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1. Select the correct answer : 1x6=6

(@) Which of the following has the highest
lability?

(i) SFg
(@ [PFg]”

(iii) [SiFg]%~
(iv) [AlFg]3"
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(2)

(b) Which of the following is not a hetero-
cyclic compound?

1} 1)
\N N
(0]

(i) iy ¢ N
S
(c) Which one of the following is not a
terpene?
(i) Myrcene
(ii) Citral
(iii) Camphor

(iv) Quinine

(d) The chemical structure of nicotine is

(i) (i)

(iii) (iv)

Oy

N I
CH,

op
CH,4
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2. Answer any four questions from the

following : 2x4=8

(@) What is diazotization? How is benzene
diazonium chloride prepared in the
laboratory?

(b) Aromatic amines are weaker bases
than aliphatic amines. Explain.

(c) Sulphonation of naphthalene gives
a-isomer at low temperature and
B-isomer at high temperature. Explain.

(d) Thiophene is more aromatic in nature
than furan. Explain.

fe) What are the structural formulae of
hygrine and conine?

UniT—I

Answer any three questions : 3x3=9

(@) How would you distinguish among
1°, 2° and 3° amines with the help of
nitrous acid?

(b) Write short notes on any two of the
following : 1%2x2=3
(i) Hofmann’s exhaustive methylation
(i) Hofmann elimination reaction

(iii) Gabriel phthalimide synthesis
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(5 )

(c) Discuss the synthesis of the following : UniT—II
1 x2=3
) Azo heage 4. Answer any three questions : 3x3=9
() Azobenzene from aniline
(ii) m-nitroanilj : (@) Complete the following reactions
ne from nitrobenzene (any three) : 1x3=3
(d) Complete the followi =
oll - (1)
(any three) : RAR reac“m‘isx s 2) HQO/Zn
(i) 1) Zn/NH,Cl 4 i @ acidic KMnOj
2) NapCr,07/H,S0,
NO,
CuO/Cry0
NO, (iit) OOQ +H, _ll_i__rz_3>
fii) 1) NH,HS L
2) NaNO,/HCl ’ (NH4)2SO03
273 K () Hs 150 °C/ pressure'
(iii) @‘NH + OH A (b) Explain why, electrophilic substitution
3 C > of anthracene and phenanthrene mainly
takes place at 9 and 10 positions.
(iv) @ - Cu/H (c) How will you convert any two of the
Nzer —/HBr following? 114x2=3
(i) Naphthalene into a-naphthol
(ii) Phenanthrene into diphenic acid
(iii) Benzene into anthraquinone
P23/993
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( 6 )

(d) Prepare naphthalene with the help

(b)

(c)

P23/993

‘c;il ;—Iaworth’s synthesis. What happens
N naphthalene is treated with

hydrogen in pPresence of nickel] catalyst?
2+1=3

UNIT—III

P-VrrO]'e: furaﬂ and
reactive than beny
attack. Explain.

thiophene are more
€ne to electrophilic

2
Starting with
e Tolloings pyrrole, how wil] you get
. 1+1=2
(1) 2-pyrrole sulphonic aciq
(ii) Pyridine
Answer any three questions - 2x3=6
- x =

(l) Prepare
synthesis,

Pyridine by Bt

(1)) Write
quin i a ShOI‘t note on K
oline synthesis norr

(i) Complete the following reactio
ns :

1+1=2

H.C anhy,
N 3 OCI-—-—M_913_>

(I:HQOH
2
o @\ + CHoy H2804/Feso,
T oa e
NH, | CH5NO, /A

CH,0H

( Continued )

@)

6. (a)

(b)

(c)

7. (a)
P23/993

(7))

(iv) Convert the following : 1+1=2

(1) Thiophene from sodium

succinate

(2) Furan from furfural

Explain why pyridine does not undergo
Friedel-Crafts reactions. What happens
when pyridine is treated with KNOj in
presence of HySO,4 at 300 °C? 2+1=3

UnNIT—IV

Explain Zeisel method and Herzig-
Meyer method with reference to the

structure elucidation of alkaloids. 2
Or

Give one method of synthesis of

hygrine.

Write down the sequential steps when
Hofmann exhaustive methylation is
employed with nicotine and name the

product. 2
Give one medicinal use each of
morphine and quinine. Yax2=1
UnT—V
What is special isoprene rule? Explain
with example. 1
( Turn Over )




(b) How will you show that citral is an «, B
unsaturated aldehyde? 2

Or
Draw the geometrical structure of
citral.
() How will you synthesize the following
(any one)? 2
(i) Citral from methylheptenone

(1)) Geranic acid from geraniol

* k &

P23—2500/993 4 SEM TDC CHMH (CBCS) C 9



Total No. of Printed Pages—8
4 SEM TDC CHMH (CBCS) C 10

2024
~ ( May/June )

CHEMISTRY
( Core )

Paper : C-10

( Physical Chemistry )

Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

1. Choose the correct answer (any five): 1x5=5
(@) The unit of ionic mobility is
(i) ms™
(i) ms~tv!
(m) mQS—IV—l
(iv) mls~ly-!
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L2 (£34)

(b) During  electrolysis, using non- | (d) For the cell reaction,

attackable (Pt) electrode, the fall of | A Mg i AsE S

concentration around the cathode is .
. | th t cell notation i
{l} equal to the moblhty M | € COITEC _ce notauon 1s
cation, v, | () AE|A1% )||3Ae" @a)|3A8
(¥) equal to the mobility of the (i) 3Ag" (an‘SAg(s) HM@ |A13+(aq]
anion, v_
(i) A19|A1% (@q) || Ag" (@) | A2 S

