LJ-1312

B.Sc. (Part-II)
Term End Examination, 2021

CHEMISTRY
Paper - 1

Inorganic Chemistry

Time : Three Hours] [Maximum Marks : 33
[Minimum Pass Marks : 11
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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ZhTS / Unit-I

1. (q) 3d 9°0 & T o SATFARLO ST
% T & 4d qA1 54 HO0 o q
¥ o HifSg ) 3%

Compare the stability of oxidation states

of 3d series elements with those of 4d
and 5d series elements.
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(2)
(b) Toeml urgeti & THE H M drd dl

% Ik HEBR i foedt 9 =ame
FHIfT | 3%

Explain the magnetic behaviour of the

elements falling in the coinage metal
group in detail.

S7947 / OR

(a) d-STEn H 3uRem ogfivd SoiaeM
Aifies & TMH 8 6 IAEET B ¢
M HRU ¢ fF Mno; H Mn’" e
T 8H W Tk off egfivd soide[ @l
N F dENE I8 e g gde T A
eI § 2 37

The unpaired electrons present in the

d-subshells are responsible for the colour
of ions/compound. What is the reason
behind the fact that despite of having no
unpaired electrons in Mn’" state of

MnO, ion, it is deep purple in colour ?

(b) TiCl, Wicefd & IeRT § 3R V,0,
o fafy gr H,80, & fmiw H
SAF F TY H YgH B T BR
W HifaT | 3%
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(3)

TiCl, is applied in the formation of
polythene and V,Os is applied in the
formation of H,SO, by contact method
as a catalyst. Explain the reason.

TS / Unit-I1
2. (o) FAfafed dgal & TEEAE GA
farfam ; 2
(i) STEEYERES Yvel THH wHhidee
(1) FAREE
(i) BEESH 2 FAN ARBLE (11D

Write down the chemical formula for the
following complexes :

(i) Isothiocyanato penta ammine cobolt
(III) chloride

(ii) Hydrogen tetrachloro auret (III)

(b) el o fTsRuw H STq=Ee gfskansd

W FHNTAeh! 1 Seold hifSId | 3

Elaborate  the  thermodynamics  of
reduction processes in extraction of
metals.

109 JDB * (11) (Turn Over)



(4)

~

(¢) TSiep dM HWR & HAFS SARIS

(eT9eA) favya femer € 2

Cu’t+2¢” —— Cu; E°= 034 a2

Zn*" +2¢” == Zn; E°= —0.76 dIce
T SAHEl HT FAN Fd g TR HIfST
fo 9 & @ =@ @ efufern fom
fesn # www ©2

@) Cu+Zn*" —— Cu*"+ Zn

(i) Cu®" + Zn — Cu+ zn?*

Following are the standard electrode
(reduction) potentials of copper and zinc :

Cu’+2¢” —— Cu; E°= 0.34 Volt

Zn?"+2¢” —— Zn; E°= —0.76 Volt

with the help of these datas predict that
which of the following reactions would
occur and in which direction ?

(i) Cu+Zn*" —— Cu®+ Zn
(i0) Cu?" + Zn —— Cu+ Zn*

3794971/ OR
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(3)

(a) THefha Egpali & IUPAC M fafaw: 2

CO,
(@) [(CsHs)(CO)Fe/ \FG(CO) (C5H5)]

CO
(i) [Cr I (en)]”

Write down the IUPAC names of the

following complexes :

CO,
0] [(CsHs)(CO)Fe/ \Fe(CO) (C5H5)]
(60)

(i) [Cr I (en)]”

(b) HEEE (1II) FARES TE A= 9 a4
IR YRR & A THE AfTRl gRT

g % g 1 g 9T T

FfT | 3

Explain the experimental verification of
the Werner’s theory the four types of
cobalt ammine compounds made from

ammonia and cobalt (III) chloride.
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(6)

() @MEl, HMR Fehe o faead 9 HW
oot oY woha1 © fohg fooeRr, S
@l fShsee o fao@m ¥ fawnfuq =&1
FX U b 2 2

Explain why iron can replace copper from
copper-sulphate solution but silver cannot
replace zinc from zinc nitrate solution,
why ?

