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CHEMISTRY
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 hours ' Maximum Marks : 50

.Note: Attempt all the parts. Answer five questions from
each of the parts A, B, C and D. Use of log
tables and non-programmable calculators is
allowed.

Ny = 6022 x 1023 mol™!
PARTA
| Attempt any five questions.
1. 'What is the SI unit of density ?
2. State Bragg’s law.
3. Define enthalpy of neutralisation of an acid.
4. Define solubility of a solute.
5. What are chemical cells ?
6. Define Lewis acids and Lewis bases. .

7. What is the full form of ESCA ?
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PART B

Attempt any five questions.

8.

10.

11.

12,

13.

14.

Define the following for a liquid :
(a) Vapour pressure

(b) Boiling point

Starting from H = U + pV, derive the relation
between Ep and Cy for an ideal gas.

A Carnot engine works between 3-00 x 10?2 K and
400 x 102 K. Calculate its efficiency.

State Kohlrausch’s law of independent migration
of ions. What do various terms appearing in its

mathematical form represent ?

Write the overall reaction in the electrolysis of
aqueous sodium chloride solution. Also name the

gases evolved at the anode and cathode.

The second order rate constant for the following
reaction at 700 Kis 183 x 10° m™1s71,

2HI(g) — Hy(g) + I, (g)
Calculate the time taken for 1-00 x 1072 M HI to
reduce to one-half.

Briefly give two methods of coagulation of
lyophilic sols.
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PART C

Attempt any five questions.

15.

16l

17.

18.
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Write the expressions for the followmg for gas
molecules :

(a) The most probable speed, Ump
(b) The average speed, &

(c) The root mean square speed, u,

Nickel metal packs in a cubic unit cell with. a
cell edge length of 3-524 x 1071% m. The density of
nickel is 8-90-x 10% kg m3. Find the unit cell type

of nickel if its atomic mass is 587,

Calculate AH® for the followmg reaction at
298-15K :

CgHg () + 2 02 (8 — 3C0O5 (g) + 3H,0 (O

Given that A¢H° values of propene, carbon dioxide

and water at 298-15K are 20-42, — 393-5 and
— 285-8 kJ mol™ 1, respectively.

‘Draw vapour pressure curves for the following :

(a) An ideal solution

(b) A solution showing positive deviation from
Raoult’s law

(¢) A solution showing negative deviation from
Raoult’s law



19. Using the following eciuilibria
CH3C00™ + HO = CH3COOH + OH™

and CH;COOH = H* + CH;COO",

show that Kj, = Bw .
K a
20. Calculate the number average molar mass of a

polymer sample with the following distribution of

molar masses :

Mi '
N; —
kg mol™ -
5 1-000
10 2-000
10 50-000
10 10-000
5 20-000

21. Derive the expression for Langmuir adsorption

isotherm.
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PARTD
Attempt any five questioﬁs.

22. Derive the equation of the corresponding states

using the reduced quantities. _ 4

23. Derive the following Maxwell relation :

)

You can start from dG = Vdp —SdT. 4

24, Briefly explain the process of steam distiliation

using a suitable diagram. 4

25. 460 x 10~2 kg of sodium chloride was dissolved in
0-130 kg of water at 280 K. The osmotic pressure
of the solution was found to be 2-66 x 108 Pa.
Calculate the van’t Hoff factor and the degree of
dissociation. The density of solution is
102 x 1703 kg m™ and molar mass of NaCl is
585 x 10~ kg molL.- . 4

26. Write the expression for the phase rule, Define
each term appearing in this expression. - 4
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27. State Le Chatelier’s principle. How would the
equilibrium be affected for the following reactions
by the change mentioned against them ?

When some H; is added to equilibrium
mixture,
(i) Ny (g)+ 3H, (g) = 2NHj (g)

When the pressure of the system is
increased.

(iii) 2NH; (g) = N2 (g + 3H2 (g)

When the -te.mperature of the system is
increased.

28. Briefly explain the following, giving one example

for each :
(a) Photosensitisation

(b) Chemi-luminescence
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fg aia st & 3 T

8.

