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CHEMISTRY

Paper I

(Inorganic Chemistry)

Time : 3 Hours ] [ MAXIMUM MARKS : 33

uksV % [k.M ^v* oLrqfu"B izdkj dk rFkk vfuok;Z gSA mUgsa
mÙkj&iqfLrdk ds izFke i`"B ij fy[kk tk;sA [k.M ^c*
y?kq mÙkjh; izdkj dk vkSj [k.M ^l* nh?kZ mÙkjh; izdkj
dk gSA

Note : Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.

[k.M ^v*/Section ‘A’

cgqfodYih; iz'u
(Multiple Choice Questions)

1 . lgh mÙkj pqfu,— 1 × 8 = 8
Choose the correct answer :

(i) fuEu esa ls fdl yhxs.M osG fy, fØLVy {ks= foikVu dk
eku vf/kd gksxk—

(v) OX2– (c) 2O

(l) NH3 (n) CN–.

The largest crystal field splitting will be far
which of the following legand :

(a) OX2– (b) 2O

(c) NH3 (d) CN–.

(ii) fuEu esa ls dkSu&lk dFku vlR; gS \

(v)[Cu(NH3)4]2+ dh vis{kk [Co(en)2]2+ vf/kd

LFkk;h gS

(c) [FeCl]2+ dh vis{kk [FeF]2+ vf/kd LFkk;h gS

(l) [Fe(CN)6]3– dh vis{kk [Fe(CN)6]4– de LFkk;h

gS

(n) [Cd(NH3)4]2+ dh vis{kk [Cu(NH3)4]2+ de

LFkk;h gS

Which of the statement is false ?

(a) [Co(en)2]2+ is more stable than

[Cu(NH3)4]2+

(b) [FeF]2+ is more stable than [FeCl]2+

(c) [Fe(CN)6]4– is less stable in comparison

of [Fe(CN)6]3–

(d) [Cu(NH3)4]2+ is less stable than

[Cd(NH3)4]2+.
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(iii) v"VQydh; {ks= esa fuEu esa ls fdl foU;kl osG fy,
d{kd ;ksxnku dk 'keu gks tkrk gS—

(v) t2g
4eg

2 (c) t2g
4eg

2

(l) t2g
4 (n) t2g

4eg
2.

In which of the following configuration, the
orbital contribution is quenched in
octahedral field ?

(a) t2g
4eg

2 (b) t2g
4eg

2

(c) t2g
4 (d) t2g

4eg
2.

(iv) ;fn L = 0 ,oa S = 1, rks iw.kZ LisDVªksLdksfid in
gksxkµ

(v) 3D1 (c) 1S1

(l) 3S1 (n) 1P3.

If L = 0 and S = 1, then complete
spectroscopic term will be :

(a) 3D1 (b) 1S1

(c) 3S1 (d) 1P3.

(v) fuEu esa ls fdl Complex dh CO ruu vko`fÙk U;wure
gksxh—

(v) Ni(CO)4 (c) [V(CO)6]+

(l) [Co(CO)4]– (n) [Fe(CO)4]0
2–.

Which of the following complex will have
minimun CO stretching frequency ?

(a) Ni(CO)4 (b) [V(CO)6]+

(c) [Co(CO)4]– (d) [Fe(CO)4]0
2–.

(vi) cksj izHkko osG vuqlkj—

(v)Hb dh O2 osG fy, ca/kqrk pH ?kVus ls c<+rh gSA

(c) Hb dh O2 osG fy, ca/kqrk pH ?kVus ls ?kVrh gSA

(l) Hb dh Mb osG fy, ca/kqrk pH osG lkFk ifjofrZr
gksrh gSA

(n) Hb dh CO2 osG fy, ca/kqrk pH osG lkFk ifjofrZr
ugha gksrh gSA

According to Bohr’s effect :

(a) Affinity of Hb for O2 increases with
decreasing pH.

(b) Affinity of Hb for O2 decreases with
decreasing pH.

(c) Affinity of Hb for Mb changes with pH.

(d) Affinity of Hb for CO2 does not change
with pH.

(vii) ewyj jkspk fof/k fufgr gS—

(v) Si and CH3Cl dh fØ;k
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(c) PCl5 and NH4Cl dh fØ;k

(l) Me3SiOH and CH3Cl dh fØ;k

(n) Me2SiX2 and Me2SiO dh fØ;k.

Muller Rochaw process involves :

(a) Reaction of Si and CH3Cl

(b) Reaction of PCl5 and NH4Cl

(c) Reaction of Me3SiOH and CH3Cl

(d) Reaction of Me2SiX2 and Me2SiO.

