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QUESTION ONE (30 MARKS)

(a) Distinguish between the following as used in fluid mechanics;

(i) Viscous fluid and [nviscid fluid (2mks)
(ii) Irrotational and rotational flow (2mks)
(b) State the first law of Thermodynamics (2mks)

(¢) A liquid compressed in a cylinder has a volume of0.4cm’ at a pressure of 6.8 10" N/ em?
and volume of 0.396¢m” at a pressure of 1.36x10 x 10 N/ em® . Calculate the Bulk modulus of

the fluid. (4mks)
(d) Prove that for adiabatic process, Pp~”= a constant, where y=C, /C, (8mks)
(e) Determine the dimension of the coefficient of viscosity (3mks)

(f) Show whether or not the continuity equation is satisfied given the following;
ur.:x'“‘—y‘ﬂ‘gz’*x,v:y3—x3,w=—3xzz—3yzz+z3 (4mks)

(g) The velocity along streamline is given byv = (2s+¢+1)m/s. Find the acceleration and

velocity at s = 2mafier ls (Smks)

QUESTION TWO (20 MARKS)

(a) Determine which of the velocity component sets given below satisfy the equation of
continuity;

()u = Asin(xp), v =—Asin{xy) (3mks)
(u=x +y,v=x —J (3mks)

(ii)u = 25 43y v ==25) +3y° +3zy, v=—§z2 —2xz—6yz
2 (4mks)
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(b) Find the equation of the streamline given thatu =




QUESTION THREE (20 MARKS)

Y 2 - .
Test whether the motion specified by g = M, with K as a constant,
x“+y
(a) Is a possible motion for an incompressible fluid (5mks)

(b) Test whether the motion is of the potential kind, hence or otherwise determine the velocity
potential (15mks)

QUESTION FOUR (20 MARKS)

(a) Prove that C, —C, = Rwhere Ris a gas constant. (8mks)

(b) The velocity of a point in a fluid for a 1-D flow may be given in Eulerian co-ordinates by
u = Ax + Bt where 4 and B are constants. Find the displacement of a fluid particle in

Langrangian system given that the initial conditions are x = x, f =, = 0 may be assumed.
(12mks)

QUESTION FIVE (20 MARKS)

(a) Find the velocity component of a fluid particle when the velocity distribution is given by

g =i(Ax’y)+ j(By’zt) + k(czt®) (5mks)
(b) Given thatu = af_bjj 3 e a{+bf s w=0
x+y X“+y
(i) Investigate the nature of the fluid motion. (10mks)

(ii) Show that the velocity potential is given by @ = {% ln(x2 4 3 )+ htan™ (i}}
X

(5mks)



