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FYS 3610: Week 39 Solutions 

 

Exercise 1 (17 points) 

a) 

 

   
After Prölss, 2004, ISBN 3-540-21426-7  

 

 

b) See figure above 
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c)  

𝑝 = pressure 

𝜌 = mass density  

 

d) 𝑛(𝑧) = 𝑛(𝑧0) exp (−
𝑚𝑔

𝑘𝐵𝑇
(𝑧 − 𝑧𝑜)) 

 

e) 𝐻 ≈ 60 𝑘𝑚 

 

 

 

Exercise 2 (12 points) 

a) 𝑚
𝑑 �⃗� 

𝑑𝑡
= 𝑞 �⃗� + 𝑞(𝑣 × �⃗� ) 

𝑣 = velocity 

𝑚 = mass 

𝑞 = elementary charge 

�⃗� = electric field 

�⃗� = magnetic field 
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b)  𝑚
𝑑 �⃗� ||

𝑑𝑡
= 𝑞 �⃗� || 

𝑚
𝑑 �⃗� ⊥

𝑑𝑡
= 𝑞 �⃗� ⊥ + 𝑞(𝑣 ⊥ × �⃗� )  

 

𝑣 || (𝑡) = 𝑣 || (𝑡0) +
𝑞 �⃗� ||

𝑚
(𝑡 − 𝑡0)  

 

c) 𝑣 𝐷
𝐸 = �⃗� ⊥ × �⃗� /𝐵2  

 

d) 500 m/s 

 

e) Choose any drift you want. See pages 223, 226, 229, 231 of the 

book. 
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Exercise 3 (10 points) 

a) See figure: 

 

     Credit: ESA (adapted from picture by C. Russel) 

 

b) ~10 𝑅𝐸 

 

c) 𝐿 =
𝑟

𝑅𝑚
≈ 1.9 

 

Exercise 4 (8 points) (more difficult) 

a) The cross product between the current density and the magnetic field 

𝑗 × �⃗�   and the time derivative 𝜕/𝜕𝑡. 



 

Page 5 of 5 
 

 

b) 𝜔(𝑘) =  √
𝛾𝑝0

𝜌0
𝑘  

 

 

 

 e)  

 

 

 

 

𝜔 

𝑘 


