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CHEMISTRY
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note: Attempt qll the parts. Answer five questions from
each of the parts A, B, C and D. Use of log
tables and graph paper is allowed. Use of

non-programmable calculators is allowed.

PART A
Answer any five of the following questions : 5x1=5
1. What is the S.I. unit of work ? 1

2. State the First Law of Thermodynamics in any
one way. ' , 1

8. IfK,> 1 for a reaction, comment on the sign of

standard free energy change of the reaction. 1
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4. State Kohlrausch’s law of independent migration

of ions.

5. State distribution law for the distribution of a
solute between two immiscible solvents.

6. Draw the graph of [A]l; vs ¢ for a first order

reaction.

7. State Konowaloff’s rule.
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Answer any five of the following questions :

8.

10.

11.

12,

PART B

Calculate the root mean square speed of hydrogen
molecules at 500 K. Molar mass of hydrogen is
0-002 kg mol! and R = 8:314 J mol 1 K.

Ethanel has highe_r boiling peint than butane
although the latter has higher relative molecular

mass. Explain.

Addition of NaCl selution to gold sel results in
its coagulation. But if this reaction is carried out
in the presence of a certain amount of seluble
starch, precipitation of gold does not take place.
Explain.

Calculate the entropy of vaperization of water at ’
400 K, if the molar enthalpy of vaperization is
406 kJ mol ™.

Which of the following will exert greater osmetic
pressure and why : 0-1 M sedium chleride or

0-1 M sucrose ?
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13. What is common ion effect ? Explain with the

help of an example.

14. The limiting molar conductivities of KCl,
KNOg and AgNOjg are 1499 x 1072 S m? mol ™},
145 x 102 S m® mol ! and 1-33 x 102 S m® mol L.
What is the limiting molar conductivity of AgCl at

this temperature ?
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PART C
Answer any five of the following questions : 5x3=15

15. State Hess’s law. Calculate A H° for the reaction

C (graphite) + % 0, (g) > CO ()

at 298 K using the following thermochemical
equations :
C (graphite) + O (g) - COy (g), A H° = — 393-5 kJ

CO(®+ 7 Op(8)>CO, (g), AH =—2835k] 3

16. Show that for a simple cubic cell, the ratio of the '
volume occupied to the volume of unit cell is
0-52. : 3

17. Starting from the equation H =U +pV, show
that C, — Cy =nR. 3

18. Solid C, CaO and CaCOg are mixed and allowed to

attain equilibrium at 1000 K. What is the pressure
of CO ? Given the following information :

CaCOg(s) = Ca0 (s) + COy(g) K,=4x10°Pa
C(s)+COy(g) = 2C0(® K,=2x10°Pa 3

19. Can azeotropes be separated into pure
'~ components by fractional distillation ? Explain

using a suitable diagram. 3
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20. Discuss the inhibition and poisoning of catalysts

by giving suitable examples.

21. A radiation of 250 nm incident on HI results in
the decomposition of 1-85 x 102 mol within a
particular time interval. Light energy absorbed
during this time interval is 4:18 kJ. Calculate

the quantum efficiency for the decomposition of
HI. (Planck’s constant, A = 6-626 x 10734 Js).
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PART D

Answer any five of the following questions : 5x4=20

22. An aqueous solution prepared by dissolving
05 kg of KCI (molar mass = 7-45 x 1072 kg mol ™)
in 100 kg of water was found to freeze at
272:76 K. Calculate the van’t Hoff factor and
degrée of dissociation of solute. 4
K¢ (Hy0) = 1-85 K kg mol " and I;(H,0) =273 K.

238. Draw and discuss the phase diagram of water. 4

24. Write short notes on any fwo of the following : 2x2=4
(a) Dipole-dipole interactions
(b) Dipole-induced dipole interactions

(¢) London dispersion forces

25. Discuss the phenomenon of fluorescence giving a
suitable diagram. 4

26. The saponification of methyl acetate by sodium
hydroxide was studied at 298 K. Initial
concentration of ester and alkali were both
1-00 x 1072 M. Rate of reaction was followed by
titration against standard HCI. Concentration of
unreacted alkali [A]; is as follows :

Time/s 240 550 720
102 (Al/M 6-85 481 417
Calculate second order rate constant. 4
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27. Derive the following Maxwell relation :
3,3
ov )p oT )y

| 28. Calculate the equilibrium constant (as log K) at
298 K for the reaction taking place in cell

Al(s) | AB*Cy) || Cu®* (Cy | Cus)

0 - _166V: E° —0
Epoyy ==166Vi B, =034V
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4. AT i wWad Tfasiedr w1 honsw HEE
feaflm |

