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INSTRUCTJIONS:
a. Use SEPARATE answer scripts for each section.
b. Question-1 in Section-A and Question-5 in Section-B are compulsery
C. Answer any other TWO questions out of THREF. from each section.
d. Figures in the margin indicate full marks.
e. Assume reasonable dati il necessary.
[ Symbols and ahbreviations used have their usual meanings
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SECTION-A

(Compujsory}
Nefine a-particles. Discuss how
an atom from ¢-particle scattering experiment.

.an we gel the idea of nucleus in

Derive the equation used to caleulate the radivs of an orbit in an
atom. Calculate the first Bohr radius using the derived equation.

( Given h = 6.625 x 10727 erg sec, m = 9.109 X 10720 p,
e=48x107"" esu)

State Heisenberg uncestainty principle. Ixplain, ‘Pauli’s exclusion
principle is of immense value in te!ling the maximum namber of
clectrons accommodate in any shell”.

Explain the TLCAO (Liner combination ol atomic orbital) method
ased in molecular orbital theory (MOT). Define bond order and
discuss the significances of bond order according: to MOT v/ith an
example.

Define tybridization. Identify the hybridization of the centrol wtorm
of (he following molecules and discuss about the shapes of the
molecules using appropriaie theories involved.

i) CH,=CH, i) IhO

- . 4 1 . . . P
Explain that Oy is paramagnetic in nature where as Oy Is
diamagnetic based on MO

Define buffer solution. Discess the types of buffer solution.

Discuss how an acidic huffer resist the change of pH of a solution
upoii addition of a small amonnt of HCLand NaOIT.

Define pH. Describe how can we measure the pH of » sohrtion

using a plHl meter.

Sletch apt! titration carve of wealt base and strong acid. Indicate

(e end point i the curve,

u
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Question 7
a.

1.
State the modern periodic law. Classify clements in th
table based on their clectyonic configuration.

¢ periodic

Discuss the mecianism of {rec radical substitution eacticn wilh
stitabic cxample. ' : : B

39

Explain ["Though carbopyl groap (=C= (l/ is electron fch it g ives
1as \

nucleophilic addition reaction.”

Complete the foliowing reaction with proper explanatios.

CHy-CH=CH, + HBr= A (80%) +B (20%)

Discuss the factor cffects on the Sy reaction mechanism.

i SEC TlON B J
(Compulsery)
Define colligative properlies and why arc they called so? From
" Po— n
Raouit’s law shov: that 'T(_ pieert ; where the symbols have thei

usual mcaning.
Explain freeziag point depression with ai approps iate diagram.

0.440 g of a substance dissolved mn 22.2

2 g of benzene lowered the
. . . ¢ ~
freezing point of benzene by 0.567 "C. Caleulate the melar mass of

the substence. ( K¢ =5.12 °C mol"').

Deline solubility curves. Fxplain why are some of the sofubility
curves discontinnes.

Define order, molecularity and half-Jife of a reaction. Justity that
baif-lifc of a fust order t‘cuction is independent of initial
coneentration.

Deduce integrated {oru: of rate equation for a second order reaction,
when the reactant conceniratio is saine.

A second order reaction is 25% completed in 1200 s. Caiculate the
time required for the reaction for 75% completion.

State and cxplain the collision theory of reaciion rate. Mention
somic imporiant linntations of the theory,

Write down the salient features of cl‘cnnwl equilibriuta. Correlate
with kp and Ke.

Deiine Gibb's free encrgy. Derive the cquation Q({":”’ = - %:irg .
constail, frow the refationship between fice energy of a reaction in
the standard l\AG ) state and equilibrium constant (Kp) at constant
pressure. '

The equilibiium constant, Kp for the reaciion
CoHa {g) + Mz =2 Collg (g)
=17 - e \ 0 ¢ . .
is 6.04 x 10 17 gt at 25°C. Caleulate AG for this reaction.
State and expiain e law ofimass ol aciioi,
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Question 8
a.  State and explain Faraday’s laws of electrolysis. Write down the 5+5=10

mechanism of electrolysis.

b. “On progressive dilution, Specific conductance of an electrolyte- 06
decreases but molar conductance increases” Justify the statement.

c. The heat of combustion of ethy! alcohol is -330 kCal. If the heat of 06
formation of COx(g) and ;0 {(g) be -94.3 kCal and -68.5 kCal,
rogpectively then caleulate the heat of formation of ethy! alcohol.

d. Explain the following terio - 4x2=108

i) Enthalpy of reaction

ii) Standard heat of formation
iii) Heat of neutralization.
iv) Heat combustion.
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