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Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Distinguish between the following : 2×4

(i) Plane stress and Plane strain

(ii) Monologue and Semimonologue construction.

(b) A rectangular element in a linearly elastic isotropic

material is subjected to tensile stresses of 85 N/

mm2 and 67 N/mm2 on mutually perpendicular

planes. Determine the strain in the direction of each

stress and in the direction perpendicular to both

stresses. Also find the principal strains, the maximum

shear stress, the maximum shear strain and their

directions at the points. Take E = 200000 N/mm2

and   = 0.3. 12



2. (a) What do you understand by an Airy Stress function

in two dimensions ? 4

(b) A beam of length l, with a thin rectangular cross-

section having thickness t and depth d, is built-in at

the end x = 0 and loaded at the tip by a vertical

force P. Show that the stress distribution, as

calculated by simple beam theory, can be represented

by the expression :

 = Ay3 + By3x + Cyx

as an Airy function. Determine also the coefficients

A, B and C. 16

Unit II

3. Calculate the loads in the members of a singly redundant

pin jointed framework shown in Fig. 1. The members AC

and BD are 30 mm2 in cross-section and all other members

are 20 mm2 in cross-section. The members AD, BC and

DC are each 800 mm long. Take E = 200000 N/mm2. 20
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4. A beam 2400 mm long is supported at two points A and

B which are 1440 mm apart. Point A is 360 mm from the

left-hand end and point B is 600 mm from the right-hand

end. The value of EI for the beam is 240×108 N mm2.

Find the slope at the supports due to a load of 2000 N

applied at the mid-point AB.

Use the reciprocal theorem in conjunction with above

result to find the deflection at the mid-point of AB due

to loads of 3000 N applied at each of the extreme ends

of beam. 20

Unit III

5. A plate 10 mm thick is subjected to bending moments

Mx equal to 10 Nm/mm and My equal to 5 Nm/mm.

Calculate the maximum direct stresses in the plate. Also

find the maximum twisting moment per unit length in the

plate and the direction of the planes on which this occurs.

10,10

6. (a) Explain the characteristics of various types of

rivetted joints with the help of sketches. Explain

various factors affecting the design of riveted joint.

6,6

(b) Explain the concept of working and its significance.

8
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Unit IV

7. Explain the function and design criteria of the following

aircraft components : 4×5=20

(a) Ailerons (b) Spoilers

(c) Elevator (d) Rudder.

8. Define Fatigue. Explain various factors affecting fatigue

life of various structural components of aircraft. Explain

the methods to predict fatigue life of an aircraft. Explain

S-N curve. 2,8,6,4
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