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Example 52 : Find the energy of an electron moving in one dimension in an infinitely high potential be
A ) & o ~ ’ > 2Oox
\Ofujldth 1A (mass of the electron is 9.11 x 10~3! kg and h = 6.63 x 10°%% J.5).
i
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Solution : The energy of a particle of mass m moving in one dimMensIon in an infinitely ;g :0'“ 2y,

' is gi teng,
box of width L is given by |
n 3 h 8 3
E = ——= where n = 132’ y voe
8mlL* \ '
The minimum energy of the particle is obtained by substituting n = 1 in the above formuls, that
h? .
ol A 10
Herem = 9.11 x 1031k, h = 6.63x107>* joule-secand L = 1A =10 “'m
| (663x107%)? 18 663x107°
% E= = 6.03x 107" joule = —5- ¢V = 3769 ey
8x911x1073! x (10719)? 1.6x10

53 : Find the expectation value <x> of the position of a particle trapped in a box of lengss |
: The expectation value of the position of a particle with wave function w, (x) is given s, ©

T 2
<x>= [x|y, (0| dx

e gﬂth pasticle is trapped in a box of length L, we have

l* : v (Jc)—]’2 sin ™ - <x> =E‘Irx sin” (Ede
. S L . Ly L
2nwx
oL s 2Lx(1—cos L
<x>=—jxsin2( (A T S dx
Ly L Ly 2

'@1 ;xi'_ xsin(2rn xn / L) _ cos (2rnx / L)
%4 2nm/L 4 (nm/L)?

(.'. sinnr = Q cos 2nr =1 and cosV ==~

' 4 -3 - ] ) ) - .‘; i
Pm‘ d;_ mensional potential box (of infinite height) of widoh & :

AN, " " [ ‘|'i 4 . : F ' n [

SHEe Within an interval of 5 A at the centres of the b whe
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At the centre of box, x = /2. The probability of finding the particle at the centre of the box or
probability density [y(x)|? at the centre of the box is

{52

Probability in the interval Ax is given by ;
P -.-rlv(x)lz Ax = ,:, 3

|‘I’(X)|2 =y (X).y* (x) =

2 1!L/ ’E 4 2}-:%
AR
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colution - The wave function of the particle in the n'" state is given by

nin x
V, = Asin
o

+here @ i the length of the line along which particle is moving
To find the value of A we apply condition of normalisation as

[T v dx=1

Jm ;Asin Ln n,\')

.

“~

dx or Azjgsinzﬁlx—dx=l

a

A? sin (anx/a)]a -

i x— =
2 0

(2rnx/a)
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do (X) _ etk = jk(cos ko + i sin kx)
dx

= ik cos kx — k sin kx
Since the maximum value of sin (kx)and cos (kx) is 1 and k is a finite constant, the ¢ (x) and di;fi an

finite for all values of x.

The function 6(x) and its deriva alued and continuous because sin () and

w(b)m conti %t
_ ‘[‘.A,,_

.Hmm,".

{2)

(3

Assunting the helght of the box to be i : '53? the
~_electron. E
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