Total No. of Printed Pages—8
4 SEM FYUGP CHMC4B

( Core )

Paper : CHMC4B

( Physical Chemistry )
Full Marks : 45

Time : 2 hours

The figures in the margin indicate fuli marks
Jor the questions

1. wa Teqel e Sfener - 1x6=6

Choose the correct answer :

(@) nth @@ RIGEE AR WL S0 2 of5e

R I@ gEEAE TR 3 X
ReioeE e |

The time required to decompose half of
the substance for the nth-order reaction
is inversely proportional to

ﬁ) at +1
(i) a1
(iii) q" =2
(iv) a"
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(2) 2R

(b) RfeFm @R 2@ $F (== 50 L? mol 2 s_i,-.;fg‘,‘&--"
e’ R @ tam
The rate constant of a reaction is
50 L2 mol 2 s_l, then the order of the
reaction is
(i) AT
first
(i) 2w
second
(iii) PO
third
(iv) 0

ZEro

(c) ol a3 TS gu T Ry wd-8aw

With increase in temperature, the

half-life of a first-order reaction is

() & =
increased
(i) 3P =™
decreased
(iii) SIS
unchanged
(iv) oSS g9 Wy =3
half of initial concentration
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(3)

NH; SRR (@[ dfféwrs afe[eeay
fRoreet I I |

In the Haber’s process of NH; synthesis,
molybdenum acts as

(i) Wiﬂ%'@ /catalyst
(i) 4=/poison

(iii) 3¢S /promoter
(iv) &<<F /oxidant

aAfem qo AféFgre e IR A |,
cofem

. When a catalyst is used in a system,

P25/1535

then
(i) TP FIFI 9 ZPT

the value of equilibrium constant
is decreased

TR R 2@ IR W e Ry
iR R zm =

the rate of forward reaction is
increased and that of backward
reaction is decreased

(@ii) AMRER 999 T[S e

the equilibrium concentrations are
unchanged

(iv) TMRER g Ifa =

the equilibrium concentrations are
increased

(i)
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() K wgere RIS wEE OE YRR
f& 2
What are the advantages of transition
state theory over collision theory?

(N CRIR ARCMTS A, W@ 7@ 73d T4 B
() =R 2z

The fraction of surface (§) occupied by
Aj molecule in Langmuir adsorption is

() bP/(L+bP) (d) ST WF PR SECTTE Fere 1<y
(i) P/ .
Write the differences between physical
(i) (bP)*/2 /(1 + pp)l/2 and chemical adsorption.
(iv) 2bP/ (1 +2bP) (e) IR WF YT SR e 7 o 2
What do you mean by positive and
tive adsorption?
2. g PP Taq f (ﬁ E‘TEI) : k=12 'nega ve adsorption

() T T @ 7 TAPE RN FHM1 1+1=2

Answer the following questions (
What is autocatalysis? Explain with

any six) :

(@) SFes 37 S 92N 31 f[{femn qbw &9 example.
T e w37 =39 (g) <TEI-SEes RfEw 9oe pHA @es
HfOW will you determine the order #oE eI ?
Z a Areachon using differential rate How does pH affect the enzyme-
quation? catalyzed reaction?
b
(b) ;E;{m Etl’ CRICT AAY-Tq ﬁm 99:9% UNIT—I
R6CS 7 oy Rfpacor |
RIS S -GIAFET : -
M 10 @ | 3. wo[ eRpEd s fr (R e wifdt) : 3x4=12
Sh ; Answer the following questions (any four :
re o“{ that in case of a first-order
ofaCtlon, the time required for 99-9% (@ <51 RiFws st 2 ¥ Row-ww [ oo
tent]:;'e reaction to take place is about 25% W9 =W 600 (WIYS; (ST Ok
i 'Mes than that required for half of RS 75% S R4 oM SwEs aicmem
§iaston, T'3? 3
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(6)

A second-order reaction involving one
reactant undergoes 25% completion in
600 seconds. How long will it take for
the reaction to go to 75% completion?

Derive Eyring equation.

MORE REER ww mw oerRi
S 9, 1 73 e wfiw gee R
I PR, o 2+1=3
Derive an expression for chain carrier

of a branched chain reaction, and state

stationary and non-stati :
onary chain
reaction. el

g S

WW@WMW,Wl
WA AT I TR e o
@S (In k SCHCF 1/7) SMermam 4

(xR -2:0x10*. (o3 RfFR s
Refy a1 I

How does temperature affect the reaction
rate? 11.1 the plot of In k versus 1 /T in
Arrhenius €quation, the slope of the
straight line was found to be -2.0x10*

Calculate the activati
2 ation ene
reaction. rgy of the

fe) RIS, SIS ST Al ARen
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e ?
1+1+1=3

What do you mean b )
Y Opposite,
and consecutive reaction? parallel
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4. wmt@ﬁm(ﬁ@m%ﬁﬁr):

(7))

UNIT—II

Answer the following questions (any three) :

(a)

(b)

(73Sq @@ Freundlich S0 THOIF (R
Langmuir SR SR e #fREf |
Show that Freundlich adsorption
isotherm is a sepcial case of Langmuir
adsorption isotherm.

A am B R @ WIRS e
TR IR A @Al Ny RA S
T 129 cmig™! (STP®! IR N, WX

16-2x1072° m? Ffe 7@ I@, O &S
oy e R opefe Mda 3

The volume of nitrogen gas (measured
at STP) required to cover a sample of
silica gel with a unimolecular layer is
129 cmsg'l of the gel. Calculate the
surface area per gram of the gel if
each nitrogen molecule occupies an

area of 16-2 x 10720 m?.

o e fRfen RE SRCET FHerRd

(c)
REg Seema ¥4 |
Discuss the different types of adsorption
isotherms with the help of diagrams.
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(d) TP Reaae S Tre AR R e
@Feyd TRE [I@ e 3= 1
Discuss some important applications of

adsorption in chemical analysis and
in industry.

UNIT—III

5. wm{a%@aﬁm(ﬁm@); 3x2=6

Answer the following questions (any two) :

(@) TRE TRER TEe Reymey G
- &R e 34

Discuss the mechanism of

heterogeneous catalysis with the help
of a suitable example.

(b) iRy W:l? Michaelis-Menten
SRR Sopoire 73y |

Derive Michaelis-Menten equation for
enzymatic reaction.

() Rowsia sm-eaesy Ry [ ey F99
AT Sopofrey <oy |
Derive an expression for the rate of
a specifically acid-catalyzed reaction.

* & K

P25—3000/1538 4 SEM FYUGP CHMC4B



