
Gas dynamics 

 

1. Derive the formula for calculating the speed of sound in ideal gases! 

2. Explain the formation of shock wave from a series of small compression waves! What 

are the major characteristics of shocks? 

3. Derive the relation between the relative velocity increase (dv/v) and the relative 

increase of the channel cross-section (dA/A)! 

4. Derive the relation between the temperature ratio (Tt/T) as a function of the Mach 

number (M) for an isentropic flow! 

5.    
6. Derive the quadratic equation for the square of upstream and the downstream side 

Mach numbers from the conservation lows applied to a steady normal shock! 

7. Draw qualitatively correct graphs of the pressure, density, temperature, Mach number 

and stagnation pressure ratios for a normal shockwave!  

8.    
9. What are the major differences between a Mach wave and an oblique shock? Prove 

that, the tangential velocity component does not change, and the normal velocity 

component will change according to the laws valid for normal shocks! 

10. Draw the qualitatively correct contour graph of the change of the angle of the flow 

direction (delta) as a function of the upstream Mach number (M1) and the angle of the 

oblique shock (beta)! What conclusions can be drawn from this graph? 
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