934 173.055 174.967 A
- ee ) 91 92 93 94 o5 (96 97 98 99 100 1101 102 103
htide | Ac | Th | Pa| U | Np| PulAm |Cm | Bk | Cf | Es | Fm| Md| No { Lr
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium || Einsteinium Fermium || Mendelevium|| Nobelium Lawrentium
227.028 232038 || 231.036 238.029 237.048 244064 | 243061 247070 247.070 251.080 [254] 257095 || 258.1 259.101 [262]

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play



Development of Periodic Table
) =10

1. Lavoisier Classification
2. Dobereiner triads

3. NewLand’s Octaves

4. Lothar Meyer Curves
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Dmitri Ivanovich Mendeleev
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Characteristics of Mendeleev's Ny land

periodic table :
(a) It was based on(atomic weight
(b) 63 elements wer : e

gases were not discovered.
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Transition
Metal Group

A = normal

B = transition Rb|  Sr | Y| Zr | Nb| Mo| —| Ru | Rh | Pd
855 876 889 912 929 959 101 103 106

Ba [ La | — | Ta W[——1 Os | Ir | Pt

133 137 139 181 184 194 192 195
Au H Ti Pb Bi | — |
197 20 204 207 209
Th U
232 238
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seley's Discovery
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Moseley found that the physical
and chemical properties of the

elements are 1odic function
of their(@tomic number,

This 1s also known as 'Modern
Periodic Law'.
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Nomenclature of elements
Nil \VAYAZE R
Un
Bi
Tri
Quad
it 101 | ubniluhium [Unu
H .
= 102 unnilbium |Unb
Sept

Oct 103 unniltrium |Unt

| RN QA || N || W=

Enn
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s-Block
Their general electronic 4y, g 46 2 3!

configuration is ns!-? L1206k 2b | 345
where n = (1 to 7) \ﬁijf& s 1 2f A

(p- Block)

(a) The general electronic
configuration of p-block elements
is ns?, @ (where n =2 to 6)

(d- Block)

(a) The general electronic
configuration of these elements 1s
(n—1)d!-1% ns'-? [except Pd-4d'°,
5s"lwhere n =4 to 7.
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f-BLOCK ELEMENTS

(a) The elements in which the last
electron enters intw
are called f-block ele S.

(b) The general electronic
configuration of these elements 1s
(n—2) s2 pb d10 fI-19) (n—1) s2 p d°-!
ns? wheren=6 & 7.
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In the periodic table

Number of elements 1n
15t period = 2

2nd period = 8

3rd period = 8

4th period = 18

Sth period = 18

6th period = 32

7th period = 32
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Slaters rule

| ~ &’ — — o
L 4 e - ¢ repulsion

]
b =
Ly =25 WA

=3

D
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Calculation of 6 (using Slater’s rule)
1s22s22p63s23p63d1°4sz4@

To calculate the shielding constant (o)

(a) Write the electronic configuration of
the element in the following order
and groupings :

(1s), (2s, 2p), (3s, 3p), (3d), (4s, 4p), (4d),
(41), (Ss, Sp), etc.
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1522522p%3s23p63d194s24p? S>>

For s and p electrons :

(b) Electrons in any group to the right
of the (ns, np) group contribute
nothing to the shielding constant. (n-

shell number of the electron for which
o is calculated)
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15%22522p©3s23p®3d1%4s24p? % S’L_
1)

(c) All of the other electrons in the (ns,
np) group, shield the concerned
electron to an extent of 0.35 each.

(Except for the 1s orbital for which
value is 0.30).

Get it on
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L= | 3x0% | —
| ox | (-
1522522p6§_£§26§_d104s

)
(d) All electrons in the (n — 1) shell
shield to an extent of 0.85 each.

