AI-1186 CV-19
B.Sc. (Part-III)
Term End Examination, 2020-21
Paper- Third ~ PHYSICAL CHEMISTRY
Time: - Three Hours] [Maximum Marks: 34]
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Note:  Attempt all five questions. The figures in the right-hand margin indicate marks.Long table can be used.

3&18 / UNIT-I
1. () STes wwa Fam 27 39 F@icd g ¥ 59 usR w9smaT S ¥Har 87 What is Compton effect?
How it ¢can be explained on the basis of quantum theory. 4
(b) T Werel B TEHAERO § FAT 9D 87 FHZY | What is meant by normalization of wave functions?
Explain.

(c) sTEHeIE WRIgAfEEE T FAERT BT TR ol [HRaT | Write the mathematical expression for
Einstein Photo-¢lectric effect equation?

2

1
OR/arerar
(a) &) vo iy wow & 9= BU & fog AfSTR 91 FHeww @ & BT | Derive schrodinzer wave

equation for particle in a one dimensional box. 4
(b) faera g R T w WA H RN WE BT | Write differences between electromagnetic waves

and matter waves? . 2

() TTEAINITISH TR BT GAMGROT T ORI @iofe fAREY | Write the mathematical expression for the equation
of Sinusoidal wave? 1

315 / UNIT-II
2. sp, sp* iR sp’ WBRa Perwl # wxeivaE Fadt  Rerid! B T AT | Calouate the coefficients of
atomic orbitals in Sp, sz and Sp3. hybrid orbitals? 2+2+3=7
OR/arerar
(2) Frfefaa &) wsrgt—Explain the following: 2+2=4

(i) e snfdcal @ anfdas snfdea = @t ge¥ | Criteria for forming molecular orbital
from atomic orbitals.

(i) n, n* snfdcal & afdmaor) Characteristics of T, " orbitals.

(b) T Bl W Hil WRI BT IRFAT FRAG? Calculate the energy levels from wave function.
g®TE / UNIT-IIL

3.(a) famafarfiaT o=t @1 E9sme-Explain the following terms: 417

(i) womeedy Wave-Lenght. (i) 3mafr | Frequency. (iii) a¥71 W | Wave number.

(b) T= W@ F Faved fagr 1 WY § qui SfRAT | Describe in brief the quantum theory of Raman effect? 2172

’ OR/arerar

() 71 Frdies @) aRIRT o¥ g7 g9 Mafor @ fafy @1 avfa #feg ) Define force costant and

describe its methods of determination? 4

(b) HCI 319] & f3rq qa7 &+ amgfy 1 71 8.667x10°° 81 2 | 39 o1 & forq 7@ Faretias @Y or HIQ |

Calculate the force constant for the bond in HCI molecule from the fact that the fundamental

vibration frequency is8.667x10™ 8 ?

(2) 3w v & foig o= @ o T o ghftog &3 @ G @91 87 What is the formula for

determining the fundamental modes of vibrations for linear molecules? 1
318 / UNIT-IV

4.(a) werer @7 el @ Oy uRaRE B @ ge wRumm w87 SRR oawen N ufed B 9 i

yEre g wHEl 1 U gy seeRa SR @ gvis @feg | What are the main consequences

of interaction of light with matter? Discuss the Jablonski diagram for depicting various

photophysical processes occuring in the excited state?

2

5
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(b) fA T i < At # B v w2 & BT B sr@ewer B SR q@? Which of the

following two compounds will absorb radiation at higher wavelength and why? 2
(l) CH3 - CHz— CHQ— CH3 (ll) CHz =CH- CH= CHz
OR/sreran

(a) Vo 3R Waga ¥ Ao aiar 7 47 omaedt ol wRieme=h emuifae anfifest & fag Rufe wart amf
F G B AR Hiewe ) What is fundamental differences in spectra and spectrum? Explain the
concept of potential energy curves for bouding and antibonding molecular orbitals? 5

(b) =1 TaTew <o @ @1 IR 8¢ §9ergY( What is the reasons for 10w quantum efficiency?

Explain. 2

g18 / UNIT-V
5.(a) SwrTfRd &1 g fram Tar 27 el Tt el @ D o 90w wE ool @ PR A 3
fre g wgg Hean 27 What is third Law of thermodynamics? How it is helpful in determing the

absolute entropy of a chemical compound at any temperature? 5

(b) g gmiear & sy 7@ TR €7 3 e # W 1@ R’y 31 99 @fig ) What do you

mean by magnetic susceptibility? Describe any one method for its determinations? 3
OR /areran

() Fret weml @Y yavrer v FReg-AEE) wieN g #ieg? Derive Clausius Mossotti

equation for polarisability of a substance? 3

(b) feggm emget 3a wxA B ITEE AR @1 aviE AR CO, @ fgm syt 3w g @ wefe HaO &
faya ameed v & gy &7 @RoT W @? Describe the temperature method for the determination

of dipole moment? Dispole moment of CO, is zero while that of 3 H,O is not zero. Explain the
reasons.



