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QUESTION ONE (30 MARKS)

(a)Explain the following properties of fluids.
i.  Specific weight
ii.  Specific volume

iii.  Specific heat (3marks)
(b) Deduce the relationship between specific weight and density of a fluid. (3 marks)
(¢) Explain the following types of fluid flow. (Smarks)

i.  Barotrophic flow
ii.  Lamina flow and turbulent flow
iii.  Uniform flow and non-uniform flow

(d) A 3D flow is given by
u=(yz+t)i
v=(xz-t)j
w = (xy)k
Find the acceleration at P (1,2,3) after 1 second - (4marks)

(e)Explain the following
i.  Streak line
ii.  Stream line (3marks)
iii.  Pathline

(f) Water flows through 0.4m pipe at a rate of 30001 per minute, at another section
the pipe diameter reduces to  0.16m. What are the average velocities of the flow at the two
sections? (4marks)

(g) A 2D flow field is given by @ = 3xy. (8 marks)
a. Determine the stream function
b. Determine velocity at A (1,3) and B (3.3)
c. What is the discharge between the streamlines passing through these points?

QUESTION TWO (20 MARKS)
(a) State Bernoulli’s equation for incompressible fluid. (2marks)
(b) Starting with Euler’s Equation of motion derive Bernoulli’s equation (12marks)
(c) A liquid of specific gravity of 1.3 flows in a pipe at a rate of 800 I/s from point A to point
B, which is 1m above point A. The diameters at section A and B are 0.6m and 0.3m
respectively. If the pressure at section A is 10 bar.

Determine the pressure of section B. (6marks)



QUESTION THREE (20 MARKS)

A velocity field is given by q = _____;3;:?;

Determine whether the flow is irrotational and calculate the circulation

Around
i Square with its corners (1,0) (2,0) (2,1) L1 ): (10marks)
ii.  Unit cycle with center at the origin. (10marks)

QUESTION FOUR (20 MARKS)

(a)A space is bounded by an ideal fixed surface S drawn in 2 homogeneous incompressible
fluid satisfying the condition for the existence of velocity potential V. Prove that the rate pet unit

times at which energy flows across is the space bounded by s’ 1s given by —p [f %E; : 2—-—?1 ds where

p is density , an is an element drawn to the normal of 0s. - (5marks)

(b) Show that for a diabetic process pE~ = constant where 1 = %. (7marks)

(c) Define entropy- (2marks)

(d). Expressing the entropy S and internal energy E in terms of pressure P and volume V.
Ty _ o and (B)v =

Show t (av I = and (ap) Y= (6marks)

QUESTION FIVE (20 MARKS)

(a) State the law of conservation. (2marks)
(b) Write the continuity equation in cylindrical coordinates for compressible fluid and
incompressible fluid. (4marks)
(¢) From the properties of stream, prove that ¢ is constant along a stream line.  (4marks)
(d) Examine whether the velocity component is given by u = XY v = 2yz represents 2D

OR 3D incompressible fluid then determine its stream function. (10marks)



