CHEMISTRY
THIRD PAPER
(Physical Chemistry) ,
Time Allowed: Three Hours ' Maximum Marks: 34

Write your roll number on question paper before start writing anwers of ques- _.
tions.
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Attempt five questions in all, selecting one question from each Unit.
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1.

PART -1/911 -1
(a)(i) Provelog96=351log2 +log3. 1+1=2
fyg IR log 96 =5 log2 + log 3
(i) Findrif ¥Cr=2*Cr+5.
afe BCr=25Cr+ 3% o x 1 §F T x|

az 2
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{b) If p:xztan']}'—y‘ tan ‘i,- prove that = Y = Y _afz

H
; ¥ axay_ &xdy _.'l.'2+y2

p=xtan L —yranE, 2 @ fog B
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u =.xz~—yz
dxay x2+y2

(¢) (i) A container contains one hundred small plastic balls numberng
one to hundred. Give the probability of a ball taken out randomly
that shows a number which is a multiple of 5. 1+1
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(ii) How many words can be made from the letter of BANANA?
BANANA o1& & #&1 ¥ o g 919 off 9d &7
Write short notes on: _ 6
{a}. Nematic liquid crystals with example.
- R g frwa 79 SERE
(b) Structural difference between solid, liquid and gaseous states.
3N, 74 U9 g aRRe § WREe A
(c) Applications of liquid crystals.
wa fvedl @ s
UNIT - I/ 51§ - 11
(a) Write short note on kinetic theory of gases along with its derivation.2+2
i @ snpfa frgro w feaf SR @ wiev @1 ooy SR |



4.

Explain the following:
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(i) Critical phenomenon and critical constants.
it wed T e e

(i) Isotherms of Vanderwaal's gas equations.

(b) AL25°C volume of 1 mole CO, 15 0.5 lit. Calculate pressure of this gas

at: 1a+1ve=3
(i) Ideal gas equation

{iiy WVanderwaal's equation

(given a = 3.59 atm 1it? mol2, b= 4.27%10? lit mol'! and R = 0.082 lit
atm k! mol™)

25°9. 9 W 1 Hie CO, T e 0.5 e urn ) 76 N $ 9w
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(i) ames 9 wHieTm

(i) arFexad W g o i

{a=3.59 arg fom=? He2, b= 4.27x102 forew Arer! @en R =0.082 ferew
g &1 A B)

il&+11é+2+2
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(iii) Continuity of state

e 9oy

(iv) Experimental verification of Maxwell Boltzamann's law by Lammert ve-

locity method. _
Hoede drecem R From & waifie w9 il g
UNIT - I/ 378 - 1M1

(a) Explain why all crystals are anisotropic whereas cubic crystal is isotropic.2
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(b}(i)  What is the difference between NaCl and KClI crystal structure?

NaCl 3R KCI 9 frea ave § &0 3 27
(ii) 'What is the difference between space lattice and unit cell.
fafw we® oo ST Siftse § ar awR 87
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(c)

(a)

(b)

{c)

Write short notes on:

A metallic element exists as a cubic lattice. Each edge of theunit cell is
2.88A. The density of the metal is 7.20 g cm™. How many unit cells will
be in 100 g of the metal? 3
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Discuss Laue's method and powder method for determination of crystal
structure. Pa+rils
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The first order reflection of a beam of X-rays from d,, planes of a NaCl.
Crystal occurs at 6.1° Calculate the wavelength of X-rays.

(Given : sin 6.1° = 0.106, d,, = 2.82A)

X- 5l 1 Tom B TR NaCl B d,g, B & 6.1° BV W &l
¥ X- ol & sl @ e SR )
(sin 6.1° = 0.106, d 4, = 2.824)

Explain law of constancy of interfacial angles and law of fationaiit}’ of
indices. Derive equation of a plane in the form of intercepts.
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UNIT-IV /&8 - IV

1Ykl ar14+2

wigre fewefl Fifg:

(a)

(b)

{c)

(d)

Electrophoresis
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Gold number

v HEn

Lyophilic and lyophobic colloids
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Cottrell precipitation and its uses
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8.

10,

Explain- 1Va+1la+1 442,
HAARE:
(a) When H,S gas is passed in the analysis of second group sometimes milky

(b)
(c)

(d)
(@)

(b)

()

(a)

solution is obtained.
wd fgd g @ Reawe § 1,8 T yafka #=a 8, +0—0 g
foera= wra € 8
Why sky seems blue?
wFTE Ao b a8
Why is a delta formed at the spot where the river falls into the ocean.
TRt ot T § P § wd S i o o 82
FeCl, solution is used to stop bleeding from a cut. ,
Fe gY WM W F6d g¢ 00 & A7 @ [ FeCl, &1 e aman
AT B .

UNIT-V/5®TE -V
Explain the factors influencing the rate of reaction with examples. 3%
s a1 @ il FRY I BRE B ISTEV wiRa qargy |
Difference between order and molecularity of a reaction. 2
stz & #ife vd e F g 2
How the half life of a second order reaction depénds npon initial concen-
tration? 1
fdra I SRl &1 o AIgETE HUEPRE! B IRFES T=
® fam ger Frlk oo &7 _ _
‘What do you understand by energy of activation? Discuss Arrhenius theory
for reaction rates. Explain graphical method for the determination of
energy of activation, ° 2+1%
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Explain the collision theory of reaction rate. How it is different from
transition state theory? : 2+1
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