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Colourless ion, redox reaction of Permanganate ion+ Oxidation of lanthanoid series
+ Electronic configuration o / /
Reaction between SO, and KMnQO, , Color of lanthanoids, Mischmetal composition, 05
2024 Based on unpaired elegtrons in d orbital - 01, statement based gu€stion on lanthanoids
2023/ _-// Electronic configurationgd@goint of 3d g (0% ’W
2022 Oxidation state and oxidizing agent/ReEuci@g_ggent, Magnetic moment, Radioactive 03
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‘2021 i Physical properties/trends, Electronic configuration, coloured compound, 03 7’
W M
2020 d and f block elements — chemical reaction based, paramagnetic behaviour, Stability of
Cu*?,Cu*! metal reaction with H,

2019 Physical properties based statement type of question, Chromyl chloride test, Cé‘%l'vbl 03
lanthanoid definition

2018 Amphoteric oxide, Common oxidation state, elegtronic configuration V/s atomic number | 03 j
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Iﬂﬂﬂ General IntroductionD 10— [ An) 5"4‘/“1

4 (D4) 12

» In the modern periodic table elements are classified on the basis of their

electronic configuration into s, p, d and f block elements.

» The elements whose differentiating| electron enters in (n-1) d sub-level |are

called d-block elements.

» The d-block elements in which the atoms or ions|have incomplete d-orbitals

are called transition elements. S

C upA C defyin

» A typical transition element shall have an incompletely filled d-sul

level

tl'oh

either

in its elemental form or in f its chemically significant oxidation states.

w

» All d-block elements are not transition elements. S }){CW*U d-llock

Wi

Ex1 Zn, Cd & Hg are not transitional elements-~




» The general outer electronic configuration of d-block elements is

\-lo 0
> (n_l)dl-lO ns? (or) 1 (or) 2 Pd —> (-1 4 nS

» The transition elements are placed in between the electropositive (or) metallic

elements (s-block) and the electronegative (or) non-metallic elements (p-
block)

» The properties of these elements are in between those of highly reactive

metallic elements of s-block and those of less reactive non-metallic elements of
p-block

» d-block elements are placed in the groups 3 to 12 (i.e, IIIB to VIII Band IB&IIB)

» The elements of IB group namely Cu, Ag, Au are called typical transition
elements since in these elements electrons from completely filled inner (n-1)d
subshell take part in bond formation along with outer s-electrons
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» IB group elements copper, silver and gold are called coinage elements. In olden

days these metals a

re used to prepare coins.

» The elements of 1IB (Zn, Cd and Hg) are not considered as transition elements
as they do not show the properties of transition elements because of
completely filled d-orbitals.

» |IIB }ﬂements have @ config ton both in elemental form and in their stable
oxidation states. 2n, Cd, tH'j , () s
» d-block elements are present as 3d, 4d, 5d and = L2

Cd —— Ld

» 6d series in the periodic table.

>
>

3d series starts wit!

n Sc [Z =21] ends with Zn [Z = 30]

4d series starts wit

Y [Z = 39] ends with Cd |Z = 48]




»| 5d series starts with La [Z = 57] Hf (Z = 72) ends with Hg|Z = 80]

%l

»| Technitium is the first man made element.

» Elements in VIIIB group /7

> [Fe, Co, Ni[Ru, Rh, Pd;[05, Ir; Pt{|Hs, Mt, Ds

If Y T ]
5 “ol 5,d .
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( Electronic Configurations>

» The elements with exceptional configuration in 3d series are Cr (24) [Ar] 3d> Aé'
“and Cu (29) [Ar] 3d10 4s' g

» The elements with exceptional configuration in 4d series are U
Nb (41) - [Kr] 4d* 5s%|Mo (42) - [Kr] 4d5 5s?| xceT A9

Ru (43) - [Kr] 4d75s"; Rh (45) - [Kr] 4d® 55* ——> J€& /neeT
Pd (46) - [Kr] 4d'° SSOI Ag (47) - [Kr] 4d1 £l
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[ Question _

Which of the following does not represent property stated against it?

Qc TV (hMr\

L]
' /
2+ 2+ 2+ _ iC <i A+t
1 A ’ CO%* < Fe“* < Mn Ionic size (n = 7r £ e

'a x\‘\ xg xX . | /-"\ an> e CCQ

s B ) Ti <V <Mn - Number of oxidation states '

- 545 Feszd us? [ a[4]1h At = i
g g()‘ i * Feitiniad —=e_ - _ Mp DFe D0
@ Cr2* < Mn?+ < Fe2+ - Paramagnetic behav1ou17<
MM (n=3 n=4

- T4l )
! 4
K/@%r > Fe - Den31ty)<
cr Tl (o Mn Fe Ce
density increa s =

ne Cu<h
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Which of the following pairs has both the 1on{1;loured

[Atomlc numbers of Sc=21Ti=22,Ni=28Cu=29Mn=

in aqueous solution?
25]

2
3+ 2+ = QC — 3d|1-€6
) Sc n 2d — Colowtlenm |

*8 Y iz, T 347 alewla i
j2+ +
i @n

> 3d

T13+ . +
\ J [
7 34

@ Mn2+ T1|3+
! 7

1’ 34!

o ©
31_) 3d LS
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[ Question _
MM = & v

Identify the set of paramagnetic ions among the following.

\/ Unf,ai?\ede@ szh(n+a) 3.0
"‘ - C02+@\ Nn=no vlf

\m‘om'hﬂf

| B Ni%+, Cu?t, )Q s

)
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For Cu,(Cl, and CuCl, in aqueous medium, which of the following statement is

correct? \

od . |
" o : (! Mr_v Mbhe Stable iIn o\f\'.solw\:w”)
|£ ’ Cu(Cl, is more stable than Cu,(l,

- > L\.(,JMation fn—i—mra
|’ B ’ Stability of Cu,Cl, is equal to stability of CuCl, 1

¥
4/ 0, 5%x%" X 7R
" ‘a‘b‘ | 04
T
s C ’ Both are unstable < oAr “
P .

|’ D ’ Cu,Cl, is more stable than Cugl,

N4

(u2+—7 Small 31‘79—3 elove water molemle —) Move kadva{:lo

enthat |-» \a
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Which following is an amphoteric oxide? V20, o\mlblno e % (552, .

- YV\O \QV\O W\) \LO L
2, xoO' o Onides of- d blocK 7 0
' V,0, Cr,0, ~C x HMnOy 9

. N\ —’7M 7, g i T o

- . d,\(/ v‘\\\"o VO — bhad! = *L C Qc? ‘ Ym-j:,’\a\
¢ 04 N P "0z | [Mn.O
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Match the statements given in Column I with the oxidation states given in

Column II.
Column I _a 1Y ColumnII
(i) Oxidation state of Mn in MnO, i . (@) +2
(ii) Most stable oxidation stateof Mnis (b) +3
(iii) Most stable oxidation state of ) = (c) +4
Mn in oxides is — +_ 3d (d) +5
(iv) Characteristic oxidation (e) +7
state of lanthanoids is @
O
(] MY;ZO—_}_
C)\\ MV\
Mg s
Z S
4 -

MnO,
)+ (~272)=0

LY=o
X =Y

/







