
Chemistry 1410; HW # 3 
Q4.6, Q4.7, P4.5, P4.10, P4.25, P5.4, P5.5 and one additional problem: 
 
What is the probability of a particle in a 1D box of length a, to be found between 
x = 0 and a/3 in the case of (a) the ground state and (b) the first excited state? 
 
Q4.6 
 The nodes in traveling waves move with time. This is incompatible with the boundary 

conditions for the particle in the box. 
 
Q4.7 

The zero point energy E = n2h2/8ma2 (Eqn. 4.17) varies inversely with the mass, and the 
mass of a He atom is much greater than the mass of an electron. 
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Additional 
 
 In a 1D system the probability P that a particle is between the points b and c is given by: 
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 The normalized wave function for the PIB is given in Eqn. 4.15.  For the ground state n = 
1.  Thus, for part (a), we do: 
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 For the first excited state n = 2.  Thus, for part (b), we do: 
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 From integral tables, we can easily evaluate the above analytically without yet another 
computer program that does the thinking for you.  The necessary integral is: 
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 (Of course, even integral tables are cheating for the purist mathematician.  Do you know 
how to obtain the indefinite integral cited above?)  For part (a) you should get 0.1955.  For part 
(b) you should get 0.4022.  There are a few key points.  Note that for part a the answer is not  .  
That is the classical value.  The answer is less than .  When comparing the answers for part (a) 
and (b), note that the answer for (b) is larger than  and larger than the answer for (a).  This is the 
expected result if you carefully examine Figure 4.3.  


