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The d and f Block Elements

MCQ : (5 fapedia us) 6.

Electronic configuration of a transition metal X in
+3 oxidation state is [Ar] 3d° What is its atomic

number ? 6.
a. 25 b. 26
c 27 d 28
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The magnetic nature of elements depends on

the presence of unpaired electrons. Identify the
configuration of transition element, whichshows g
highest magnetic moment.

Which of the following ions forms coloured
compound ?

a. Sc3* b. Zn*

C. Fe3t d Ti¢
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a. Sc3* b. Zn*

C. Fe3* d Ti*

The colour of transition metal ions is due to -

a. d-d transition b.  Change in geometry
c.  charge transfer d.  None of these
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What is the colour of potassium permanganate ?

a. yellow b. red
7 5
a 238 Z ;:2 c.  purple d. green
C. .
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a3 b 3d° 9. The general valence shell electronic configuration
¢ 3d® d. 3d of d-block elements is
. 1-2 b 2 1-6
Which of the following oxidation state is common e ns nsTne
for all lanthanoids? C. (n-1)d"*° ns*2 d  (h-Df** (h-1d°* ns?
a.  +2 b. +4 9.  El-ich dcal BT HTHIT YIS BIRT TG [d-aTH
c 13 d +5 -
) . a. ns*2 b.  ns?np*®
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a 12 b. +4 10. The general valence shell electronic configuration
¢ +3 d +5 of f-block elements is -
a.  nst? b. ns?np'®
. The colour of Chromate ion is -
4 > yellow b red c.  (n-1d"*° ns*? d  (-Df*(n-Dd°'ns?
¢ blue d.  green 10. ;aﬁsaﬁaﬂmmaﬁﬂsﬁaﬁﬁmm
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Which of the following d- block elements is not a Answer of MCQ
transition metal ?
c Au d Zn b c a d c a c c d
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a. Cu b. Ag
C. Au d Zn
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Name a member of the lanthanoid series which is
well known to exhibit +4 oxidation state.

Cerium (Z =58)
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Actinoid contraction is greater from element to
element than Lanthanoid contraction. Why ?

It is due to more poor poor shielding effect of 5f
electrons than 4f.
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Name a transition element which does not exhib-
it variable oxidation states.

Scandium or Zinc.
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What are the elements of f-block called?
Inner transition metals.
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There are mainly how many series of transition
elements?

Four

Hep1UT dedl Y A T A e Aforar € ?

IR

Why is extreme similarity found in the physical
and chemical properties of Zr and Hf.

Due to Lanthanoid contraction.
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Which element of the 3d series of the transition

metals exhibits the largest number of oxidation
states ?

Manganese (Z = 25)
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Write the steps involved in the preparation of po-
tassium permanganate from Pyrolusite ore.

Step I-2Mn0O, + 4KOH + O, —> 2K MnO, + 2H,0

Step II-3Mn0O,” + 4H* —> 2Mn0O, + MnO,+2H,0
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Step I-2Mn0O, + 4KOH + O, —> 2K MnO, + 2H,0
Step II-3Mn0O,* + 4H* —> 2MnO,” + MnO_+2H,0

Calculate the magnetic moment of a divalent ion
in aqueous solution if its atomic number is 25.

With atomic number 25, the divalent ion in aqueous
solution will have d° configuration (five unpaired
electrons). The magnetic moment, p is

H=V5(5+2) =592BM
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Write electronic configuration of Fe* and Fe*.
Which one is more Stable and Why ?

Fe**: [,gAr] 3d®
Fest:[sAr]3d®

Fe3* will be more stable due to completely half filled
3d® configuration.

Fe** 3R Fe** &I smaeii-I® faad fAf&yl 99 &
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Fe?* : [gAr] 3d°
Fe3*: [gAr] 3d°
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Write the steps involved in the preparation of po-
tassium dichromate from chromite ore.

Step | : 4FeCr,0, + 8 Na,CO; + 70, —> 8Na,CrO, + 2Fe, 05+ 8CO,
Step I1:2Na,CrO4 + 2H* —> Na,Cr,0; + 2Na* + H,0

Step II1': Na,Cr,0; + 2KCl —> K,Cr,0; +2NaCl
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Step I: 4FeCr,0, + 8 Na,CO; + 70, —> 8Na,CrO, + 2Fe,0; + 8CO;
Step I1:2Na,CrO, + 2H* —> Na,Cr,0; + 2Na* + H.O
Step I1l: Na,Cr,0, + 2KCl —> K,Cr,0; +2NaCl

What is mischmetall and what is its use ?
Mischmetall is an alloy of Lanthanoid metal (about
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95%) and iron (about 5%) and traces of S, C, Ca and
Al

Uses - Mischmetall is used in Mg - based alloy to
produce bullets, shell and lighter flint.

fireT erTq) T & 3R sHST FuT 3UATT £ 2

fireT 7 U AT & 31 Uch ai=ATTS €Tq (11T 95%),
Hm%ﬂmsagammmﬁs,c,camﬁﬁﬁ%l

3uam - Ry arq AWREm snenia Warg § uge

Il & 311 9Gab bl TTeil, had U1 WIel AT §cb fUhic &b
3T B 39T H 1T ST 61

LONG ANSWER QUESTIONS:

e 3909 9

23.

Ans.

23.

HET-12 AT TTH)

Explain giving reason:

(i) Transition metals and their many compounds
show paramagnetic behaviour.

(ii) The transition metals generally form coloured
compound .

(i) The Transition metals exhibit variable oxidation
states.

(iv) Transition metals and their many compounds
act as good catalyst.

(v) The enthalpies of atomization of transition
metals are high.

(i) It is due to the presence of unpaired electrons.
(i) It is due to d - d transition of electrons
(iii) It is due to incompletely filled d - orbitals.

(iv) It is due to their ability to adopt variable oxidation
states and to form complexes.

(v) It is due to large number of unpaired electrons in
their atoms and strong interatomic metallic bonding.
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What is lanthanide contraction ? What is its cause
? What are the consequence of lanthanide contraction ?

The overall decrease in atomic and ionic radii from
Lanthanum to Lutetium is known as Lanthanoid
contraction.

Cause - It is due to poor shielding effect of 4f electrons.

Consequence : (i) The atomic size of elements of
third transition series is approximately similar to
corresponding elements of the second transition
series.

(ii) The isolation and separation of lanthanoid
becomes difficult.
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Complete and balance the given reactions in acidic
medium:

(i) Cr,0,* + Fe* —

(ii) MnO, + Fe** —

(iii) Cr,0> + I —

(i) Cr,0,* + 6Fe** + 14H* —> 2(r** + 6Fe® + 7H,0
(i) MnO,~ + 5Fe* + 8H* —> Mn?*" + 5Fe® + 4H,0

(iii) Cr,0,> + 6 I + 14H* —> 2(Cr3* + 31, + 7H,0
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(i) Cr,0,> + Fe* —

(i'M O, +Fe* —

(i) Cr.0,* + I —

(i) Cr,0;% + 6Fe?* + 14H* —> 2Cr** + 6Fe’" + 7H,0

(i) MnO,~ + 5Fe?" + 8H* —> Mn? + 5Fe3 + 4H.0

(i) Cr,0,7 + 6 I + 14H* —> 2Cr3* + 31, + 7H,0
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