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Periodic Table of the Elements
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72 73 T4 75 7% 77 78 79 [ 80 81 83 ‘ 84 85 86
Hf Ta W Re Os Ir Pt Au Hg §TL Pb Bi Po At Rn
Bari Iridh Platin Gold Mercury Thatlium Lead Bismuth Polonium Astati Rod
7 178.49 180.94788 18384 186.21 19023 m.'g;" w508 19697 20059 20438 b < 20898 i g 0y 222)
288202 288202 288-2-2.2 288282 2883242 2883252 288201 2818281 288282 :
104 105 106 107 108 109 110 m nz :
»= Rf Db Sg Bh Hs Mt Ds Rg Cn s
Radium Rutherfordium Dubnium Seaborgium Bohrium Hassium Meitnerium Darmstadtium  Roentgenium Copernicium Tennessine q
263 7) L (283) (294) (294)

(21
268-2-32-02 2:8-B8-2-2-1-2 2882222 28-8-2-2-18-2 248-R-2W2 288252 2-8-8-2-R-71 28B-R-R-N2

Ce | Pr | Nd Sm Gd | Tb

La

15036

157.25 158.93
2882482 2-6518.25-9.2

2-8-8-21-82

162,50 164.93 17308 17697
2-8-8-28-8-2 2-8-8-29-8-2 2-8-8-22-8-7 2-8-8-329-2
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Periodic Table of the Elements
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1 s-block elements:
1/(I£\) & 2(1 Iﬁ) and He are included in s-%‘r@
Number of elements is 14 @

-7
general electronic configuration = N2

U p-block elements:

13(Ilﬁ) to 18(Zero ﬂoup)(except He) are included In p-block o & -

Number of elements Is 36 = ‘l@“\
umber of elements is o \\ngp\
sand p block elements arejrepresentative_element s

z “

\’ O
general electronic configuration '049” TR
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QO d- block elements: Msoesr <"
\/\ﬂ-/

3(111B) to 12(11B) are included in d-block
(111B) to 12(11B)

Number of elements is 41 AL

general electronic configuration "y &’“5

0 f- block elements: 1enect SvonSTorel g:/\"o’

\,_l\/‘
All elements of this block are included In (III@

~
Number of elements is 27 _Jdx

general electronic configuration (“‘\’?BSS
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Poll Question 01

Electron Configuration of inner transition elements-

(a) (n-2)f 1-14

,%
eona V S S
(n-2)f 1-13 @X
(d) (n-1)f 1-13 ‘7*732#’
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- \&, %2,
Magic Number — 2 ,%,%/\=2 =/ 2272
VIIA 0)
yg‘) ,He
\%}
B & Ne
4 10
17C1 18Ar
35BT 36T
+18
53I 54X€
+18
Period: 6 56Ba 85At 86Rn
+32 N
Period: 7 ¢ Fr esRa
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Determination of position of elements in periodic table

o) Q
O Determination of group of elements zg/ /bré“\'&lx‘b’(\
V4

PAY
»/'s- plock Number of electrons in outer mostskell [Subgroup A]/
»\p-lock = Total number of electrons in outer most shell (sum of e~ Inns & np) +10
> d- block Total number of electrons in (n-1) d+ns orbital e summation is 8, 9, 10 then the
Q

element is of Group VIII and if it | 12 therof Grou “\,:‘ Group IIB] [Subgroup B]
» f-block = IIIB

_ \0 B
7
- =7 L'E\é @QX 4\\\%
\/'atio of period of elements_c > > P

riﬁd\of that element.

Y
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d — block elements,

=z

W TANTALLM TUNGSTEN BENUM L A ROV PATN M GOAD
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d — block elements

general electronic configuration (n-1)d*1%ns’-2

Sc T V Cr Mn Fe Co Ni Cu Zn

Chemist
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Electron Configuration

Sc (21) — [Ar] 3d?! 4s?
Ti (22) — [Ar] 3d? 4s2

V (23) — [Ar] 3d3 4s? \\k

Cr (24) — [Ar] 3d° 4s'