() proportional to the mobility of the

cation, v, (iv) Ag*(aq]lAg(s) HAI{S} ‘Al“(aq}

(iv) proportional to the mobility of the
(e) The ferromagnetic transition occurs at

anion, v_
(i) Neel temperature
() Curie temperature
(c) If ;
) alte::; ! Increase the frequency of (i) Boyle’s temperature
n
of an lg Cun‘?nt’ the conductance (iv) critical temperature
leadi electrolytic solution increases
mg tO a li oy . ; 2 |
called miting value; which is ‘ () Which is an example of metal-insoluble
‘ salt electrode?
(/AW ata s b | () P{QH,, QH'(
(1) Debye- :
) Debye-Falkenhagen effect (i) ptlpe%(cl), Fe3* (c,)
(@) Wien effect ' )
(iti) Ag| AgCl e (d

(v) Fick’s law '
(iv) Ag|Ag’ ()

24P/1281 _
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(4) (5]
2. Answer the following questions : 2x5=10 1 o5
. | In conductometric titration, explain
(@) KNO; or KCl is preferred to make salt : () L I an g thexptitr
bridges. Explain why ! why the concentration o c
i w‘ solution should be 10 to 100 times
(b) Durin ; more than the solution to be titrated.
condugcta_n e psasurement ‘_)f If not so, how can you correct the
ce alternating current (AC) is ' conductance readings? 1+1+1=3
used. Explain. {
(c) What i . |
el S meant by electrode potential f 4. Answer any three of the following questions :
standard electrode potential? ‘ 4x3=12
|
(d) Is t.*_he transportenimber sconstant . for » (a) Deﬁn:a th.e terms ‘specific conductant‘.:e’
an ion? Justify with suitable e \ and equ_lvalent conductance’. Explain
[ why on dilution the specific conductance
(e) Dipolle moments of the three jsomers decreases but equivalent conductance
of dihalo substituted benzene P, O increases. 2+2=4
and R are OD, 15D and 213D “ A A
respectively. Identify P, 0 and R : (p) What is the principle underlining
A | conductometric titration? Discuss the
‘ titration curves obtained in the
3. Answer the f : titration of a mixture of HCl and
ollowin . /
O b e 8y sotlons (y{etther CH,COOH with sodium hydroxide. 2+2=4
)} 3 3 '
(@) Define ionic : (c) Write short notes on the following :
mobili
number of ap OiOIEtY Hand trans.pof't 2x2=4
mobilities (spe ; ow. T i (i) Debye-Falkenhagen -effect
electrolyte I:lhm:m’ oo |
related wi i
number? ith their transportl 5 (ii) Wien effect
1+1+1=
24P/1281 24p/1281 ( Turn Over)
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(7))

(6) |
(d) In electrolysis of copper sulphate | &
b;atween copper electrodes the masses (b) Describe how the pH of a solution can
E C?pper per unit volume of the anode ; be determined by using quinhydrone
quid before and after electrolysis were electrode. .3

mass of copper deposited at the cathode

|
- L |
079 g and 0-91 g respectively. The total !
|
in the copper coulometer connected |

6. Answer any three of the following questions :

in series was 0-153g. Calculate the 4x3=12
|

tra;lfport number of the Cu?2® and i (a) Derive the expression for the e.m.f. of

503" ions. cell where the following reaction takes

0+2=4 |
i place :

S. Answer the followi ' aA+bB = cC+dD
N ollowing questions {either (a) |

' 3 | - (b) What are concentration cells? The e.m.f.

\ of a cell formed by dipping two
i electrodes of a metal (Z) in two

(@) E° of Fedt /Fe2+
solutions of its salt with concentrations

system is 0-77 V.

In the ‘
Fed3* is 121;231;:16&: f oL oS A 0-1 M and 0-:01 M was observed to be
as shown in belowp.h OgEhate) complor | 0-0295 volts at 25 °C. If liquid junction
Fed+ . ‘ potential has been eliminated, what is
% +Hiipoz;‘f_—“1'*‘6:(1-12Po4)2+ ‘ the valency of the metal? 1+3=4
:)1:::1&:;11 :)f ?ﬁe t:est Ch,? BEegonINtIS | (c) Establish 2 relationship' between
of equilibrium cogstae;. B e | electrical energy and. chemical energy
of the above i (AH) of a cell reaction. Under what

equilibrium js 1x103

dpproximate valye o

calculate the | conditions,  the electrical ~ energy
f the potential of ‘ roduced will be (i) equal to, (i) less
|
i

the Fedt 2 p
of H © /e system in the presence than and (i) greater than the enthalpy
S 1+2=3 | change of the reaction? 2o+1Ve=4
et | 24P/1281 ( Turn Over )
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(8)

(d) What is electrochemical series? Discuss

two applications of the electrochemical
series.

7. Answer any two of the following questions :
4x2=8
(a) Define dipole moment and magnetic
moment.  Calculate the magnetic
moment of [Cr(CN)5}3— and [FeFﬁ]S_

ions. 2+1+1=4

(b) Write the (i) Clausius-Mosotti equation
and (i) Debye equation. Show
graphically the variation of molar
polarization with temperature for polar
and non-polar molecules. 1+1+2=4

(c) What are diamagnetic, paramagnetic,
ferromagnetic and antiferromagnetic
substances? 1+1+1+1=4

ok &
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