
Fluid Mechanics AAE333, Spring 2014 
 

Exam #1: Wednesday, February 26 
 1:30  - 2:20 pm (in class) 

 
Study Questions: 
1) Introductory Concepts 

a) What is a fluid? 
b) How does a liquid and gas differ?  How are they the same? 
c) What is the continuum hypothesis and how is it used in fluid mechanics? 
d) What are major fluid flow parameters and what are their units in SI?  
e) What are the two basic Aerodynamic forces? 

i) How can they be used to compute lift and drag?  
ii) How does this relate to the way you draw your control volumes? 

f) What is the pitching moment?  
g) What are the 5 most commonly used non-dimensional coefficients in 

aerodynamics?  Why? 
h) How the reference areas and lengths are defined for a streamline body?  Bluff 

Body?  Why? 
i) How can the Buckingham Pi Theorem be used to analyze fluid flow problems?  
j) What conditions must be satisfied for Dynamic Similarity? 
k) What is the functional relationship for the Drag coefficient? Lift coefficient, 

Moment coefficient? 
l) What is incompressible flow? How does this relate to the functional relationship 

for the lift/drag coefficient? 
m) What is the definition of Mach number? Reynolds number?     
n) What are major fluid flow regimes in terms of Reynolds number and Mach 

number?  
 
2) Fluid Statics 

a) Define a static fluid. 
b) Derive the hydrostatic equation.  What is balancing the pressure gradient? 
c) In general, what “type” of forces balance the pressure gradient? 
d) How is the pressure distribution used to compute forces and moments?  
e) What is the condition for pressure on the free surface of the fluid?  
f) What is hydrostatic equation for a fluid in solid-body rotation?  

 
3) Vector Calculus 

a) How does a vector differ from a scalar?  Which of the governing equations are 
vectors and which are scalars? 

b) Define the dot (inner) product.  Where is the dot product used in fluid mechanics? 
c) Define the divergence, gradient, and curl.  Give an example of how each is used 

in fluid mechanics. 
d) How the coordinate vectors are defined in Cartesian, cylindrical and spherical 

coordinate systems?  



e) How are cylindrical and spherical coordinates related to the Cartesian 
coordinates? 

f) Review Line, Surface, and Volume integrals 
i) What is dS? 
ii) What is dV for volume integrals 

4) Conservation Laws 
a) What are the three Physical principles behind the conservations laws.  
b) What is meant by the term flux? What is volumetric flux? Mass flux? Momentum 

flux? 
c) How is the volumetric/mass flow rate defined? 
d) Conservations of Mass 

i) Write the conservation of mass equation in words. (ie What does each term 
represent?) 

ii) How are the global conservation of mass and the continuity equation related? 
iii) How is the average velocity related to the conservation of mass? 

e) What is the physical interpretation of the divergence of velocity? 
 
 
 
“When you are in any contest you should work as if there were - to the very last minute - 
a chance to lose it.” – Dwight D. Eisenhower, 1890 – 1969. 


