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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) Differentiate between rotational and irrotational fluid flow hence test if aflow with
S A 2.3 |7 4 3. 2\5 :
velocity g = €—3x y |+(xy -3x’y )j isrotationa (6 Marks)
b) Sketch the streamlines and equipotential lines representing;
(i) Uniform flow (2 Marks)
(i1) Doublet flow (2 Marks)
C) Find the velocity potential for a complex potential whose stream function
2 X
=X2 -y - 6 Mark
Xy (6 Marks)

d) Find the velocity vector of afluid with potential function @ = x> — y* —2xy hence or

otherwise test if the fluid is compressible. (6 Marks)
- O O
e) Find the equations of streamlines and sketch them for theflow with q=-yi+xj.
(6 Marks)
f) Distinguish between the plane covette and plane poisseuille flow. (2 Marks)

QUESTION TWO (20 MARKS)

a) Discuss potential flow. (5 Marks)
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b) Construct the complex potentia arising from a source and sink combination if the two are
of equal but opposite strength and located equidistant from the origin.

(11 Marks)
C) Test if atwo dimensional fluid flow with velocity componentsu = xy (4y? — x?) and
v =y (4xy? — y3) satisfies the continuity equation. (4 Marks)
QUESTION THREE (20 MARKS)
a) Verify that streamlines and equipotential lines are orthogonal . (5 Marks)
b) Investigate the flow whose complex velocity potential isw(z) = ik™z(k isaconstant)

(10 Marks)
C) Show that the fluid having potential function ® = x2 — y? + 2xy represents flow of an

incompressible fluid. (5 Marks)
QUESTION FOUR (20 MARKS)

a) The stream function of afluid flow isgiven as W = xy* - X% .

(i) Findthefluid velocity and (4 Marks)
(if) The corresponding velocity potential (5 Marks)
b) Discuss the plane covette fluid flow. (11 Marks)

QUESTION FIVE (20 MARKYS)
Discuss each of the following fluid flows;

a) Flow through acircular cylinder (10 Marks)
b) Fow past acircular cylinder. (10 Marks)
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