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1. Discuss how a space shuttle re-enters the atmosphere and lands. - (20 marks)
5 (a) With reference to gyroscopes, explain each of the following terms:

6)) rigidity in space;
(ii)  precession.

(4 marks)
(b) With the aid of a labelled sketch, discuss the construction and principle of operation of
the artificial horizon. » (16 marks)
3 Discuss each of the following jet engine assemblies:
(a) centrifugal flow compressor; (10 marks)
(b)  turbine; : (6 marks)
Jc) combustion chamber. (4 marks)

4. With the aid of labelled sketches, describe stall characteristics on thin wings under each of the

following:

(@) low speed stall; : (6 marks)

(b)  formation of a separation bubble; ‘ (4 marks)

(©) laminar flow separation; : (4 marks)

(d) variation of critical angle of attack with free stream mach number. (6 marks)
5. Discuss the checks carried out during the execution of a flight test on a new aircraft before

acceptance by a commercial aircraft operator. ; (20 marks)

6. (a)  With the aid of labelled sketches, differentiate between a stream tube and a tube of flow
with reference to fluid flow. (6 marks)

(b)  Discuss each of the following with reference to fluid flow:

) path lines;
(i)  time lines;
(iii)  streak lines;
(iv)  stream lines.
(8 marks)

(©) Steady - state flow exists in a pipe that undergoes a gradual expansion from a diameter
of 3 inches to a diameter of 11 inches. The density of the fluid in the pipe is constant
at 40.6 m/ft>. If the flow velocity is 56.7 ft/sec in the 3 inches section, determine the
flow velocity in the expanded section. (6 marks)
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