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A dingram of a light plene is show.

Elevator

Horizonial tailplane
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() A static-weight and balance test is carried out on the light plane to
Getermine the position of the centre of gravity.

A resction force of 15001N is messured at the nose wheel, and a total of
60001N is measured atthe main wheels,

Calculate the horizontal distance, , from point A 1o the centre of gravity.
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(a) _Ailerons are fitted to the rear section of an aircraft's main wing. 3
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(d)  An aireraft has a mass of 1200 kg and experiences a drag of 3 kN.
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As an aireraft comes in to land, its velocity is decreased.

What adjostments would the pilot make to the acrodynamics of the aircraft in
order to compensate for this reduced velocity?

NN o

RS ASE.

Cranas..an. ThACS





image8.png
The diagram shows the vertical force system for an aircraf in lovel flight.
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() Calculate the magnitude of the force (F) required at the horizontal
*‘.ﬁ:bl“mllexlwﬂf 1o ensure that the aircraft stays trimmed level.
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An aircraft is travelling at constant velocity at an incline of 19%

The mass of the ircraft is 85 tonne.
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Determine the magnitude of the lift in this sitation.
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(&) Anaircraft of mass 300 tonnes is in a steep descent The aircrafthas a lft to drag 2
ratio (LID) of 811,
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The photo shows zirbrakes in place as an aircraft lands.

Explain how an airbrake operates to slow an aireraft during landing.
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() Two aerofoils in an airstream are shown. Complete the diagrams by
indicating typical airflows over each aerofoil.

(i) The diagrams show & small aircraft in level flight, and banking at an angle
of 30°.

‘Bxplain why tho banking aircraft will lose altitude f the Lift vector (L) is
the same in each case,
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A glider is maintaining constant velocity in a desoent at 15° to the horizontal.
The pilot has 2 mass of 83 kg.

1 the glider experiences drag equal 10 1600 N, calcolatsthe mass of the glides
and the Lift o Drag atio (L D).
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Which of the following control surfaces on an aircraft s used to control the pitching
moment?

(&) Aileron

(8 Elevator

(©) Flap

(D) Rudder
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Scale
10 mm =200 kN

Lift to Drag Ratio = 8:1
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. An aircraft of mass 260 tonnes develops a thrust of 987 KN to m
cline of 15°.
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How do the airspeed and the angle of atiack affect drag during flight? 3
s the angle of attack is increased ai slow spee, it generates more Iift and increases the
nduced drag. As the angle of attack increases, the plane presents more frontal area and this
il increase the parasite drag. As the airspeed increases, the angle of attack decreases which
lowers fhe induced drag but increases the parasite drag. -

Atlow speed angle of atack and extended flaps increases it and induced drag. At cuisng speeds
the angle of attack decreases and flapsretract providing lss nduced drag but the parasiticdrag (
produced by the frontal area/shape of the plane) increases with incraased speed.
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Which of the following control surfaces on an aircraft is used to control yawing?
(#) Aileron

(B) Elevator
(©) Flap

Rudder
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Describe the function of winglets on modern aircraft. 2

Winglets are small additions to the outside end of wings to reduce wingtip vortices which increase
drag and reduce wing efficiency. Winglets therefore increase lift, induced drag and stability and
reduce fuel consumption.
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An aerofoil was tested in a wind tunnel.

This test produced a resultant force of 350 N at an angle of 10° to the 1ift axis.
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Lift to Drag Ratio
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In which of the following pairs do the forces oppose cach other during level flight?

(A) Liftand drag
(B) Thrust and lift

(©) Drag and thrust
(D) Weight and drag
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The diagram shows an acrofoil.
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Which condition needs to be achieved for lift to occur?

Pressure 1 < Pressure 2

Pressure 1 = Pressure 2

B,
C.  Pressure 1 > Pressure 2
D.

Pressure 1 + Pressure 2
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Explain how the angle of antack of an aircraft in flight influences the lift

generated by the wings. Use a labelled skeich 1o support your answer.

Lift s generated by ;
1. Airforces to high veloeities above the wing which creates a low pressure to produce
It by the Bernoul effect.

2. A being forces to change direction as a result ofthe angle of atack of the wing.

talling of the aircraft will occur If the wing angle exceeds the critical angle of attack for the wing

design.
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A two-engine aircrafl with mass 330 tonnes s climbing at 15°. Each engine
produces 10 kN of thrust. The ircraft maintains a constant velocity.

() Complete the space diagram by indicating the four key forces of flight 2
for this sitoation.
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Exercise 3.1

The rocket engine of a missile ejects 210 kg of exhaust gases per second
at the speed of 950 nv's relative to the engine. Calculate the thrust of the
rocket engine.

Fhe Fhowsdt o€ ¢ vrocket o(—ep@o(_( Poras
He rede of cfxdwge of ma at Oul

ﬁ(«AP o ‘/’LP 5%\!‘95 Con (wm e and exﬁf//aa{‘

CLa;«Se i PO o AU

= V- M

2to ¢ ACO =20 O
= 199.5kgm/c.
Thrugd = ch

0;3/8{‘,\ o wa et un pe Seconsd
For 1 cecorat Thrwsd = 1445 1¢N.




image27.png
The engine of a jet fighter plane traveling at 900 kivh is consuming fuel
at the rate of 2 kg per second and air at the rate of 120 kg per second.
Calculate

the thrust of the engine if the velocity of the exhaust gas is
1000 msreltive o the scral.
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A helicopter, of mass 4 tonne, is subjected to the forces as illustrated.

Figure 3.80 Helicopter

Determine the thrust force ( acting at 60° to the horizontal) that would be
necessary to ensure that the helicopter would maintain a horizontal flight
path at constant velocity.

‘What is the magnitude of the resultant force?
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‘Water flows through a 45 mm diameter pipe with a velocity of 5 m/s.
The pipe reduces to 30 mm diameter.

Determine the velocity of the water in the pipe downstream of the
reducer.
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(i) With reference to Bemoulli’s Principle, explain why propeller blades
have an aerofoil-shaped cross-section. Diagrams may be used to assist in
your answer.
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