(e) All electrons (n — 2) or lower
group shield completely ; that is,

their contribution is 1.00 each.
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1522s22p63s23p

For d and f electrons :

(a) Electrons in any group to the
right of the nd or nf group
contribute nothing to the shielding
constant.
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s22522p63s23p 4s*

(b) All the other electrons in the
nd or nf group, shield the valence

electron to an extent of 0.35 each.
(c) All electrons in groups lying
to the left of the nd or nf group
contribute 1.00.
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Element Li Be B C N O F Ne
Z o5 1.30 195 26 325 390 455 520 5.85

[—>R 24T
2N

From top to bottom in a group Z 4 ZQ #‘A
remains constant for almost all. L/

Element Li Na K Rb Cs Fr
Zeff 1.30 2.20 2.20 2.20 2.20 2.20
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For a particular n order of

distance of subshells is
s<p<d<f

Hence order of shielding is
s>p>d>f
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L. for ions

-
Z(ﬂ, < 1 - 12 }f‘
Zop = | e DI
—_ F <F
» positive charge
* " negtive charg
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. Atomic Radius

It is very difficult to measure the atomic
radius because —

(i) The isolation of single atom is very
difficult.

(ii) There is no well defined boundary
for the atom. (The probability of
finding the e is 0 only at infinity).
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Based on the chemical bonds,
atomic radius is divided into
four categories —

(A) Covalent radius

(B) Ionic radius

(C) Metallic radius

(D) van der Waal's radius

dO-O

Atomic Radius =

Get it on
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Factors affecting atomic size are
(a) Z. increases, atomic radius

decreases

Li>Be>B>C>N>0>F

Increase in n > Z

N ART

(b)Number of shell (n) increases,
atomic radius increases generally L/
Li<Na<K<Rb<C(Cs
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¢) Magnitude of —ve charge
increases, atomic radius
increases

O0<0 <0

d) Magnitude of +ve charge

increases, atomic radius

decreases
Mn > Mn*2 > Mn*3 > Mn*4
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Periodic variation of atomic size

(i)Across a period (for s and p block) :
It decreases from left to right in a
period as effective nuclear charge
(Z¢)increases

Ex. Li > Be > B > C > N >
O > F
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DANGER

Q Stz g~ o
>\-’< Nuclear = S\HZQ/
Nuclear > shielding Nuclear <
Sl shielding, : shielding
Element Sc| Ti | V| Cr|{Mn|Fe|Co|Ni|Cul|Zn
Atomic radus (pm) | 162 | 147 | 134 | 127 | 126 | 126 | 124 | 124 | 124 | 138
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1S
Al

Radius/pm

140
130

I 1 \ | | | | 1 120
Sc Ti V Cr Mn Fe Co Ni Cu Zn

—+.=:.=Y Zr Nb Mo Tc Ru Rh Pd Ag Cd
---------- La Hf Ta W Re Os Ir Pt Au Hg

Trends 1n atomic radii of
transition elements
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A
This effect 0
cancelling out theeffect of
last shell added in the sixth
period and therefore the
transition series 4d and 5d
elements having the same

size is called as Lanthanide
contraction
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IONISATION
ENERGY
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Ionisation Potential / Ionisation Energy / Ionisation Enthalpy (IP / IE)

Ay —IEA O E

X «
Ar—er
@li@e@lired to remove @ EE 2\

most Toosely bonded outer most shell

e~ from an (solated gaseous atom i1s O
known as 1onisation energy.
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Successive lonisation Energy

O—>6
0
E Z?,Hl
My, tE, ; > M7, +e E, = _I*_Ionisation energy
M l(g) 5 —1) M 2(;)%% ex E, = 21 Jonisation energy
M*2, + E; 4) M*® .,y +e E; = 3" Jonisation energy
E,<E, <E,........
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Factors Affecting LE. ____——
Na Z ’Pﬁbﬁad

J

1

atomic size

lonisation Energy o

[on with higher oxidation state will

have more ionisation energy.
Ex. Fe™ >Fe*? > Fe

Penetration power of sub shells

s > p>d>t

Ionisation Energy oc
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(vi) Stability of half filled and %Q O > TET

fully filled orbitals :
Half filled p3,d°, f7 or fully filled sz, p .
d!% {14 are more stable than others so it

requires more energy to remove an
electron. . E T

IE, N > O
1s?, 2s% 2p° 1s2, 2s? 2p?
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Exception :

) o

Ionisation Energy Ga > Al (due to poor shielding of 3d)

Ionisation Energy of 5d > 4d (due to lanthanide contraction)
Ex. Hf > Zr

Get it on
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(B) Reactivity of metals

