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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Define each of the following terms

i. Fluid (2 marks)
il. Viscosity (2 marks)
b) Determine the Sl units of kinematic viscosity 5 nfarks)

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

dimensional fluid flow the acceleration component

a,=u a%x + va%y + Wa%z + a%t (6 marks)

d) Establish whether the velocity field

- O O ]
q= (0 - y® - 22)1+ y°2 - (3x%z+3y2z+ 2 3)K is a possible velocity flow field

for an incompressible fluid (4 marks)

- -
e) State the meaning of each term in the equa%?n- eldq-= _Op +,UM(4 marks)
P P

f) State and explain the Newton'’s law of viscosity (2 marks)
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g) Calculate the velocity components at point (4,5yesponding to the velocity potential

function @ =5(x* - y?) (5 marks)

QUESTION TWO (20 MARKYS)

a) Distinguish between each of the following

i. Laminar and turbulent flows (2 marks)
il. Rotational and irrotational flows (2 marks)
iii. One and two dimensional flows (2 marks)

- O O
b) Obtain the equation of the streamlines for the sigidield given asq = 2x° /- 6x°y j

(5 marks)
c) Velocity for a two dimensional flow field is giveyy
£=(3+ 2xy+4t2)/D+(xy2 +3t) T
Find the velocity and acceleration at point (1282 seconds (9 marks)

QUESTION THREE (20 MARKYS)
a) The velocity components in a two dimensional flagéd for an incompressible fluid

X3

3
are as followsu = yA+2x—x2yandv: xy? —2y—?

Obtain an expression for the stream functgon (7 marks)

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

u=x-4yandv=-y-4x

i. Show that velocity potential exists (3 marks)
il. Determine the form of the velocity potential ni@arks)
iii. Find also the stream function (5 marks)

QUESTION FOUR (20 MARKYS)
a) Distinguish between velocity potential and streamction (2 marks)

b) Obtain the polar form of the candy Riemmans equatio (6 marks)

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 2



c) Derive the three dimensional continuity equation (12 marks)

QUESTION FIVE (20 MARKYS)

a) Distinguish between the Lagrangian and Euleriarhoas of describing motion of

fluid particular (4 marks)
b) Distinguish between Newtonian and plastic fluidiggvexamples (4 marks)
c) Verify whether the functiorg = Asinxis a valid potential function (5 marks)

d) Determine the vorticity of a fluid with velocityefid

- O O O
£=x"yi+ (2xy - xy?) j+ (x* — z*) k and state with reasons if the fluid motion is

rotational or irrotational (7 marks)
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