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L. Answer any five questions from the following: | ®x:3=135
(#) Acceroding to molecular orbital theory for momic species C:
(i) Bond order is zero ond it is paramagnetic
(1) Bond order s zero and it s dipmagnetic
(if1) Bond order is two and it is diamagnetic

(1v) Bond order is two and it 15 paramagnetic

(b} The coordination number of Ba®™ jons in barium fluoride is 8 The coordination
number of the MTuonde wns s

(1) 8
(ii) 4
(i) |
[iw) 2

(¢) How many a- and [i- particles would be emitted during the disintegration of *Th
20
10" Ph?

(1) 6o and 48

(i1) 4 and 8
Lini) dee and 6f)
(iv) Saand 6
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(d) The boding pourts of noble gases are dlustrative of the operation of forces of the
type —

(1] 1on-dipole

(u) dipole-mduced dipale

(111) 1on-mnduced dipole

(1v) London dispersion forees

(e) Which of the followine seqiiences represent the comrect mcreasng order of the
polarzing power of the cations”

() Ca~ <M=~ <Be™ <K~
(i) K™= Ca® < Me™ < Bet™
() Mg <Be™ <K <Ca™
(rv) Ba®™ <K~ < Ca®™ <MgH

(£} Band thegry predicts that masnesium 15 an insulator. However, 1n practics it acts as
a conductor due to

(1) presence of filled 3:- orbital
(11} Overlap of filled 2p- and filled 3+ orbital
(11t) presence of unfilled 32 orbral
(1v) Overlap of filled 35 and empty 3p orbstal
(g) Elements of which of the following radwactive dismtezration series do not occur
o nature”
(1) Thormum series or 4n seres
(i1} Neptunmum series of (40-1) series
(111) U'rannem sertes or (4o-2) series
(rv) Actmium seri=s or (4n+3) series
(h) According to VSEPR theory, the shapes of [SFCLT and [5:0:]° should be
(3) trigonal planar for [S:0:F and tngonal pyramidal for [SFCLT™
(11} both trigonal planar
(111) trigonal pyramidal for [S:0:] and triponal planar for [SFCL]”
() both trizonal pyramidal
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2 Answer any four queshons 2% 4=§

(a) Draw the schematic band models for msulator and imtrimsic semiconductor.

(b) What are extrinsic semconductors? Give examples

(c) A cancer patient undersoms radictherapy i3 siven a dose of 2.42 ys ®Co. How
much sotope will remain in lus body after 30 years? The half-life of *Co 15 5.27
years

(d) Bo you expect the structures:of PCLE: and PF:Ch to be different? If so why?
(e) Dafferentiate between Schotky defect and Frenkel defect.

(f} Based on MO theory explam the chemical reactivity of N; mojecule

(z) What do vou mean by muclear spallation reaction” Grve example

(k) Use Fajan's polarization rules to predict which 15 likely to be tonic or covialent
RbCland CsCl

3. Answer any Mwo guestions. ox2=12

(a)

(b)

(1} Calrulatz the hmning radms ratio value for coordmation mumber & (octahadral
Zeometry)

(1t) Discuss the valence bond theory o explam the nature of metallic bond
(1) “Be is stable but °B = not. Wha? ip=Dh =]

(i} What are the sienificant differences observed i neptunmm disimtegration series
from other dismtegration serigs?

(i) What information do we obtained from the plot of bindine énerpy per nucleon va
miass pumber?

(ui) What thermodynamic considerations are wvolved in creation of stoichiometric
dafects?

2+2:+2
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(d)
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(1} Using Born — Haber Cyvcle, calculate the electron affinny of chlorine from the
followme data:

Bond anthalpy of Cl: = =240 0 kJ mol™

Ernthalpy of formation of NaCl (s) =—440.0 kJ mo!™

Enthalpy-of sublimation of Na (5) =<110.0 kJ mol™

Enthalpy of tonization of Na (23 =+480.0 kJ mol™

Enthalpy of lattice formation of NaCl (3) =—810.0 kT mal™
(1) Stare Sody-Fajan sroup displacement law with sutable example.

(]
1
L
[
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(1) Wiite down the limitations of radius ratio concepts

(1) On analvsis, an ore of uranum shows the mass ratie for =710 10 “*Pb = 6.08 All
="Pb are supposed to 2ppear from the dismtesration of ~°U. Find the age of the ore.
(Given ty: for 220 = 4.5 » 10° vear, the next longest lived michide Z*U m the seres
shows 112 = 2.3 = 10%year)

(1) Draw and explamn the MO dizgzram for CO: molecule.

(111) What 1= the sizaificance of Madelunz constant? Pl R |




