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

1. A landing gear oleo strut ADEO braced by struts BD and CE is shown in Fig. P.1. A 

landing ground load of 80 kN is applied through the wheel axle as shown in the figure. Let 

it be required to find the axial load in all members and the shear and bending moment 

diagrams for the oleo strut. There are pins at B,C,E, and is no vertical resistance at point A 
-· 

(5) 

2. (a) An airplane weighing 22 kN strikes an upward gust of air which produces a wing lift of 

125 KN. What tail load Pis required to prevent a pitching acceleration? (b) What will be 

the vertical acceleration of the a/p?, and (c) If this lift force acts until the a/p obtains a 

vertical velocity of 0.6 m/s, how much time is required? (refer Fig. P. 2) (3) 

3. (a) 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. (b) Explain fully and clearly the nature and origin of loads in an aircraft. What is 

meant by "Load Factors", "Margin of Safety", "Inertia. Loads"? (4) 

4. A simply supported beam (length L) having an elastic support at the centre subjected to an 

uniformly distributed load q0. The elastic support is represented by a linear spring having a 

spring constant K deformed by f1 when there is no load on the beam. Using two term 

trigonometric functions, find the deformed shape of the beam using Rayleig.h-Ritz method 

when the load q0 is applied (6) 

5 A 60,000-lb airplane with a tricycle landing gear makes a hard two-wheel landing in soft 

ground, so that the vertical ground reaction is 270,000 lb and the horizontal ground 

reaction is 90,0001b. The moment of inertia about the center of gravity is 5,000,000 lb

sec2-in., and the dimensions are as shown in Fig. P.5. 

a) Find the inertia forces on the airplane. 

b) Find the inertia forces on a 400-lb gun turret in the tail, which is 500 in. aft of the center 

of gravity. Neglect the moment of inertia of the turret about its own center of gravity. 

c) If the nose wheel is 40 in. from the ground when the main wheels touch the ground, find 

the angular velocity of the airplane and the vertical velocity of the nose wheel when the 

nose wheel reaches the ground, assuming no appreciable changes in the moment arms. 



The airplane center of gravity has a vertical velocity of 12 ft/sec at the moment of impact, 

and the ground reactions are assumed constant until the vertical velocity reaches zero, at 

which time the vertical ground reaction becomes 60,000 lb and the horizontal ground 

reaction becomes 20,000 lb. (11b = 4.448N, 1 in= 2.54cm) (5) 

6 The wing structure shown in Fig P.6 is similar to that for some full-cantilever fabric-covered 

wings. One ina in spar member, AA5B5B1, carries all the wing bending moment. The 

structure aft of this spar carries wing torsion and is somewhat similar to landing gear 

torque links. The structure aft of the spar also serves as a truss to resist drag loads on the 

wing~ Unlike the two-spar wing, the structure is statically determinate, since a section 

through the wing would cut only six members, which could be analyzed by the equation of 

statics. Obtain the forces in all the member due to bending and torsion separately. (11b = 

c 

4.448N, 1 in = 2.54cm ) 

~ 
400mm 

Pins at points 
B,C,E 
No vertical 
resistance at 
point A 

Fig. P.l 

150mm ·:r- ~ 
A 

(7) 