TS / Unit-111

3. (o) Tohea & foued e W faive &
YHfd & JAE 6 ITGH ISR ahl
e FHif ) 2

Explain the effect of nature of ligands

over the crystal field splitting energy with
suitable examples.

(b) [Ni(CN),J* @ [Ni(CO),] HFell i
HeIal 9 o e 3R A Heeh
el & o = =ren Hife | 3

With the help of [Ni(CN),J>~ and
[Ni(CO),] explain the formation of inner
orbital and outer orbital complexes.
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(7)

(¢) GEI= ISR § wHemsC fo foga ol
ST WY W AT Ryl et IS
¥Tq Y] hY S © 2 39 fagia &
N FEd 2 2

With clear example, explain the formation

of neutral metal atom by presence of a
partial  negative  charge on an
electronegative donor group. What is the
name of this principle ?

379497/ OR

(a) TITHARE HHA 3TEA & 45 g heed
&5 TIRAHIOT Holl I TUMAT HIfeT | 2

Calculate the crystal field stabilization
energy for d° of tetrahedral complex ion.

(b) TorEl STCwetshtd Hhal 3TFF okl =ehUl
STl K1 A fohd HAFRI & 3MER
R A S Fehdl © 2 SIAW 7 IgH
difqer ARl i AR HIfT | 3

On the basis of which parameters the

spin state of an octahedral complex ion
can be predicted? Also explain the
applied parameters in this prediction.

109 JDB * (11) (Turn Over)



(8)

(¢) TaSRal sy fagra 9 we wifsw o
[Ag(CN),]- Twfigm=sa T  <@fh
[Ag(CN), I~ STt 21 2

With the help of valence bond theory
explain that [Ag(CN),]” is diamagnetic
while [Ag(CN)4]2_ 1S paramagnetic.

TH1E / Unit-1V

4. (a) orOAES dl W fafym sTedeRTe
afeEeedl 1 T S0 dfed TIe

HIfST | 3

Explain the stability of different oxidation

states of lanthenide elements.

() TEH 9§ TAoATEH, TRIMIA  q
AT o gUahtur &1 e fafy
H ARAT I 3
Explain the precipitation method for

separation of neptunium, plutonium and

americium from uranium.

37947/ OR
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(9)

(a) UfREO Y@ @M §2 Ce3t | Ludt T
SR = o g arell Sl Sl R
Ffee | 3

What is sheilding effect ? Explain the

decrease in the ionic radii from Ce3" to
Lu3t.

(b) TRt oFIIES YT THRMRES dd A 9
T2 TTh! SRR 3Tee qo U
fohamiieial § THMEA &l A &hifsel 3

What are heavier lanthenides and heavier
actinides ? Explain the similarities in their

oxidation states and chemical reactivity.

THTE / Unit-V

5. (1) 39 & T-&R fogma & TR
gfqeenfud THHAI &1 &TRehdl i TEAI
FfT | 3

Explain the Dbasicity of substituted

amines according to Lewis acid-base
theory.
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(10)

(b) oTq STHIF fae™q W& 3Teht Afufshansti
&l for ¥ =men wifsu 3

Explain the metal ammonia solution and

their reactions in detail.
3Ygqr/ OR
(a) STHA TRl 1 AUTTh ST ererdl
i FRAT hiTld | 2

Explain the relative acidic strength of
oxy-acids.

(b) oSt el # d@ga  fHm
AfufraTeT =1 IS0 Afgd THSET | 2

Explain the complex formation reactions

in non-aqueous solvents.

() F= & dgmit ot fafau . 2
(i) SO
(i) S*
(iii) NH,

(iv) [Al(H,0);OHJ**
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(11)

Write the conjugate acids of the
following :

(i) SOF
(i) S*
(iii) NH,

(iv) [Al(H,0);OH]**
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