
Physics of Galaxies 

ANSWERS: SET NUMBER 5 

1. and 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[5 marks] and [5 marks]  

3. Given the adiabatic law 
γρKp = ,   

where K is a constant, then 
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Hence 

( ) ( ) 2/12/1 −= γργKu . [3 marks]  

4.  We have 

    HH2
2 mn=ρ ,   



where 
2Hn  is the number-density of hydrogen  molecules and Hm is the mass of the hydrogen atom. 
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5. If 
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then we have from the dispersion relation  

02 <ω ,   

so that ω is imaginary. Hence writing 

αω i±= ,   

where α is a real positive number and substituting into the wave-like solution for the density 

perturbation ρ1(t,x) 
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The second line of the latter equation shows that we have a standing wave with amplitude 
t

e
αρ m

01 . [5 marks]  

[Total marks available 21] 

 


