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Answer five questions, taking one from each unit.

UNITH
1. (& Writenotesonthefollowing: 3x2=6
() Most probablevelocity (i) Averageveocity
(b) What ismean free path? Explain the effect of temperatureand
pressure on mean free path. 4
(c) What do you understand by degreesof freedom of gaseous
molecule?Explan. 4
2. (a) What doyou meant by heat capacity of gases? Explain.
(b) Cdculatetheaverageveocity of oxygen moleculeat 20°C. 3
(c) Deriveanexpressionfor thecollision frequency with respect to
gases. 4
(d) Discussthedistribution of molecular speedsasafunction of
temperature. 3
UNITHI
3. () Definethefollowing: 1x3=3
(i) Critica temperature (i) Criticd volume

(iii) Critica pressure
(b) Thevander Waal constant for HCl area=0.367 Nm*mol2and
b=0.0408%x10°m*mol . Calculatethecritical constant of thegas.

3
(c) Explainthedeviation of real gasesfromideal behaviour with respect
to temperature and pressure. 3
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(d) Describehow vander Waal corrected theideal gasequationfor real

gases. 5
. (8) Explaintheeffectsof addition of soluteson surfacetensionand
viscosity. 4
(b) Defineviscosity of aliquid. Discussthe determination of viscosity of
aliquid by Ostwald viscometer method. 5
(c) Egtablishthereationship between van der Waal equation and critical
constant. 5
UNITHII
. (8 Whatiscrystallography?Namethefundamental lawsof
crystalography. 3
(b) What areglasses? Explain onemethod of manufacturing ordinary
glasses. 1+3=4
(c) Discussthedetermination of crystal structureby powder method. 5
(d) Givethedifferencebetweenliquid crystal andliquids. 2
. (8 CdculatetheMillerindicesof crystal planefor thefollowing: 4
() (2a,3b,c)

(i) (63, 3b, 3c)
(b) What ismeant by elementsof symmetry of acrystal? Discussthe
variouselementsof symmetry inacubiccrystal. 5
(c) Atroomtemperature, sodium crystallizesinabody centred cubic cell
witha=4.24 A. Caculatethetheoretical density of sodium.

(molecular massof sodium = 23g mol ). 3
(d) Statethelaw of rational indices. 2
UNITHV
. (8 Writeanoteonionic product of water. 3
(b) Cdculatethehydrogenion concentrationin molesper litreof a
solutionwhosepH is5.4. 3
(c) What areprotic acids? Explain the dissociation constant (exact
treatment) of monoprotic acids. 1+3=4
(d) What do you know by saltsof weak acid and strong bases? Givethe
expression of hydrolysisconstant for such sdlts. 4
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8. (8 What arecommonion effect? Givetheapplication of commonion
effects. 1+3=4
(b) Cdculatethedegreeof hydrolysisof 0.1 M solution of sodium
acetate at 25°C. (Given: Ka=1.75x10° and Kw=1.008x104). 3
(c) Determinethehydrolysisconstant for thesaltsof strong acidsand
weak bases. Also, givetherelation betweenK , K, and Kw for salts
of strong acid and weak bases. 2+3=5
(d) Explaininshort, the effectsof temperature on pH of asolution. 2

UNIT-V

9. (8 Briefly explainacid-basetitration taking example. 3
(b) Discusstheaction of indicatorsin acid-basetitration and givetheir
limitations 4
(c) Derivetheexpression of Henderson-Hassel bal ch equation for buffer
solution. 4
(d) A buffer solution contains 0.20 moleof NH,OH and 0.25 mole of
NH,Cl per litre. Cd culatethe pH of the solution. Dissociation

constant of NH,OH at room temperatureis 1.81x10. 3
10. (&) What isbuffer action? Explain thebuffer action of an acidic buffer.
1+3=4
(b) ExplaintheQuinonoid theory of acid-baseindicators. 4
(c) Discusstheacid-basetitration curvesfor weak acid and strong
bases. 4
(d) Writeashort note on solubility product. 2




