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ENGG. CHEMISTRY

Futl Marks : 100

Pass Marl<s : 30

Time : Three hours

The ftgures in the margin indicate full marks

for the questions,

Answer any Jive questions.

l. (a) Fill in the blanks (any eightl : lx8=8

(, The monomer of perpex is 

-.
(ii) The minimum energy required to bring

a chernical reaction is

In an elimination reaction the more
substituted alkene is identified by

- 

rule.

Walden inversion is observed in
nucleophilic substitution.

Cotrtd.

(ii,

(iv)



(v)

(vt)

In Chichibabin reaction
mechinism is observed.

The unit of rate constant of lth
order reaction is 

-
(vii) ln absence of catalyst, a mixture of

Hro(g), Hr(g) and or(g) at room

temperature is a

component system.

(viii) For the reaction

NH 4cl(s) + NH Jd + HCI(g), Pr o ^=Pr'
the degree of freedom is ---

(ix) The half life period of 2nd-order
reaction of type 2l-+ product is

(x) For same reaction type, the value of
t-trls.c I krr"=

where kryc and krr"r. are rate
constants at 35oC at'Ld 25"C.
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(b) Arrange the following in increasing order :

I x3:3
(, primary alkyl halide, secorrdary alkyl

. halide, tertiary alkyl halide (on the basis
of E-2 elimihation).

l"-carbocation, 1'-carbocation,

2" -carbocation (on basis of stability)

k*"r'kufr' kzfc' ktfc

(on the basis of rate constant with
respect to temperature)

k) Complete the following reaction with
suitable mechanism for elemination reaction.

cH3-cf-c 
'-cH'

Br

the major product formation with
of Saytzeff-ruIe. 5

(i,

(ii,

CH,OO----
cH30H

Explain
the help
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(d) Distinguish between unimolecular
nucleophilic substitution reaction and

bimolecular nucleophilic substitution
reaction.

Give the energy-profile diagram for each of
the reaction. 2+2:4

2. (a) A protein sample consists of an equimolar

mixture of haemoglobin(M =s.sksmot 
t),

ribonuclease (u =B'l t g ^ot-') and

myoglobin (u = n.zW 
^o/-r). 

Calculate

the number-average and mass-average
masses. Which is greater ? 5

(b) For a Ist-order reaction

A-------+P

prove that I'tl=l,llo"*p-r'

where k is the rate constant of the reaction'

Draw the plot ot lelllllo.versus time (/.

k) For the second-order reaction A+38-+P'

3+3=6
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where P stands for the product,
differential rate equation is

)-?=k-h-x)6-rx).
dt

Find out the value of krif

l l [: ll
G&;:8=6;:6tb4,---")

Give the mechanism foi Chichibabin reaction

by aromatic nucleophilic substitution. 2

Define ionic strength of a solution. Find out
the ionic strength of the following
electrolyt€s 2+3=5

KNq, \IFe(cN)rl warson.

Calculate the mean activity 4 t, mean

molel$ b!, /t of CdCt, in 0'01 molal

solution. y*and T- may be assumed to be

0'5 and 0'8 respectively. )

the
1

(d)

(a)

(b)
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@ What is the e.m.f of the cell which have

AG--ll\kllmol and v-l ? 2

(d) Give the derivation for Nernst equation. 4

(e) Give the expression for Debye-Hiickel
Limiting Law. Calculate the mean ionic

activity coefficient of 0.01 mol L-t NaCt

aqueous solution at 298k(A _0.509).

4. (a) Complete the following reactions with
appropriate structures : 2x3=6

(, l, 3-butadiene + Styrene -+ SBR

(i, Glutamic acid + hexamethylene
diammine -+ polymer (condensation)

(iii) phenol + formaldehyde -+ Bakelite.

(b) What do you mean by Intrinsic. viscosity ?
What is the value of Mark-Houwink
exponent t 2+l:3
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(c) How rate constant of a reaction depends
on temperature ? Exptain.
Prove that 3+4=7

Give /wo examples of 2nd-order reaction
of type 2A-+P .

What is pseudounimolecular reaction ?

2+2=4

The intrinsic viocosity of a polymer at

20'C is l80cm3 f g . rr h] ir related to the

viscosity average molar mass fu,*, by the
expression :

wherc, K = !2.

(d)

s. (a)
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[a]= l. eo * t o-2 @ui"". ) 
o il

Calculate [u"".
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Draw the.phase-diagram for one-
component water system. 4+2:6

Prove that the vapour-pressure of meta-
stable state is greater than the stable state.

Define chemical-shift in nuclear magnetic
resonance spectroscopy.' 3

(d) 'Ihe standard e.m.f of the cell 2x3:6

r $)l u r(g)l n e, ('s)l,e g n r (s)l e gc r (s )

was measured over a range oftemperatures
and the data were fitted to the followins
polynomial :

E'(v)=6.s713 1 - 4.99 xtl-a Q - 298)4.4s

' to-6 (r - zlt)2
Evaluate the standard reaction Gibbs
energy, enthalpy and entropy at 298k.

6. h) Write short notes on : 2'5: l0

Octane number

Carbonization of coal

(b)

k)

(t)

(i,
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I

(iii) Watet gas

f v,) Natural gas

(v) Urea-formaldehyde-resin.

Explain the protective measures against
corrosion. 4

At a certain temperature ethylacetate on
saponification gave the .following results :

tYPe 2A---+P. 6

7. (a) What is the difference between Gafuanic
cell and Daniel cell ? 2
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(b)

(c)

t(mia) 0 ) 25 55 t20
lll/ of OUf
cH3coov
used to titrate
l0ml of
unreaqted alkali

l6 10.2 4.3 z'J I'l

Show that it is a second-order reaction of



(c)

(d)

(b) Define phase' component and degrees of

freedom'

Prove that PH +PoH =14

Write the full form of

2

J

(, NMR

(il ESR

(iirl UV-Viz-spectroscopy

G) Give the polymerisation reaction of naural

rubber'

for Ist-order reaction

where /172 -+ half-life

k)i ftte constant'

A Prove that :

tr,r=0'6931k ;

Period and

10

b
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/*CHt excessCf/,1
lt...--Jr.--J - 

^tl"tIfi- 
Product'

give the structure and IUPAC nomenclature
of the product.

Give the mechanism of the following
elimination reaction 5
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