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1. Choose the correct answer : 1x5=5

real atomiC orbital with

numbers ™, I, the total
urfaces is

(a) For ‘the
quantum.
number of nodal s

) n

(i) n-1
(iii) n+1
(iv) n-1-1
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(2)
(38)
(b) The
Hamiltonj
nian
molecular jon, B is for  hydrogen (¢) Raman effect is
‘ 0 f-. Lz‘ . ] (i) inelastic scattering of light
8n2 mV (i) elastic scattering of light
(i) f-__h? (iii) absorption of light
a2V - e?  e2
87 °m P (iv) emission of light
(i) 4 B
) f=._h?
v2_e? g2 : :
8n2m @ T e 2. Answer the following questions 0x5=10
(iv) I,:I L h 2 A TIp ‘ . : .
\2V2 e2 .2 ) (@) What are eigenfunctions and
. 81°m -?*i + & eigenvalues? Explain with examples.
¢/ The ‘ A TIpg R
total
vibration o'flumber of 1o () Calculate the probability that a particle
of N atomg 1. 2€ar mol rmal modes of o a one-dimensional DoX of length,
) BN S 1S given by ecule consisting a is found to be between O and a/2.
‘5) : . : '
(.u) BN ~6) (c) Consider.a diatomic molecule to be rigid
@) @3 N-g rotor. Write, in brief, how the presence
(v) BN of heavier isotoP®€ affects the rotational
@ =7 spectrum.
) The rotatj '
diatomjc Ona] Spe | (d) What is degree of freedom? List the
Spaced Hnr°t° co ctl:um of a rigid aumber of translational, rotational
P es wj s;‘sl§ts of equally and vibrational degrees of freedom for
.. /2 acing is equal to H,O molecule.
(ii) 2B ‘
(i) B /o (e} Define photochemical. reaction. Write
fiv) B the reaction involved 11 photosynthesis
I KB23/130 of carbohydrates 12 plants.
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(4) (5)
3 AnSWe
Tany five of
th . .
¢ following questions 4. Answer any twoof the following questions :
@ Wit . , Sx5=2 10x2=20
ostu ) .
mech lates  of quantum (@) . (i) Explain Heisenberg uncertainty
(b) Derive Schr principle. 2
C ”dln
o e
the form, Hy =E\gy T wave equation in (i) An electronhasa speed of 300 ms™~!

() Usin ' e urate up to 0°001%. What is

Waveg the p Tnciple the uncertainty 10 its velocity?
n functigy for H+Of LCAO for the Comment o the result. 2+1=3
Ormalj, 2 ion .
d , obtain the
BM av ) .
O ang AB Oe functiong for the (iii) Solve the Schr?dmger wave
(d) Whq ) equation for a particle 1n an one-
int t'_ ¢ the fact, dimensional pox and find t}{e
“Chsitieg of s OrS' which determine expression for the energy- Why is
(e) Wl‘ite ' Pectral line? Discuss the value n =0 of the quantum
© o of - ‘the Wantum 4, h number not permitted? H+1=5
Ram echan;j
SChematl Spe anical theory
es g e ~>C0py. Show ) . t types of molecular
and anti_stokeYIefgh lines, Stokes’ (b) Wntc:r dlg:; ‘;:m each of them briefly.

()  Dedyce the S lines, 4+1=5 ;Il)e; h; region of the electromagnetic

laW,What expl'essio ‘ are they Obtained?
: are the i Il of Beer-Lambert spectrum
- o ations of the law? . :

(9) State and o e 34275 © () Explain, why (CH3)45118 considered
Yield», HOW explain the a good reference Standard in NMR
that do yoy term ‘quantum _ 3
te quan Vi aCCQunt for the fact spectrOSCOPy

action: eld e .
While Hy )+ g, ., °f Photochemical . ou mean by chemical
H ~ that 2(@) - 2HBr (o) is loW (ii) What do Y octrosc opy? Explain
20+ Clyg) -, g, the @ i o shift in NMR <P ,
X reac . e.
KB23/13¢ Ifg) is very large. with examP
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(6)

(@) Show  different  photophysical
processes using Jablonski diagram.
Explain the differences between
fluorescence and phosphorescence.

2+3=5

* % %

KB23—400/130  63/1 (SEM-5) Cc1o/cHMHCS 12




