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INSTRUCTIONS _ |8
Answer any five questions, _
Take: Electron charge = 1.60*19"9 s
iElecron mass:(,i,]]xlﬁ"' kg ; l ;
I
%
I

Proton mass = 1.67%107" kg

Permiutivity of fire|space = 8.85x107 CN'm™

Velocity of light = 3.0x10°ms™

Planck’s constant =|6.63x107* s
{Jucstion 1. ] » & |
{a) An excited atom givc'gs up its excess energy by emitting “a” photon of characteristig
irequency. The average fofiod that elapses between the exeitalion of an atom and the ume it
radiates is 3.0x10"%s. Fing the inherent uncertainty in thefiequency of the photon. i
(b) An electron is in a bo: §.20nm across, find its permitted energies corresponding 1o
n=1,2,5and 4. o ' ' I l.
(c) 1¢ the elecuon in (1bL) jabove is replaced with a 13g marble and the width of the box
increased to 12cm, what a:¢the permitted energies conesponding ton= 1, 2, 3 and 4.
(d) Compare the results >jtained in (Jb) and (lc) above and briefly discuss the physical
implications. o » i : e '

Question 2. U g Ml Ul T

(a) State four conditions 2. y muspmeet in order to be an acceplable wave function. ‘

(b) Using the ane~dimensicifil wave function of an unrestricted particle given as 13

W= pcVINE - PR darjve he nme-indepcndeﬁt Schrodingef equation. Hence, express the’ :
< derived equation in three d.roensions. b, L .

(¢)The wave function for 4 fee electron 1s given by y(x) = A sin (2.5%10" x) where x is in||.

meters. Compute the total engrgy of the electron. LP&'?L)‘;— A’% (i-{,&bosz) = Hw -
(uesrtion 3. i ! iy : '. i ' i X
(‘rm = %ﬁ]s }:. ')U‘-lew

(a) Suppose that an electc} moving in a thin metal wire could be measured whil

ground state. What would be|the probability of finding if somewhere in the region 0<x<L/47? \DL "
(b) What would be the priHability of finding it in a very narrow region A = 0.01L wide = 2 Ta

c = = ; ! }' p

emcr::d at x=5L/87 . o ! _ (POYY & = ,Prim'!\! =
(¢) Show that the expsctatic < yalue of the momentam of a particle trapped in the————"""

one-dimensional infinite sc ngre well is zero at all siates. ' T g [)hi £

f__lu}:Sliun q. " : : —-—*% { s 4 X )
(a) Eil iefly discuss two applicgtions of quantum mechanical tunnel effect. ; P_(EEE]‘E Bi*h =N (m2xt
(b) Electrons with energies ¢f 1.0eV and 2.0eV are incident on a barner 10.0eV high ‘nui\_ %' r

0.50nm wide. Calculate their fespective approximate transmission probabililies. T —;h - T
(¢) Sketch and explain brief? /|the first three harmonic oscillator wave functions. i‘f[ﬂ il e -

‘A= _AE : ey
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Question 5.
(aN1) State Panli’s exclusion |

{n Y

Jhat is its implication i

iy a e ven atom?

(L) Usimg the princ
of electrons in the M <hellof a
{0) \What do you understand by
and
function

iple 1 (2) above.
given

(&) Given two states as U,

states for a symmetnic wave

Question 6.
(a) What do vou understand by

(b) Explain the £ email.: effect.
(c) What do the foliowing mearn:
eflect?

(d) Calculate the Behr magneien, g

winciple
vo electrons have the

the term
Y, wrile the equations for ti

same seéf

calculate the number ©f §

aton.
<, Svmmetrig and=Ant

and anti-symrelry wave

'. |
the terms “Fermions and Bosor
¢

|
i) i\'oi'mal Zeeman's effe

|
foran electron.

of the fou, quantuin numbars
pb-shclls and the total nunshet
symimctric wave funciions’

~ lincar combinations of ihese

(unction.
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¢ and (ii)Anomalous Zeciman

<



