Seat No. :
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Chemistry : (Paper - IX)
(Physical Chemistry)

Time : 3 Hours] [Max. Marks : 70

YAl el Ueldl 9JRL AR €.
Instruction :  All questions carry equal marks
%331 AANSL
Necessary Constants :
1.987 3a31/[3ll/MlA = 8.314 g4 /(33 Ala
1.987 cal - deg” mole™ =8.314J - deg™' - mole™
6.022 x 10 Hid™
= 6.022 x 10* mole™
= 6.623 x 1077 2190 - A58 = 6.623 x 107" et - A58
6.623 x 107’ erg - sec = 6.623 x 1077 - sec
3.0 x 10" AR5 = 3.0 x 10° Hle/5s
3.0x 10" ecm - sec™ =3.0 x 10 m - sec™’
96500 §doL
F = 96500 Coulomb

m o o 55 Z Z2 " K

1. (a) 2 d ol wedil GdR avll - 8
Answer any two of the following :
(D) @\h@tc\tmm AL AUl 2ANISAL 35124 Alsoll A diredls sl
HadlL.
Derive the Vant Hoff equation relating the change in equilibrium constant

with temperature.
N

2) 2, uslser Gwilaurella d Haal.

RT;
b~ 10001,

K el
T, — slasd Gesaq [Gig
1, —stasl susiiaq Guil wld am

K, — Hldd Gauq »H0is
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Derive thermodynamically the following equation :

RT;
K, = 1000 lv where

T, — boiling point of the solvent.
1, — latent heat of vaporization of solvent per gram
K, — molal elevation constant

(3)  slse-l AHlsRRL BuR Y Avll.
Write note on Craft’s equation.

@) Gauadl Hllod Fum auil. 20 [Raw vl uelddl 21-2idl 3l <ld
qadl asd 9 d salal.

State the third law of thermodynamics and show how the absolute entropy of
a substance can be obtained with the help of this law.

(b) M d ¥$ sl 2Rl
Calculate any one of the following example :

(1) 25°C dludid s WAL AHdldA 21015 1.00 x 10749, 35 °C dludid 2
uBaldl AHdlAA A905 ORI AH = 12600 5¢3l (AH < Hed diudiel
A €9 A ©IRd)

The equilibrium constant of a reaction at 25 °C is 1.0 x 10~*. Calculate

equilibrium constant of this reaction at 35 °C. AH = 12600 cal. (Assume that
AH is independent from temperature).

(2) el 2, 2, 4 2Badd Ueedadl ssiesuel 20.7 °C 24 29.1 °C diyHid
w154 40 2t 60 HLHL 9. uadl-l elmuid Gw oIl

The vapour pressure of 2, 2, 4 tri methyl pentane at 20.7 °C and 29.1 °C are
40 mm and 60 mm respectively. Calculate heat of vaporization of the liquid.

(c) NAAL sl 25 3 o Ml GaR auil. (I d 6)
Answer any two of the following questions in one or two lines :
(1) G-l vl 2yl
Define Temperature.
(2) aleddl [Hun avll dul 2adl el uxendl.
Write Trauton’s equation and explain the terms.

(3)  Hldd vad- »A0is Kl v sl
Define Molal depression constant K.

@) pabs weluadl euva sul.
Define Chemical Potential.
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2. (a)

(b)

KL-110

A d o Uil GdR quil :

Answer any two of the following :

ey

2)

3)

“)

aY d s sl dLell.

sl eldgln [aya u M Quil.
Write note on Quinhydrone electrode.

yaldl-ualdl Fsaq ulelaua ved 9 2 d wedl ueluuad aslsel
Hodl. d 22 5941 Fld Alege 530 wsid 9 d eudl ?

What is liquid-liquid junction potential ? Derive the equation for that
potential. How this effect is nullified ?

MUl &Rl alAdl A glAdl IRUSIR A8l $AML em.f. HlUAHL
Guaioll aul 5.

Discuss the use of e.m.f. measurement for determination of Solubility and
Solubility Product of sparingly soluble salt.

a15d AHls0L GUR Al vl

Write note on Tafel’s equation.

Calculate any one of the following example :

&)

2)

25 °C diymid 2l ulEaidl Aqant »aais aLell.

2Fe*? + 1, 2 2Fe* + 2I

Epo#3pe2 = 0.771 die2, By =0.535 alee

Calculate equilibrium constant at 25 °C of the following reaction :
2Fe*? + 1, 2 2Fe*3 + 2I7

Epet3per2 = 0.771 volt, Efz,r =0.535 volt

S, + Pb*? —— Sn*2 + Pb ulsdL {12 25 °C ciudird Adert »120is{l aueidil

N

53,
Eg, g, = 0.140 diee, Ep, o2 = 0.126 ie2

. RT N
25 °C I 2303 7 = 0.05915 .

Calculate equilibrium constant of the following reaction at 25 °C temperature.