(viii) fuEu esa ls dkSu&lh vfHkfØ;k nkfgus gkFk dh vksj ugha
gksxh \

(v) LiI + CsF  LiF + CsI

(c) CaS + H2O  CaO + H2S

(l) CuI2 + 2CuF  CuF2 + 2CuI

(n) BeF2 + HgI2  HgF2 + BeI2.

Which of the following reactions will not
proceeds to the right hand side ?

(a) LiI + CsF  LiF + CsI

(b) CaS + H2O  CaO + H2S

(c) CuI2 + 2CuF  CuF2 + 2CuI

(d) BeF2 + HgI2  HgF2 + BeI2.

[k.M ^c*/Section ‘B’

y?kq mÙkjh; iz'u 2×5=10

(Short Answer Type Questions)

uksV % lHkh ik¡p iz'u vfuok;Z gSaA lHkh iz'uksa esa vkUrfjd p;u
gSA iz'uksa dk mÙkj vf/kdre 75-100 'kCnksa esa fy[ksaA

Note : All the five questions are compulsory. There
is an internal choice in each question. Write
answer of the questions maximum with 75-
100 words.

1 . fØLVy {ks= fl¼kUr dks le>us osG fy,] /kkrq vk;u osG ik¡pksa

d d{kdksa dk f=foe esa vfHkfoU;kl dk lgh fp=.k D;ksa

vko';d gS \

To understand the crystal field theory, why it is

essential to know the clear picture of orientation

of all is five d orbitals of metal ions in space ?

vFkok / Or

oxZ leryh; laoqGyksa esa ukfHkdLusgh izfrLFkkiu vfHkfØ;k osG

osx fu;e (osx fLFkjkad) dks le>kb,A

Explain Rate law (Rate constant) for nuclophillic

substitution in square planar complexes.
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2 . izHkkoh pqEcdh; vk?kw.kZ esa d{kd pqEcdh; vk?kw.kZ (d{kd
dks.kh; laosx) osG ;ksxnku dks le>kb,A

Explain the contribution of orbital magnetic
mementum (orbital angular mometum) in
effective magnetic moment.

vFkok / Or

okbczksfud ;qXeu dks mnkgj.k lfgr le>kb,A

Explain vibronic coupling with example.

vFkok / Or

1s0  3p laØe.k oftZr gS] ijUrq L-S ;qXeu osG dkj.k ;g
vkaf'kd :i vuqer gks tkrk gSA le>kb, D;ksa \

1s0  3p transition is forbidden, but due to L-S
coupling the transition is partially allowed. Why
explain ?

3 . Pt-ethylene laoqGy esa ca/ku dks le>kb,A

Explain bonding in Pt-ethylene complex.

vFkok / Or

,Y;qfefu;e osG dkcZ/kkfRod ;kSfxdksa osG cukus dh ,d fofèk
,oa izeq[k xq.kksa dks fyf[k,A

Write at least one method of preparation and
important properties and uses of organometallic
compound of Aluminium.

4 . Fe(II) gok esa ljyrk ls vkWDlhòGr gks tkrk gS] ijUrq gheksXyksfcu
,oa ek;ksXyksfcu esa ,slk ugha gksrk] D;ksa \

Iron (II) salts undergoes easy oxidation in air,
but it is not so in haemoglobin and myoglobin,
why ?

vFkok / Or

Na-K iEi dh fØ;kfof/k dks le>kb,A ;g iEi fo|qr
mRiUu djus okyh izo`fÙk dh gksrh gS] D;ksa \

Explain the mechanism of Na-K pump. Why the
pump is electrogenic in nature ?

5 . lkbdksVªkbQkLisGthu esa d-p bonding dks le>kb,A

Explain d-p bonding in  Cyclotriphos-
phasene.

vFkok / Or

dBksjrk ,oa e`nqrk osG fl¼kUr HSAB dk lS¼kafrd vk/kkj
le>kb, A

Discuss the HSAB Theoretical basis of hardness
and softness of HSAB principle.
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[k.M ^l*/Section ‘C’

nh?kZ mÙkjh; iz'u 5×3=15

(Long Answer Type Questions)

uksV % lHkh ik¡p iz'u vfuok;Z gSaA lHkh iz'uksa esa vkUrfjd p;u
gSA iz'uksa dk mÙkj vf/kdre 200-250 'kCnksa esa fy[ksaA

Note : All the five questions are compulsory. There
is an internal choice in each question. Write
answer of the questions maximum with 200-
250 words.

1 . (v) leQkb, D;ksa Be2+ dh Mg2+ dh rqyuk esa complex
cukus dh izo`fÙk vf/kd gksrh gS\

Explain why Be2+ ion has much more
tendency to form complexes than Mg2+ ion ?

