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M.Sc. (Part-II) Semrster-Ill (CBCS) I]xamination
CHEMISTRY (New)

(Inorganic Chenistry, Solid State Chrmislry)
Papcr-Xl I

lime: Threc Hoursl lMa\imum Marks: 80

Notc :-(1) AII questions are compulsory and car4 equal marks.

(2) tjse of Scientific calculator is allo\\ed.

UNIT-I
1. (a) Discuss the radius ratio rulc for dctcrmining the shapes ofionic crystals. 5

(b) Dmw the structurc ofzinc blende and \\rurtTite and sho\\'that coordination around each trpc
of ioo in these structures. What is the basic diffcrence in thcse two {l,pcs ofcrystals ?

6

(c) What are spincls ? Gilc their classification rvith examplcs. 5

OR
(p) Discuss in dctail. the close packing ofidentical solid spheres. Whal is meant by hcll and

ccp ? 6
({l) \!'}ar is hlerance factor ? Explain its utiliry in rhe structural beha\iour ofABO, type cD stals.

(r) Explain the crystal struclure ofI-i2O aId Na,O

UNIT-II

5

2. (a) What do you mean by non-stoichiomctric compounds ? Discuss the consequcflces of
non-sloichiometric solids. 6

Ilxplain the terms :

Q Edge dislocation

(ii) Skew dislosation. 5

Wiitc brief explanatory note on colour centres in crystals. 5

OR
Discuss iD detaii the following types oldcfects in crystal :

@ Frenke) delcct

(ii) Schottky dcfect. 6

Explain the role of non-s1oichiomelry on the electrical conductivill' o f nicke I oxides. 5

What are various surface impcrfections 'l Discuss the case ollolv angle gmin boundaD ruld
the formation ofstacking faults in ICC and llCP crystals. 5

U\I'T-III
Define and explain the follo\ling terrns :

G) lleLronicpoladzability

(ii) Ionic polariTability

(iii) l)ipole polarizability. 6

IL,

(c)

(p)

(q)

G)
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(bl Hol\'does thc band theoq of solids cxplairI tho c]assiiication of solids inlo conductor,

:emiconduclor rnd in.ula:or '' 5

Write hrief note on suptr iorlic conductors 5

OR

Show with the help .f S(hcmatic banJ slruolurc. position of ferrni encrgy Lcvel in the casc

of intrinsic silicoll a-. abs)lulc zero teniperatuie- lDdicate how the posilion of fermi ellcrg]

lerel changes whcn thc donors and acceptors are added to solid l;ilicon. 6

lxrlajn in briefon svnrmetry classilrcali(,n ofpiezo, pyro and fern) electrio matcrials. 5

wrile briefnotc on phorovoltaic cclls onri significance 5

UNI'l --IV
I)cscribe thc classilicili{)n .'1 magnelic malcrials. 5

ExFlain Meissner effecr. ltpe'l arld tvpc-ll superconduclors. 6

Iixplain thc apfljcatin:]s ol superconduclilit). 5

ol{
What do you unilerstand bl supcrcondLrctilg stare J lhder \yhat conditions one can
achicrc it. j
Write brief note on d(xnain theon' of nml]nelic malcrials. i
Explain in brief*h1. zinc 1-effite is antiltro magnctic. *hilc nickel lcnilc is ferrotiagnetic.

6

l \n-v
\['rilc bricfnote otr Laser a(:tioos. 5

What do you Lmderstarr,l hy population ilr e:sio11 '.) \Vith the help of cnergy level diagram
cxplain how population invcrsion is achicr cd t(r lastr 6

Explain principle. constructi,rn and $c)rkirre ofrub)'lasers. 5

OR

Discuss ftrec levcl and tirur ievel lasrr sysleals. 6

Discuss various pumpine nierhods used irr lascrs for obtaining population jnvc$ion. 5

What is dilferencc bct[e.n sprrntaneous an.] stimulalcd emissions ? l:]iplain. 5

(c)
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