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Define each of the following terms as applied to nrissiles and satellites:

{i} garth satellites;

(i1} interplanetary vehicles;
(i} launch;

{iv)  zone of influence;

{v) satellite Iaunch window.

{5 marks)
1H) Dhscuss the three sateilite re-entry methods. (9 marks)
fc) Show the events that take place if the speed of 2 body thrown vertically is progressively

increaged from rest to about 11 kmy/'s at an appropriate height, direction and Jocation.

{6 marks)

2 {a) A Kenya Wildlife awreralt fitted with a turbojet engine with an inlet and exhaust area of
7 and 4.5 squarc feet respectively flies at 500 miles per hour at an altitude of 30 000 i
ahove the sea level where the air density 15 0.0008906 Tos/In®. if the inlet pressure and

‘ exhaust pressures are 629.66 and 640 1bs/At” respectively, determine the engine thrust if
the exhanst velogity is 1,600 {tsee, {1 marks)
(b Disciss fen reasons as to why the manafacturers must congider variation of the blade
angle of an aircraft propelier during design. { 10 marks)
3 {23 Desenibe each of the following tyres of aircraft instability modes:
i spcal;
{ii) moll subsidence,
{0 marks)
(hh Explain how cach of the following design features enhance inherent aireeafl stabality:
{1} sweepback;
(i) keel,
{10} narks)

4. With the ad of labelled sketches, describe each of the following with respect to helicopters:

{a) 10tque reaction on a single rotor, {2 marks)

(b} nigid rotor besd armanvement; {9 marks)

{c) airflow reversal. {9 mnarss)
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Explain the importance of a test flight in aviation industry, {4 marks)
Explain what is accomplished by each of the following with regard to test flights:

(i) flight test phase;
(11}  ground testing,
{6 marks)

Highlight the mandatory checks that must be carried under each of the following before
a trial test:

(i) general aireraft;
(iiy  documentation.
{10 marks)

In an hydraulic system steady-state flow exists in a pipe that undergoes a gradual
expansion from a diameter of 60" 10 80". The density of the fluid in the pipe 18 constant

a1 50.21 bm/fit®. If the flow velocity 15 45 .4 fisec in the 60" section, determine the flow
velocity in the 80" section. {7 marks)

Differentiate between each of the following as applied to fluid flow:

{1} head and total head;
(i) veloeity and elevation head.

{4 marks}
With the aid of labelled sketches, compare between streamling and stream tube as
apphied in fluid flow. {9 marks)
Discuss the stages of intentional aircraft spin manoeuvre, (8 marks)

With the aid of a labelled sketch, explain the six degrees of freedom as applied 1n

aircraft manosuvre. {12 marks)
Discuss the effects of shockwave formation on a high speed aircraft. {6 marks)
Highlight four characteristics of super critical airfoils. {4 marks)

With the aid of a jabelled sketch, discuss the formation of a bow shockwave on high
speed atrerafts. {10 marks)
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