Mn (25) — [Ar] 3d° 452@(/

Fe (26) — [Ar] 3d® 4s?
Co (27) — [Ar] 3d7 4s?
Ni (28) — [Ar] 3d® 4s2
Cu (29) — [Ar] 3d° 4s?
Zn (30) — [Ar] 3d10 4s2

| 5B

I g qufie @Ee

—

=

A A A
A 4
T ¥ ¥ ¥ 7
A [—%
A A A A
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Melting point & Boiling Point
T 2500 o~ gé:ﬂ:“
£ 2000F
3 AL
o 1500F &7 @&\4\/’
£ P2
= 1000 . AV,
= 500} Qv ry
0

Sc T1 V Cr Mn Fe Co N1 Cu Zn
Atomic Number

Change of melting point with gradual change of atomic number

) Chemistry
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All transition elements are d- block, but all
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Transition elements &<

d d- block element_.~
1 d- orbital of ions are partially filled with e,lgcgon

Rz > 1Y WI9]a 1 o[

@ D ’EX gl g ””(B
=

zn(®) 23 L~
A L’xﬁm NA2Y 21 942.) Q %\\QA
Chemistry
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Poll Question 02

Electron Configuration of Fe n-

\N
(a) [Ar]4s® 3d6u(/ ?é;,&
(b) [Ar]4s? 3d* %

) m Chemistry
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General Characteristics of Transition Elements

EI/\/ariabIe oxidation state
Act as catalyst

DF/or complex ions

Form colored compounds

E@(hibit paramagnetism

Chemist
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Varlaﬂ ble CDZ%'[IOH state », D Mé_‘a/u“w\w

USD
NN e - RO AN

Electronic Conflg. Of Outer most shell Oxidation State

+3

+2,+3,+4,+6,+7
+ 2,+3
+2,+3,

+2,+4

+1,+2
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Variable oxidation state
Electron Configuration

21}—[Ar] 3d' 45?5 5 L] | L]
1}— [Ar] 3d? 452 22—\ L] | (1]
OO3) - [Ar] 3d° 45°R =3 L | (]
(24) - [Ar]Q"Q LD T
W(ZS}— [Ar] 3d° E’{z‘— Foo T[T E =

Fe (26) — [Ar] 3d° 4s*— 2/ 2) 1T
Co (27) - [Ar] 3d7 451_'___;’2’:5. n

- B 8 4.2
Ni(28)—[Ar] 3d” 4s 2__ Lil ll )
|
|

(:K ;:}29}— Al 30851
T (30)— [[Ar; 350 42;_;.24

S m Chemistry
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Act as catalv @ ~“\,\,,\\(\‘;\9« ) § - \ocm&"“‘\
Fe is used as catalys the manufacture of XH; b ber Boscheﬁ')?o\c/ess
N, (g) + 3H NH Ve pror

2(8) + 3H,(g) - #NH3(g) QE/* et %VOM

In the dehydrogenation reaction for preparing ethanal from ethanol, Cu is used as catalyst.

C
CH,CH,OH @chm +H,

300°C

Chemist
| 5B L | y
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[ NH, NH, |
\@ CN~ —> Fe «—CN~
NH; NH / \
— CN— CN—
/ 4 - -
v
Vv

6\,
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Spectrochemical Series \\30\@ N A

e
" < Br <SS <SCN” (S-bonded) < CI"<N; < F<OH<

02" < H,0 <<NCS- (N—bonded) < CH,CN <NH, <NO, <

ZJ & =7 &“\D 7 07% ‘%@ Qﬁ
G Chemistry
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Nomenclature of Complex Compounds

b’\ngand name & number+ Name of central transition element+ O.N. of central transition metal

@E‘XW” ALS L&,ﬁ

Ligand name & number + Central transition element(O N.)+ Anion

P NnS so:;2 xq,ww““‘”‘ newers &&)g. \
o~
Qﬁy Ne’gtaﬁe}implexlon: &3 Q\&

S
Cw Ligand name & number +central transitiorr element (ate) = 4\ Q
\z/
i é\o (o Qg L e (T
e(CN )z /\2’(9@)’7
\) Chemistry
U mm Chapter 3 : Periodic Properties of Elements (15t Paper)




WHITEBOARD
o@s
Nomenclature of Complex Compounds

T

\)éydroxo
**Ammine / di

Aqua = \3/ tri
“/ Chloro / tetra
m/ thiocyanato
/ *Nitroso

*

Carbonyl

t‘; m Chemistry
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Poll Question 03

Which one |s Nltroso Ferrous Sulphate?

