Paper / Subject Code: 88609 / Chemistry: Physncal Chenustry (6 Umts)

[ Time : 3Hours] & ar " [Total marks :100} ;

03

oquq

N.B. : (1) All questions are compulqory;r

(2) Figures to the right md:mte full may ks

(3) Use of logarithmic tdbk‘fﬂon progr'amnmble calcul.ltor is allowcd

Physical Constants:

v

N=6022 x10% ‘ =30 x 108ms
R=8314 /K mol o , h=6.626 % 107*Js
23:,;” 00592 at 298 K :
1. Atlcmpt Any four of lhc followmg /
A._- Define acﬁwty and actmty coefﬁcxcnt of an blCClI’OIVtC GIVL the cxpression
" for dcuwty of the followmg clectrolytes 4 .
A Y1) AICE i) CuSO4 1i§) N2;SO4 ;
~B. Explain the function of the salt bridge. Why is a saturated golutmn ofKC]
‘ generally used in preparation of salt bridge?
G ‘Derive an expression for the e.m.f of an clectrode concentration cell of the
fol]owmu cell
Cd(Hg)a, - /CdSO4 (dq)/Cd(H )a,
D.  Derive an expression for the e.m.f of an electrolyte concentration cell with
transterence reversible with anion ;
E. Caleulate tiie. mean activity coefficient of NaCl in a solution contammg
f 02mol/dm? of NaCi and 0. O’\mOI/dm of CaCl; (A=0.509 at 298K [or water)
F.. Define hydrogen overvollaﬂc in ihe clectiolysis of ZN sulphuric acid the
hiydrogen ovcrvoltagc at lead cathode was found to be 0.352V at 298 K for a
given current densny what will be the hydrogen overvoltage i the current density
is increased six’ times its-present value for the same cathode under the same
condlnons (leen b= 0 12V at.298 K)
Attcmpl any fr)ur of the fochmg

Explam the terms.
i) Monomer

i) Polydispersity Index -
1i}) Deg:ee ofpolymcmatmn

In a polymer samp!e 30% molecules have a P molecular weight 20,000, 40%
have molecular weight 30,000 and 30 % have 60,000. Calculate number
average and wcaght avcrage molecular.weights for given polymer.

Explam the classnﬁcanon of polymers on the basis of the structure.

Explain | the v1scomy method f or detemunanon of molecular weight of

po!ymcrs
Explain numbcr average molecular weight and weight average molccular

weight ;
Describe advantages and applications of light emitting polymers.
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Atiempt any four of the followmg

A.

B.

@

Explain the Compton cffcct using Uh""""m "‘C"h"me and also give limitations 5

of Classical mechanics in explaining 1t.
Find the 2igen value and state Whether lhe function is an Elgcnmnumn for then © §

operator E—; for the foliowing £ ""u neliofn.
-

i) 6cosdx 2 i) 3 25 - : o
Write a note on: o ok Y .5
i) Wave meilt‘-cr duality 61 matter - 1 Hmsenberg Unccrtamly Prmmpic '

What is a. commutative operalor'7 Expiain and prove + with an ex ample 5 5

Dlscuss the classlﬁcanon 0! conductor, scmrconduuor and m“U]alOF on the besis 5 -

ofband gap. : - 138
Explam producuon of hydrogcn gas usmg electrolyms of water and mL"UOH "5.

ik advantagcs (,f |ydrogcn gas as Fucl

_Attcmpt any fc’)ur of the (‘ollowm"

A Explam the workmg of NMR Spcctrometer w;th the help of a neat labelled 5
i dlagram :
B, - Derive the hmddmcnta cquallon of NMR qLWC‘U’(‘*SCOPY v
B Explam the relaxation processes in NMR spectroscopy. 5
R Explain the principlé of ESR spectroscopy i 5
“E. Draw diagram of ESR spectrometer and explain functions of following in ESR 5
spectrometer 1) Klystron oscillator . i1) Sample cavity iii) Crystal detector
F.  Cxplain ﬁne spiitting and hypcr"‘nc splitting of hydrogen ESR spectrum. 5
Answer thefollowing: % 2
Selecl whether the following o stalements are true or false (fmy five) 5
a. Fora Conccmratlon cell, thc standard ‘emf of the cell is unity
b. .Reduction mvolves the decrease in the ox:danon state of the metal ion
¢, The de\ualmn of an ch:ctrolytc solutlon from its idcal bchavmur 1s called as .
- activity-—- ~ :
o A plot.of log of mean activity coefﬁcxem Versus Squa(e root of ionic strength
gives'a positive slope
e. Thc value of. llqulajunctlon potcnhal acncnds on the volume of the cleetrolyte in
A gawamc cell ; .
£ The minimum memal potentlal that must be apphcd between electrodes in an
: e]cctrpb tic solutgon to bring commuous e]ef_:i_:o. wais is called as decomposition
potential ' :
g. The cause of polarization phcnomenon in an clectrolytic cell is due io hack emf
h. Overvoltage is dependant on temperature
Fill in the blank with appropriéte words (Any five ) 5
a. —---—is an cxamplc of natural polymer (nucleic acid, PVC, Rayon, polycsicr)
b. Thermoplast are the polymers which soften when heated and when
cooled. ( brittle, harden, blackned, colourless)
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Weight average molecular wught is dchncd by symb ol

( Mns er Mz’ M )

Heating rubber with suiphur is callcd______‘*
(Galvanization, Vulcanization, Sulphonatmn BCSSlnCnSdtlQn )
Which is a naturally oceuITing pOlymer Lo

(polythene, protein, PYC, Po lypropylene 3 ¢ -
In lincar polymers monomeric URfS Are —---- lOgcth o (brcak o
branched,cross linked, linked ) : VP:
PVC is an cxamplc of—--= polymcr

(inorganic, orgamc bm organlc naturql)

Select and wmc the appropnaic answc1 (An y five )
Accordmor to Quantum mechanics, ejection of elecllo.m lrom metal ” in

Photoelectric effect is depeﬁdaﬂt on__~ ' oftheradiation
a) Intensity ~.” © b) Frequency ©) temperature

_]n Black body radlalmn as lcmperamrc of the body lllcrmscs S0 of et
. emitted radlahon ‘ :
a) wavelength and mlensﬂy increase -
b)._wavelength and mten51ty decwasc :
of wavelength decreases, intensity increases
[ke wave function defined for a system has to e

~a) single ya;_di‘d . b)infinite ¢} discontinuous
Whlch Of.{hc fgl]owin b 1101 COr’eLt dboul. Standlng Wavcs7
a) amplitude vary w1th time - b) confincd in a space ¢} Do not propagale
If operator satisfies, A [f(x) 201 = A f(x) +A g(x)., operator is said to be ——
a) commutative . b) linear ¢) harmonic
Which of the following is a nomenewable source of energy?
cqa) Tidal v - b) CNG - ¢) Solar
» A solar cell works on the principle of : i
a) i’hOL_O’\’OllﬂlC effect -b) Photoelectric cffect ¢) Thermoclectric effect
Whi_oh of the following is an,advantage in using hydrogen as a-future fuel?
a) (ransportation " b) high-calorific value cj storage
_ ‘;Match the column: o (Any five )
Column A e P : Column B
CPr - : LU 2.0023
Precessmnal anuu ar ﬁcqur’ncy 2l =Y
_Degcnemlc cneray lcvcl ) iii, " Tetramethylsilanc(TMS)
=D " Vi
5y - Co
, ot o %
g value of free electron in ESR " vi.  Absence of magnetic field
Reference compound in NMR o ovii. 2.2003
s viii.  1=0
ix. Presence of magnetic field
e
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