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AAE 333, SPRING 2011   
Midterm Exam 2 

INSTRUCTIONS:
DO NOT OPEN THIS TEST UNTIL TOLD TO DO SO

          THIS TEST IS CLOSED BOOKS AND CLOSED NOTES
           You can use one-page formula sheet. 
           Show your work to receive credit. 
           Hand this test sheet in with your papers.
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1.[25 points] A turbojet engine draws in 20 kg of air per second, at a velocity of 100 m/s, 
and it discharges the air at 500 m/s. Both velocities are measured relative to the engine. 
What is the thrust delivered by this engine? 

2. [20 points] A large storage container at the Lunar station is filled with water to a height 
of 10 m. The container bottom has an circular opening of 1 inch in diameter. What is the 
flow rate of water out of the container?  Make reasonable assumption and state them. 
Note that Moon's gravity is about 1/6 of that on Earth.  
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3. [10 points each] Sketch neatly the streamlines of the flow corresponding to the 
following stream functions. Show the direction of flow in each case. 

a) =− y

b) = x− y

b)  = x−12 y−12
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4. [5 points each] 
 a) List the 5 assumptions required to derive Bernoulli’s Equation.

 b) Why can simple potential flow solutions be added to produce complicated solutions?

 c)  Liquid hydrogen at the temperature of 20 K( -253 C) and the density of 68 g/m3  is 
supplied from the external tank to the Space Shuttle main engine at a rate of  200 kg/s 
through a 17-inch diameter circular pipe. 

What is the volumetric flow rate  of liquid hydrogen? 

d) For conditions of problem c), what is the average velocity of liquid hydrogen in the 
pipe? 



NAME  ________________________________ 

e)  What is the boundary condition on a solid surface in potential flow?