(3) [Fe(NO)(OH)<]S0,
(b) [ 0,)(H;,0)5]S0,
Fe(NQ)(H0 5504 /

(d) [Fe(NO),(H,0)s ]504

Chemist
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Co-ordinate numb%

2 ethylene
H, HZN\) } diamine
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Shape of Complex Compounds

o

dettf erd

e SL
56\/\)\0\?&0\“‘0\ -

Chemistry
Chapter 3 : Periodic Properties of Elements (15t Paper)




WHITEBOARD

Formation & hybridization of complex compounds (V.B.T)

oy, — e 41— %
R) L8O g , ~~ K. [Fe(CN),]
o) P KRINY J[FeCN)e] | (o
Aol al a] ! %;’%4 aTA L
5 9 +
¢ Y fe=)
N[ A[A] 4]0 w7 1 4
N X
/\\/ ’\l/ /‘ av),—l/_ﬁ\* oo | 0 ¢ eo ,n/ /IL, ’[L/O. o on 0&\}\\\@3
v o~ o
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Formation & hybridization of complex compounds (V.B.T)

] o
I
=

N C

Chemist
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Formation & hybridization of complex compounds (V.B.T)

Nied), @Y BN 34F Qs

3 +\/\) LA WS Uy
Q;'Qj// oo Al @
L LYV
dCé\\/ ,“/ 4\/ /l]/ 4\4 oo 0O oo| ve .c()s\
S P
)@i‘ﬁ
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Poll Question 04

Tt -4
What will be the shape of KN)4]?

N, Q%'\) ‘926«63 2 é% Qo
(a) Tetrahedral . =

(b) Square Planar

\ ﬁb\quﬂ/lv/wh | @
ﬁm J Chemistry
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Magnetic properties (V.B.T)

ch,

4 Ferromggnet C substance_, Q;A’"%
Sl W’}/

aramagnetlc substanc%& > 5 MM ¥

la magnetic substance ——) @ &N w?‘j\
\zafm\ N

Nucleus
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Magnetic properties (V.B.T)

K3 Fe(CN)s] —(F)

Séé\? 1Li(l} ::4:S :ip:

CN CN N CN CN CN

g’\q@ M\HHL': IR BE

AN "CN (N CN CN CN
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Formation of colorful compound (C.F.T)

THE COLOURS OF AQUEOUS TRANSITION METAL IONS

T

s}
TITANIUM VANADIUM CHRUMIUM MANGANESE IRON COBALT NICKEL COPPER
Mn Fe Co Ni Cu
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Formation of colorful compound (C.F.T)

Effect of ligand

Degenerate condition > Non-degenerate condition
Increase of average stable energy

ET%"J}} Wi;&

Color Wheel OLL’JIJDW Colors H Secondary Colors
/( 7 dxy d}rz dzx

¥ K??f% “ \ A 4 &A
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Poll Question 05

If a compound absorb@ight it’s color will be-

\/
(a) Green @ B
() Orange s~
O Vi
(c) Purple | 7
2 Chemistry
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Periodic properties o Y»\...
Q@tﬁmic & ionic radius —v &@Wé
Matlon energy ——w \\n° "UA’L Ma,/ A»k/ !
Q(éiﬁ:tron aﬁlwy —p Y

7 7 o QJQL [

t tivity —> 0 T a
Q?él&: ronegatiy Y MM)% s W\J)J
HMetallic Properties = w‘“% N

Dohgidity — W\D*Uhg// </\T\b%
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Atomic Radius
= |
Van Der Waals : :
T Metallic radius

<€ > € >
\an derWaals diameter CovalentDistance \p

\an derWaals radius CovalentRadius

( :
Chemist
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Poll Question 06

Which one Is greater than the other?
(a) Covalent radius/, S
(b) Van Der Waals radius

Chemist
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lonic Radius

In any ion the distance up to which their nuclear attraction force is felt is called ionic radius.

