
Solutions to Problem Set 1 
 
Problems from Levine : 
 
1.1 a. λ = 1064 nm ; n = 1 ; 

E = 9
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   = 1.87 * 10-19 J = 1.17 eV 
   
      b. Ave. Power = 5*106 W ; τ = 2*10-8 s ; λ = 1064 nm ; 

 
Ave. Power = Energy per Pulse 
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1.4. a. w = 0.1 cm ; V = 1000 V ; 

KE = eV = 
m
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 Therefore,  

α  = 2.23*10-6 degrees 
 
       b. α  = 1 ;  
 

 w = 
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 Slit width w = 2.22 nm  
 
 
 
 
 



 
1.10. t = 0 ; c = 2 Ao ; 
  

 Probability = 
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Probability =  
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Probability =  2.14*10-4 
 
 
 
 
 



Dr. Gordon’s Problems : 
 

1. a. E = 106 V/cm ; 
 
Intensity = ε0 c E2 (J-1C2m-1) (ms-1) (V2m-2) 
    = 8.854*10-12 * 3*108 * (108)2 
    = 2.66*1013 Js-1m-2 
    = 2.66*109 W/cm2 

 
 b. Electric field felt by 1s electron = q/4πε0a0
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    Intensity =  ε0 c E2 
         = 8.854*10-12 * 3*108 * (5.12*1011)2  
         = 6.96*1020 W/m2 
         = 6.96*1016 W/cm2 
 

2. a. 3 + 2i : 
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  Therefore, 
 3 + 2i = 13 ei(33.69) 

 
 b. 1 + i/2 – i : 
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  Therefore, 

  1 + i/2 – i =  
5
2  ei(71.57) 

 
 
 



3. f(v) = Cv2 exp(-v2/α2) 
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 i.e.  

         v  =  α
π
2 = 1.13 α 

 
b. vmp :  

  0))(( =vf
dv
d  at v = vmp 
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        vmp = α  
 

c. vmed :  
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Using trial & error, we find that νmed = 1.09 α to make the above integral equal to 0.5. 
Therefore, 
 vmed = 1.09 α  
 
d. 222 vv −=σ   
 

 =2v  22

2
2

3
3

0

4
3 2

3

)1(2

3144 2

2

απα

α
απαπ

α =⋅=∫
∞ −

dvev
v

 

 
     Therefore,  
                22222 )13.1(5.1 αασ −=−= vv  

   σ = 0.47 α 
 
 

4. a. P(v>vmean) : 
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            = 1 + 0.3564 - 0.88997 = 0.4664 

          P(v>vmean= α
π
2 )  = 0.4664 

b. P(v>vmp) : 
  

 Probability = 
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            = 1 + 0.4151 – 0.84270 
            = 0.5724 
 
          P(v>vmp= α )  = 0.5724 

  
 c. P(v>vmed) : 

  Probability = 
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             = 1 + 0.3749 – 0.87680 
             = 0.4981 
 
  P(v>vmed= 1.09α )  = 0.4981 
 
 d. P(v>vmean + σ) : 
 
  vmean + σ = 1.13 α + 0.47 α = 1.6 α  

  Probability = 
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             = 1 + 0.1396 – 0.97635 
             = 0.1632 
 
  P(v>vmean + σ = 1.6α ) = 0.1632  
 
 e. P(v>vmean - σ) : 
 
  vmean - σ = 1.13 α - 0.47 α = 0.66 α 
 

  Probability = 
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          = 1 + 0.4818 – 0.64938 = 0.8324 
  P(v>vmean - σ = 0.66α ) = 0.8324  