5. 2 st R § R R % Raw ¥ R
Trawor faem fafaw |

6. freft wem =ife arfiifieen & forw (A), 3¢ & &=
% TAfaga HfT |

7. g fFEm fafe )
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AL IR R

Pt # & forel il 3 S IR AT . 5x2=10

8. TEgNH A % U 500 K W wilmreragwm
9a  WRwfod dilw | gEgeE W
TR gHE = 0002 kg mol”! 3k
R =28314J mol ! K % | 2

9. UYFTA 1 TS YA & ARF BT ¥ FAife
S H MYk o goanH TaETA @ AR
g ? | = Fif 2

10. @Vl ¥ § Hifeaw FanEs ferm e & saw

- e ® I @ | feg AR s sl « e
foow w6t PR aon 6 softafy § fen 9,
Al Tl T SR TE B } | AR T | 2

11. 400 K R I & g i wgift afesfera i,
e I & A H AT whedt 406 kJ mol L
Ell 2

12. frafafea o @ forae woaeor q& stftrs g 3k
1 : 0-1 M BT FEREE A1 0-1 MGHE 2 2
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18. TW 3T YNE 1 BT & ? Ueh 3T hl TERIdT
q =are hifse |

14. KCl, KNO3 3 AgNO, #! HiHid Hiel
HreTshaTd A 1499 x 1072 S m? mol %,
1-45 x 102 S m? mol ! 3R

133 x 102 Sm? mol™! ¥ | 38 a9 WAgCl
Hwiq WieR =Tershal F91 Bt 2
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Rl 7 & fa-g7 ara 3o & 3w e :

15.

16.

17.

18.

19.

|

¥ w1 fram fafee | Freaffes sfifen & R
298 KW AH° ditfera Shifm : .

C (YwrEe) +% 0, (8) - CO (g) |

a9 F=fafga soEmte afiemn w1 swEm
T HHd B

C (B%TEE) + Oy (8) - COy (g), AcH® = — 3935 kJ
CO (g) + % Oy (g) — COy (g), AP = — 283-5 kJ

I8 waRfa iy f o @@ offa ¥a 3 fR @
AT AT Thsh el o A T AT 052 R |

gl H=U+pV @ S9N w& cuise fe
(_IP—E’V=nR€|HT%I . )

3@ C, Ca0 3R CaCOy H Brem@ 1000 K W

a= Y 89 R | co w1 oT® w|m A 2
fRafafeg sret § 15 & |

CaCOs(s) = CaO (s) + CO5(g)  K,=4x10°Pa
C(s)+COy (@) = 2CO(® K,=2x10°Pa

1 foraeft frgont S TS oTEER g I g
uehi o gug fwn o1 wwar @ 2 sfwm fam g
e Fife |

5x3=15

3
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20. 3@ ITEN TR IATH % TerA IR faurha H
== HifT |

21. 250 nm 9@ fafsor  HI W mufaa & |
w fifee o ae ¥ 185 x 1072 W
H OUEH T R | W W AW |
4-18 kJ TeIN o1l 1 FEEEOl BT & | HI %
Aqge fl FEieH c@ar uiefod hIfw |
(TR R, A = 6-626 x 10734 Js)
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|

Rerfifaa & 8 g7 uia et & 3o o 5x4=20

22.

23.

24.

26.
26.

Ig 3@ T % 05 kg KCl (Ao g™ =
7-45 x 1072 kg mol™!) ®I 100 kg 91 ¥ A
272:76 K W SWAT 8 | 39 @igdl W I 816 TOTh
It faeig Y fem-En ke Fifw | 4

K; (Hy0) = 1-85 K kg mol 1 3t I (H,0) = 273 K 2 |
A F IEEYT MW B g iy 3 smeh

=i hif | 4
Fafafge o @ ol @@ w dftm Rufef

fafiae . 2x2=4
(%) Reya-eya st |

(@) foga-sha foga smiafed

() e aiEun T

3 Rt T TRdRa whuen 1 st A | 4
e FEgieEEs ¥ WM gw A e ¥
A HT eI 298 K W fhar man | ANt

T IR R H g wigaw 1-00 x 102 M

oo ) i oW afafen faw % ffRm

AT F1 JGAH A HCL g1 b w1 fopa
T | SAMNFHA &R, [Al, St Wigad 39 THR § :

g /s 240 550 720
103 [Al/M 6-85 481 417
ferira ®ife gt e aitefeora v | 4
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27. Ffafad feeae dey sgeaa ife | 4
(&)~ ),

28. 298Kmﬁn%%aﬁaﬁﬁ@wﬁm%ﬁm
(log K % &9 #) ar fedries aitepford HIfT

Al (s) | AB*(C)) || Cu®* (Cy) | Cu(s)

EO

—_166V: E° -0
Aoy =LV B o =034V 4
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