Cs 7 Ry QU0

1

Reactivity of metals oc —
IE
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(C) Stability of oxidation states of an element : M G% > (gt

(a) successive IE > 16¢V, then its lower oxidation state i
stable. 4% 4 |

(b) <11 eV then higher oxidation state \( v
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Q) The IP,, IP,, IP;, IP, and IP; of an element are 7.1, 14.3, 34.5, 46.8,

162.2 respect;fi}y/'l‘ he element is likely to be:-
(2) i

(1) Nal 3) F (4) Ca

- e e oo\
Ans 2 " %0 ¢ A @2%
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Electron Gain Enthalpy (AH,,)

(1) The amount of energy change when
an electron 1s added to the valence
shell of an 1solated gaseous atom 1s
known as EGE.

X(g) te — X(g) AH

eg

Get it on
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Is EGE positive or negative? 3 zx ption

Generally first electron addition in an \//&i E T //’7 —~
1solated gaseous atom 1s an exothermic =

process . |
' : K &G
(except stable electronic configuration) J:O? k : =)+ |
2

X@g t+ e — X(g *+ EGE

Second (and so on) electron addition in
an 1solated gaseous atom is always an
endothermic process due to inter electronic

repulsion.
X(gt e — X739
AH,,; = positive

Get it on
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T - TP
1 EGE=TE “GE
Atomic Size « — =1 /—?Qf’ G \
f P2 DANGER
EGE o N, EE, lje_are Q

positive >sa<

In perloq — EGE becomes more I3
negative generally as we go from
left to right 1n a period.

i Be B C N
O F Ne
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|
(b) In Group S

In a group, the electron affinity f
decreases on moving from top WV
to bottom, that 1s, less and less

am ' ased.

Electron affinity of 3rd period
clement 1s greater than electron
affinity of 2nd period elements of

the respective group.
F Cl
[He] 25°2p° [Ne] 3s23p°
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Electronegativit no 2 75593574'3*’\ /
g y (X) ?,:'-ru:::A_5 LM \'/

The tendency of a covalently bonded atom to attract shared

pair of electrons towards itself 1s called electronegativity.

=0 F

AN

-
1. It 1s not an energetic term.
2. It regularly increases in a period

because 1t does not depend upon ‘
stable electronic configuration
3. It has no unit

4. It 1s a relative term
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1) Mulliken — Jaffe
2) Alfred — Rochow
3) Pauling Scale
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Factors Affecting electronegativity

@ poe T ENT

(a) Charge on atom:
The cation will be more
electronegative than parent atom.
As the +ve charge on the cation
increases electronegativity

Increases.
E.N. of Fe™ > Fe™ > Fe

Get it on
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~eNEM.

The anion will be less
clectronegative than atom. As
the negative charge on the anion
increases electronegativity

decreases.
N3-<N <N
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1 n—H4
Atomic size l/,____7\ T
Ex. F>Cl>Br>1

Electronegativity oc

positive charge

Electronegativity oc Z . oc
negative charge
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Variation 1n Electronegativity

(a) Electronegativity decreases down
the group.

(b) In period on moving from left to
right electronegativity increases.
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Applications of E.N.
VAN

Metallic and non metallic properties
of elements

(1) The metallic character decreases

as the electronegativity of the
clement increases.
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(11) On moving from left to right in a period, the electronegativity
of the elements increases. So the metallic character decreases.

(111) On moving down a group, the electronegativity of the
elements decreases, so the metallic character increases.
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Schomaker and Stevenson law
4|0 d = lo g 5—003()

o8
22 8 = ‘@

As per Schomaker and Stevenson—
The reduction in bond length depends
on the difference in electronegativities
of atoms in following manner —

Get it on
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/\{ﬁZO —>bas\c S6 3 acidic

Acidic Nature o« Oxidation state

(1v) Nature of oxides VLTI,

1. Along a period acidic nature 4 44 ~
[Ee———— %03 > Sﬁ(\?f)z o) M
2. Down the group basic nature ROEEANGOZ
Increases AVZYL
GOHE"

Li Be B C N O F
Na Mg Al Si P S CI
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?fé%\éms

Do not pray for
an easy life, pray
; _//for the strength

= to endure a
£ o

difficult one”’
Brac.e_ /_ee

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ’*Googm Play




The Boron Family
- Bengan Aloo Gajar in Thela
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i. Boronis a typical non-
metal.

