Qulagect Cnemistey P A

VH@& Wd .
\r

gem Phsiced chemiglvy . 2016-17
» 3
@ QP Code : 77149 ,;";}(“A
All : (2% Hours) [ Total Marks :75 ‘fg :
N.B: 1) gk questions are compulsory s
. 2) Figures to the right indicat 3 ,,‘w
(3) ‘Use of logarithlnic R ate full marks. i ft)
Physical constants: e/non programmable calculator is allowed. »
N =6.022x10"23 W
k=1.38x10"3JK! r\\\/
F = 96500 coulombs : s N7
R =8.314Jmol 'K e
h=6.624x10"4)5 RO \\9’
¢=3.0x10%ms™ Q
n=3.142 N
2303 RT ' X
————— =0.05916 at 298K.
lamu=931MeV. Q@ '
Mass of electron =9.109x107> kg £
‘ o
\ .
|, Attempt any three of the following:- \‘o
(A) Explain the term dipole moment and discu$® the structure of 5
' (a) BF, and NH, molecules X bﬂ\
(b) Cis and trans isomers .\'\\\‘

on the basis of their dipole momenty :

(B) Describe the effect of presence afjisotopes on the rotational spectra leading to 5
the deformed spectra. S

(C) What is zero point energy? vﬂ\ i . 5
Calculate zero point encrgyi‘a%thc vibrational frequency of a molecule is 3 x 10°m™t.

(D) For an anharmonic oscillator show that the frequencies of fundamental band, first 5

overtone and second.gvertone are in the ratio 1:2:3.
(B) Explain the terms:-<*
(i) Stoke's lines
. X ;
(i1) Anti-stokes lines
(iii) rule{o? mutual exclusion bt Y
(F) Define fe;fg':e constant and state it's significance. Calculate force constant, if 5

5

of a diatomic molecule is 1.0x10" s~! and reduced mass

vibrat@g“ﬁél frequency

: N
is @2 x 107" kg
B

\\\
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gF rive de—Broglie
~  Attempt any three of the If"tllowu'lg particlc suality De
A Explain the conce
St 2 on lain the ter
) Compto!

(Cj State s
(D) Descnl
they can not be expl :
= .," O v ; r‘d
(E) Define decomposmon P . el
(F) Define overvoltage- Jtage o1 Ni cathode 15 0.
In the electrolysis ofH.SO,, the 4 ; ot is the new value of o ol
density 18 increased by eight times, W’ §

b= 0.12V at 298K)

3. Attempt any three of the following:= .
(AIS What are solar cells? Describ¢ the con-swuc:isgrsal en
(B) State any fve advantages of hyfjrogcn ?swhi %@ol £33 pcakS'. 3

(C) Explain 'methanol has 2 peaks 1 X ’ i spin ; . _latti

(D) What is meant by relaxation in NMR? Expiatt =

processes. b
(E) State important assumptions, mertl f caiee
(F) Discuss the I indemann's theory for ecular reacti

N
the following:~ S ! P
Ie and working o&é\M. counter, With the help of l:bcll f:;,»_-'
ANt s nalf lifo is 72x10° SER
on radioactive equilibrium. Distinguish |

4. Attempt any three of
(A) Describe princip
(B) Calculate one millicurie mas

(C) Write an informative 0O
radioactive and chcmical\% uilibrium. : ¢
(D) Define threshold energy: alculate Q value and E,, for following rea

14N + “He =70 +5 '
my, —14.00 amu, By, =4.,0034 amu
my =17.0021 amu, My =1.0072 amu

%
(E) With the hqlg%f schematic diagram, describe working of

of nucleggpower reactor. _ _
(F) How arézadioisotopes used as tracers in chemical analysié? Explain “"w

the determination of mechanism of following reactions.
@  Hydrolysis of esters (b)  photosynthesis

different comy

]\.

JD-Con. 3885-16.

Scanned by CamScanner



3 :
! (3) QP Code : 77149
) State True or False:-

- (@ H |
; %b)) Tl:;nm}u?lem molecules are microwave active.
F o di:illmmmn value of rotational energy is one. N
4 II){ trobenzene has zero dipole moment. v
otational constant is also called as Bjerrum's constant.
4 ‘ . . - OR ) »
(A) Fillin the. blank with appropriate choice. (»Q‘ 4
(p) Rotational constant is to moment of inertia. i
(i) directly proportional (ii) equal A 7
(iii) inversely proportional ™
(@) For, Rayleigh scattering, g o
1 N b e g e
: @YV > |
‘ §(r) For _a molecule to be Raman active, there must be a ch‘a.g(g%\in | on absorption
of light. : %
(1) frequency (ii) polarigéﬁlity
b (iii) dipole moment \'Q.D
. (s) For a non-linear molecule, the total number of modes of vibration are given by

(i) 3n4 (ii) @_5
P i) 36 \&
8 b 2
) Fill inthe blank with appropriate choi ® 4
. (a) The wave function () must bea valued.
(i) single C;‘\‘ (ii) double
. (i) infinite N
? ) If AB f(x) =BA f(x) ,tgbv the two operatorsAand B are said to be
operators. Q\ {
(i) linear § ' (ii) commutative
(iii) additive - ' ‘ : ' .
i.ngolvcs producing 2 thin coating of metal on given surface by
depositivn. | : \
- 1@2‘0 (it) electroplating

69) elgcjrolysis
(iii) ctrophoresis :
Simulta\c%%s deposition of two metal 100
-~ of these two ions is L
" i) different (i) same

St hien

s occurs, provided the discharge potential
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