CSM - 16/18
- Chemistry
Paper -1

Time : 3 hours
* Full Marks : 300
The fi gures in the right-hand margin indicate marks.

Cand:dates should attempt Q. No. 1 from -
Section— A and Q. No. 5 from Section~ B
- which are compuisory and three of |
the remaining questions selecting
af least one from each Section.

SECTION ATeChofworI d In

1. Answer any three of the following:  20x3=60

.

(a) Discussthe types of crystal. Ina cubic crystal
system, a crystal plane cut through the crystal
axes at (2a, 2b, 30). Calculate the Mitler

_ indices of this plane.

(b)) What do you mean by cc-o’perétive
interaction in 02 affinity of hemoglobin ? How
do-you express this phenemenon by Hill
equationand Hill plot?
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The rate constant of a 1% order
reaction is represented by the
equation ; k (set“'1) =4.5-% 1013 exp
(-105.0 kJ mole"YRT). The above

~ equation can be carried out in the

(i)

@ ()
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presence of a cataiyét that lowers the ..

entropy of activation by 8.5.kJ rnol_e'"1
and lowers the activation energy by

_20_.5'kJ mole™". Calculate the ratio of

rate constant of catalysed reaction tothat
of the uncatalysed reaction at 350 K. -

The Arthenius equation for Cis + Trans

i‘so‘mer‘isation ; TeC h Ofworld |

Keig = 10" exp (~250.0 kJ mole™'/RT)

Kyans = 10" exp (-215.0 kd mole~/RT)

Calculate the temperature at which

k.. =k

C:_s Trans' g .
“The number of constituent is not

_ necess_ariiy equivalent to the number of

component”. Justify the statementgiving

“atleastiwo exainples.

(2) - Contd: -




2. Answerthe following :

(@)

(b)

(i) Show that an aqueous system

containing K*, Na¥, CI”and Br™is a four

component system. What will be the

| number of components when the salts -

are present in equal amount 7

() Define and discuss the physical

significance of parfial molar volume.

(i) Calculate the partial molar volume of
ethanol at 25°C in 50% mass ethanol-
water solution if the density of soluticnis
0.914 gmfcc and partial molar volume

of wateris 17.4 cc/mole.  10+10 =20

Show that the probability of finding the

particle in a one-dimensional box in the

region L/4 and 3L/4 is % if n is even and

1= P ’
-+ — ifnis odd wheren=2K+tand .
2 . nn o :
K

=0,1,2,3, ... 20
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o Nz,zezK
fn = -
© Dsducelh i = " 2DRT

- limiting law. Discuss its lmportance in

fdeebye Hucke!

determining the equivatent conductance of
strong e!ectroly‘tes ' | 20

| 3.A Answerthefoilowmg TeChOfworld |I1

-(a) When does a particular substance absorb
- light in UV-visible region ? How can the

* concentration ofa subs_tanc_e'be determined
using its characteristics absorption ?

= Discuss. IR ’. - 20
(b) Drfferentlate between protonlc and aprottc '
- soivents citing examples in each case.‘_'
_'Dis_cusé at least two reactions, in presence

of one protbnic and aprotic solvent. e 20

() Explain the failures of Crystal Field Theory

* with evidences. Draw a neat Molecular

Orbital Diagram of an Octahedral complex

_ considering the ligand group of orbitals and

 explain the magnetic properties of d° — d®

electronsystem. 20
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4. Answer the following : _
- (a) Derive the following adsorpt:on equatmn

P_1 +..E, the terms havethelrusual
VKV, -

meaning. Discuss the‘use‘ of this equation
for rheasuring th‘e surface area of an
“agsowent. | eChofworl@In
(b) Discussthe geometry of H,0%, CIO} and ICI;
~ using VSPER model for predtc’ung molecular
7structures , ‘ : 20
(c) Define. and discuss the types of
" semiconductor. Discuss the types of extrinsic
conductors with éphropriate _diégrams. 20
~ SECTION-B
5. | Answer any three of the following - |
“(a)- () - The complex containing [Ni(en):,’]*2 in
| aqueous solutionshoWs the spéctral'
‘bands at 11,000, 18500 and 30,000 cm™"

