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Note: Attempt all seven questions. Assume any missing data suitably.

1. The plane structure shown in Fig. 1 consists of a uniform continuous beam ABC pinned to a
fixture at A and supported by a framework of pin-jointed members. All members other than ABC
have the same cross-sectional area A. For ABC, the area is 4A and the second moment of area for
bending is Aa2/16. The material is the same throughout. Find (in terms of w, A, a and Young's
modulus E) the vertical displacement of point D under the vertical loading shown. Ignore shearing
strains in the beam ABC. (5)
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Fig. 1
2. A circular fuselage frame shown in Fig. 2, of radius r and constant bending stiffness E1, has a

straight floor beam of length rh, bending stiffness E1, rigidly fixed to the frame at either end. The
frame is loaded by a couple T applied at its lowest point and a constant equilibrating shear flow q
around its periphery. Determine the distribution of the bending moment in the frame, illustrating
your answer by means of a sketch.
In the analysis, deformations due to shear and end load may be considered negligible. The depth of
the frame cross-section in comparisonwith the radius r may also be neglected. (4)

Fig. 2

3. A 20,OOO-lb airplane with the dimensions shown in Fig. 3 is being catapulted fr0111a carrier with a
forward acceleration of 3g (

a) Find the tension in the launching cable T and the wheel reactions R, and R2.

b) Find the horizontal tension and vertical shear in the fuselage at cross sections AA and BB if
the portion of the airplane forward of section AA weighs 3,500 Ib and the portion aft of
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section BB weighs 2,000 lb. Check the results by considering the part of the airplane
between the two cross sections.

c) If the flying speed is 80 mph, what distance is required for the airplane to gain this speed?
How much time is required? (4)

Fig. 3(11b = 4.448N, 1in = 2.54cm)
4. When landing on a carrier, a 10,000-lb airplane is given a deceleration of 3g (96.6 ft/sec/) by

means of a cable engaged by an arresting hook, as shown in Fig. 5.
a) Find the tension in the cable, the wheel reaction R, and the distance e from the centre of

gravity to the line of action of the cable.
b) Find the tension in the fuselage at vertical sections AA and BB if the portion of the airplane

forward of section AA weighs 3,000 lb and the portion aft of section BB weighs 1,000 lb.
c) Find the landing run if the landing speed is 80 ft/sec. (4)
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Fig.4(1Ib = 4.448N, 1in = 2.54cm)
5. Figure illustrates a Landing gear Oleo strut ADEO braced by struts BD and CEo A landing
ground load of 80 kN is applied through the wheel axle as shown in Fig.5. Find the axial load in all
the members and the shear, bending moment and axial load diagrams for the oleo strut. (4)
6. Draw the neat sketch of a wing, clearly indicating the major structural components and explain
briefly their functions. Define load factor and draw V-n diagram for symmetrical flight. (4)
7. A simply supported beam (length L) having an elastic support at the centre subjected to an
uniformly distributed load qQ.The elastic support is represented by a linear spring having a spring
constant K deformed by f:1 when there is no load on the beam. Using two term trigonometric
functions, find the deformed shape of the beam using Rayleigh-Ritz method when the load qQis
applied ' (5)
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