VI/cHEM (xi)

2014
( 6th Semester )

CHEMISTRY
ELEVENTH PAPER
Course No. : Chem-363

( Physical Chemistry—III )

Full Marks : 55
Time : 2 hours

( PART : B—DESCRIPTIVE )
( Marks : 35 )

The figures in the margin indicate full marks
for the questions

(a) State and explain Stark-Einstein law of

1.
photochemical equivalence. 1+2=3

(b) When a substance A was exposed to

light 0-002 mole of it reacted in
20 minutes and 4 seconds. At the same

time A absorbed 20x10°® photons of
light per second. Calculate the quantum

yield of the reaction. 2

(c Write a short note on chemi-
luminescence. 2
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OR

Explam the terims

‘Photosen sitization’
and ‘quenching’.

Give two €Xamples of
photosensitized reaction.

Discuss  the photochemica]

mnvolving the
acctaldehyde.

reaction
decomposition of

Derve Schrédinger wave equation,

An clectron in a one-dimensional boy of

width 10 A undergoes a transition frop,
the ground state to the first excited

state. Calculate the wavelength of the
pPhoton absorbed.

OR

What are the postulates of quantum
mechanics?

What is photoelectric effect? Explain
Einstein’s photoelectric equation.

Show that the expression relating
internal energy of a system to the
molecular partition function is given by

alnq]
= NkT?| 2%
v [ aT Jy
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(3)

A Calulate using statistical mechann's

e vahres of 87, H® and G° o H. R Al

AN K
OR

ression for the WO AL

» da Derive an exp
jon of an wical

~otational partton funct
giatomiC gas.

' Evaluate the translational partitnn

funchion for OXygen atom at JOURN
~ontained in a volume of 22414 dm ’

Write the expression for the qnanhmi
rotanional energy levels of a hneal
moilecule.

~

ia

& The pure rotational spectrum of ganevua
HCOl consists of a scnces of equally

spaced lines separated by 20080 e
Caiculete the internuclear dintance ™
the molecuie. The atomic MARRER ALY

'H=1673 x10 7?7 kg and
3501 = 5806 x10 77 kg

&’ Descﬁbc bnrﬂy Fi anch Comdon
principle.

L
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(b)

(c)

(d)

(b)

10. (a)

(4)

OR

What are Rayleigh, Stokes and anu-
Stokes lines?

A sample was excited by the 4358 A line
of mercury. A Raman line was observed

at 4447 A, calculate the Raman shift
: 2

in cm .
Explﬁin anharmonicity with the help of

Morse potential curve. 2

Write short notes on the following : 1+1=2
(i) Fundamental frequency

(i) Overtones

Explain the term ‘electrode potential’.
Derive Nernst equation for describing
the effect of concentration of electrolyte
on electrode potential. 1+3=4

Describe the determination of pH of a
solution using glass electrode. 3

OR

What are concentration cells? Derive an
expression for the EMF of concentration
cell with transference. 1+3=4
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' Caliulate the Tree energy c hange

(A1), vnthalpy hange (AH) and entropy
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(2)

2. When I‘P:I\Pmdr = 0, the eigenfunctions arc

(a) orthogonal ( )

(b) diagonal ( )

(c) normalized ( )

(d) arbitrary ( )

3. The relation between the entropy (S) of a svstem and
the thermodynamic probability (W) is given by

(@) S=kinw ( )

(b) W =kInS ( )

(c) k=SInw ( )

(d) S=Wink ( )
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frequency?

fa) Microwave ( )
(b) Radio wave ( I
(c) Infrared « )

(d) X-ray ( )

8. The electrode potential of hvilivpen el bads (n
neutral solution and 2YA K s

(a) zero ( )

(b) ~0-41V ()
c) -0-49 V ( )
(d) +041V ( )
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8 1 Re the effect of solvents ma foy Sves ki aibomi e
f‘ﬂflm.
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