Total No. of Printed Pages—11
3 SEM FYUGP CHMC3A

2024

( December )

CHEMISTRY
( Core )

Paper : CHMC3A

Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
for the questions

Write the answers to the separate Units in
separate answer scripts
UNIT—I
( Inorganic Chemistry )
( Marks : 15)
1. wo© MAERR [ W% Te AR Sfersqr @ 1x2=2

Choose the correct answer from the
following :

(@) TR IOl RpII SR 2
Which of the following is diamagnetic

ion?
() Co?* () Ni%*
(i) Cu?* (iv) Zn?*
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Which of the following 1s not a
consequence of lanthanide contraction?

() Lad*s e Lud' & wEfAS I
106 p.m. °}l 85 p.m. (& &4 =

From La3* to Lu®*, the ionic radii
change from 106 p.m. to 85 p.m.

(@) CITINT SFey JFRE M @ARE =0l
10T TR =S I =

As the size of the Ilanthanide

lons decreases the basic strength
increases

(@) “TRNIMRT AT IR =fesl =0l SIeoiRS
SF JARGFORET R oRa T I

The basic character of oxides and
hydroxides decreases with increase
in atomic number

(iv) 4d SF 5d =RIEAF TN I g

The atomic radii of 4d and 5d
series are similar
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2. O iz R @ or Ser fa 2x2=4
Answer any two of the following questions :

(@) SFe fAPNRA IUPAC <49 341 :

Give the IUPAC nomenclatures for the
following complexes :

() [Ru(NHjz)sM5)][PtCl,]
(1) [C°N3(NH3)s](NO3)2

(b) 9O RS A PG farey RsTor Sz
= w1 /10

Name a symmetric and asymmetric
bidentate ligand and give the structure
of the ligand.

(©) Ce3* b @RS /8 Eu2t 98 {w=s | =00
sl

Ce®" acts as oxidizing agent whereas
Eu?* as reducing agent. Explain.

3. o PR [ e foform ey fi 3x3=9
Answer any three of the following questions :
(@ S RE &foq EamiRe 42 $91 S[T
s 52

What is the principle behind the
separation of lanthanides by ion-
exchange method?
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P25/566

wen S0, [Py

Tl B MR ErrE
! : 4 U

‘1 - -~
cvErwerae 3% ICofNH 4 )6l ST |

3"' .
Explain, in the light of VBT, (COFﬁ‘ 18
3- ¢
[Co(NH3)6l is

paramagnetic but

diamagnetic.

TEw T Se ER S o RS
&9 fra

Give the order of crystal field Splitting
in the following complexes :

[CoH,0)6]%*, RhH,0)6]”" >
[CoH,0)¢]3*, [Fe,0)6]>"
SICEoT 41 |

Discuss.

Crystal field stabilization energy
(CFSE)F kw1 fami | 961 d’ SF-q CFSE
Sfeneql—() high-spin SESER o CFTS
SIF (1) d° voFersR wfbe (e |

Define crystal field stabilization energy
(CFSE). Calculate the CFSE of d” ion in
() high-spin octahedral complex and
(ii) d°® tetrahedral complex.
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UNIT—II

( Physical Chemistry )
( Marks : 15)

4. oS fAREA R W% SWI01 IM Sere -

Choose the correct
following :

1x2=2
answer from the

(@) T @@ TR 2

The correct Maxwell relation is

v [57ls-{38):
@ [avls={3s)
w0 [2]s- {217
(iv) [g_ﬂT: %: 14

(b) Bl FOIFH: SF IPeH AN qAcq

For the spontaneity and equilibrium of
a process

() (dH)s p 20
(@ (dS)y, v <0
(@) (dU)g vy 20

(w) (dH)s p <O
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Ted frdll : 2x2=¢4
wing questions :

5. oo PR R T TR
Answer any two of the follo

(@ I wgor ol G o ©r e
FRfFel 0 AR 2

Write the statement 9
How can the efficiency ©

engine be increased?
=41 | SIS RTE

f Carnot theorem.
f a heat

() Nernst3I O Sorem I
2O Aol R |
Explain Nernst heat theore
the statement of third law  of
thermodynamics.

(c) n o S e T, SN o[ T,C ST
V, SRR oAl V, G e Sl
| S ERESIE STRERTRE eee AARIoT  GRST
GG e BT 2RPEIA Sfered |

Derive an expression for the entropy
change in an isothermal reversible
expansion of n mole of an ideal gas when
the temperature changes from 7; to 75
and volume changes from V; to V.

m. Write

6. N PP R e fofRoR Tes il - 3%3=9
Answer any three of the following questions :
(@) ST @ FF ol =T Txeors Pzs 1@ =feq

RS T OFHBR [T <K =[5 2R
IR S |
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(7)

Show that Gibbs’ free-energy change at
a constant pressure and temperatyre s
a measure of maximum usefy] work
obtainable from a system.

(b) A A B3 THSS work functiony zp
T SFOR TET T @R s IR S |

Show that at constant t
the decrease in the work

equal to the maximum v
the system.

€mperature,
function is
ork done by

(c) €Ol T R I ©OF F19[ buffer fixeg pH I
AP SR (e |

Derive an expression for the calculation
of pH of a buffer mixture obt

mixing a weak acid and its salt

ained by

(@) WW@WH@@W%@%
SN 0-01 F¥¥ AgNO,; @ 25 fify
SO 0-0005 TN NaClN &aly ¥e9 o5ics
R 27911 AgClI Ssome) =R 2 foay
R, Kop(AgCl) =1-7x10710 32

Define ionic product of water. 25 mlL
of 001 M AgNOj; solution is mixed
with 25 mL of 0-0005 M aqueous NaCl
solution. Determine if the precipitate
of AgCl will be formed.

Given,
K p(AgC) =1-7 x10710 p2
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UNIT—III
( Organic Chemistry )
( Marks : 15)

7. ©Fe MICARST *F{ Wa Seco! I Sferedr : 1x2=2

Choose the correct answer from the
following :

@) FUEERT BoReRfn afown RS
Rfcmerel $9 @RR $R9 29

The low reactivity of chlorobenzene for
nucleophilic substitution is due to

() Pt

resonance

(ii) AR SN TlEF

larger size of benzene

(i) ' {9 G5 ©F e (oM T2

chlorine atom is not a good leaving
group

(iv) ST e[

inductive effect
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o. wua sz fI o RO T el 3x3ag

Answer any three of the following questions ;

(@) wore fr AR TA 90
Complete the following reactions : <

E = Br; ;’
 Banicmri ccl, 4

+) ) o

N,Cl 5

o

(ii) s HBF4 _—> _.‘ "; H

(iti) CH3CH,l + AgNOy ———2 g

(b) GERS &2 O REE ol P91 R
@2 ogd TaRFeAR 2 2+1=2
Discuss Bayer’s strain theory. What e :
are the limitations of Bayer’s strain
theory? )

(€ () TRHXEW VR FAwcl A8
FRCloTele e XS TR P

“The chair conformation
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( 11 )

[ RzE sha'zEw (R 5wt
GREE I FelEITSE e R I’
AT 1A | 1%

‘Equatorial conformation of methyl
cyclohexane is more stable than the
corresponding axial conformation.’
Explain.

(@ () T RiEs kiR Sweses fom | 2

Write the mechanism of haloform
reaction with example.

(i) & 7xafoe 2’3, afear @ Rm s HNO,
¥ oMt H,SO, &ice R[fem sw2 1

What happens, when benzene is
treated with conc. HNO; and
conc. H,SO,4?

* * %k
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