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CHEMISTRY - I
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jowed 3+ 3 Hours Full Marks 1

rime Al

1f the questions attempted are in excess of the prescribed number,
only the quest ion attempted first up to the prescribed number
shall be valued and the remaining ones ignored.

Answer may be written either in nglilh or in Bengali but
all answers must be in one an e same language.

SECTION-I

This section comprises 15 questions in three Groups. Answer
any ten guestions taking at least three questions from each

group.
GROUP = A

i Using VSEPR throry predict for structures of N
+ 1

(a) nNscl, (b) XeF (¢) BrFg; (d) 04
2 Compare the size of 52‘. cl” and k¥ using Slater‘'s rule. 4
3. Give four characteristics of a good redox indicator. N
g
4. State Helsenberg's uncertainty principle. Using uncertainty

principle, explain why it is never possible for an electron to
be present within the nucleus.

5. Derive an expression for the pH of a weak monobasic acid. Hence
calculate the pH of a 0.05(M) acetic acid, given that pa. = 4,74,
4x5
Group - B
(S Write down the expression for the probability of finding a

molecule with x-component of velocity in the range between
u and u+du. Using Maxwell distribution find aqeexpresaion far
the average speed of gas molecules. Given J'xa-x of

]

2 Derive an expression for the number of molecules having kinetic
energies between £ and €+ d¢ , where the molecules obey Maxwell's
speed distribution.

8. Show that Z = 1 + 1/RT(b-a/RT)P + a/(RT)3(2b-a/RT)P? for a gas
obeying van der Waals equation of state, where Z is the compre-
ssibility factar.

9. Distinguish between the number of atoms in a unit cell of a bee
and fcc lattice. . o

s 246% planes of an orthorhombic unit cell gm il

b = 0,94 nom, and ¢ = 0.75 nm. s i34

.h_" )
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12.

13.

14.

15.

16.
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CHme 2 . '
Conc. HNO
eﬁa &> £+2

Explain their format ion.

o
The rate of solvolysis of Ph CH, CHj org, at 75
is 3040 times than the rate for CH3 CHp0Tg . Expl

How can you distinguish between ethyl butyrate and vi
acetate from their IR spectra?

SECTION - II

This section comprises 6 questions in three groups. An:
any four questions taking at least one question from eac
group.

GROUP - A
(a) Compare the trend in the
£i) second lonization energy of S and Cl.
(i1) atomic size of Nkt and Ta. ,
(1i1) electron affinity of F and Cl. G
{(iv) electronegativity of Si and Ge. :

(b) Explain the principle involved in the estimation of
copper from a solution ofCu®** by iodometry.

(¢) Give a comparitive account of the halides of Srow
14 elements with reference to

(1) type of holides
(ii) hydrolytic behaviour
(iii)structure

(d) Construct the MO energy level diogram of CO and h'w:‘

explain how it can behave as a llgapd towards eransit
metal 10“8.

i
(e) Using the concept of hybwdization, explain the pondind
(1)  XeO,F,

(11)  NPF,

(144) NO,7

socl,

(iv)
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(a) What are interhal en compounds ? Why they are more

% & than the corresponding halogens 2 h].zo ex‘;;lain why they
contain even number of halogen atoms. 24343

(p)Calculate the potent*j.a‘l at different stages of titration of
100 ml 10.1(N) Fe? sol. by 0.1(N) Cr,0,4~ when £

(1) 50ml 0.1(N) C¥2092 ig added

(ii) 100 ml 0.1 (N) G072~ i< .Gded

(I‘he conC. of sto4 maintained in 1(!-!))

What indicatoxr ' may ke used for this titration ?
Explain.

Flea,077[0= 1.33V
E R [R?*= 0.77V 444

(c) Discuss the structure and bonding in polythiazyl. Also
explain how can it be synthesized from SgNg4. 6e2 8

(d) Derive an expression of pH of a solution of ammonium
tate and hence explain why such solution is always n

( pka Of AcoH = 4.74 z
pky of NH; = 4.75) 642

+ v
(&) ca 2+ __0.15V o+ 0.52%

Cw

Construct a Frost Diagram of Cu from the above Latiner
Diagram and hence explain whether cut is prove towards
disproportionation. Also explain whether the dispropor-
tionation will be favoured in presence of KI.

442+2
e =t
18. (a) As a first approximation, the compressibility factor of

the van der Waals gas is given by

PV/RT = 1 + (b-a/RT)P. . Show that ($5/3P), = -[n/x»aa/{m;ﬁ]
o

(b) Show that(‘;g%v = A5

LT
and 8s = _CP_ yhere the terms have their usual
v/e VT .
significances.

| o interfacial tension between water and enzene

f o :: .?scs) :int:fl. I€ the surface tension 3 =28.85 mN m~! for
Lantens and T2.75 W m-1 for water, calculate (i) the work

of adhesion between water and benzene (ii) the work for

cohesion for benzene and for water, and (iii) the spreading

coefficient for benzene on water. 8

an't Hoff reaction isotherm.
(d) Deduce the expression for the Van't ex

The ic
ection from a crystal plane in a cub
g cr,,ﬁ:i“;iﬂiréﬁﬁ'uﬁ Find the Mill r indices of the

Sline. [Given, a =5.63 A, A=1.54 A, Sin 13* 41" = 0.056] ¢
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19. (a) (4) State and explain Nernst

1(41)) spherical W&J,i

(b)
(e)

(4)

(e)

20. (a)

(b)

(e)

(4)

(o)
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e,

increase in _
m:mecf-ca-tv'-

Find (.tl}).r for n-mole of
.

of an ideal gas. R
th o
Show that (.%-) - Vb - for

expansion of 1 mol of a diatomic gas t
equation of state P(V-b) = RT

At _,30' C water with an absolute viscosity of 001009 ;
cm ~ requires 102.2 seconds to flow through the capi
an Ostwald viscometer, whereas, toluene requires

If the densities of water and toluene be 0.998 g.cm™
0.866 g.cm™, respectively, calculate the viscosity of

Predict the product of the followling reaction. Explain. " "'_

g O
SRS ;

Identify the
“p““r products of the following reaction sequence,

CE’M' 224, ? L’:‘:; > 7

Arrange the following chloro cmso.mdo in the increasing
1

order o rates of nucleophil aceme
Explain. a e sol At with NaOMe.

b o 9 4 .'

Outline the synthesls of the £ollowling compounas

6 §

L]
©Q e A
Identify the products - of the
Give ascnanism in -achbcnj. ” following reactions,
(1) e
& N-me (122 A
W up® " =
. T
ol & Ty ek
' + M‘. B
o~ B
(111) ) Ngon. Wt o i
= e ]
9 1}
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There is deu :
it reacts with
stopped before
is found for

Identify the products A -
Explain their formation and
if rEquired-

(1) @ + EL0,Cotn, tonled o A

— T

(1) O Ll B MNOz ¢ 5

.‘I: - Buok HQD e =
Me 8.
(i11) — e CONN e B
w-@—o %‘- CONa —25 D
Me
Ph
(iv) M“ o s { e P-m:luc\:)
oy £l
L

5x4

. io ak in mass spectrum cf organic
zho;;ozld: :;e;:;t:ﬁ:; fregazfztly occur at non-integral
values of m/z ?
nguish isopropyl-benzane and n-propyl begzou
spectral features ?

al initiator organic compound.

Give an example of free radic¥11c romination of tolusne

Explain the mech ~imide (NBS

How can you disti
from their mass

with N-bromosucci
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