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QUESTION ONE (20 MARKS)

(a) What is an initial force? (1Mk)
(b) Relate the three fundamental quantities and their dimensions. (3Mks)
(c) By use of initial forces and gravitational forces define the Froude number. (4Mks)

(d) Consider a small aeroplane with characteristic length of 10cm and characteristic speed

U of 10* cm/s. find the Froude number (5Mks)
(e) Define a thermodynamic system. (3Mks)
(f) Use (e) above to explain internal energy. (3Mks)

QUESTION TWO (20 MARKS)

(a) Define an adiabatic process. (2Mks)
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(b) Show that for an additional process for a perfect gas V = constant X T&D (10Mks)
(c) Explain a reversible process (5Mks)

(d) Using a specific example define a stagnation point. (3Mks)
QUESTION THREE (20MARKS)

An equation of our disturbance caused by an aerofoil moving at a steady speed U through an
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otherwise undisturbed air is given by (1 — Mz)ﬁ - 3_31? =

(i) Define the terms M and ¢. (2Mks)
(ii) Discuss fully the cases below using the above equation
(a) Subsonic case (6Mks)
(b) Supersonic case (6Mks)

(c) Hypersonic case (6Mks)




QUESTION FOUR (20MARKS)

(a) What is Reynolds number (1MKk)

(b) Discuss (a) above if a characteristic length L = 103¢m and a characteristics speed U =
10%cm/s in aerodynamic s and in hydrodynamics if L = 103cm and U = 10*cm/

(7Mks)

(c) Using the flow relation d6 = VMZ =1 dv.show that the Prandtl-Meyer function

V(M) = /:—E arctan ‘:—3 (M? — 1) —arctan VM2 -1 (12Mks)

QUESTION FIVE (20MARKS)

(a) Air flowing in a duct has a velocity of 300m/s, pressure 1.0 bar and temperature 290k.

Takingy = 14 and R = 287 1/, K

Determine
(i) Stagnation temperature and pressure for an isentropic flow (5Mks)
(i1) Velocity of sound in the dynamic land stagnation conditions (4Mks)
(iii) Stagnation pressure assuming constant density (5MKks)

(b) Derive Bernoulli’s equation for an isentropic and incompressible flow. (6Mks)




