Chapter 8

The.d and f Block Elements
d-Ud f-sHlh &b d<d

MCQ: (5 faseda us)

HET-12 RHTYA /MATHA)

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

a. 25 b. 26

C. 27 d 28

+3 JTEHIDHIOT 3T ¥ U HHHUT arg X @1

gﬁmﬁmﬁmm[m] 3d #13HHY URATU] AT a7
?

a. 25 b. 26

C. 27 d. 28

The magnetic nature of elements depends on
the presence of unpaired electrons. Identify the
configuration of transition element, which shows
highest magnetic moment.

a. 3d’ b. 3d°

C. 3d® d. 3d?

] &Y qadbIg gufeid gmag il & 3ufeafa
mﬁﬁmilqﬁﬁwﬁammﬂmaﬁ
31t 3ad Yah1d &1 femar 1

a. 3d’ b. 3d°

c  3d° d  3d

Which of the following oxidation state is common
for all lanthanoids?

a. +2 b. +4

C. +3 d +5

fafafaa § A s a1 3ieeoT 31T
HAdaTeE S fApam= &2

a. +2 b. +4

C. +3 d. +5

The colour of Chromate ion is -

a. yellow b. red

c.  blue d. green
P AT HTATE -

R 1 b. Il
c  Hrem d &1

Which of the following d- block elements is not a
transition metal ?

a. Cu b. Ag

¢. Au d Zn

fFofafea ¥ & = |1 Sh-sfie ad U THHUT a1q
TE 22

a. Cu b. Ag

C. Au d Zn

6. Which of the following ions forms coloured
compound ?
a. Sc¥ b. Zn*
c. Fe¥ d Ti*

6. fmfafEa ¥ A= A 3ma v aifies smard »
a. Sc3t b. Zn*
C. Fe3* d T+

7. The colour of transition metal ions is due to -
a. d-d transition b.  Change in geometry
c.  charge transfer d.  None of these

7. HEBHUT U 3T &1 71 fHd HRUT ST 8 -
a SIS AHHIT b. uTfAfd & uRada
c. AR WHIARUT d SHAPIS TE

8. What is the colour of potassium permanganate ?
a. yellow b. red
c.  purple d. green

8.  uURRrum urdHe &1 i &ar erar &2
a. e b. I
¢ §m d. &I

o. The general valence shell electronic configuration
of d-block elements is
a. ns'2 b. ns?np"®
C. (n-1)d**® ns*? d.  (n-Df**(n-1d°! ns?

9.  Sl-alcs dcal Bl HIHT YIS B FATC - fa=aTH
a. ns'2 b. ns?np*®
C. (n-1)d**® ns'? d  (n-Df*(n-1d°! ns?

10. The general valence shell electronic configuration
of f-block elements is -
a. ns? b. ns?np*®
¢ (n-1)d"*° nst? d  (n-Df*(n-Dd°* ns?

10. gmﬁsaﬁmmﬂﬁﬁaﬂﬂsﬁaﬁﬁmm
a. ns*? b. ns?np*®
C. (n—-1)d**° ns'2 d  (h-Df"*(n-1d°' ns?

Answer of MCQ
1 3 4 5 6 7 8 9 10
b c a d o a c c d
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VERY SHORT ANSWER QUESTION (31fel &7g[ 3%1919 U4

11.

Ans.

11

12.

Ans.

12.

13.

Ans.

13.

14.
Ans.

14.

15.

Ans.

15.

16.

Ans.

16.

17.

Ans.

17.

3R

Name a member of the lanthanoid series which is
well known to exhibit +4 oxidation state.

Cerium (Z =58)

AA97Tgs AU S UP TS PT ATH TAATSY 3T +4
HTFHIBIOT 37a=T &r1far 2

AT (Z=58)

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.

AATTIs T H T A Ub a@ A g a@ B
¥ra OfdeAtas 3nga 31fems aar 31 Faie

TE 4f STl & oI H 5f Selere ] & STl gaed
URREUTUHTG B HRUT Bl &l

Name a transition element which does not exhib-
it variable oxidation states.

Scandium or Zinc.

VA UPHYT axd@ &I 9 9dsy Fad ufad-ia
3TRATHRUT 3TTTATY &I UTE ATl

gy a1 5w

What are the elements of f-block called?

Inner transition metals.

f - SHTch o dcdl Y FUT HEA & ?

FTARep HHHUT I

There are mainly how many series of transition
elements?

Four

IepIOT dedl Y I ¥4 A fopa Aforar €2

IR

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

Due to Lanthanoid contraction.

zr A91 Hf & Wifde ga TEmafe oi  srafas
HATAT a4) 9Té STl § 2

ARATE 3T & HROT|
Which element of the 3d series of the transition

metals exhibits the largest number of oxidation
states ?

Manganese (Z = 25)

HHHUT dwal Y 3d AU &1 B A aa q91 o §
3HTaAIBROT 3TaeuTy eRrfar & 2

H=T (2 = 25)

SHORT ANSWER QUESTION :(c1¢] ELER R e
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18.

Ans.

18.

10.

Ans.

19.

20.

Ans.

20.

21.

Ans.

21.

22.

Ans.

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-3MnO,* + 4H* —> 2MnO, + MnO,+2H,0

uw\"mgsz TP A Ny widTe 9 &
ufepar & o1 fafEg |

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

Step I1-3MnO* + 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) =592 BM

sieig faerae o fedasit 31maa & qadbrg 3mgef &
TOTT HIFY; afE SHSBT TRHT0] HHAID 25 &1

STeid faeras  URHTU] hHie 25 ITel fgdals 3ma o
3-1131”56 STl ol TRAT 5 BT 37d: STBI q‘am’ g
JTELOf B,

H=V5(5+2) =592BM

Write electronic configuration of Fe* and Fe?* .
Which one is more Stable and Why ?

