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1. 	 Assume that at a point on the wing of the Concorde supersonic transport, the air 

temperature is _woe and the pressure is 1.7xI04 N/m2
• Calculate the density and 

specific volume at this point. (20%) 

2. 	 Consider a wing in low speed wind tunnel, the velocity of the air flow is 160 fils. 

If the velocity at a point on the wing is 195 fils, what is the pressure coefficient at 

this point? (20%) 

3. 	 A light airplane weighs 3,000 Ibfand has a wing area of 180 fi2 . Estimate its sea 

level stall speed if the maximum lift coefficient is 1.8. (20%) 

4. 	 By the method of dimensional analysis, derive the expression M=qooScCm for the 

aerodynamic moment on an airfoil, where qoo is the free stream dynamic pressure, 

S is the reference area, c is the chord length and Cm is the moment coefficient. 

(20%) 

5. 	 A missile is traveling at Mach 3 at standard sea level. What is its speed in 

Kmlhour? (20%) 

Note: 


a, Gas constant for air Units 


286.9 	 J I(kg K) 

53.3533 	 ft lbfl (lb OR) 

1716.59 	 ft lbfI(slug OR) 

Based on a mean molar mass 

for dry air of28.9645 glmol 

b. The sea level standard value of air: pressure 1.01325x105 N/m2, 

density 1.225 kg/m 3 or 0..00237 slug/ft 3, 

specific heat ratio 1.4, 

temperature 15°e. 
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