lons of third period Nat Mg2* At
electron number 10 10 10
ionic radius(nm) 0.095 0.065 0.050

size @ @ ®

Group ion ionic radius (nm) sizeofion | Group| ion ionic radius (nm) size of ion
Li* 0.060 © F 0.136 ©
Na® 0.095 ® C 0.181 ®
1A K* 0.133 @ viia| Br 0.195 @

Rb* 0.148 ® r 0.216 ®

Cs* 0.162 @
\) m Chemistry
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Poll Question 07

Accord //ze which one Is correct? @

nw @Q>%;@’££/,5 LT
A / ’
@< AT @

A
2y U
(b) Na* > F~ > 0; > N§ 5 ﬁw»“”

Qf
cVF~ < Nat < 05 < N& 05\ 22
() 2 3 ,((rb/
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lonization enerqgy

The ionization energy or ionization potential of an element means the amount of energy
needed to turn 1 mole of gaseous atoms to 1 mole of positive ion by removing 1 mole
electron from each atom.

Mg(g)———Mg™(g) + e~ ;AIP; = 738K] mol‘%

Mgt (g)———Mg*t(g) + e~ ;AIP, = 1450 k] mol ™!

/ 6000
/ 5000 {He"

Why the value of AIP, Is always gréater
than the value of AIP; ?

3000 —

Energy (kJ/mol)

2000

1000

0

1 1 r T T T T T 1T 7T 1
1 2 3 4 5 6 7 8 9 10 11 12

Number of electrons
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Poll Question 08

lonization Energy is- [ s A5
(a) Exothermic f’f @/

(b) Endothermic

\) é@W Chemistry
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lonization enerqy

The ionization potential depends on the following

matters-

(1) lonization potential reduces with the increase
of size of atom- it’s a group wise relation.

(if) lonization potential incrr?asé with the

Increase of charge- it’s a periodic relation.

(111) For full and half filled orbital in an atom this
“

relation is varied. /

(1v) Principle Quantum Number

(v) Shielding Effect

| 5B
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lonization energy
| o e oo\
Exception q;e;/\

Be(4) = 1s2 éw L Mg(12) = 1522522p®3s?
B(S) = 1s @ ;)\‘Qﬁz)}}/ Al(13) = 1s5%2s22p®3s23p?
C7

@@

(7) = 1s%2s2%2p3
0(8) = 1s%2s%2p*

\X/ W

Chemist
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Electron Affinity

The amount of energy changed to turn 1 mole neutral gaseous atoms to 1 mole negatively
charged atoms by accepting 1 mole electrons is called electron affinity.

Cl(g) + e~ >C1~(g) ; AEA = —348Kk] mol™?!
/ @
0(g) + e” .0~ (g) ; AEA, = —1414] mol™?
0 (g) + e >02~(g) ; AEA, = +798 K] mol~1.~"
0(g) + 2e~ >02~(g) ; AEA = +657 K] mol~1 /
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Electron Affinity

Electron Affinity (kJ/mol) vs Atomic Number

The electron affinity of any element mainly =
depends on the followings: |

(1) Electron affinity increases with the increase
of neuclear charge — tis Is a periodic
relation.

(11) Electron affinityreduces with the increase of
electron density- its also a periodic relation,
seen in group -17.

(111) Electron affinity decreases with the increase
of size of atom - this Is a group wise

relation. : —
\ cl > §> Br > I
Chemistry
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Poll Question 09

The value of Electron Affinity is largest for-

(@ N
(b) O
(c)C
(d) F

| 5B

I g qufie @Ee

Chemistry
Chapter 3 : Periodic Properties of Elements (15t Paper)



WHITEBOARD
o@s

Electronegativity

In a covalent\compound molecule formed by different elements, the tendancy of an atom
to attract the bond pair electron towards itself is called electronegativity.