ii. Aluminum is a metal but
shows many chemical
similarities to Boron and
Gallium.

iili. Indium and Thallium are
almost exclusively
metallic in character.
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Atomic and lonic radii order Al = C
../ -

B<'"<T'/ Ga| =

OV

Atomic radius of Ga is less

than that of Al due to poor
shielding of 3d electrons in
Ga.
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20« M\ Electronegativity sk
B>Tl >In>Ga> Al

C’Qrau[? V‘?J/ )2({—//

Density of the elements

increases down the group

from boron to thallium.

B<Al<Ga<In<Tl

\(/Opf/\ DANGER

oiling point order \

B.P. B>Al>Ga>I

Melting point order
M.P. B>AI>TI>In>Ga

lonization Enthalpy
B>Tl >Ga>Al>In

Electropositive Character

B <Al<Ga<ln<Tl
Non Metals
metal
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Chemical Properties \

@{”b 7\ Bofor\ framz’J C

(i) Due to small size o the sum of its first three ,{o«fﬂs (o~ <

ionization enthalpiesis very high. This prevents it to LoM@onrd
form +3 ions and forces it to form only covalent
compounds. T +{?'ﬂ +3 = Dnert Fm’r @ledv

As a result of this, only p-orbital electron may be
involved in bonding. In fact in Ga, In and Tl, both +1
and +3 oxidation states are observed.
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Preparation of Boron compound - \
nm d Vv
NG > X—"—>)

@

(1) Preparation of 5205 from Borax or Colemanite Z

A
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Preparation of Borax

2Ca0. 3B,05 + 2Na,CO; —> 2CaCO;! + Na,B,0,+ 2NaBO,

Colemanite

Filtered
- CaCO;(as residue)

Concentrated Na,B,0,+ NaBO,
J

AN

NaBO, + Na B O_-10H, O

L
d all dt !
in filtrate as residue AnE alowed 1o

crystallise out in solution

d filtered
CO, Passed and ARG HEEEEE

crystallise out again [4NaBO,+ CO,—— Na,B,0,+ Na,CO;]

Na,B,0,. 10H,0 |
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A A

\/\/\/\/ Terg Sodium Boric

[Heating effect] metaborate anhydride

N“’L“H"J’Qﬁ X 1130

(ii) Borax dissolves in water to %
give an alkaline solution. 5 o3+ <

Orthoboric

acid
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Orthoboric acid ¥
Oh y _},,A s

Preparation L@ Wis acTd ] SR N
~
(i) It can be prepared by b Q\bn
acidifying an aqueous f/ O,H"
solution of borax. |

Na,B,0, + 2HCI + 5H,0 —> 2NaCl + 4B(OH), 0
~
H\O/B\O/H/O"‘H\ O ~ B\O e
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Heating of Boric acid \

100°C 140°C A
6@303 y— HBO, —— H,B,0, ——— ho@

ORA Metaboric acid Tetra boric acid Glassy mass

s

/3%
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Diborane, B,H, \

Preparation Sk*%{“f"s

3 C ,’12 -
The simplest boron hydride

known as diborane. }ﬁ@ ‘ P

or LiBH, or 3(BF;)
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Reaction of ammonia with H
diborane gives initially

B,H..2NH; which is formulated

as [BH,(NH;),]* [BH,]";

further heating gives borazine,
B;N;H, known as “inorganic
benzene” in view of its ring
structure with alternate BH
and NH groups.

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ”Googke Play



Al,O; Preparation AN\ o Lo

300°C

(i) 2AI(OH), ALO, + 3H,0
A (_/?(r{t'&- ‘{uv‘&g

Al \

ALO, + 2NH, + 4S0, + 25H,0
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AlCl; Preparation

2Al + 6HCI((vap.) ——> 2AICl,; + 3H,

(over heated) dry

A
Al O, +3C + 3Cl1 > 2AICIL (vap.) + 3CO
23 2 1000° C 3 (vap.)

\ Cooled
Solid anh. AICI,

(i)/Its anhydrous form is
deliquescent and fumes

(ii) It sublimes at 180°C.

