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Chapter 2 ATOMS AND ELECTRONS 
 

 

Prob. 2.1 
 

(a&b) Sketch a vacuum tube device. Graph photocurrent I versus retarding voltage V for 

several light intensities. 
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Note that Vo remains same for all intensities. 
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Prob. 2.3  
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(a) Find generic equation for Lyman, Balmer, and Paschen series.
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(b) Plot wavelength versus n for Lyman, Balmer, and Paschen series.Web) 
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(a) Find px for Δx=1Ǻ. 
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Prob. 2.5 
 

Find wavelength of 100eV and 12keV electrons. Comment on electron microscopes 
compared to visible light microscopes. 
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Prob. 2.6 
 

Which of the following could NOT possibly be wave functions and why? Assume 1-D in 
each case. (Here i= imaginary number, C is a normalization constant) 

 
A) Ψ (x) = C for all x. 

 
B) Ψ (x) = C for values of x between 2 and 8 cm, and Ψ (x) = 3.5 C for values of x 
between 5 and 10 cm. Ψ (x) is zero everywhere else. 
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C) Ψ (x) = i C for x= 5 cm, and linearly goes down to zero at x= 2 and x = 10 cm from 
this peak value, and is zero for all other x. 

 
If any of these are valid wavefunctions, calculate C for those case(s). What potential 
energy for x ≤ 2 and x ≥ 10 is consistent with this?
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Prob. 2.7 
A particle is described in 1D by a wavefunction: 

+4x
Ψ = Be

-2x 
for x ≥0 and Ce for x<0, and B and C are real constants. Calculate B and C to make

Ψ a valid wavefunction. Where is the particle most likely to be? 

A valid wavefunction must be continuous, and normalized. 

For (0) = C = B 
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Prob. 2.9 
 

Find the probability of finding an electron at x<0. Is the probability of finding an electron at 

x>0 zero or non-zero? Is the classical probability of finding an electron at x>6 zero or non? 
 

The energy barrier at x=0 is infinite; so, there is zero probability of finding an electron at 

2
x<0 (|ψ| =0). However, it is possible for electrons to tunnel through the barrier at 5<x<6;

 

so, the probability of finding an electron at x>6 would be quantum mechanically greater
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Prob. 2.11 
 

Find the uncertainty in position (Δx) and momentum (Δρ).
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because the outer 2p shell is not full. 

It will tend to try to add two electrons 

to that outer shell.

 

 
4 electrons in 2p 

 

 
 

= proton 



 

= neturon 

= electron



 

 

 
 
 

© 2015 Pearson Education, Inc., Hoboken, NJ. All rights reserved. This material is protected under all copyright laws as they currently exist. 

No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher. 