(c) prq"Qydh; {ks= esa d d{kdksa dk fØLVy {ks= foikVu]
v"VQydh; {ks= esa foijhr D;ksa gksrk gS \ le>kb,A

Crystal field splitting of ‘d’ orbital in
tetrahedral field is reverse of the crystal field
splitting in octahedral field. Explain, why ?

vFkok / Or

(v) FCC laoqGyksa osG LFkkf;Ro ls lacfU/kr fØLVy {ks= izHkko
dh foospuk dhft,A
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Discuss the crystal field effect related to FCC
stability of complexes.

(c) 0 osG eku dks yhxs.M dh izo`Gfr fdl izdkj izHkkfor
djrh gS\

How nature of legands affects the values of
0 ?

2 . (v) pqEcdh; lqxzkfgrk D;k gS\ ;g rkiØe osG lkFk fdl
izdkj ifjofrZr gksrk gS\

What is magnetic succeptibility ? How does
it vary with temperature ?

(c) ewy voLFkk in laosGr D;k gS \ bldh x.kuk fdl izdkj
djrs gSa] mnkgj.k lfgr le>kb,\

What is meant by ground state term
symbol ? How it is calculated ? Explain with
example.

vFkok / Or

(v) d2 foU;kl ls izkIr inksa osG fy, laHkkfor ‘J’ osG ekuksa dk
fu/kkZj.k dhft,A

Determine the possible values of ‘J’ for the
term obtained. from a d2 configuration.
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(c) fdlh inkFkZ dk oqGy vuqpqEcdRo] mlosG okLrfod
vuqpqEcdRo ls vkaf'kd :i ls de gksrk gS] vki bl
O;ogkj dh O;k[;k dSls djsaxs\

The net paramagnetism of substance is
partially less than the true paramagnetism.
How will you explain this behaviour ?

3 . (v) fuEu laoqGyksa osG IUPAC uke fyf[k,µ

(i) Co(CO)3(.C3H5)

(ii) (C6H6)Ci(CO)3.

Give IUPAC name of the following
complex :

(i) Co(CO)3(.C3H5)

(ii) (C6H6)Ci(CO)3.

(c) ;fn foYosGUlu mRizsjd esa ls Pt3P dks Me3P izfrLFkkfir
fd;k tk;s] rks blosG mRizsjdh; xq.k ij D;k izHkko iM+sxk\

What affect will be observed if in catalytic
properties if Ph3P is replaced by Me3P in
Wilkinson’s catalyst ?

vFkok / Or

(v) /kkrq dkcksZfuy esa ca/ku dh O;k[;k djus ls IR LisDVªksLdksih
fdl izdkj lgk;d gS \

How does IR spectroscopy help in explaining
the bonding in metal carbonyl ?

(c) vkxsZuksfyfFk;e ;kSfxd osG izeq[k nks xq.kksa ,oa lajpuk dks
le>kb,A

Explain two main chemical properties and
structure of organolithium compound.

4 . (v) ukbVªksftust D;k gS \ ukbVªkstu fLFkjhdj.k esa bldh D;k
Hkwfedk gS \

What is nitrogenase ? What is its role in
Nitrogen fixation ?

(c) iksjQkbfju D;k gS \ bldh lajpuk cukb,A

What is porphyrines ? Draw its structure.

vFkok / Or

(v) ltho ra= esa gheksXyksfcu dks Hkwfedk dh O;k[;k dhft,A

Explain the role of haemoglobin in living
system.

(c) tSfod fØ;kvksa esa {kkjh; eǹk /kkrqvksa dh Hkwfedk dks
le>kb,A

Explain the biology role of alkaline earth
metals in biological processes.

5 . (v) iznf'kZr dhft, fd lkbDyksVªkbQkLisGthu (PNCl2)3

dks lajpuk] vuqukn osG }kjk LFkkf;Ro dks izkIr djrk gSA
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Show that the structure of Cyclotriphos-
phasens (NPCl2)3 structure is stabilised by
resonance.

(c) flfydksu æo ;k rsy ij fVIi.kh fyf[k,A

Write a note on silicone fluids or oil.

vFkok / Or

(v) dBksj&dBksj vUrfØZ;k lkekU;r;k vk;fud gksrk gS]
tcfd e`nq&e`nq vUrfØZ;k lkekU;r;k lgla;kstd gksrk
gSA ,slk D;ksa gksrk gS \

Hard-hard interactions are generally ionic,
while soft-soft interactions are generally
covalent. Why is it so ?

(c) lkbfDyd flfydksu ikyhej cukus dh fof/k fyf[k,A

Write methods of preparation of cyclic
silicone polymer.

c 
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