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4-17. 
2 2 4

3 3
    (Equation 4-29)
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4-18. The number of revolutions N in 10
-8 

s is: 

    8 810 time/revolution 10 circumference of orbit/speed/ /N s s    

    8 810 10 2/ / / /N s C v s r v    

 The radius of the orbit is given by: 
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 so the circumference of the orbit 2C r  is 

  2 92 4 0 0529 3 1 77 1 77 10. / . .C nm nm m        

 The electron’s speed in the orbit is given by 
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 56 54 10. /v m s   

 Therefore,  8 610 3 70 10  revolutions/ / .N s C v    

In the planetary analogy of Earth moving around the sun, this corresponds to 3.7 million 

“years”. 
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(Problem 4-31 continued) 
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4-32. (a)  2 2

1 0
     (Equation 4-20)/E E Z n   

                 
2 2 413 6 74 1 1 7 25 10 72 5. / . .eV eV keV      

(b)      
2 2 22 3
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2 374 69 5 10 13 6. / .eV eV    

       
1 2
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/
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4-33.  

Element Al Ar Sc Fe Ge Kr Zr Ba 

Z 13 18 21 26 32 36 40 56 

E (keV) 1.56 3.19 4.46 7.06 10.98 14.10 17.66 36.35 

 1 2 8 1 210/ /f Hz  6.14 8.77 10.37 13.05 16.28 18.45 20.64 29.62 
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