10.

11.

12.

13.

14.

foreht ga w foru fferfiga = wRwfia Hifsw -
(%) =T

(@) Eud®

H=U+pV ¥ 30 &, forft st g & forw
Cp 3 Cy # Haig =gea= IV |

Th HM! 399 3-00 x 102 K 3 400 x 10° K &
ot wrf ar & | TR Zaran afteefera Hif |
A N wax nfasfiiear w1 Sieusw e
fofigu | 3o it w9 A @ T o= ve «=n
= L & ? ' _
aifeam FitEe & o faemm % fagg-emue #i
T Atk fflae | ¥ @ Hes w ferem
areft gt & AW o saEe |

700 K W Frafafiga afifsrn & fom

' 2HI (g) — Hy(g) + I (g)

fafer #ife @ Faa® 183 x 10° m ! % |
100 x 1072 M HI # qigal H Ui gigar 4
T g1 § o v aRehfera i |

ZET (gaed) el % whed B @ ffE W
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CHE-04 8



: "R
3T aier o1 & 3wt o |
15. Tt Mg & sl & forg fferfaa % fore =ioe

m: :

(%) Wi 91, uy,

(@) IMwasH, @

(M) AR 9,y

16. T1%a uig wfiw wwe At # dpia o ¢ s
A DR i o= 8524 x 10710 m B | Fikw =
T 890 x 10° kg m™ ® | I Frdhwt =1 vy
TN 58-7 8, @1 F%hd % THe I H1 THR T
iR | 3

17. Fefifea fifn & Riw 29815K W AH
qitefera HIf

" CqHg (8) + 202 (8) —> 3C0, (g) + 3H,0 ()

S, FEA SgataEss o I« & e 20815 K
W AH° W HEE: 2042, — 3935 R
~285-8 kJ mol ! few My & | 3

18, Fr=fafem & foe amr @ % smfga Fifr - 3
(%) ore fqemm
(@) Wee M § varoas fomew ool T
foemm '
(M WEee W @ wonors faeeR @i qmen
o
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19. F=foRea anai &1 Iwm #@ g
CH3CO0™ + Hy0 = CH4COOH + OH™

3R CH3COOH = H* + CH3CO0",

Zurign 6 Ky, = Kw
Ka

20. fordll wge & % wiied 1 @ ofwd Her
ZEHH FTa iy freet dien gemm R fe

bR % :
M;
N; —
kg mol

b 1-000
10 2-000
10 50-000
10 10-000
5 20-:000

21. SR ARG Tt T % fore s g
HIT |
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| ww
3= aie g3t & Few dforw |
22, §AFID TRMEN % W@ g W sEEensd @
TR Fead FIR | 4
23, Pt e e 9 sgE BN

)3,

3 fefefas & oRY W g § ¢ _
dG = Vdp - SaT | 4
. 24, 3faq fom & Iwam gro wndiw e A when 6
. Hfte smE Hifi 4

25. 280K W 460x10°kg @iy wEime =
0-130 kg S/l ® =&l T | 36 faeA & W
T 2:66 x 106 Pa WH B3N | 9= 8% e 3k
fdiom o wReERi BT | e % T
102x10°kg m™3 & 3 NaCl =1 HieR zoggm
585 x 10 3 kg mol™ 2§ | 4

26. e o % o sivw Rifee | @ e
T AT S W A e i | ‘.
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27. w.gmfere 1 fFrem gy | frefifaa sifufseena
¥ foiu 3% my feu oitedqt @ |ma fFe wer
v & ? ‘ 4

» H, (g) + I (g) = 2HI (g)
w9 g o 3 $9 H, foens it 8 )

(i) Ny (g + 3H, (g) = 2NH; (g)
& frerm % g 7 gfg 1 I 2 |

(1) 2NH3 (g) = N2 (g)+ 3H2 (g)
<o P & amg  gfg A It # )
28.9@%%@3@%@%##&?@
e hifsw 4
(F) THEI-GATER
(@) vEEtsEdta
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