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(2V2 Hours) [ Total Marks : 75

N.B.: (1) All questions are compulsory.
| (2) Figures to the right indicate full marks.
Rl (3) Use of logarithiric Table / Non-programmable calculator is allowed.

thmﬂcagstmts.
' N = 6.022 x 102
k=138x102J/K
F = 96,500 C
R = 8314 /mol/K
h =6.626%10%7]s
¢c=130x%x10"m/s T = 3.142

LO;"&'L = 0.0592 at 298 K

Mass of;:,lcct':ron = 9.109 x 107! kg
lamu = 931 MeV = 1.66 x 107 kg

W

Topo

1. Attempt any three of the following. ' : v
(a) Explain the term force constant as applicablg to vibrational spectra. A solutxon 5
of CO in an inert solvent shows IR absmjptmn radiation at 2,14 X 10° m
Calculate the force constant of th&p ?) bond, if the reduced mass of CO is
1.14 x 10 kg. e

(b) Show that the frequency separation of successive lines in rotational spectrum 5§
of a diatomic molecule is g:wn by 2B, where B is rotational constant.

(c) A diatomic molecule was e}cposed to radiation of frequency 2.22 x 10°m™" . If &
.the frequency dlﬁ'crcﬂaé between the first stoke's line and first Anti-stoke's
line is 7.22 X 10 ?mjﬁr Calculate - :

(i) Raman squt‘{*zf) Frequencies of both lines.

(d) Explain thedgg of dipole moment measurement in dlffercnnatmg between 5

(1) cis a,qg“tra.ns isomers

(ii) i and non-linear molecules

by giving suitable examples.

ain the different types of stretching and bending modes of vibrationina 5
lecule citing example of H,0 molecule, ;

that the ﬁ'equencms of fundamcntal band ﬁrst overtone and second

e
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ﬁi Attempt any three of the following.

b (a) ‘State whether the following functions are eigen functions of the operator
& nd find is eigen value. (i) sin 3x (i) 5%°

(b) TIn the electrolysis of 2 N H,SO, using Nickel electrodes, the hydrogen
overvoltage was 0.36 V for a given current density. What will be the hydrogen
overvoltage for the same cathode if the current density is increased 5 times
of the present value (Given b=0.12 at 298 K).

(¢) State and explain any three postulates of quantum mechanics.

(d) Describe the limitation of classical mechanics in explaining the
(i) Photoelectric effect (i) Compton effect

(e) State Schrodinger's time independent wave equation andexpiain the terms
involved in it. Give any two characteristics of wave function,

(f) Explain the experimental determination of evervoltage. -

3. Attemptany three of the following.

(a) Explain following terms with respect to NMR._
(i) Chemical shift (ii) spin-lattice relaxation.
(b) Explain Lindemann's theory of reaction ;.f:itcs for unimolecular reactions.
(¢) Explain the construction and working of solar cell.
(d) What are shielded and deshield_dil_.protons ? Explain the low resolution
spectrum of ethyl aléohol.
_ (e) Explaigih&-g_{ass‘iﬁcation af hemical reactions based on rate of reacti
i O X it
giving examples. R
(f) Whatare secondary cells? With res ithium i
k pect to lithium ion cell, explain th
cathode and clctrq}_y_z&é used, in the cell. o

T

- 4. Attemptany three of the following.
D

- (i) decay constant

| (c)_ | q-mg (i) weight of one millicurie of 226R,
{/:‘gp n the construction and overall wo '

. i
\T\ (diagram necessary) tking of nuclear power reactor.
. “{d) Distingnish betwee :
QJ : R‘a‘hﬁ!lctlve-tzquilibrium.
iy 3 %

TURN OVER



Q.P. Code : 14564

xplai how radioactive isotopes are useful as tracers in determination of
mﬂm mechanism, giving examples.
{ﬂ Calculate Q-value and threshold energy for the following nuclear reaction.
YN + $He —— 0+ 1
Given : Isotopic masses in a.m.u.
- "N=14.0075amu O =17.0045 amu
‘He=4.0038amu  'H= 1.0081 amu

. : t any fifteen of the following. Choose the correct answer.
(l} Force constant of C — C bond is than C = C bond.

(2) more (b) less (¢) equal .
(2) Rule of mutual exclusion is applicable to ; N
(a) CO (v) Co, © B,
(3) When molecule obeys selection rule then fgr»rdtational spectra.
@)Al-d:l (b) AT==0 (c)ald =
i ‘When dipole moment is zero, molecule has same si”lbstltuents at
(‘l) meta position (b) Ortho positi’orr«_‘_Yc) para position
(5) For stoke's lines in Raman spectra Sy
(a) v, =v, (b) vp> v (©) v; < v,
(6) Purerotational spectra is shownby . .
(a) H, (B)HCY © 0,
(7) The eigen value for sin 2x is _.A;;__u 3
(a) +4 (b)x 4 () +2
(8) Following is the slowest stq, as per Tafel's theory in hydrogen gas evolution
at cathode.

(a) Transfer of H' tor;ihctrodc surface,

(b) Neutralizationof H'.

(c) Combinati gf two atoms of hydrogen to form a molecule.
(9) Ten-am&hy]sig‘;ne has equivalent protons.

®8 = (b) 12 () 10
(10) A.spel'!t rtainty principle,
51 Ap >




N e the operator 8 —- 1
SN LA m(x) then
ﬁ?,itf(x)-&-m(x)] e m}nutatlv ; (c) hamiltonian

2 & sl th tal to be coated is made 1 ‘
 (13) In electroplating, the me

{‘1331!1” de (b) cathode (c) reference. F
5 e e because it is " 1

(1;41)- Hydrogen is considered as most promising fuel of the futur

(a) renev;able fuel (b) extinct fuel (c) diminishing fuel

(15) Ina fuel cell, hydrogen and combine to produce electricity énd water. 1 H
(a) oxygen (b) fuel (c) oxident -
(16) For NMR spectra, for shielded proton . 1
() He > Htpp (b) Her = Hlpp (c) Her = "HRPP
(17) When a chemical reaction obeys collision theory, probahility factor 1
(&) P = (b)y'B'< 1 () P> 1
(18) method is used to determine rate of the reaction of ultra-fast 1
('a) continuous - flow (b) stop - flovs " (c) non - flow
(19) The penetration power of 7 -rays is alpha rays. 1
(a) lower than (b) hlgl;ertﬁan (c) equal to
(20) Geiger Nuttal rule is given by - 1
(8) A =AlogR+B (b) log} = MR ()il < AlogR+B
(21) One ruthcrford activity e@fdf’s ‘ 1
(a) 3.7 % 10%dis/s . (b) 10°dis/s (c) 10" dis/s
(22) Threshold energy 1st§.h1culated only if nuclear reaction is ; 1
(a) exoergic \ﬁ\ (b) endoergic . (c) endothermic
(23) Fission rea is sustainable in a nuclear reactor, if multiplication factor 1
(a)K%.‘)\g\ ) K < 1 (ki .
(24) _.—;,— is a fissile material, | : 1
. 5’? O (© *1h