O (o)y

S—0
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Alumns \

a7, 6,P b\jq,(_(r zj’# \\2 t(l"(HG'\
'\ﬂ\ PO“E‘-\(,L\ A(UM

where

M = Na*, K*, Rb", Cs*, As*, TI,
M' = AI*3_Cr*3, Fe*3, Mn*3, Co*3
K,SO,-Al,(SO,);24H,0

Potash alum
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Uses \

(i) Acts as coagulant

(ii) Purification of water

(iii) Tanning of leather

(iv) Mordant in dyeing

(v) Antiseptic
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The Carbon Family

Chemistry Sir GivesSanki Problems

E - 1s22522p2 S °F D ]:

[Ne|
(Ar

1111

31
Ge
49 |
LSn )
81
Pb

] 3s2 3p?

| 3d10 452 4p?
Kr] 4d'° 552 5p?

| Xe)]

4114 5d1° 6s* 6p*
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Covalent Radius
Covalent radii C <Si<Ge <Sn <Pb A

Ionization Enthalpy

Decreases down the group
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Melting and Boiling Points

M.P. C>Si>Ge > Pb >Sn

B.P. C>Si>Ge>Sn>Pb

Electronegativity

The electronegativity
values for elements from Si
to Pb are almost the same.
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Reactivity Towards Oxy%?n \

All members when heated in oxygen form oxides.

There are mainly two types of-oxides, i.e., monoxide and
dioxide of formula/@ and espectively.
SiO only exists at high temperature.

The dioxides — CO,, SiO, and GeO, are acidic,
whereas SnO, and PbO, are amphoteric in nature.
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Reactivity Towards Halogen \

() These elements can form
halides of formula MX, and
MX, (where X = F, CI, Br, I).

(ii) Except carbon, all other
members react directly
with halogen.

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP ’*Googke Play



Hydrolysis of SiCl, (Mechanism) VvV 7Fn@F__(| \

>
= + O OH
H—O—H |
Cl—ISi"Cl ﬂ /Sll\
e cra
Cl
unstable

Silicic acid
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Allotropes of Carbon \
Govaphnikbe— L rrcart C
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Fullerenes \

(i) Fullerenes are made by
the heating of graphite
in an electric arc in the O
presence of inert gases
such as helium or argon.

& 6 membered rings
60 to 350 Carbon rings
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Carbide C :

Types of Carbide
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(i) Ionic and salt like \

Classification on basis of no.
of carbon atoms present in
hydrocarbon found on their
hydrolysis.

(a) C, unit

(b) C, unit
(c) C; unit
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A

C, unit Be,C, Al,C,

Bez(% + 4H,0 —> 2Be(OH),

C, unit CaC,, BaC,
CaC, + 2H,0 —> Ca(OH), + CH = CH
C; unit Mg,C,
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N
(ii) Covalent carbide . \'\@ éﬁ% \_f

CH,, CO,, CS, can be considered 0 & & “
as covalent carbide and SiC &

B,C also consider as covalent

carbide.

(ii1) Interstitial carbide

Transition element or inner
transitional elements forms

this kind of carbide.
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Carbon Monoxide Y

Pol' Sonous
(©,7 (o

Prepration

(i) Direct oxidation of C in
limited supply of oxygen or
air yields carbon monoxide.

2C(s) + 0,(g) —2-(2CO(g)
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Poisonous Nature of CO =

The highly poisonous nature of
CO arises because of its ability
to form a complex with
hemoglobin, which is about
300 times more stable than the
oxygen-hemoglobin complex
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Carbon Dioxide \

Prepration

(i) It is prepared by complete
combustion of carbon and
carbon containing fuels in
excess of air.

C(s) + O,(g) -2 COL(g)

CH,(g) +20,(g) L CO,(g) + 2H,0(g)
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(ii1)) With water, it forms carbonic \
acid, H,CO; which is a weak
dibasic acid and dissociates
in two steps

H,CO;(aq) + H,O(l) & HCO;™ (aq) + H;07(aq)

HCO; (aq) + H,0(l) 5 CO;*(aq) + H;0"(aq)
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Us¢€ of CO, \

Photosynthesis.

hv
6CO, + 12H,0 CH,, O 60, + 6H,0O
@ ) Chlorophy@ * ’
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Harmful Effect of CO, \

Unlike CO, it is hot poisonous.

