. Paper / Subject Code: 24333 / Chemistry: Physical Chemistry (6 Units)
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[Time :2 ¥ Hours] > [Total marks:75]

b

N.B. : (1) Al questions are compulsory. s Wi .
(2) Figures to the right indicate full marks. - i ag
(3) Use of logarithmic table/non-programmabie calculator is allowed.
Physical Constant: ' - =

N=6.022 x]02 '  e=30x10%m/s
R =8.314 J/K /mol h=06.626 x 1034 Js. : S
Mass of electron =9.109 x [0 ' Kg - - ~lamu=931 MeV=166x10%Kg

1. Attempt Any Three of the following: - 15

A. Derive an expression for the wave number -of a line in the -pure rctational 5
spectrum of a diatomic-molecule. (AT = 2B) . ) : St
B. Define dipole moment. Explain, how the following pairs of ‘molcculés can be 5
distinguished using based on dipole moment: - 3 W e
(i) .- BFsand NH,

C.  What are the different modes of vibration, explain them with suitable diagram. §
D.  Distinguish between Stoke’s and Antistoke’s line and explain with energy- - §
. diagram, ' . - : ' -5
E. A laser of 488 nm excites 2 molecule, and a Raman line appears at 512 nm. &

i) Is it Stokes line or Antistokes line i) Calculate the Rarnan shift

2. Attempt Any Three of the following ) 15
A.  Derive the relation between the freczing point depression of a solution 5
containing a non-volatile Solute and the mole fraction of the dissolved solute.
B, State relative fowering of vapeur pressure. Describe the static method for 5
‘ experimental determigation of relative lowering of vapour préssure
T C. .Caleulate the boiling poiat of a solution containing 1.5 g of anthracene (M = 5

© 176) in 50 g chlcroform. The beiling point of pure chloroform is 334.2 K. and
its ebullioscopic constant is 3.85Kkgmol™!,

' D. Describe how stop flow method is used to study the kinetics of fast reactions 5

" K. Derive Lindemann theory of reaction rate of a unimolecular reaction 5

3.7 Atempt Any Three of the following = e 15
A. i) What are phosphor materials used in scintillator counter. Give an example 5

o e

o 1i) Give advantages of seintillator connter over G-M counter

" B. Differcntiate between chemical equilibrium and radioactive equilibrium 5
C.  Caleulate the nuclear energy valuc (Q valuc) for the following nuclcar reaction.  §
‘ YN+ $He - 0+ IH
(YN = 14.0075 amu; 1He = 4.0038 amu; 110 = 17,0045 amu; 1H
. = 1.0079 amu)
D. With the fielp of a suitable diagram, explain the working of a nuclear power 5

U reactor..:
e E.” Explain the term 'multiplication factor (K). 5
< Givé éonditi_ons’, where K =1, K>1 and K< 1.
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4, Attempt Any Three of the following & b

A.
B.

mo0

P

Derive an equation for Langmuir’s; adsorptlon isotherm.
The volume of gas adsorbed on 1.8 ferric oxide gel at STP rcqum:d to. form a

monolayer was 0.160 x 102 m?® Calculate the surface area of ferric oxxde gel of o

area occupied by each molecule is 8.5 x 10° ' m
Explain the concept of electrical double layer usin g Helmholtz and Stem models

Explain Streaming poten_tlal and sedimentatiornt potentlal :.~ R
What is colloidal electrolyte? Explmn its formahon at. CMC and vanauon in

physical propcrtics. o et _,‘.";

5. Answer the followmg

A,
a.

elp =

>

e.

EXEE

Select whether the followmg smlcmem‘.s are true or false (Any five)
The ground-state energy of a harmonic oscillator is —hu
cis-dichlorocthene molecule kas permanent dipole moment

Ostwalds and Walkers method is uscd to detenmne the os no‘uc pressure ofa 3'

solution &
Reverse osmosis is the ﬂow of solvenl from higher c.oncenhaled qolutlon =
Aluminium atoms can undergo artificial transmutanon :
Fissile materials are used as nuclear fuel )

. Magnitude of physical adsorphon increases in increase in 1emperarure

chmck size in collmdal state is in the range of 10" ‘1o 10 Py

be[ect the correct option and complete the follewing statements. (Any five )

. The selection rule for rotational transition in a diatomic molecule is _ -
1) AJ=0- ) Ak=E1 T Al=x2 iv) Al=43

The Stokes and anti-Stokes lines in Raman spectra are due to_ s
i) Elastic ii) Inelastic iii)Absorption iv)Fmission
scaftering scattering
Van't Hoff equationis ___~
i. m=CRT iigr=C/RT iii. #=CR iv.w = CR/T
‘The minimum energy the molecules must possess or acquire so that they can
reacton collisionis .~ ~  energy
1. average it. Peak iii. activation  iv.collision
A represents energy associated with nuclear reactions
)N value i) R Value i) Qualue  iv) T value
Which of the following is not obtained in natural radicactive veaction
1) Helium nuclei with charge thet of equal to charge of two proton
" ii) Electromagnetic radiations
iii) High spced electron\ ‘
iv) Neutron -
What 1 false about chemical adsorption?
i} strong bonding 1i) specific pxoccss iii) Favours high temperature iv) favours
high pressure

.Trimethyl dodecyl ammonium bromide ig ------ type of surfactant.

i) Cationic i) anionic iii) Zwitterionic iv) non ionic
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Maich the column: ()\ny five )

Qut of plane vibration i.  Has a centre of symmetry
CO2 : _ii.  Fission nuclear reaction
Starch dissolved in water . " iil.  Endocrgic nuclear reaction
Fast reaction e - iv..Charcoal '
Artificial transmutation -+ A v, Twisting

Stellar bodies med i =L

Adsorbent Cvii, i<l .

Sterm model

" viii. Rate constant between 10%to
- 10 dm’mol s’ '
ix. Fusion-nuclear reaction
X diffused layer of oppositely
charged ions-

s o s e e P
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