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1.  With the aid of a [abelled sketch, describe the four tail designs features which may affect the
restoring moment of positive static longitudinal stability in flight. (20 marks)
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With the aid of a labelled sketch, highlight the procedure of launching a satellite to the moon.

(20 marks)

Describe two methods of achieving “K” coupling effect on pure helicopters. :
' - Bl i : (8 marks)
Explain four reasons why the forward speed of helicopters is limited. (12 marks)

With the aid of sketches, differentiate between each of the following as applied to fluid
flow:

(i) main to main and main to lateral;

(i)  reservoir to reservoir and pipe to reservoir. (8 marks)

An aircraft maintenance cleaning facility pipe 100 ft long and 20 inches in diameter

contains water at 200° F, flowing at a mass flow rate of 700 1b m/sec. The water has a

density of 60 Ib|ft?, viscosity of 1.98 x 0.00000010 and relative roughness of the pipe

is 0.00008. Using Darcy formula, calculate the head Ioss for the pipe. Take f=0.012.
(12 marks)

Outline eight checks to be carried out on an aircraft reieased from a check “C” before
subjecting it to a test flight. (8 marks)

Explain how an aircraft pilot can ascertain the maximum and minimum speeds in level
flight. (12 marks)

Discuss each of the following:

(1) two effects of shockwaves on pressure distribution over an aircraft wing;

(i1)  buffet boundary layer on an aircraft;

(it1) arearulein aim;aft design;

(tv)  main features of a supersonic aircraft wing. ' (8 marks)
State four:

1 advantages of rectangular aircraft wing planforms;

(i)  disadvantages of elliptical aircraft wing planforms. (4 marks)



(c) Explain:

(i) why the angle of attack corresponding to CL,_,. on sweptback wings planforms
of low aspect ratio cannot be used for landing; = :

—{(i1)  four general features of an aircraft crescent wing. | (8 marks)

] = ) With aid of a pressure-volume graph, explain the principle of operation of an
aeropiston engine for one complete cycle. - v * (10 marks)

(b) With the aid of a labelled sketch, describe the operation of a turbojet engine.

(10 marks)
819 Outline three factors that maximize each of the following on a jet aircraft:
: (i)  range;
-
(i)  endurance. (6 marks)
b) A Kenya Airways Boeing 737 weighing 250,000 kg has a wing span and cord of 50 ft
and 10 ft respectively. The lift coefficient and drag ratio are 0.65 and 15 respectively.
If the engines failed at 40,000 ft where the air density is 0.0024091 slugs, determine
the:
(1) maximum glide angle;
(i1) maximum range measured along the ground;
(i)  equilibrium glide velocity. (10 marks)
(c) Explain the effects of each of the following during gliding:
ot ()  wing;

(i)  lift to drag ratio;
(i)  wing area;

(iv) wind. (4 marks)

THIS IS THE LAST PRINTED PAGE

2107/304 3
Qct/Nov. 2016