But the increase in combustion of fossil fuels and decomposition
of limestone for cement manufacture in recent years seem to
increase the CO, content of the atmosphere.

This may lead to increase in green house effect and thus, raise
the temperature of the atmosphere which might have serious
consequences.
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Silicon (Si) \

Silica is found in the free state
in sand, flint and quartz and in
the combined state as
silicates like

(i) Feldspar K,O. Al,0,. 6SiO, | 2am
(ii) Kaolinite  AlL,O0,. 2Si0,. 2H,0

(iii) Asbestos CaO. 3MgO. 4SiO,
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Preparation W
(i) From silica (sand) -
Elemental silicon is obtained
by the reduction of silica

(SiO,) with high purity coke
in an electric furnace.

@ @ High temperatur 2C0(g)
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Chemical Properties \
6 | —> Ca{ke«\ AJ/M ~

Silicon is particularly unreactive
at room temperature towards
most of the elements except
fluorine.

Room Temperature
Si(s) +R2F,(g) > SiF (1)
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Compounds of Silicon \

Silane
Only these two arefound
°og o ‘N (_('\ﬁic\ (gmf'a"‘“q
Silicones [ inear
(ii) Linear Silicones R R R
SiC O = 0-Si—-0-Si—-0-Si—0
R,SiCl, + H R,Si(OH —-0-S1—0-S1—0-S1—0 -
ILC L, 2 SHCL 2 i(OH), “H,0

R R R
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(iii) Cyclic Silicones Ve

Silicones may have the cyclic structure also having
3, 4, 5 and 6 silicon atoms within the ring.

R R
2 7
R : .
~ g~ R R-Si—-0-Si—R
DN
RO" QR |
\§i  si >0
/ >0\ |
R R R—Si—0-Si—R
cyclic silicones are non planar R Il{
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(iv) Crossed Linked Silicones o

}/1%\,\ 11? <tah

k

O

A
RSiCl; + H,0 —> R-Si(OH); — R—Si—0—Si—O0—Si— 00—

O

O

R

cross linked silicone
3 dimensional network
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"

Silicates are metal derivatives
of silicic acid, H,SiO, or Si(OH),.

Silicates are formed by heating
metal oxide or metal
carbonates with sand, e.g.,
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Fused with sand

Na,CO, > Na,SiO,, Na,(Si0,),, etc.

o SiO,
>
__/ / AN o5 0O
O Y 6 — O — Oxygen
. sl
/O\ ilicon
0-4 0"
Si _
0- 0 Plane projection
of silicate ion
0-
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(1) Ortho silicates (E W
(2) Minerals in which SlO.f;4 anion ispresent

in discrete form (not in polymeric form)
are called Orthosilicate.

0@

e —> Silicon

% |]\ O — Oxygen
0

Si = sp? hybridisation

Tetrahedral in shape
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(2) &&Siﬁﬁlﬁs_(ix. Hemimorphite) \

0—
O .
O (|)_ S'Z_O’]
Si Si
—0/ \6 | \0_
0~ 0~
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(3) ollastonile, g | oved O —>0
Benitotite, Beryl, Emrald) sl — |
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(4) Single chain silicate (Pyroxene Silicate) (Ex. Diopsite) W

= — — ——— PR

Formula charge on one unit = -2
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(5) Double chain Silicate (Amphiboles) (E @ \
0" L - o

1
N \/\//f*“(
1)/ Y
ﬁ\\\_/ : / o N
o i ~ y :
\_J \ o "/ i
) — 4
\ 4
\ 'f 1
\\ A / H
a L
f'/ \\
N
ygo
Rz 2 e~ - 3
’ ’
N\ @O~ O
\
AN 3
P _ ) _ y )

ormula = (Si,0,,), "
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6) Sheet Silicate (Ex. Clay talc, Mi \
(6) Sheet Silicate (Ex Clay talc icas) &Mﬁml en

7 xamples
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(7) 3-D Silicate (Ex. fledspars ~on— Donic \
@Jj@ﬁ, ultramarine,quartz)

NI/
Si
¥ 3\
S|
LTS N
—Sj SiI— (O —
N
/\ Si | O
1IN 0 N
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