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1 (a) Describe each of the following aircraft manoeuvres:
@) climbing turn;
(i)  descending turn. (8 marks)
(b)  Anaircraft of 12,000 kg mass climbs at an angle of 10° to the horizontal with a
speed of 110 knots along its line of flight. If the drag at this speed is 36.0 kN,
determine:
(i) power used in overcoming drag;
(i)  power used in overcoming the force of gravity;
(iii)  total power required for the climb. (6 marks)
(©)  Ajetaircraft witha wing loading of 2.4 kN/m” and a mass of 4,500 kg has a
maximum thrust of 30 kN at sea level. If the drag coefficient at a speed of 270 knots
is 0.04, determine:
. ) maximum possible rate of climb;
(i)  greatest angle of climb at this speed. (6 marks)
Z With the aid of labelled sketches, differentiate between the construction and operation of plain
and slotted trailing edge flaps. (20 marks)
35 (a) Outline five variable factors that increase the static stability of an aircraft. (5 marks)
(b) With the aid of labelled sketches, describe each of the following features which
enhance aircraft lateral stability:
(i) dihedral; (8 marks)
(i)  anhedral. | (7 marks)
4 Describe each of the following forces with reference to helicopters:
(a) torque; : (8 marks)
(b) gyroscopic precession. (12 marks)
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o With the aid of labelled sketches, describe each of the following methods of balancing
control surfaces:

(@)
(b)

6. (a

(b)

(b)

mass; (12 marks)
aerodynamic. (8 marks)
6 When there is no wind, a certain aircraft can glide engine off a horizontal
distance of 1.5 nautical miles for every 1,000 ft of height. Determine the
gliding angle. (5 marks)
(it)  Calculate the glidgng angle and horizontal distance travelled per 1,000 ft
of height if the aircraft in question a (i) glides against a head wind of 20 knots
and the airspeed during the glide is 60 knots. (5 marks)
Discuss aircraft ceiling with reference to aircraft performance. (10 marks)

Explain the effect of each of the following on aircraft climb performance:

@) altitude;

(i)  mass;

(iii) flap setting;

(iv)  wind component. (12 marks)
Explain the effect of weight on aircraft descent. (8 marks)

8. With the aid of labelled sketches of a swept back wing at stall, explain:

(@
(b)
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The causes of pitch up; : . (8 marks)

Each of the following methods of alleviating pitch up:

@)

(i)
(i)
@(iv)

wash out;

wing fences;

vortex generators;

saw tooth leading edge. (12 marks)
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