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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.

TPIE—1

(UNIT—1)

(1) e g fawiol T[T 1 GRAT fARay | 1

@)

Define extensive and intensive properties.
S[l- T T[0T 9T & ? S[el-AiEEd o & oy
T g~ DI | 3

What is Joule-Thomson coefficient ? Derive an
expression for Joule-Thomson coefficient.
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SIS & FIN & F91 CH, &I G9ad el &
IRGAT DINY 3
(i) C+0,=CO0,; AH, = -97000 ®.

(i) 2H,+ 0,=2H,0; AH, = —136800 &.

(iii)y CH4+ 20, = CO, + 2H,0; AH; = —212000 .

Calculate the heat of formation for CH,; (made by

the combination of H hand O) by given data :

(i) C+0,=CO0O;; AH; = -97,000 (cal.)

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

(iii) CH4+20,=CO0O,+2H,0; AH; = —212000 (cal.)
Jdr
(Or)

CHAYT A9 &1 g7 forRag | 1

Define inversion temperature.

Sgr™ Shao UhH # Sifow IvEE UTW A ®
fau T R V ¥ &9d g SR | 3

Derive an expression for relation between T and V

in reversible adiabatic expansion.

25°C WR fdl amesl W & 99ard Sopaefia fafer
I fU U TR § 2 A I BT AAT 5 oilex |
10 °flex & Sl 81 gow @& AU @I oM

ST | [f3aT ® : log 2 =0.3010] 3
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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].

THE—2
(UNIT—2)
PR B DI IR HIT | 1
Define work function.
frIferRad a1 HANTfID Gea= BIfTy - 3

(i) dG=—SdT
(i) dG = VdP — SdT

Derive the following thermodynamically :

() dG=—SdT
(i) dG=VdP —-SdT
TRE G YAY BT Ui PIT | 3

Explain the Nernst Heat theorem.

3T

(Or)
B T T © 7 1
What is Carnot Theorem ?
frrefoRad # ofdk wWe Sy 3
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Write differences between the following :

(i) Spontaneous and non-spontaneous process

(i1)) Free energy and work function
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25 WA AMEY I BT AT 27°C W 2 @iles A
TR BIh) 20 ollex BIdl & | UhH # 819 drel Trgrdl
gRacH &I T BHIFTY | 3
(fGar 2 : R=8.314 T, log;p=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, log;o = 1).
SHE—3
(UNIT—3)
Tgfrd yraer g &1 IHravor foRau | 1

Write an expression for condensed phase rule.

HalTH U4 STHaiTeH Todid [degall Bl SaTERul
fed qHe=Y | 3

Explain congruent and incongruent melting points
with examples.

Pb-Ag (cT-RieR) 3 &1 UIaRl IRW I,
IITIHRY o€ @ IRSIIHRIT Bl FHSNEY | 3

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

SRAAT

(Or)
pifad faerae qmasd o gRFT BIRTY | 1
Define critical solution temperature.
HHR T Bl U AHihd o aax B fawga
T U PITY | 3

Draw a labelled diagram of sulphur system and

describe triple points.

(A-31)



(®)

[5] DD-2707

BFA-Sd T3 BT s go DI | 3
Describe phenol-water system with diagram.
TIE—4
(UNIT—4)
faRire arererar @1 gRwTeT farfag | 1

Define specific conductance.

TfomE dEr fafr 9 {1t emaE a1 fed = A
BT ARTHEATG B AT fpar Srar & ? 3

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

ferferRaa sifdsl @ T8I ¥ Na* &I IS
1A BT -
NaCl fdci@s @1 4gdl = 1000 N, q@d fdegd
JqUcd  CdCl, @ Aledl 0.80N, fdgd orT @l
IfdT = 0.0142 THRIRR, €9 AT & T BT T8I =
2000 AHTS TAT HHT & T+ A AT H favemoT
= 0.25 T ¥ | 3
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.
31
(Or)
ygq  fdgasmuacy & fou  fSarg-gda-aarR
TRl forf |

Write Debye-Huckel-Onsager equation for strong

electrolytes. 1
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I Rerid a1 8 ? ol A1 &1 ReRie &9 d
fopar ST g ? 3

What is cell constant ? How is cell constant
determined ?

HCN & 1 M fdorma § H' e digar uRaford
DI, AT HCN &1 fadies ReRrid 4x 10710 BT 3

Calculate the H' ion concentration in 1 M solution of
HCN, if dissociation constant of HCN is 4 x 107'°.

SHE—5
(UNIT—S5)
ffoRed w wfera fewfirr foRau 4
(i) &R™ B
(i) fHRESH goddcie

Write short notes on the following :

(1) Basic buffer

(i1)) Quinhydrone electrode

frefalad §a &1 AG® &1 A9 25°C W uR®ferd

PITY 2
Cd/Cd*"//Cu**/Cu

fear 2 :

E% s g = — 0403V

E°cut+/icu =—0.337V
Determine the AG® of the following cell at 25°C :
Cd/Cd*'//Cu*'/Cu
Given :

E =-0403V

OCd”* /Cd
E°cut+/icu =—0.337V
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3T
(Or)

(@) «aew Jer @ uRwWld HIfT | I w|fed
HE0 HA B oY U @cTa efud sty | 4
Define ‘Concentration cell’. Derive an expression
for ‘concentration cell with transportation.

@ fRu gu ¥ I 25°C W em.f 0536 dlec Tl
frfoRag  afwfhar & fou Haa ol uRadH
R T BIFTY - 2

Pb|PbCly )| KCl(m)|Hg, Cly)|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)|KClmy[Hga Clys|Hg
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