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‘B. Sc./B. Sc. B. Ed. (Part II)
EXAMINATION, 2020
CHEMISTRY
Paper Third
(Physical Chemistry) :
Time : Three Hours
Maximum Marks : 34
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Attempt all the five questions. One question from each
Unit is compulsory. Log table is allowed.

TIE—1
‘ (UNIT—1)
1. @) 1Te g foreliot o7 Y aRRerer forfag | 1
Define extensive and intensive properties.
@) w@mwm%?mmwzﬁ%
g Geal DI | 3

What is Joule-Thomson coefficient ? Derive an
expression for Joule-Thomson coefficient.
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(W) frfofe ofest & wemar @ emeem o

SIS & FAT S N CH, @ GuaT T a7
IR ?ﬁﬁm : 3
() C+0:=C0y; Ay =97000 B,

(i) 2H, + 0, =2H,0; AH, = —136800 3.

(iif) | CHy + 20, = CO, + 2H,0; AH; = -212000 3.

Calculate the heat of formation for CH4 (made by

the combination of H hand O) by given data :

(i C+0,=C0,; AH; = -97,000 (cal.)

(i) 2H, + 0, = 2H,0; AH, = ~136800 (cal.)

(i) CH,+20,=C0,+2H,0; AH, = ~212000 (cal.)
3Rrar
(Or)

GSHA A9 B gRETT ferfay | 1

Define inversion temperature.

&I I W ¥ SR aoae W e @
forg T sk v aivre wa #ifv 3

Derive an expression for relation between T and V

in reversible adiabatic expansion.

25°C R =it amet N @ T Servoiy AR

W Y T TR § 2 W N @7 A 5 dlew @
10 Wflex B ST} gw T AU @ Tom

BIfoTy | [fear & : log 2=0.3010] 3

(A-31)

[3] DD-2707

At 25°C the volume of 1 ml of an ideal gas increases
from 5 litres to 10 litres, in isothermal reversible

‘process. Calculate ¢, w and AU. [Given : log

2=0.3010].
’ TPE—2
(UNIT—2)
S e B aRaia A | ¥ 7
Define work function.
frferan o1 somfie g i g
(i) dG=-8dT

(ii) dG = VdP ~ SdT

Derive the following thermodynamically :

(i) dG=-8dT
(ii) dG=VdP-SdT
RS HH WY FT 0 B | 3
Explain the Nernst Heat theorem.
3qqr
A : (Or) :
BT T /T8 ? 1

. ‘What is Carnot Theorem ?

frerforian 4 oftr e HIfv 3
(i) G 3R IRTT: uHH

(i) o ol &R B wem

Write differences between the following :

(1) Spontaneous and non-spontaneous process

(ii) Free energy and work function

(A-31) P.T. 0.



(8)

[4] DD-2707

25 A A N H AWAT 27°C R 2 AR @
TR BIGY 20 Wflex gar 21 whH A 81 g g
gRacd @ T BT | 3
(fear 2 : R =8.314 9, logip=1)

The volume of an 2.5 mole ideal gas increases from

2 litres to 20 litres, at 27°C. Calculate change in
entropy in this process.

(Given : R =8.314 joule, logjo = 1).
THE—3

(UNIT—3) '
Hafia graver Fag @1 gdreawor ey | 1

Write an expressvion for condensed phase rule.
waiTan Q4 SR Teria Regal B SR
afed wHssy | 3
Explain congruent and incongruent melting points
with examples.

Pb-Ag (@R-RR) @3 @& WEwl NG TG,
FCIBRE oie B IR Bl FHemgy | 3

Draw phase diagram of  lead-silver system and
explain desilverisation of argentiferous lead.

Sqar

(Or)
wifae fergs aumea a1 aREia SR | 1
Define critical solution temperature.
TR TF @ U@ A fRm amer e e
BT qUE BT | 3
Draw a labelled diagram of sulphur system and
describe triple points.
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(@) wHfa-Se a3 & afes aoiE S| 3
Describe phenol-water system with diagram.
TIE—4
(UNIT—4)
fafne arerear @ aRwmr fafeg | 1

@)

Define specific conductance.

nfam A (Y ¥ HY A ar ) s A
&1 JRTEE S 31 fear o & ? 3

How trahsport number of H" ion or any other ion
can be determined by moving boundary method ?

frafaRaa sifest o F8ad @ Na*t &1 Jfmaa®
S G :

NaCl fe@d @ |feal = 1000 N, g@a fe@
UEST CdCl, B g 080N, fR[E w1 3
e = 00142 TR, T G & T BT THY =
2000 WHUS TAT WA B YA [ A¥aA F fAwengH

‘= 025 U9 I | 3

t

Determine transport number of Na’' from the
following data :

Concentration of NaCl solution = 1.000 N,
concentration . of indicator electrolyte CdCl, =
0.80 N, strength of electricity = 0.0142 ampere, time
taken in moving liquid boundary = 2000 sec. and
volume displaced when boundary moved = 0.25 c. c.

SRAdr

(Or)
el figaemaey @& fou  Rard-swa-awam
Giicat SRiield
Write Debye-Huckel-Onsager equation for strong
electrolytes. a 1
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What is cell constant 9 How is cell constant
determined ?

HCNEﬁlMﬁWﬁ’ﬁH‘LWWW
IR, I HON &7 fdier Reris 4x10710 81| 3

Calculate the H' ion concentration in 1 M solution of
HCN, if dissociation constant of HCN is 4 x 102,

THE—5
(UNIT—35)

FrerferRedt o it Pt forferg - ’
() & Twx
() fETERsH e
Write short notes on the following :
(i) Basic buffer
(i) Quinhydrone electrode
FrafiRed wor &1 AG° @7 W 25°C w aRefora
HCdICcu Icu
s
E®grvjcq = = 0403V
E°Cursicu ==0.337V
Determine the AG® of the following cell at 25°C :
Cd/Cd*//Cu**/Cu :
Given :
E®gt+ joq = —0.403V

EOCu-H-,/Cu it 0.337 h%
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3prar
(On)

@) ‘iz ¥ B R AR sPE aRe

|V e & Y ve v venfig @ik | 4

Define ‘Concentration cell’. Derive an expression
for ‘concentration cell with transportation.

e gv 9@ @1 25°C | emf 0536 e 2|
Frefofm offer & Riv g oot oRads
aRaferd R : 2

PB|PbCly|KClimylHg, Cla)|Hg

The e. m. f. is 0.536 volt for the given cell at 25°C.
Calculate the AG® value for the following reaction :

Pb[PbCly)|KCliyy|Hg, ClysHg
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