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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) State any two characteristics of a fluid     (2 marks) 
b) Distinguish between ideal and real fluids     (2 marks) 
c) Briefly describe the effects of temperature and pressure on fluid viscosity (4 marks) 

d) Examine whether the velocity components ( )22 34 yxaxu −−=  and ( )2234 yxayv −=  

represent a physically possible two-dimensional flow   (5 marks) 
e) State the Eulerian description of fluid motion and hence show that for a three dimensional 

fluid flow, the acceleration component 
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 (4 marks) 

g) Verify whether the function xAcos=φ  is a valid potential function (5 marks) 

h) State the Newton’s law of viscosity      (2 marks) 

QUESTION TWO (20 MARKS) 

a) Distinguish between each of the following pairs 
i. Newtonian and non-Newtonian fluids    (2 marks) 

ii.  Compressible and incompressible flows    (2 marks) 
iii.  Steady and unsteady flows      (2 marks) 
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b) Determine whether the flow with velocity field ,ˆˆˆ kcxyjcxzicyzq ++=r
 where c  is 

constant, is rotational or irrotational      (5 marks) 
c) The velocity of a two dimensional unsteady incompressible flow is 

( ) ( ) .ˆ3ˆ423 22 jtxyitxyq ++++=r
 Compute the acceleration at point ( )2,1  after 2 seconds. 

          (9 marks) 

QUESTION THREE (20 MARKS)   

a) The velocity components in a two-dimensional fluid flow are given by 

.;2 222 yxavxyu −+==  Derive the expression for the stream function (7 marks) 

b) In a two dimensional incompressible flow, the fluid velocity components are given by 
.4;4 xyvyxu −−=−=  

i. Show that velocity potential exists     (3 marks) 
ii.  Determine the expression for the velocity potential   (5 marks) 
iii.  Determine also the expression for the stream function   (5 marks) 

QUESTION FOUR (20 MARKS) 

a) Distinguish between Lagrangian and  Eulerian methods of describing motion of fluid 
particles         (4 marks) 

b) Distinguish between Newtonian and plastic fluids, giving examples in each case  
          (4 marks) 

c) Verify whether the function ( )22 yxA −=φ  is a valid potential function (5 marks) 

d) In a three-dimensional incompressible flow, the velocity components in y  and z  

directions are ., 223223 xazcybxwczbyaxv +−=+−=  Determine the missing 

component of velocity distribution such that continuity equation is satisfied  
          (7 marks) 

QUESTION FIVE (20 MARKS) 

a) The potential for flow around a cylinder of radius R is given by 
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where x  and y  are the Cartesian coordinates with the origin at the middle. Derive an 

expression for the stream function ψ       (7 marks) 

b) Given a two dimensional velocity field 
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i. Show that the fluid flow satisfies the mass conservation   (4 marks) 
ii.  Show that the velocity field can be described by a velocity potential  

         (4 marks) 
iii.  Identify this velocity potential     (5 marks)  


