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Problem 1: Tipler 3-49 
In Compton scattering, the initial state has a photon (energy E1) and an electron at rest, 
and the final state has another photon (energy E2) and an electron in motion.  
Conservation of energy says 
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The Compton effect formula gives 
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In Eq. (3) rewrite the wavelength in terms of the frequency, 
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Solve Eq. (4) for f2. 
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Substitute Eq. (5) into Eq. (2). 
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(The last step divided both numerator and denominator by the quantity in the numerator.) 
This gives the kinetic energy of the electron when the photon scatters at an arbitrary 



angle θ.  The problem asks what is the largest possible value of Ek.  For a fixed initial 
frequency f1, Ek is largest when the denominator is smallest.  The denominator is smallest 
when the denominator of the second term is largest.  The largest value of 1 cosθ− is 2 
and that occurs when θ = π radians (where cosθ is − 1).  Therefore the maximum kinetic 
energy transferred to the electron is given by 
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Problem 2: Tipler 4-1 

 
 
 

Problem 3: Tipler 4-3 
The lines in the Lyman series are given by Eq. (4-2) [Lyman series is described in 
Example 4-1] 
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Therefore 
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The value of n is 
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Since this is not an integer, the answer is NO, this is not a line in the Lyman series. 
 
 

Problem 4: Tipler 4-5 

 
 
 


