
AAE 333 Exam 1 
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Open Book (Closed notes) 

1 Crib Sheet (two sided) 

Calculator allowed 

Hand in crib sheet and scratch work with exam 

Do not staple to Scantron 

PUT YOUR Purdue ID ON THE SCANTRON !!! 

 

1) Consider the 2D flow in a rectangular box as shown.    

The velocity  field  is given by u=3 x, v=-3 y 

 

 
 

 

The volume flow rate (per unit span)  out of the box through the top face, AB, is 

 

a) -6      b) -3      c)  0       d) 3       e) 6 

 

2) For the same case as in Problem 1) :  

 

The volume flow rate out of the box through the front  face, DA , is 

 

a) -6      b) -3      c)  0       d) 3       e) 6 



 

3) The density of 10W30 motor oil, in kg/m^3, is closest to  

 

a) 0.1      b) 1      c) 10       d) 100       e) 1000 

 

 

4) A  2D velocity field is given by u=3 y + 6 x; v= -3 x - 6 y 

where  x  and y are in meters and u,v  in m/s 

 

The vorticity component in the +z direction is  

 

a) -6      b) -3    c) 0     d) 3     e) 6 

 

5) The units of vorticity in problem  4) are 

a) m^2/s     b) m/s   c) s    d) 1/s   e)  s/m 

 

 

6) A  2D velocity field is given by u=3 y + 6 x; v= -3 x - 6 y 

where x and y are in meters and u,v  in m/s 

 

The total volume flow rate (per unit span) out of a circle of radius 1 centered on the origin is 

 

a) -6     b)  -3    c) 0    d) 3    e) 6    

 

7) A 2D velocity field is given by u=3 y , v=-3 x.  The temperature in the field is given by        

 T= 300 + 4*(x^2+y^2).  

 

The time rate of change of temperature  of a fluid particle as it moves through the point  

x=y=1 is 

a) -6    b)  16    c) -3   d) 0   e) 8 

 

 

 

 

 

 



8) Consider a horizontal plate as shown in the accompanying figure. The gage pressure on the 

lower surface of the plate in 3 x^2  (in kPa)   The gage pressure on the upper surface of the 

plate is 0.  

 

The (clockwise) moment (in N-m/m) about the point x=y=0 is 

a) -3       b)  3     c)  -12      d) 12     e)  6 

 

 

9) For the plate shown in Prob. 8, the resultant force (in N/m) acting on the plate is 

a) 4 xe     b)  4 
ye     c) 8 xe     d) 8 

ye     e) -8 
ye  

(Where the vectors are unit vectors in the coordinate directions) 

 

10) A cube, .1m on each edge, is partially submerged in water to a depth of .04m.  The mass of the 

cube is 

a) 2 kg    b) .04 kg   c) 0.4 kg   d) 1 kg 

 

11) An air  flow with a free stream velocity of 40m/s passes over an airplane. The highest gage 

pressure that could be measured on the airplane is closest to  

a) .8 Pa      b)  16 Pa     c) 70 Pa      d) 800 Pa       e) 8000 Pa 

 

12)  A constant area hose with a diameter of 4cm carries 500 liters of water per minute .  The 

average velocity in the hose is closest to  

a) .1 cm/s     b) 1 cm/s     c) 10 cm/s     d) 100 cm/s        e) 1000 cm/s 


