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Bachelor of Science (B.Sc.) Semester—V (C.B.S.) Examination
PHYSICS
Paper—2 (302)
(Quantum Mechanics, Nano Materials and Nano Technology)

Time : Three Hours] [Maximum Marks : 50

N.B. :— (1) ALL questions are compulsory.
(2) Draw neat diagrarhs wherever necessary.

EITHER .

)) Explain the dual nature of matier. Describe Davission and Gegner’s experiment to'prove the

o e

wave nature of material pamclc . ' '

/{B)/ {1) Discuss the c‘{pcrlmemal arranremcnt and. rcqu.tg of' compton efﬁ:ct £

3y Explain the failures of classicdl tchanics to explain black body spectrum. 2

() Calculate the de Broglie wavelength ol an electron which has Kinetic energy equal to 15 ¢V
il I

m_ = 9.1x107" ke. -

EITHER
d vl q
2. (A) State Ehrenfest theorem and prove that m <Px> = - & | = <Fx>. h

(B) () Whatiswave function ? Give the physical interpretition ol wave function.

d

_ _ § aps —ih— with eigen values A
cicen function of momentum operator =4

(i) TFind

(o i
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L) A photan of energy:1.02 f\»fc\ridrduﬂo cumpton aca*tgyl_no 1hrouni1 I% C :n.ljculﬁ'it_: the :
encroy of the scaltered photon, 1i"x.ompu.a" v"\w.lc,nnlh is 0. 0’*4”6 f\ e
OR '
( Define phase velocity of a particle and,Seeup velocity of a wave packet. Derive the relation
between them. 2
(D)——E)Eﬁ;c Heisenberg uncertainty prineiple from a gamma ray ricroscope. 24
a1
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[ or A _
| (C) Find the value of angu]ar momcntum cperator in Cartes:an co—ordlnatés 2%
(D) What is well behaved wave functions ? State the condltlons fﬂ!’ :t iy g 2%
| | o _onmx o o 24
(E). Normalise the given wave function y (x) =A-sin T . =
~ (F) State the postulates of quantum ;Iﬁ;é:éﬁaniés; o 2%
3 A) Expliiﬁ Fop: dggtund Bot{ﬂm—up appmaches for the. synthcs:s of nano tﬁ'{llfzrfalsl
(B) ® E\tplmn aﬂz f}fg ph)?im; E"Uﬁéﬂf‘sﬁﬂﬂﬂ matersai& s :_::-- i
(‘:) Fmd ourt _ﬁé‘?ﬁrf&cu tni:o?{nn; r;t;o ﬁfn. guamum dprcf‘rgd;m 3 110} N 2
COR.., L R ; i R ::‘* _ gra
- (C). leferentlate. hetween nano. matenals and btﬂk tnatermls 2%
g (D) What would be the surface to volume ratio of a ndrio cube ofside Ie.north 4 nm ? 2%
-f (E) Explain 0D, 1D, 2D and 3D materials with e\;amp!es | 2%
E (F) Wihy is .surface to volume ratio very high formano particles compared to bulk materials ? éxpfain
g with a simple example. 2V
E_: EITHER
§4. (A) Explaff the construction and workin® of scanning electron microscope. What are the limitations
g of SEM ? | 5
(B) (i) Explain how particlesize can be determined by using Debye-Scherer’s equation. What are
the other techniques for determination of particle size ? 3
(i) [n the particles are diffracted by X-rays of wavelength 1.54 A at diffracting athc of
27° with F.W.H.M. of 0.5°. Determine the crystallite size of the particles. )
OR
(é) Distinguish between SEM and TEM. A
(D) Calculate wavelength of X-ray diffracted at 40° in first order from nano material having interplaner
distance from 0.89 A. LU AT 214
(E) Explain the sol-gel technique for synthesis of nano materials. oA
(F) Describe the application of nanotechnology in drug delivery and in medicine. 24
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5. Attemptany fen:
Write Heisenberg's uncertainty relation in terms of energy and time.

(i) Calculate energy of a photon of wavelength 5000 A. Given h = 6.63x107 Js,},‘ = 3210 mfs
_iy~ State de Broglie hypothesis. ’

A9 Using momentum operalor find an operator for kinetic énergy of a partigle.

Ea

v) ‘Find the minimum ener:y of an electron coristrairied to move lincarly i%’al’box of length
107" m ' ' o i
p/what is the normalization condition for wavé function ?

¥

P«‘-ﬂ) What are nano materials ?

/u.r)’Whal do you understand by a quantum well 9

(ixy” If surface to volume ratio of a quantum dotis-2/nm, then find the radius of the quantum dot.

() Writc value of 0.67° of a diffraction peak in-radians

'. (/»( Name the different characterization tcchniques_'_o_E the nano-particle.

(ap- How _nanot,q;hno_'logy is useful: to farrners-

. A _..—' _1'_“"
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