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University Examinations 2019/2020 
 

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF MATHIMATICS AND COMPUTER SCIENCE AND BACHELOR OF 

EDUCATION SCIENCE 
 

SMA3355: FLUID MECHANICS I 
 

DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS)    

a) Define each of the following terms  

i. Fluid          (2 marks) 

ii. Viscosity         (2 marks) 

b) Determine the SI units of kinematic viscosity     (5 marks) 

c) State the Eulerian description of fluid motion and hence show that for a three 

dimensional fluid flow the acceleration component  
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d) Establish whether the velocity field 
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for an incompressible fluid       (4 marks) 

e) State the meaning of each term in the equation 
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f) State and explain the Newton’s law of viscosity     (2 marks) 
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g) Calculate the velocity components at point (4,5) corresponding to the velocity potential 

function )(5 22 yx −=φ        (5 marks)

  

     QUESTION TWO (20 MARKS) 

a) Distinguish between each of the following  

i. Laminar and turbulent flows       (2 marks) 

ii. Rotational and irrotational flows      (2 marks) 

iii.  One and two dimensional flows     (2 marks) 

b) Obtain the equation of the streamlines for the velocity field given as 
∧∧→

−= jyxxq 23 62 ι

          (5 marks) 

c) Velocity for a two dimensional flow field is given by 
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Find the velocity and acceleration at point (1,2) after 2 seconds  (9 marks) 

 

      QUESTION THREE (20 MARKS) 

a) The velocity components in a two dimensional flow field for an incompressible fluid 

are as follows 
3
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Obtain an expression for the stream function ψ     (7 marks) 

b) In a two dimensional incompressible flow, the fluid velocity components are given by 

xyvandyxu 44 −−=−=   

i. Show that velocity potential exists     (3 marks) 

ii. Determine the form of the velocity potential    (5 marks) 

iii.  Find also the stream function       (5 marks)

        

QUESTION FOUR (20 MARKS)       

a) Distinguish between velocity potential and stream function    (2 marks) 

b) Obtain the polar form of the candy Riemmans equation    (6 marks) 
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c) Derive the three dimensional continuity equation     (12 marks) 

              

     QUESTION FIVE (20 MARKS) 

a) Distinguish between the Lagrangian and Eulerian methods of describing motion of 

fluid particular          (4 marks) 

b) Distinguish between Newtonian and plastic fluid giving examples  (4 marks) 

c) Verify whether the function xAsin=φ is a valid potential function  (5 marks) 

d) Determine the vorticity of a fluid with velocity field  

∧∧∧→
−+−+= kzxjxyxyiyx )()2( 2222ε and state with reasons if the fluid motion is 

rotational or irrotational        (7 marks) 

          

      