56+ O-
H = Cl H-C
o+
Group

[11 IV Vv VI VII

B C N 0 F

2.0 2.5 3.0 3.5 4.0

Al Si P S Cl

1.5 1.8 2.1 2.5 3.0

- Ga Ge As Se Br
1.3 1.75 2.0 2.4 2.8
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J

17
VIIA
TA

16
VIA
6A

15
VA
5A

14

IVA
4A

13
1A
3A

Name

Asomic Mass

Number
Symbol

Atomic

Periodic Table of the Elements
P

Nd [l Pm
N

5BC
Cerum i
140.116 1408

90 h
Thorum e |
Z32038 231036 z

:7:
zm
M,.m
E
B[S ['Bn
60
gl N

58

227.028

Actinium

e
SB
|s7 71
E
57
La
80
Ac

10d from left to right
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ies in a per

Metallic
Properties

N Decrease
/

Stability

Variation of propert

of Oxides
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Variation of properties in a group from top to bottom

! 1 18
1A VIIA
1A . N BA
1 Periodic Table of the Elements 2
H 2 16 17 H_e

ol o Al Wil
3 . 4 8 10
Li || Be Symbol 0 F || Ne
ol | i Name ool | el |
S——— Asomic Mirs: )
11 12 16 17 18
Na Mg 4 6 ! 10 1 12 S Cl Ar
Sodium Magnesium ns VB VB VIB Vil il B s Suitur Chiaring. Argon
e Lz 38 48 58 88 7B ¥ 8 1B 2B ozt =i L ot
19 20 22 . 23 24 25 26 27 28 . 29 30 34 35 36
a Ti|| V]| Cr|{MnffFe| Co| NifCullZ Se || Br || Kr
el | B el | el | el | ool | ST | I | O | - | s | | e
— SRS S (SR R T (G I, Lz I L
37 38 39 40 41 42 43 44 45 46 47 48 52 53 54
Rb| S Y || Zr||Nb||Mo| Tc|| Ru||Rh{|[Pd| Ag| C Te | || Xe
‘Rubsdium Strontuum Yitmum Zwconium Niotwum Molybdenum Technetium Ruthenium Rhodium Palladium Salver ‘Cadmium Tellunum ladne Xenon
e |[ s || e [ Zme || teme || ot f| e || R | s || e | s | cmer | I |
55 56 57-71 72 73 74 75 76 77 78 79 80 84 85 86
N on metal I iC Cs a Hf || Ta| W || Re s| | Pt| Auf H P At || Rn
Casium ‘Banum Hafmum Tantalum Tungsten Rhemum Osmuum Indiam Platinum Goalk Marcury Polonium Astatng Radon
132 505 137.328 17849 180 948 18385 186 207 90 192 195,08 56 200.59 [208 582] 04, 222018
- - I = = 87 88 89-103 104 105 106 107 108 109 110 111 112 116 117 118
A
properties Elzctronegativity r [ Rej| [LRO)[ Db SgBh| Hs [Mt]DsfRgjCnfN Lv [ Ts | Og
223020 226,025 HE [2903) ) )
. 58 60 62 70 71
Lanthanide L Ce Pr Nd Pm Sm Eu Gd Tb b L
—— ]| oo | ot [| S [[ comor v || o
e s e ol | Mt
B 9 97 102 103
Aetnide | A Pu m Cm Bk d| No| Lr
. o | B .m.., W.." e oven || st || commen

lonization energy Electron Affinity
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Various Compounds of Xe & their hybridization

o
Linear p """""""
Square planar i.'@‘ ; ,
Trigonal Anti Prismatic e "
Square pyramidal - o/
(a) Linear (b) Square planar

Pyramidal J

(¥
@ X¢)
l I

(c) Trigonal Anti Prismatic (d) Square pyramidal (¢) Pyramidal

( .
Chemist
| SBw ry

s . A Chapter 3 : Periodic Properties of Elements (15t Paper)




WHITEBOARD
o@s

Clathrate compound:

{Mrtain Inorganic compounds having a lattice structure with gaps, in which inert
gases get trapped. These are called clathrate compounds.

<
B O
o YR
Ar[CcH4(OH),]3

Chemistry
Chapter 3 : Periodic Properties of Elements (15t Paper)




WHITEBOARD
o@s

Oxide properties of elements (acid-base properties)

Oxides of elements of second period

leO BeO B203 C02 N02 _on
base amphoteric  |weak acidic|weak acidic| acidic | strong acidic

increase of acidic prop% %

Oxides of elements of third period

Y
v v v

Basic oxides acidic oxides amphoteric oxides
Nazo MgO A]203 SiOQ P4O]O SOZ C]207
strong base| base bag?cf ;(Efnﬁrcl)?eric weak acid acid strong aLid A very strong acid

Increase of acidic properties>
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