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l, a) What are the slmmehy elcm€nts prcsent in the following molecules?

i) Colle ii) HrO iii) C2II4 iy) Ptclal (20 maxks)

b) i) What axe the Miller in<lices for the plafles having the following intercepts rn

simple cubic cell?

I) a,b,c tr)cc4b,.cc n\ a/2,b,c/2 (20 marks)

ii) Draw a sohematic diagram for each ofthe abovd planes. (20 marks)

c) A powder diffraction photograph of the element Polonium gave lines a1 the

following values of 2 0 (in degreeg) when 71 0 pm Mo X-rays used: 121' 17 1,

2l .0,24.3 , 2'l ,2 o:lrd 29.9. Identiry the unit cell and deteunine its dimensions
. (40 ma*s)

2.

I

a) Statc Gibb's phase rule and explain the terms in it.

b) Explain the following tems

(j) Phase ii) Degtee of freedom

c) Calculate tbe degree offreedom for the following' ,,.i-. .--.,

(i) A mixtrie ofnitrogen gas and oxygon gas in a vessel

(iD Rhombic sulphur in equilibrium with monoclinic sulphur

(05 mark$

(10 marks)

(10 marks)
(10 marks)
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d) ls it possible to have a quadruDle Doint
svstem?

a phase diagram for one-component

( l j marks)

(25 marks)

(25 marks)

ln

I
e) Liquids Q and I form aa ideal solution at 50 o C. The total vapour pressure ofa

solution consisting of ,x, moles of O and ,y' *"f", .f ,t i" ,.-6"lfr'" uOaition oi'x' more moles of e ta rhe sotutio; the ;la uupo* pr*riir" t**^ili" :ptz.
Show that the vapoir piesiure ofpure e, pj is gi;;1; 

:--

(D Componefts A and B form two solid. cmpounds A:B and ABz, The compound
A2B metts at 8i0 0 c torgive a liquid havini tir" ,uil"o.p*ition 

^ 
,fr"i 

"ierg.ll".::+p:yd^il leits and decoorposesir 750 0 c to sive solia s ;j u riquia
contamrng 65 % of.B: {hi.melritrg,boints of A and B ar; 600 0 C and I t00b C
r€spectively. Sketch a phase diagram of temperature versus amourt of Aaction oftle system and completely label it,

P; = p(2-ty/d)
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