
Atmospheric Dynamics 

Solutions to Tutorial Questions on Chapters 3 
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In 1 hour the mixing ratio will increase by ppbv31053600 −×× , giving a new mixing 
ratio of ppbv328 . 
 
 
2)  The difference between true and apparent gravity is due to the centrifugal force.  
 

a) At the pole, there is no centrifugal force, so the difference is zero 
 

b) At the equator, ( ) ( ) 2232152 1039.310367110292.7 −−−− ×=×××=Ω msmsR , and 
the centrifugal force is directed away from the axis of rotation, i.e. in the opposite 
direction to gravity. Thus apparent gravity is less than true gravity by 

221039.3 −−× ms  
 

At 45 N  we have a configuration shown in the sketch.  Now  
45cos22 RrBC Ω=Ω=  

= 22 45cos1039.3 −−× ms  

AC = apg  

AB = g  
 
To get magnitude of apg  use the 

cosine rule 

ABCBABCBABCAC cos.2222 −+=  
 
This allows us to find AC, giving 
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Ignore second term under square root in comparison with third and use binomial theorem 
to expand the root gives  
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To get the angle BAC, use the sine rule 
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so that  
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21085.9 −×=A  degrees 

 


