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J-204
B.Sc. (Part-II) (Old Course)

Examination, 2021
CHEMISTRY
Paper -l
(Physical Chemistry)
Time Allowed : Three Hours

Maximum Marks : 34

Minimum Pass Marks : 11

JT Urg g b IR Ao | TS 3Bl I Th YA
& X1 A &1 3 yeAt & wHey difea &

Attempt all five questions. One question from
each unit is compulsory. Marks are indicated
against each question.

gbis-1 / UNIT-I

(31) FTTad & o oW & uforg aEieRoT

PITIOI

(2)

(i) dU=pdV —-dq

(i) dU =dq — pdV

(v H=E + PV
(§) Cp — Cv = R @ g difor| 2
() 3 o o @ & ° aned i % o g

I O B aRAT TR | 4
(a) Mathematical expression for first law of

Thermodynamic is :

(i) dU = pdV —-dq

(i) dU =dq — pdV

(ivy H=E +PV



(3) (4)

oT
(b) Derive Cp — Cv = R. (a) Value of (6_Pj for H and He is :
T
(c) What is Joule Thomson law ? Explain Joule (i) More than zero
Thomson coefficient for an ideal gas. (i) Less than zero

31gar OR (i) Equal to zero

(H)HaaTHeés%ﬁ(g—:,j H A BT & 1
T

(iv) None of these

(i) T 9 M
(b) Describe porous dot experiment. What is
(i) < & P
inversion temperature ?
(i) TIT B WK
(c) Write differences :
(iv) & ¥ P8 =&

(i) Extensive and intensive property

() TR e YA & qui 1| Sidame a9 aar & ? 2
(i) Enthalpy and internal energy

() 3R ISy - 4

R Sp—— gprs-1II / UNIT-II
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(5)
@) 0
(i) <0
(i) >0

(iv) None of these

(7) Frffed & o= e

(@)

(AG)
(i) AG=AH+T[88_T i )

(ii) AS:ann% 5
;

T V.
(i) AS=2.303 n{Cv log ??-‘r R Iogvﬂ

N

Free energy change in spontaneous process :
(i o

(i) <O

(i) >0

(iv) None of these

PITIOI

J-204

(6)

(b) Derive the following :

(i) AG=AH+ T{@ﬁ}
ar |

V.
(i) AS= nREnV?

T, V.
(i) AS=2.303 n{Cv log % +R Iogvﬂ

3@ OR

) 5 S5 & Qe o g @ o Riw

F dUHNE B @ AU 1

(i) 273K

(i) 298 K

(i) 300 K

(iv) 0K
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(7)
(§) F=masr & feara g & G s &

foraa | 3
(@) FrafoRed = fowon foRed:  1%+1%=3
(i) 7F 3
(i) g
(a) Efficiency of any engine will be hundred
percent if temperature of sink be kept on :
(i) 273K
(i) 298 K
(i) 300 K
(iv) 0K
(b) Write various statements of second law of

thermodynamics.

PITIOI

Q. 3.

J-204

(8)

(c) Write notes on :

(i) Free Energy

(i) Entropy

gBs-1III / UNIT-III

(31) TP T dF & :

() B T

(i) Zn - Mg

(i) CuSO, — H,0 &

(iv) 3RP ¥ ¥ DIg &
(@) T fawmor fom & go= HR|
(F) Zn — Mg dd & fovdR ¥ 99=isd|

(@) One component system is :

2



(9) (10)
(i) lce — water vapour system (a) Define degree of freedom.

(i) Zn — Mg system (b) Discuss deviation from distribution law.

i) CuSO, — H,0O system
(iii) 4~ A0 sy (c) Write notes on :

(iv) None of the above
(i) Triple point

(b) Derive Nernst distribution law.
(i) Desilverisation
(c) Explain Zn - Mg system in detail.
gprR-IV / UNIT-IV
31gar OR

Q. 4. (37) IENR THIGOT BT WY & :

(31) WaFdT ®F Pl H IR Ao | 1

(§) foRu Fom @ foem & faooar o1 3

(¥) fowol foRed - (i) e =KV,
() P fog 1% (i) %y =2 —(A+BA,)C
(i) 8 @1 Rt 17 (V) Ap=%-(A+Bi,)VC
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(11) (12)

(§) 25°C R AgCl @ o omwer 1.56 x 1014 (c) Write notes on :

21 AgCl & faergar gm/lit ¥ s B 2

(i)  Moving boundary method for determining

() fewolt foRed :

transport number

() sMrmEe FeuRor @ afda e f&fér 2

(i) Ostwald's dilution law

(i) 3iRcarcs & agar faH 2
3rar OR

(@) Form of Onsager equation is :

(31) BITHP 3T TAT THICH 3T BT oo ReRis

B 21.4 x 10-5 g1 1.8 x 1075 2| ST 3ra
(i) Ay =KV,

o T B Do 1
(iii) %y =Ao —(A+Bhy)C e

V) ho - (A+BAL)VC (¥) Fr=foRed aced qae ST & FHesd
(b) The solubility product of AgCl on 25°C is (i) wocT 31T qT YT &R AN 1%

1.56 x 10~14. Find solubility of AgCl in gm/lit. (i) I 3/ AT A &R A 1%

J'204 PITIOI J'204
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(13)

(9) Plerie & g T g ? IrEm il 2

()

(a)

(c)

(d)

I TG P FHHRA | 1

Dissociation constant of Formic acid and

Acetic acid is 21.4 x 105 and 1.8 x 10®

respectively. Compare acidic strength of

both acids.