Usmg Orgei diagram assign the
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transitions. The complex{Fe(F I* is
. colourless wheress [C:c.a(f_-‘s)]3= is coloured
with single transifion in the visible tegion, -

evian.  Tachofworld.Ir

(i) The volume of nitrogen gas at 1 atm

—

pressure and 273 K temperature
required to covera samp!é silica gelwith -
amonomolecutar layeris 0.129 dm?® per
~ gram of the gel. Calculate the surface
area ofthe gelif each nitrogen molecule
- occhies 16.2x 107X m?. 15+¢5=20
(b) Explain, why: - 5x4=20
(i) ‘He'hasthe highest ionization energy.
(i) Thesecond ionization energy is atways.
higher than the first ionization energy.
(iii) The difference between firstand second
ionization eh_ergy of alkali metals are

" noticeably large.

(iv) The firstionization energy of 3d and 4d

transition elements are almost similar.-
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(c) Estimate: . 10%x2=20
() The magnetic moment in BM for pr*
with outer configuration 4f2, 6s’.
(i) The ground state magnetic moment in

, BM of Sm*" atroom temperature.
(d) (i) Discuss the hybrldlzat:on of the

following TeChOfworId I n

NI(CQ)4, [Fe(H, 0) NO]SO,,
3+
[Co(NH )] [Ag(NH3)2]
(i} Calculate the free energy for transferring
3 Na" from cytosol to exterior of the cell
and 2 K* from the exterior of the cell to

, .the cyioplasm, where [Na ]extemrl
[Na ]cytosol = 15 and [K ]cytoso!
K ]e sterior 25, | 15+5 =20

6.- Answer the following :
V (@) (i) Derive Clapeyron-Clausius equation.
How does it help in deciding the slope
; of the line corresponding to solid —»
vapour and 'Ii,guid — vapour
transformation at the triple point of
water ? ' '
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(i) How many degrees of freedom will be
possessed by each of the following

_systerns ? TeChOfworld I

(a) An acgueous solution of ZnSO 4
(b) Sugar in equilibriura with its solution
at 25°C and (c) Solid camphor in -
equilibrium with its vapor. ~ 14+6=20
(b) Find the relationship betweeh k., k, and 7
forthe fast reaction oftype: = 20
A+Be——= T C .

and calculate k, and k, from the following -
data: )

1Al =2 % 10~ dmi~3mol
8], = 5% 107 dm™*mol

Xl 1% 1073 dm“"rﬁol t=50ps

(c) (1) Calculate Crystal field stab:llzatlon

energles for tetrahedral and octahedral

| complexes of Co(il) and Ni(ll). Give your

l.commeﬁts on the stabifity of these

ccfnplexes on the basis of CFSE.
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(ii)

Derive the rate of the reaction between '

H2 and Br2. while reaction follows the

~ following chain reaction : -

. Br,;, ———» 2Br; rate constant = K,

H Br+ H2 — HBr +H; rate constant=

| H+ HBr H +Br; rate constant =

@

(if)

. S
,"k

K,

Br+ Br —— Brz'; rate constant = k .

15+5 = 20 |

. 7. Answerthefollowmg Techofworld ||

Determme the total work done by a
Camot cycle.

A Camnot engine wofking between two
~ temperatures has an efficiency of 40%.

~ When the temperature of the sink is
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reduced by 60°C, the efficiency

increases to 55%. Calculate the two
" temperatures inthe 1% case. 15+5 = 20

(9) ( Turn over)

2
'H + Br —— HBr + Br; rate constant

L




(b) (i) . Derive Ostwald's dilution lavﬁfora binary
eiectrolyté. Exﬁ!ain the validity of thé
OShiralﬁ's dilution law. ‘

(i) Diﬁs.cus,s briefly about.spimorbital
ccupling' parameter & inter electronic -

~ repulsion parameter. 10410 =20

© () ShowthatK = Lx("'”)a (qN)b foran
o v (CIA)' -(QB)'

- equilibrium reaction of type aA +bB ¢
~ mu+nN. Tachofworld. In
(ii) Estimate molar. heat capamty of l at
300 K. The rotational constant B= 0,03_7
"c:mf'1 and fundamentai vibrational

frequency~215cm™".  10+10=20

8 Answer the fol!owmg

(a) Discussing the postulates of valence bond
~ theory and apply the theory to explain the |
bonding in [Fe(H,0),J*" and [Fe(CN) ]2
~ " 20
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