3 (Sem-5) CHM M 2

2018

CHEMISTRY
( Major )

Paper 52

( Physical Chemistry )

Full Marks * 60
Time : 3 hours

Th
¢ figures in the margin indicate full marks

for the questions

1
' Ang :
Wer the following question® in

(@)
In a system, liquid water
ilibrivi a

Vapour are in eq!
of 1 atm. What is th¢ n
of freedom for the SyStem?
T - Ve
. e limiting partial moler S al
850, in water is 71 md d’ to
?O.g anhydrous MgSO4 T teis the
litre of distilled Wate" R tion?
€xpected final volume of the solution

\tNhat is the exact differerlce betw’.vated
fansition state an act
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| p18 “omplex?
? ver )
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(d) What is e &

ph ain difference between 2

i Al
tosensitizer and a catalyst?

(e) At 600 1
m’

rutheniUm (H) tris-(2,2 ’-bipyridyl)

complex shows
an emission life-
s. On addition of 2
3+ 4x10~% mol d®
] solution, the emissio?

the complex decreases

at is the role of F€

.uorescenCe .
time of 6x10~7
Small 4p,
[FC(OH
t0
3+

pthySiSorptiOI'l decreas€ witl
emperature?

€e )
stant;fect of ionic strength o7 the
of the reaction

H
3)2Cl,] + OH- _, product®
2

lxture
& f
can;HCI/ H,0 (80% by rnelﬁ‘s;y
» ot be Separated
Y the statemen™
t-o _
1(r)§er reaction, the actiVaﬂoz
oy 4 kI mol~1, what ¥ "4
Ctlvation Of the reactjo

b
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V4

=

|

Y

b

(3)

Both fluorescent and phosphorescent
radiations are of shorter frequencies

than the exiting light. Explain.

(x/m)andlogPisa

(c)

@ A graph between log
straight line at an angle of 4%° with
inteI‘Cept on Y-axis equal to 0-3010.
Calculate the amount of gas adsorbed

ber gram of the adsorbent when the
pI‘eSsure is 0-2 atm.

S
e the Stark-Einstein law of
What do you

bh

eotochemical equivalence- 3
8 M by one einstein Of energy® When.th
Ample of 4-heptanone was irradiated W

3 ' f50 W
Nm light with a power output © i

B :
S, it was found that 2:8*1
vas f m yield for
o pormed. What is the quantu
Ormation of ethene?
Or
Dra
QXO
Sh

energy profile diagrams
ermic and an endoth

0 .
W that for a gaseous bIm°

A(g)"‘B(g)-—)(AB)H P

roduct

subSCI’ipt m

Qs :

St dAHH +2RT, where the 414375
S for molar.
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4. An i
Swer either (a) and (b) or (c) and (d) :

(a)
glhat.c?o you mean by partial mo¥
antities? Explain with an exampl®

Th

ac:om freg. énergy  change (20

_85.77p1jn ying a given process
J at 25°C  and -83-68 kJ at

35 °C
- Calculate the change in enthal?!

(AH
) for the process at 30 °9C.

(b) Dr
aw
A bingd explain the phase diagrd” 3
ion of ; 3 ve
i s d. G%
example - eutectic soli 44

()
Bt do you ;

L R Mmean by upper cr itical aﬂ?
. & ltlca_l SOluti ratures.
one o on temp€ M

With ap al:nple of each such i 5
an eXanS fOpriate phase diagram O,
Plé of a system along Wit v
po”

phaSe s
dig.
and |, ergrcal_’n. which shows both ¥
itica] temperatures- l/*ﬂ"
11/2+1 2

(d) B

Gibb ) . <
¢ % Phase ryle. How *° tf};r

Co
S inyg Mponent ¢ calculat® w?
rea‘clglg fons and having ® on?
Dstigy, 0ns equilibrium 1y
entg .. W
aQ]_ - Hence explai”
is a 4—Comp0

Sy Stem W H20

ere
s KCl—NaBr—H29
tem. a2+

.
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5 Answer either (a) and (b) or (0 and (d) :

() What are the assumptions ©© which
isotherm i pased? The
ained for the
n 30228 of
pressure.

Langmuir

following data were obt
adsorption of CO gas ©
charcoal at 0 °C
Verify that the da
monolayer adsorption 150
determine the constant
corresponding

and 1atm

volume

P (torr)

V (Cms)

Derive BET equatio? - e e
adsorption of an adsorbate 0
adsorbent. 1

Derive Langmuir adSOrptior1 ISOthitilgl
Slnvs e fo0 adsorption of a 838 it
dissociation (X2 4 "
adsorption isother™

= Ya
1 +(KP)

pecomes

0
dsorptjoﬂ
Write the expressio? io} o zho
Tsotherm' Dlagrarnmatlcally
Ncreasing value ©
hanges the shap®
el‘iVe Langmulr a s0
“Quation from the

(@)

of
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6. Answer o
€r either (a) and (b) or (c) and (@ :

(a)

(b)
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For the

A+R " P:izmentafy gaseous reactio”

for the rate ucts, obtain an expresswn

the basig OfCOnstant of the reaction of |
transition state theoly"

Write

the

reaction a;n echanism of unirnolecular

Using  this Proposed by Lindem?” n'
mechanijsm, deduc®

CXpre .

Ssion

Teactig for the rat i u

4 e of unimol€® 2

regmn: at
isqmrement’) do you mean bY
Inn0 ally Although the steric f &
r ABNitude ound to be several 0r4%
On ler than 1, ff
?Xperiment K+Br, L KB é the
A value of K r’f ctor ”
steric 12 P

ObSe 0 b
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628 K, alug5
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1011 m01~1p Onential facto 4
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Steric factor 0F ;4
1+}
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With the help of a Jabl
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(d)
ghfat do you mean by Kkinetic salt effect?
erive  Bronsted-Bjerrum equation.
the effect of

s -
ipredlct with reasons
nC - . -

rease in ionic strength  of the

following reactions :
() H,0,+H' +Br” =7F

(i) C,,H,,0; +OH =P

owing *

nski diagram,
cal processes
ted molecule
major
d

::plain all the photoph}’Si
mat an electronically exci

lay  undergo- give ™
differences between fluorescence P

Phosphorescence.

T 2

gihe kinetics of decom™
ven by the following ™
) HI+phy L >H+]

(i) H4+yH—r2—Hy*!

(lll) I+I k3 12
yield

Sho of quan
w that the valu® f tion
s the reactio

fOr
the reaction is

?OrOCeeds od iodine acce”
llowing thermal reaction occurs
H+ 12 "k4/)HI +I

[ +1+1%+1%=5

5x2=10

3+2=5
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this
Because of the occurrence ;ield of
thermal reaction, the quantum rigin
the reaction decreases from .1ts
value. Explain this observation-

21/2+2'/”:
. I
ching
(C) What do You mean by que?n_v()lme;
ﬂuorescence? Derive  Ste

Jot*
Quation. Whqt is Stern—Volmzrncixing /
Ve an €xample of a qu 143
phenomena observed in plants.
Write the me
Photochem;,.
rate of o

. _Cly
() chanism of the téat the
al reaction. Prove tly

-0l
mation of HCI

i +3i€
proportional to the intensity g
a Sorbeq radiation
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y
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