Explain conductometric titration of the

following :

(i) Strong acid and strong base titration

(i) Weak acid and weak base Titration

What is Kohlrausch law ? Discuss it.

Explain Relaxation Effect.

PITIOI

J-204

(§)

(a)

(b)

(14)

gBR-V / UNIT-V

3pHUig Foagls FT B? TP TPR B

IHAUNG JOIAGIS Bl HIRTERUT FHsgd | 3
foga IRt SO T € P 9 $B Sruam
@ U DI | 3
What is reversible electrode ? Explain each
type of reversible electrode with examples.
What is Electrochemical Series. Describe
some applications of these.

3@t OR

fewon  fofed -

(i)

gd-gd 99 fawa 2



(15)

(i) HeRoT 2

(i) pH AT ¥ foga ae® & & IR 2
Write notes on :

(i) Liquid-Liquid Junction Potential

(i) Corrosion

(iii) Application of EMF measurement in pH

determination

J-204 100
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Ae : TN U T B TR AGAI| TIPS TP I Th YT
BT e 21 3 vl $ gmer sifed 2

Note : Attempt all the five questions. One question from

each unit is compulsory. Marks are indicated

against the questions.

gB18—I / Unit-I

Q. 1. (31 IWWde & 9oF Fam &1 ol Iwe a=iet

JN-204

3 foraeR gwesmse| M Fom & fori s
& qfe Sl 4
Explain the first law of thermodynamics in all
possible ways. Derive the mathematical

expression for first law.

PITIOI

(2)

(§) SA-FEE YWd F 8P T YA

AHHATSE | 3
What is Joule-Thomson effect ? Explain its
uses.

3@t OR

(31) TG FHIGRUT B FUd Dol TF 39D

STIANT AR 4
Derive Kirchoff's equation and explain its

applications.

(§) 3HHUIT Td SFGHACI ThA Bl URHINT 3x

I IR WE Hfwl 3
Define reversible and irreversible reaction
and differentiate them.

gBe—II / Unit-II

Q. 2. (37) ®ET Wy @ e vd g oo & Foa

JN-204

adl R B TR q G GBI G B
qer WAE Bl 2 4
Write Carnot's theorem and prove that the
efficiency of all reversible heat engines
working between two constant temperature

is same.



(3)

(§) TOgid gRadd & oM difoe J§ 3meet ¥ &

JN-204

5 At 27°C R 2 folex & 20 foler 0@ WIR
&_d 2l 3
Calculate the entropy change which occurs
when 5 moles of ideal gas expands at 27°C
from 2 litres to 20 litres.
31gar OR

TG ®f URAT Qforel smeet T & s o
Togndl & fo et 3= difote| 3%
Give definition of entropy. Derive an
expression for entropy of mixture of ideal
gases.

Rrg #ifse - 3%

AG = RTfn& = RTfnﬁ
P Vs

Prove that :

AG = RTfni = RTénﬁ
P, v,

PITIOI

(4)
gBR-I11 / Unit-III

Q. 3. (31) FH3EE YW T &P 3RV gRI WL

(9)

(31)

(9)

JN-204

el 3%
What is common ion effect ? Explain with
suitable example.
tvewe wliexor @ o BT U s
AN & U DT 3%
Derive Henderson equation and discuss its
applications.

3@t OR
geargan fbar @1 Frm wwEse 3
Explain Law of Mass Action.
qH ol au I R & A% FT AeY
BT § ? HIERUT AG = — RT/nka & g
Hifoe S ka I fRRi® 2 4
What is the relation between free energy and
equilibrium constant ? Derive equation AG =

— RT4nka where ka is equilibrium constant.



(5)
gBR-IV / Unit-IV

Q. 4. (37) TGRT IRE & IMEUR W T aF Bl qoA
Fifsw| 4
Describe sulphur system with the help of
phase diagram.
(¥) 5@ — a9 & o FEngas TRE FHIG0T
& wEh S 3
Derive Clausius-Clapeyron equation for liquid
— vapour equilibrium.
31gar OR

fgazor o @ e Sl 396 I e Fa

g7 39 Fow @ 9oe g e & fou denfea
I | 7

Explain distribution law. What is its limitations ?

Modify this law for association and dissociation.

J N'204 PITIOI

Q.5 (31

(9)

(31)

(9)

JN-204

(6)

BV / Unit-V
TPl e Aot g €2 I I
a3 fog e g €2 3

What are photochemical reactions ? How

are they differ from thermal reactions ?

THRT NG geadl | @ @ ? 3
What is law of photochemical equivalence ?

3rgar OR

T JIATEIGROT a1 & ? Ufg Jarexor fafae 3

RIS 960 H TBRT JURIGRUT B B B
g 3
What is photosensitisation? Write five
examples which act as photosensitiser in
chemical process.

FaicH a&idT § 30 g1 gHed & ? H, der Cl,

& AN @ FaicH qerar 10° § et H, a

Br, & fu aafcw caram @& w9 0.01 &1 g4

3R P PRUT Afed THETRel 3
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(7)
What do you understand by quantum yield ?
Quantum yield for combination of H, and Cl,
is 108 and quantum vyield for combination of
H, and Br, is 0.01. Explain the difference in

quantum vyield giving reason.
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