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S.E. (Chemical) (I Sem.) EXAMINATION, 2010 &
CHEMISTRY—I
(2008 COURSE) Q
Time : Three Hours Maximum I\&G : 100

.
N.B. :— (i) Answer any three questions from Sectiaé&nd any three

questions from Section II. .

(z£) Answers to the two Sections shnuge written in separate

answer books. E
(iii) Neat diagrams must be ¢raw erever necessary.

D

(tv) Use of logarithmic Labl&;qlide rule, Mollier charts, electronic

pocket calculator and st® tables is allowed.
(v) Assume suitable d necessary.

’SBCTION I

1. (a) Whatis LCAO a@xim_auﬂn ? Draw the MO diagram for nitrogen

molecule. IS : [6]
(b) Draw &sonating structures for the following :
(i)@enﬂl
$ Phenoxide ion
(iii) P-nitroaniline. [6]
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(c)

2. ()

Discuss the structure of a carbocation, carbanion and free

radical. [6]

g $

What is aromaticity ? Using Hiickel’s rule expl air(l;a aromaticity

of the following compounds : [6]

S
(z) / \ %'\
i O

N
& @\}
N
(iiL)

\‘\

&(iu) | /
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(6)  What is the effect of resonance and inductive effect on pKa values

of acids and bases ? [6]

(e)  Discuss the following with examples : &

(i)  Electrophiles Q

(i) Free radicals 2 7S
2 4

(it£) Elimination reactions. \ [6]

Sl@nd SN2 reactions ?

3. (@) = What are the factors favourin
Describe the effect of solvgnt D effect of leaving group

on the reactions. Q [6]

()  Write the mechanismagvgVed in Friedel-Craft’s alkylation and

acylation reactic-ns,& [6]

(¢) Complete the fgllﬂwing reactions :

. Sodium
() C’&CHEC}(’;Hg Methoxide
$ CH,

@ , 20% Hy80,
CHy - CHOH - CH;  90°C
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4. ()

()

NHCOCH,

(i55) Sulphonation : @

Qo
<

(iv) CHgBr + RNHg —. [4]

AR, )
N

Explain why chlorine acts as C@J-para deactivating when

it is present on a benze ng undergoing electrophilic
4

substitution. \ (6]

Give the mechan@ Claisen’s rearrangement. [4]

Predict the Eﬁmt -

HC \
$ Catalyst

$ (”) CHB - CI‘IIZ C.H.ﬂ - "%
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(£51) ; [
_ 5 @

(iv) NH, + g-é N —

) CH,—CH, + NH,—> '\
% 2 ©

}E __HCl gas

[ULJ' Q B = [6]

5.  (a) What is Koh%r s law ? Calculate the molar conductivity at

infinite dilution (A;) for NIT,OH for the following data :

L 4
A Q@H)g} = 523.3 S cm? mol~1;
§{Ea012) = 280.0 S ecm? mol-1: :
&; (NH4CD) = 129.8 S ¢cm? mol-1. [4]
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(b)

(c)

6. (a)

(5)

Discuss in detail flame photometry. [6]

Describe the redox titration curve of Cett ion solution against

Fe2* jon solution.

Or
Define the following terms :
(;) Molar conductivity.

: S
(ji) Equivalent conductivity. "

(1ii) Specific conductance. c

(iv) Cell constant. b

4
The conductivity of a 0.12 Nﬂlutinn of an electrolyte of the
type M* A~ is 0.024 SQ, Calculate 1ts :

(i) equivalent t:ﬂ@ﬁfﬁl}f and

(iz) molar ductivity. [6]

Write short notes on :

.
(i) @sensing electrode.

,@ Enzyme based electrode. 8]

@What is a titration curve 2 Discuss the titration curve for the
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SECTION II

7. (@) Derive the integrated rate equation for second-order h@br

two reactants with same initial concentrations. Q [6]

(b)  Rate law for decomposition of NgOj5, NoOg —>Qﬁ)2 & % 0Oy

.
15 observed - b

R - % [N205] _ K[N zo%

dt

i K
4

@) NO, + NO, —E]“ﬁ bh+ NO + 0, (slow)

(iii) NO + NO, % ggog (fast)

show that rate&is consistent fo mechanism proposed. Find

S.8.A. for ea@matable intermediates involved. : (6]

.
(¢) Disc@ Stark-Einstein law of photochemical equivalence. [4]

S :
8. E@erjve the integrated rate equation for second order kinetics for

two reactants with different initial concentrations, [6]
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(b) For the reaction, 2NO + Cl; — 2NOCI, the data obtained

dare . 3
Experiment [Cl5lp; [NOlyg, [@ate
, mol L1 mol L1 Q)mol 1 sl
I 0.02 2.40 x 1074
II 002 ¢ 2.16 x 103
111 0.04 % 0.03 4.32 x 1073
Determine : >

N

(i) Order with n@ to Clg
(i) Rate I@m reaction

(ifi) . Raleymtant. 6]

S
(e) aNis activation energy ? How is the rate constant of a reaction

$ated to its activation energy ? 4]

9. $ What are the different types of chromatography ? Describe column
chromatography in detail. [6]
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(b)

()

10. (a)
(b)
(e)
11. (a)

Write a short note on Nickel-Cadmium battery. [6]

Describe the working of any one of the detectors used @

chromatography:. Q [4]

5 G

.
Discuss in detail the principle, instrumenta@d applications
L 4

of HPLC, N\ [6]

What is a fuel cell ? Explain w@g of Hy-Op fuel cell. [6]
4
Enlist the various applicatiﬂnh chromatography. [4]

Complete the fniluwin@utiuns :

(z) Sn/HCI

N _xon
320°C
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7

(iii) _ IiT A CHCl3;/KOH : @
(iv) l

.
) . cndcéwo :
b 0-—:-

(vi) [6]
CH CO
(b) Give one gethod each for the synthesis of :
fi)$mle
: Ominoline
(izi) Pyridine. [6]
@ Write a short note on diazotization and coupling in azo
dyes. [6]
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Or

12. (a) What are phthalein dyes ? Describe the method of prepar@

and uses of phenolphthalein dyes. Q [6]

(b) Predict the product : ()

O ; O
+ CHgl —— %\
b

l ‘ CrO,
(i) CH;COOH

7§ HNO4/H,S0,
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(e) ¢
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HI
{U} 300°C . . @

7 G

L 2
(vi) IiI +9Bry b 6]
L 4
; o

Give classification of dyes on the %ﬂf application and chemical
4

structure. \ 6]
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