Fe?t: [zAr] 3d°®
Fe3*:[ zAr]3d®

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

Fe* 3iIX Fe** &I SMaci-o fa=urH fAf&yl 399 &9
A1 3fars Tarat & 3l i 2

Fe? : [gAr] 3d°
Fes*: [;sAr] 3d5
g%qé’raﬁﬁaﬂf}ﬂ%ds fa=am & SBIRUT 31feres TTaT

Write the steps involved in the preparation of po-
tassium dichromate from chromite ore.

Step |: 4FeCr,0, + 8 Na,COs5 + 70, —> 8Na,(CrO, + 2Fe,05 + 8CO,
Step I1:2Na,CrO, + 2H" —> Na,Cr,0;, + 2Na* + H,O

Step Il : Na,Cr,0; + 2KCl —> K,Cr,0; +2NaCl

PATEE 3TTH A UIREA sgpme 91 & 10T
fafag

Step I:4FeCr,0, + 8 Na,CO; + 70, —> 8Na,CrO, + 2Fe,05 + 8CO,
Step II:2Na,CrO, + 2H* —> Na,Cr,0; + 2Na* + H,0
Step I11: 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

(v) I8 39 gATu3T o 981 I ¥ 3gfeid seiac i
%Wm-mmmaaswmm

Uses - Mischmetall is used in Mg - based alloy to 24, What is lanthanide contraction ? What is its cause
produce bullets, shell and lighter flint. ? What are the consequence of lanthanide contraction?
2. ﬁRTﬂ'Iﬂ a1 ¢ 37k ST FT 3UG 2 Ans. The overall decrease'ln atpmlc and ionic radii from
o Lanthanum to Lutetium is known as Lanthanoid
IR: =1 T U FH3Tq % 511 Uh Ai=A198 €T (@ 95%), contraction
FTARA (CTTHT 5%) dYT ARHTA S, C, Ca, d Al -1 81l 8l :
3uEnT - e erq AT snenfa g ¥ wge Cause - Itis due to poor shielding effect of 4f electrons.
Eﬁ?ﬁ%iﬁa@ﬁf iﬁi. »hdd Iﬂ@%r‘ T &eeh firere & Consequence : (i) The atomic size of elements of
3dIe i E I third transition series is approximately similar to
LONG ANSWER QUESTIONS: ;:Zr'reessponding elements of the second transition
ries.
aTef 3T s I . .
(i) The isolation and separation of lanthanoid
L. becomes difficult.
23. Explain giving reason:
(i) Transition metals and their many compounds 24 A ||q§$ i am%é?masuuam%? ATas
show paramagnetic behaviour. 3T T . )
Eises ﬁﬂmﬁﬂﬁﬁmw$mﬁw®mﬁm
(i) The transition metals generally form coloured =13t § Y F1  (iRATIS ATGHaA & F9 H AT
compound . STAT 8l
(iii) The Transition metals exhibit variable oxidation BRUT - T8 4f ST b G ol TTRRE(UT THTd & HROT 8|
states. qfyoryg
(iv) Transition metals and their many compounds (i) e IFepmoT Aol & Al o WRHTV] 3THR, G
act as good catalyst. HpTUT S0t & AT dcal B @I FHH BT 8 |
(v) The enthalpies of atomization of transition (ii) TRATIS BT BT Td JUTHRUT &S 81 ST &
metals are high.
Ans. (i) It is due to the presence of unpaired electrons. 25.  Complete and balance the given reactions in acidic
medium:
(i) It is due to d - d transition of electrons
(i) Cr,0,” + Fe** —
(i) It is due to incompletely filled d - orbitals.
(ii) MnO, + Fe** —
(iv) It is due to their ability to adopt variable oxidation
states and to form complexes. (iii) Cr,0, + I' —
H 2- 2+ fp— 3+ 3+
(v) It is due to large number of unpaired electrons in Ans. (i) Cr,O;" + 6Fe*” + 14H 2Crt + 6Fe +7H,0
their atoms and strong interatomic metallic bonding. (i) MnO,~ + 5Fe?* + 8H* —> Mn? + 5Fe3* + 4H,0
23. HRUT A §U TE HIY: (i) Cr,0,> + 6 I" + 14H* —> 2Cr3* + 31, + 7H,0
() FHHOT U 3R 37 37 G ITEBT .5 3y oremm F € T STMARRAT3N @Y s drqfea
FaER Uaiiid &ea &l I ™ e
(ii) FHHOT ANTIU HTHTG: T Gifie g € (i) Cr.0. 4 Fer* —>
(i) FepHOT T fvadl 3ifaieor 3vavar weffa (i) M O 4 Fe? —>
o €l "
(iv) FHHOT EITIY T4T 3% 3D Giffie 37D 3RS (i) Cr,0/* + ' —>
BT B4 Y IR () Cr,0. + 6Fe? + 14H —> 2Cr* + 6Fe™ + 7H,0
(v) T 3T HUH Tt S 3T A B arfa €1 (i) MNO,~ + 5Fe? + 8H" —> Mn2 + 5Fe¥ + 4H,0
3 () T8 YfeId Seddrei1 bl 3UTRITA b HRUT 8T 8l
. . (iii) Cr,0,> + 6 " + 14H* —> 2Cr** + 31, + 7H,0
(i) T& TGl B d-d HHHUT & HROT Bl &l
(iii) IE 3TYUT d - SPaTehI & HRUT 8l
(iv) T8 TRAcRIA 3{TRITBROT 3TaRATHT BT 379 3R
e i & T P &M & PRUTEAT & |
PHET-12 FHTI JATH) = FHEIRA. — e I5-TE-3w [aF frges AaRor g (2024)
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