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QUESTION 1 
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QUESTION 2 

At section (1), in the isentropic flow of carbon dioxide, 
. Determine the flow velocity , 

at another section (2), where the Mach number is 2.0. Also calculate the section 
area ratio, .  

o
1 1 140 kPa (abs), 60 C, and V 350 m/sp T  

2 1/A A
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QUESTION 3 

Using the compressible Bernoulli’s equation and mass conservation find an 
expression for the speed of sound assuming isentropic flow of an ideal gas 
(use the relations  and constp  RTp  ). Hence estimate the speed of 
sound in air at ambient conditions. ( 401.1,//9.286  KkgR J ) 
 
QUESTION 4 

a. Consider a weak pressure pulse travelling through a fluid at rest. Determine 
the speed of the pulse using a control volume analysis. Hence, determine 
the speed of sound in an ideal gas. 

b. An aircraft is cruising at 1000-m  elevation z  above you moves past in a 
flyby. How many seconds after the plane passes overhead do you expect to 
wait before you hear the aircraft if it is moving with a Mach number equal to 
1.5 and the ambient temperature is o20 C  (for air 

). 286.9 J/(kg K), k=1.401R  
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