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Roll No. JENSPRRPPRREE UL

(10SEPS8)

S.C.No.—A/2 1/2005407

B.Sc. EXAMINATION, 2021
(Fourth Semester)
CHEMISTRY
CH-402
Physical Chemistry

Maximum Marks : 30

. Attempt Four questions in all. All questions
carry equal marks.
@ U T @ W AR 1wl e
F oi% g ¥ |
Is it possible to construct a reversible
heat engine of unit efficiency? Give
reason to support your answer.
N FIC THE & Uldacd A9 FT H
frmfor e Gy @ 7 3T SW & wAdA
q HRo s
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What is the basis of thermodynamic scale

of Temperature ?

AT B GRESEARE TR w1 eqnun G|
2 ?

Why ice and dihydrogen shows residua]

entropy at absolute zero ?
TH IR TR Tl @ W i
it & fmm € 2
Why voltmeter cannot be used to measure
the EMF o« a cell ?
A & LUATE. F A9 B fou S
% IqEM b qE fEA 1 wwk@ § 2
Write down the cell for the reaction :
AL (ag) T I (ag) = Al
vfafen & fag ¥ fafex -
A" ag) 1 (ag) = Al
What is Quinhydrone Electrode ?

frerer sowE 7 ¢ 7 1.25%6=7.5
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2. (a) State the Second Law of Thermodynamics == 7 1 BT, o s Vi
and explain that different statements of \é. q ?F-'HT'& M % sy et »
the law are identical in significance.3.5 wFE T # foy e #ifay |
SunfaE % fafra B &0 ool HIe b) Calculate the amount of heat supplied tq
M T 5 T fom @ fafe=s we Carnot Cycle working between 365 K
F HEE THFAHA 2 | and 288 K if the maximum work obtained

(b) What do you understand by Cyclic is 895 joules. 2.5

Process ? Derive an expression for the 368 K 2 288 K #F w9 HY FE G

FHA 9% F Y F T Few # o
F T Fifay 3k wra sfuma
895 9 & |

(¢c) What is the difficulty in determining the

efficiency of reversible Carnot Cycle
working in between the Temperature T,
to T, where T; > T,. 4
wH WEa ¥ FN F| o§EaE ? 7
A T, BT, ® i s W W

ISFAUE HE Oww W A % fom absolute entropy of a substance and

wodduuon]qd mmm/csdny
wod sujuon]qd mmm//sdny

wE A HG, Ty > T, ® how this problem can be solved as per
, 5
; - Debye ? 2
3. (a) Derive an expression for the entropy -
change of an ideal gas when temperature Fe WA F farda ﬂqii;il
changes from T, to T, and volume from w13 d Ffaamé g ¢ i gl
3 : fam =
V, and V,. 25 oyan 78w #8 &
(3-68/2) H-A/21/2005407(10SEP58)(TR) 3 P.T.0. gt 7

PP T TR |
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. ropy w Tl 2
Caleulate the change P entrop. from 2
moles of an ideal gas the e

a volurne
volume of 100 litres & 323 K w- -
of 150 litres at 423 K. (Given

| = 7.88 cal K-} mot™) 2.5
Tt # wfada # T Fg F6 TP
aredt g @ 2 W &t 100 T F A
1 323 K W 150 <t #1 7 H 423K
o T s 21 (FE ¥ gl =
C, = 7.88 cal K~! mol™! ?)

How does work function vary with
temperature and volume ? 2.5
aH IRk W @ Wy s sw fa=
g1 § 2

What is a spontaneous process ? Show
that dGyp < 0 is a criterion for

spontaneity of a system. 2.5
wed wfEm @ % 2 fawd fF aGyp, <0
TF Jdl # weem @ fau ww wees

o,

2 |
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(b)

(c)

6. (a)

(b)

https://www.cbluonline.com
Derive the Gibd’s Helmholtz eqyagion 25
fireg TEIEICL WHIHTY T

= I T R )

2.5

How can you test the validity of Thirg
Law of Thermodynamics 9 2.5
F WE B W ogEd ¥ o

What are Reversible Electrodes 9 Explain
the following electrodes : 1x2=)
(i) Metal-Metal ion Electrode

(i) Hydrogen Electrode.

iadt e = & 2 Prafafag Foagrel
! wEm #wifag .

() Yg-¥g IR e

(i) TERGRA TR |

Why is Amalgam Electrode preferred over
the metal-metal ion electrodes ? 2.5

Y- ST TRIE W HAH foee
W v fF e @ 2
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(c) What is meant by activity and activity

7. (a)

(b)

(3-68/4)

H—Mlﬂﬂﬂﬁﬂ?(lﬂSEPSﬂ}(’l’R} 7

coefficient ? 3

hfafy sk fefefy o @ F AR
22

What is Nemnst Equation ? Derive this

equation for measuring the EMF of a
cell. 3.5

TR wiew & 2 @ @ funus
F A F e W wiEw w e
Hifeg |

Calculate the EMF of a Zinc-Silver cell
at 30°C when the activity of Zn** jons is

0.5 and activity of Ag* is 10. 4
Ne-fem ¥ @ douw, & e
0C W FY W@ Znt s =

Teff 0.5 & sk Agt @ TRRfr 10
2
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13"

(b}

(c)
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What is | wquid Junction Potential How
can it be minimized 9 2.5
fefeas ST SRR = R 0w @y
Calculate the EMF of concentration

cell : 2.5
CuS0, (m =0.2), y = 0.11)
TETT WG & LUEYE, HI MO HIRNT
CW/CuSO4 (m = 0.02), v = 032
CuSO4 (m = 02), v = 0.11)
Can we use Aluminium in place of Zinc
for cathodic protection of rusting ? Justify

your statement. 2.5

™ TH TN F whdfed wew @ fae
fSie & wm W uffam o 39Em =
THd T ? W wF & qfe @i |
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(b)
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Describe the potentinme!fic muth
determine the wolubibity oF 9
soluble salt
farad ET A seragina T R
A FT F o fqasfoarr R R

-,

[= 1)

Discuss the construction. wor:
Glass electrode. Derive an expression o7
determination of ptl of a solulion usind
glass electrode. 4
RIGies ’;Fﬂ:i‘u'f + Tom o wFTm o
Jifqu | R TEEL S

f@@ fasmm = pli ¥ wunw

S - WA
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