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For n = 6, E = 36.3053 * E1 

 
 
 
 
 
 
 
 
 
 



2.  For s ≠ n, 
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A. In (1), for odd n, Ps (odd s ) = 0 and for even n, Ps (even s ) = 0 i.e. every second 

term is zero . Among the surviving terms, the states further away from n would 
make (n - s) and (n + s) larger & hence the probability would get smaller and 
smaller. The probability is maximum for s = n, n – 1 & n + 1. Therefore, for any 
n, the three states most likely to be populated are n -1, n and n + 1 & account for 
nearly 100% of the population since all the other terms are either zero or 
negligible compared to these 3 terms!.  
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B. n = 6 ;  

Assuming only n – 1, n & n + 1 states contribute(to do this problem analytically!). 
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= E1 * (3.04194 + 5.99046 + 27.1145) = 36.1469 * E1. 
 



C. Doing this summation over very large values of s, say 100, Ps converges to 1 & E 
converges to 36.3053 * E1 as in problem 1. 

 
3. A.  2D box : 

Consider the area of a quadrant with radius n in a space axes nx and ny. 

 N(E) = 2
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 E = E1 n2 
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B. 1D well : 
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4.      E           
     V          

   
    x = 0       V = 0 
 
Consider the wave incident from the left ! 
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Probability that it is reflected = 
2

'

'2









+
−=
kk
kk

A
B  

Probability that it passes over the step = 2'

'2'

)(
4
kk
kk

A
C

k
k

+
=  

m = 1.66 * 10-27 kg ; E = 5 eV ; V = 4 eV ; 
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Therefore, R = 0.1459 and T = 0.8542 
 
 

Problems from Levine : 
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 We already know that C = A ! 
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 Dividing (2) by (1), we get : 
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 Dividing the right hand side by A lk 'cos , we get 
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2.21. Vo = 15eV ; L = 2 Ao ; m = 9.1*10-31 kg ; 
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Also N ≥ 1.26 
Therefore, N = 2 

 
2.22. b = 3.96 ; 

Let y = ( ) ( ) ( )εεεεε bb cos2sin12 2−−−  
Plotting y as a function of ε where 0 < ε <1, we get 
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On zooming in on the points of intersection, we get ε = 0.905185 and 
ε = 0.268536. 
From ε = E/Vo, we get the allowed bound state energies to be E = 13.58eV and  
E = 4.03 eV. 


