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F-3736

B.Sc. (Part - II) Examination, 2022
(Old Course)
CHEMISTRY
PAPER THIRD
(Physical Chemistry)

Time : Three Hours] [Maximum Marks:34

A : 9t v sferd €1 vd® o | ve ue &
Pl

Note : All questions are compulsory. Attempt one
question from each unit.
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What is Joule-Thomson effect? Derive Joule-
Thomson coefficient for ideal gases.

FHBOT TV = K &Y Feafd difore| 2
Derive the equation TV¥' =K.

HCI &t §€9 3311 of 0T Hifote| afe H - H qem
Cl - CI %1 & S99 J311 T 443 KJ mol” qm
242 KJ mol' & g1 HCI & FHaT a1l — 91 KJ
mol" €1 2

The bond energy of H- Hand Cl - Cl are 443 KJ
mol'and 242 KJ mol™, respectively. The heat of
formation of HCl is - 91 KJ mol-'. Calculate the
bond energy of HCI.
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Calculate the maximum work done by ideal gas
during isothermal and adiabetic expansion.

3R W HIfTe- 2
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(i) IsTEIY vd JeATRST ifdfoams
Differentiate between :
(i) Isothermal and adiabetic process

(i) Exothermic and endothermic reactions

298 KW 1 mole 3Meefl g &1 5 IR ¥ 1 IR G
a6 yaTRa far wan| St @ T Hifse, afe
TE YishaT 3TN TR o | 2

llog,, 5 = 0.6989]

1 mole of an ideal gas was expanded from 5 bar
to 1 bar at 298 K. Calculate the work done if the
process was reversible expansion.

llog, 5 = 0.6989]
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Derive an expression for the efficiency of heat en-
gine working between the temperatures T, & T,
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T V-
AS=C In=2 + Rln =+
g sifse v 7 2
Prove that AS:CJ"&JFRI”&
L "

2.5 A1eT 31l 9 BT 25°C R 2 liter & TR B
20 litre BT &1 UeHH § B aTe Tt URaci= bl
O HIfSTE| 2

2.5 mole of an ideal gas expands from 2 litre to
20 litre at 25°C. Calculate the entropy change in
this process.

3Idr/ OR

_ 9(AG)
g B AG_AH+T[8—TL

2(AG)
Pove that AG:AH+T[ oT }
P

FHHOT S = K log W &I Zafed difoe| 2

Derive the equation S =KlogW

0°C ¥ 100°C & AR TR B B g 5o o
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BT G&TAT FIT BNN? S5 T 108.5 KJ FHT ST TS
&, §3 BRI I & arel ®1d ®F 0T SDifore|

2
What would be the efficiency of a heat engine
working between the temperatures 0 °C to
100°C? Calculate the work done by the engine,
if 108.5 KJ heat is given to it.
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Explain the phase diagram of water system.

3l ST YTa<AT a1l Uh Ueh aF BT TIawAT 3TRE
& G § JUH HIfTe| 2

Explain the one component system composed
of two phases with the help of phase diagram.

3R T HIfSTe- 2
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Differentiate between:
(i) Zeotropic and Azeotropic mixtures

(i) Transition point and triple point

312dar/ OR
faaror g &1 39T AEBR 9T IHETdOT
et Aed THHART | 3

Explain the distribution law along with its limita-
tions and thermodynamic derivation.

Proce dF &I 3ugh JaTexvT Aled | quf
CAIE 2

Explain three component system alongwith suit-
able example and diagram.

25°C R CCl, T H,0 # |, 3T faeRoT JuTids 85.5
21 9 g9 a9 W 1, 3 571§ fyeraar 0.34 gL @
ar 39! CCI, # facraar sma ol 2

The distribution coefficient of |, in CCl,and H,O
at 25°C is 85.5. If the solubility of I, in water at
this temperature is 0.34 gL', then find out the
solubility of I, in CCl,.
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What do you understand from transport number?
How is it determined? Prove that the sum of trans-
port numbers of cations and anions is one.

AT 96T R ool ATeTdbaT a2 3MUdd dTeTdl
Gl 81 BRUT WL BT 2

Equivalent conductance and molar conductance
increase on increasing the diluton. Explain the
reason.

ITeIhdl I & A RRRib a2 faf¥re ameisdr
fHerzor 3t fafer TwemsE| 2

Explain the method to determine cell constant
and specific conductance of a conductivity cell.
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Explain the Kohraulsch's law and its applications.

3 dTes AT oW T 82 3 Geu o 3D
e ffae 2

What is Ostwald's dilution law ? Derive it and
write down its limitations.

HCOOH @21 CH,COOH & fadiia i swer:
2.1 x 10 AT 1.8 x 105 & 37 37 df 3MIfers
YSAAT3N B TUMHT HIfTE | 2

Dissociation constants for HCOOH and
CH,COOH are 2.1 x 10*and 1.8 x 10°, respec-
tively. Calculate the relative strength of these ac-
ids.

gBTS - 5/ Unit-5
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Write short notes on standard hydrogen electrode
and give its limitations.

farega It S0t @1 3uanT afed aHeEe| 2
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Explain the electrochemical series along with its
applications.

AT e Y T P [agd aTed 9 &b fole
TP K difoTe| 2

Derive an expression for electromative force
along with concentration cell.

31Ea1/ OR

AN AN o AN
&S\ gol1c1 \HIMRUT o4~ DISTE| 2

Derive the Handerson Hasel equation.
1
Rig difsle  pH =3 (PK,, — K}, —logC) 2
1
Prove that pH = 5 (pK,, — pK; —10gC)

stoa a1 & fore 99 foaga aes aa & 99
1.10v gl In+Cuit f Zn*" + Cu 2

3T 9 & o0 25°C R IR FRRIS @ 70T
HIfSTI [Antilog (0.20) = 1.585]

P.T.O.
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Electromotive force for Daneil cell is 1.10v.

In+Cu* f Zn*" + Cu

Calculate the equilibrium constant for this cell
at 25°C. [Antilog (0.20) = 1.585]