S, +Pb*>—— Sn*? + Pb

Eg, /2 = 0.140 volt, Ep, 2 = 0.126 volt

RT
At25°C2.303 F = 0.05915.
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(c) Al usdiAl 245 ¥ ol lAM G auil : (H d o)
Answer any two of the following questions in one or two lines :
(1) Algdl sl vl 2uul.
Define Concentration Cell.
2) wlaadl siudl cuvan 2pl.
Define Reversible Cell.
(3) [mend aiew 2led g ?
What is Decomposition Voltage ?
(4) Rieel [Qaya vied g ?

What is Reference Electrode ?

3. (a) [glaus ar 242 Aol
Explain Secondary Salt Effect.
aal/OR

27 °C i PCL ~u [Qge-l ulbdidl €2 4378 x 107 A58 8. bl He
UL 21y 4.3 x 1013 0551 ¢ld dl ABuswL aldd-, e aldl.

(R = 1.987 &3] 3l it
At 27 °C temperature the rate of decomposition of PCL; is 4.378 X 1073 sec™!. The

frequency factor A for the reaction is 4.3 x 10'3 sec™!. Calculate the value of
activation energy. (R = 1.987 cal - deg™! - mole™")

(b) ARl uslAl G @vl.
Answer the following questions :
(1) [Had Gesarleg d1adl Bl 2l 5.
Discuss the Azeotropic mixtures.
AHYA/OR
il Yl swL uR i quil.
Write a note on Zone refining.
2) Wl as(ls2el Gelewl A1 il
Give the classification of Polymers with example.
Yal/OR
W4z gleddld GaaLfdguel A4l

Explain thermodynamics of Polymer dissolution.
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(b)

(©
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A2l usiAl 25 5 ol LML G quil. (AL d 6l)
Answer any two of the following questions in one or two lines :

ey

2)

3)

“)

IR AR Ved g ?
What is Salt effect ?
Ayl vyl il
Define Component.
wdlmusRaq »ed g ?
What is Polymerization ?
Raa-leg vied g ?
What is Eutectic Point ?

AL [g5dlswl WA AsglaLs el s
Describe Nier’s double Focussing Mass Spectrograph.

A1{YA/OR

AR 25[H5 U lw Quil.

Write a note on Tracer-Technique.
AL wslAl G @vil.

Answer the following questions :

ey

2)

Ul i UL Sl uR Al vl
Write a note on Ortho and Para hydrogen.
aal/OR

22411 WReelly agluze Hied, ulsel Haal.
Derive an equation for the rotational spectra of Molecules.
RAUBL 5B UR <Y Avil.
Write a note on Chemilaminescence.

Aal/OR
usll Adled uBal GuR it quil.
Write a note on Photosensitized reactions.

A2l usldl 2s 5 ol A G auil. (1A d o)
Answer any two of the following questions in one or two lines :

ey

2)

3)

“)

uRemelld aeluzedl vyl sl
Define Rotational Spectra.

sl ALl vl Bl
Define Quantum Efficiency.
UgRelL ved 9 ?

What is Fluorescence ?

Segly, vigrdl vyl 24,

Define Nuclear Fission.

P.T.O.



5. (@ A d ol wadidl Gdr @il

Answer any two of the following :

(1) wleaouHl 2a[MaLL Y2 Ay duil.
Write note on Reverse Osmosis.

(2) @adel st 9 9 7 ual s [f9glyy [Qargadl Gualol Al Hie sralMi
I
What are Fuel cells ? Why Porous electrodes are used in such cells ?

3) [s3lua 2394 Rigid uxenal.
Explain the Differential aeration principle.

4)  aibs sl wadliidl Cu, Ag i Fe 5dl 3ld wieol Hadl asi o ?
Recovery of Cu, Ag and Fe from wastage industrial solution materials.

(b) 21 d s slval dugll.
Calculate any one of the following example :

(1) [wondai NaCl 4i [agdfacie- e 15 »kuaz [aauale 4 [He |
UAR Sl S2dl AH AIBAYA A1y, G 29l ? (CL=35.5 AH)

How many grams of oxygen gas can be produced by electrolysis of Molten
NaCl at a current of 15 ampere for 4 minutes ? (C/ = 35.5 gram)

(2) 25°C dluHid pH = 10 dlolL glaR@lHl dlvig alrel a9l ?

o

AHoAdl 1 By oo = 0.440 alee
W3uL 0, + 2H,0 + 4e~ — 40H™ H12 E° = 0.401 qlie2
Will iron corrode in neutral solution of pH = 10 at 25 °C temperature ?
Ep/pe2 = 0.440 volt.
For reaction O, + 2H,0 + 4e~ — 40H™ E° = 0.401 volt
(c) DAl usdiAl 245 ¥ ol AN G auil : (H d &)
Answer any two of the following questions in one or two lines :
(1) ondeL siv-{l vl il
Define Fuel Cell.
(2)  ugMeLdl vl 2.
Define Pollution.
(3) AL A 3ULHL uvAL L.
Define Anode and Cathode.
(4)  augauzel vsiadidl Ididl M il

Give the names of methods to prevent Metal Corrosion.
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