CSM—16/17.
Chemistry | -
Paper - |

Time : 3 hours:
Full Marks : 300
The figures in the right-hand margin ihdibate marks.
Cand:dafes should attempt Q No 1from
Sectton Aand Q. No. 5 from Sectfon B
which are compulsory and any three of

the remainihg 'questions selecting

af least one from each Section.

SECTION - A

1. Answerany four of the fOIIoWing : - 15%x4=60

(@) Discuss the mechanism of act_ive_'transport
through membranes. )

~.(b) What 'aré.the characteristic properties of

“semiconducting materials ? Give a brief

account of some important applications of

semiconductors.
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(c) The octahedral complex fon [Co(CN)G]
© - known tobe diamagnettcwhereas [CoCI ]

is paramagnetlc. Expla:n this difference on

' thé basis of valéncé bond theory and from
crystal field theory point of view. On the basis
of crystal field theory, what can you say about
the crystal fi field spllttlng strength of CN™
and CI". o '

(d) Discussthe Main-Smith t:blo'tit sequence for
tripositive lanthanide ions. |

(e) Describe the role of cytechrome P-450 in
biological systems.

2 (a) The wave fuhctibn q;(r; 8, ¢) for hydrogen

, _ 142
. . o o N ) 1 B
- atomfor1s state-is Wis = [—3'"} e,
T T : ﬂ:ao L
' where a is the Bohr radlus Show that
the wave functlon is normahzed and find
“ the average dlstance of the ‘electron from

' the nucleus in s orb|tal glven that
' I‘(n+1) '

j e = prntE 20
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" (b) Deduce the: expression of the :.energy for
. ...-H-atom using the -above-mentioned wave
., - function (“'15) e 20
(¢} Give one example for each of the following
.~ .reactions.in liquid sulphur dioxide : 20
() Acid-basereaction .
{ii). Pr__,ec.ipit.fa_tiqn reaction .
(iii) Complex formation reaction -
(iv) Reaction with organic compounds
(v) Redoxreaction |
3. (a) Write the basic pi’inciples of Valence Bond
Theory (VBT). How does this theory explain

the forrnatlon of covalent bond in hydrogen
molecule? 7 20

(b) VGwe the electronic conf guratlon of COand

" HF molecules. Draw their energy level

. diagrams and predict whetherthe molecules

- _'_‘arestableornot . j | .20
_ 3((,:),:Denve by means of Born Habercycle the
L express:on for Iatt{ce energy (U ) of anionic
oxide crystal such as MO, where Mis a
divalentmetal. - 20
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' '4‘.

(a)

(b)

Describe how the crystal structure ofNaClis
established: EREENEN 20

:What are the dlfferent kinds of defects that
- oceur in crystals ‘and_how they can be

" controlted 7 Cani ‘the level of ‘defects be

' ';S‘r'e'di'cte'd ‘based on thermodynamic

- pnncaples ?Is it of any advantage to have

(©)

crystals wuth defects ? 20

DISCUSS the mechamsm of intake of oxygen
by myoglobm and hemoglobln How would
you account forthe diamagnetic character of
oxygenated myoglobin and oxygenated
hemoglobin? | 20

~ SECTION-B

5. Answerany three questlons of the following :

20x3.=60

(a) Usmg the Maxwells veloclty distribution

law, find V for whlch the probablllty
falls to 1/e times its maximum value.

Also, deduce expressions for V_and

Vo

X
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- (b} -Define:the. term. ‘partition function’ and

discuss its physwal sqgmftcance Establish

.. the relatlonsh:p between partltlon funct:on
_-.and, (I) enerygyand (u)C _

(c)  Establish .the, relatlonshlp between

. equilibrium constant of a gaseous (ideal)

. ..~ Chemical reeetéien_.end p_ertitier_t functions of
the species intrplt:_ect in the 'rea-ction.

(d) What is meant by degeneracy of an energy
level ? Determine the degree of degeneracy
of the evergy level 17h? / Bmaz_ of a particle
~inacubical box.

6. (a) How the concept.of Entropy was evoived ?
Provide the mathematlcal definition
of entrOpy and dISGUSS its physical

| sngnlflcance Deduce the condltlon of

irreversibility of a process in'terms of entropy

. change. - i iEe 20

“(b)- Calculate the entropy change (AS) in the
following pr’ ocess

. Benzene (1), ———— Benzene(q)

(1mole, 80.2°C, 1atm) . (1mole, 80 2°C,0.1atm)
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L Given:: Enthalpy of vapoutization AH =
; "-“'-'-f‘--"7 364k caI mol‘1 gas constantR 1.987 cal
| K1 moI 1, essume benzene vapour to
 behaveidealy, 20
" {c) - State and-expla‘in Nernst Heat Theerem and

" mention its limitations, 20

7., (a). Draw.and discuss the phase diagram of
-partially miscible liquids pencl-water system,

Label the CST on this diagram and mention

the corresponding degree of freedom.

-+ Thustrate the significance of CST and s utilty.

" How ‘can'you determine from the .phase

| ‘dnagram the composmons of the conjugate
_:rsolutlons (of phenol in water and water in

- phenolj coexlstmg in equ&llbrlum ata gwen '

| -'.temperature if the startlng composmon of

phenol-water mlxture is known 7 20

oy Explaln wrth su:table examp!e the difference

between concentration cell with and without
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-transference. Deduce the expression of the
- liquid junction potentlal (E )of the foIIowmg
cell:

Pt|H (g, 1 atm) | HCI (aq ) (a :t(HCI) a )

|
: | HCl (aq.) (a:t (HCI) = az)]H (9. 1atm)|

Ptand discuss the inference. - 20

(c) What is the basic equation that relates the
- current density observable at an electrode as

a function of over-potential applied at the
-electrode ? Deﬁné the terms involved in this

- equation. Whatinferences can be drawn from
“the limiting forms of this equation under low

and hi"gh oVer-pdtéh'tials'? 20

8. (a) For a consecutlve reacﬂon of first order

A S ~B ke _ >C, the rate constant

| k >> k,. Show that [C] = [A] (1 - e ™1}

and jUStIfy the statement “the reaction
with slower rate is rate determining' step”.

' ' 20
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(b) Denve Langmulr sAdsorptlon Isotherm and
dlscuss lts appllcabillty at f 20

_ :(I) Low pressure ‘
| (ii) ngh pressure o
(m) Intsrmegi.ate p;essufe_'
" (c) Write BET equation for multi layer adsorption
- and explain the terms involved. How can this

_equation be used to c_ietermins the surface

‘areaof anadsorbent? 20

o
¢.¢
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