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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

e : Wit it gwl & e ARy | udS o W UE T

T

T e &) @i S9e o1 SuAnT fear o |edn
gl

Attempt all the five questions. One question from each
Unit is compulsory. Log table is allowed.

FA—1
' (UNIT—1)

(@) e 7 fasdiol or H aRemr faRag | 1

@

Define extensive and intensive properties.
-2 Oiie qr § ? Se-edmed e @ forg
TP T DI | . 3

What is Joule-Thomson coefficient ? Derive an
expression for Joule-Thomson coefficient.
1)
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@) frfeRm ofed @ wem § wweE W

Al & WA & 99 CH, @ GaE Ted &
UReed oifg : 3
(i) C+0Q3=C0,; AHj =~97000 &.

(i) 2H,+0,=2H,0; AH, = —136800 ®.

(i) CH, +20, = CO, + 2H,0; AH, = ~212000 3.

Calculate the heat of formation for CH, (made by
the combination of H hand O) by given data :

(i) C+0;=C05; AH; =+97,000 (cal.)

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

(iii) CHy+20,=C0;+2H,0; AH, = -212000 (cal.)

3pRrar

(Or)
Z[epAYl o1 @1 IRamT fafay | 1
Define inversion temperature.
SEIH TGP THH H AW qOHE W B B
forg T 3R vV ¥ oo ww SRy 3
Derive an expression for relation between T and V
in reversible adiabatic expansion.
25°C W fod amed AW @ waard Sepwiw Ry
4 6y 10 gaR ¥ 2 A A @ 1gwd 5 e |
10 e & T B gw T AU B TR
HRre L R R Y 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 g, w and AU. [Given : log

2=0.3010].
' TIE—2
(UNIT—2) O :
ot w3t R AR ' :
Define work function. : ' ‘
fr=fafeT &1 Swmfis o= Hifog 3
(). d6=~8dt

(ii)) dG=VdP-8dT
Derive the following thermodynamically :
(i) dG=-SdT
(i) dG =VdP - SdT
T O NG & o HIRAG | 3
Explain the Nernst Heat theorem.
ar

: (Or) :
T TG TR ? 1
+What is Carnot Theorem ? i
frfoiad ¥ o we #ifag 3
(i) ¥ IR T WhA
(i) & ot AR IR wer
Write differences between the following :
(i) Spontaneous and non-spontaneous process
(ii)' Free energy tmd work function
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25 e amee A B AT 27°C W 2 AR W
TR 8o 20 WX BT 81 YW § & arel geerdy
YRTT BT TOET B | 3
(fear 2 : R=8.314 T, log,o=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).
TPR—3

(UNIT—3)
wufa wrexern frag a1 adiewr forfg | 1

Write an expression for condensed phase rule.
afed =gy | 3

Explain congruent and incongruent melting points
with examples.

Pb-Ag ('arv;—f%iai) T3 BT UERT ARG TR,
IS e B FARTdIERT 3 GReEy | 3

Draw phase diagram of lead-silver system and

‘explain desilverisation of argentiferous lead.

perT

(Or)
wifas e arama a1 aReiig g | 1
Define critical solution temperature.
TP} T3 BT U A o e e fgait
T IUF #T | 3

Draw a labelled diagram of sulphur system and

- describe triple points.
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BIATE-Siel @3 HT \iE quiF Hifg | 3
- Describe phenol-water system with diagram.
. R4
(UNIT—4)
fafire arerear A R fafeg | s 1

Define specific conductance.

o S AR Y HY a W Bl s e

1 ATHIE DR ST AT orer & ? 3

How tra:'rlsport number of H" ion or any other ion
can be determined by moving boundary method ?

frforRea offeel @ werar @ Nat @1 IfrTHeTe
SR DI

NaCl fder@® @ w@fgar = 1000 N, qo@ figm
JUECT CdCl, B WiEdT 0.80N, faga umr &
e = 0.0142 TR, 59 A1 B TEN BT GG =

2000@@33&1%%%#1#%%&1@@‘
= 0.25 T 941, | 5

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.
eqar
- (Or)
Liicaustiield]
Write Debye-Huckel-Onsager equation for strong
electrolytes. ) 1
M)
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@) ﬁaﬁaﬁmé?%ﬁﬁamﬁwﬁﬁm
foar wrar & 2 ; 3 { ‘ rrr
What is cell constant ? How is cell constant ; ' (Or) afed
determined ? ] @) ‘R w @1 aReRE BT | 3@‘“‘”- 3
M) HCN % 1 M foorm % H* s Wiz wRefg W@aamwmwﬁf_' ag”'; e
DI, IR HON 31 R Remies 4.« 1a:10 =) 3 | Define ‘Concentration celil’. Der:r'teal?onn P
: s ith transp * .
Calculate the H' jon concentration in 1 M solution of for ‘concentration cell wi f 0.536 dee Bl
HCN, if dissociation constant of HCN is 4 x 1Y ; @ Ry g @ @ 25°C R emf .m P
o5 | Prfafeg o @ fo go ;
(UNIT—5) : . | aReferd RIfer - ol
. . ' Pb|PHClysKClemlHgz Clasitig
5. (@) ﬁmrf%rﬁa?rwmwmw: 4 -

i 9
The e. m. f. is 0.536 volt for the ngen- cell at 2‘5n .
; . Calcuiate the AG® value for the following reaction

(i) fREREm e | Pb[PbClaeK Clim|He2 ChaolHE
Write short notes on the following : :
(i) = Basic buffer
(i) Quinhydrone electrode :
(@ frfafe S &1 aGe 1 25°C W uRasfere
BT : 2

Cd/Cd®//cu*/Cu
far & :

B catricai= — 0408V

- ECurvicu ==0.337 V
Determine the AG® of the following cell at 25°C :
Cd/ed*//cu/cu '
Given :
E°Cd,,¢.,Cd =-=0403V
VEOCIH-HC.I.I =— 0.337 v 12}}30
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