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The figures in brackets indicate the relative weightings

of parts of a question

1.
(a)
In relation to performance and the longitudinal stability of an aircraft, explain, using clearly labelled diagrams, the significance of the terms:



(i)
Manoeuvre point
(6)



(ii)
Static margin
(6)


(b)
Explain the significance of the Neutral Point and describe how the position of the Neutral Point can be found experimentally using a scale model in a low speed wind tunnel.
(13)

2.
(a)
Draw diagrams of a propeller driven aircraft

(i) in cruising flight

(ii)
near to the stall



with its thrust line above the longitudinal body axis, showing clearly the forces and directions of the forces involved.  Write down the force and moment equations based on your diagrams.
(15)


(b)
Write down an equation for the total drag on a wing, explaining the terms and show that for minimum drag, the profile and induced drag terms are equal.
(10)

3.
(a)
From a consideration of the thrust brake power of an aircraft and the efficiency of its propeller, show how the Everling number can be determined and explain its significance.
(5)

(b)
How do the following affect the performance of a light propeller driven

aircraft?

(i)
wing section
(5)

(ii)
engine and propeller location
(5)

(iii)
aspect ratio
(5)

(iv)
wing loading
(5)

4.
(a)
Explain why the Phugoid motion in pitch arises.
(5)


(b)
Derive the dynamic equations describing the phugoid period and wave length in pitch.
(15)

(b) Calculate the period of phugoid oscillation if the speed of the aircraft is 



100 mph.
(5)

5.
(a)
Explain the terms “dihedral” and “anhedral”.
(5)


(b)
If the wing is higher than the CG point, derive a simple dynamic equation describing the roll only action dependant on the angle of the ailerons.
(10)


(c)
Describe the events that follow a slow speed stall if one wing drops.  Hence explain the corrective action required to restore the aircraft to normal flight.
(10)

6.
(a)
Define ‘Inherent Stability’ and ‘Controllability’ as it relates to an aircraft in flight.



Discuss the statement of F.S. Barnwell,



“We want to ensure that our machine has a slight margin of stability and ample controllability ………………”
(10)


(b)
Sketch the relative position of the wing alone ‘ac’ (aerodynamic centre) and the ‘CG’ (centre of gravity) for Stable, Neutral and Unstable reaction.
(5)


(c)
For a given wing-body combination, the ‘ac’ lies 0.05 chord lengths ahead of the ‘CG’.  The moment coefficient about the ‘ac’ is –0.016.  If the lift coefficient is 0.45, calculate the moment coefficient about the ‘CG’ and indicate its sense.
(10)

