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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. Use of

scientific calculator is permitted.
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4. A uniform pin-ended column is bent at the

centre so that its accentricity there in . If the

two halves of the column are otherwise straight

and have a flexural stiffness EI, find the value

of the maximum bending moment when the

column carries a compression load P as shown

in Fig. 2 : 15
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Unit III

5. What do you understand by matrix method ?

Derive expression for stiffness matrix for two

elastic springs in line. 5,10

6. Determine the shear flow distribution in the

web of tapered beam shown in Fig. 3 at a

section midway along its length. The web of

the beam has thickness of 2 mm and is fully
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Unit I

1. (a) Explain the following terms : 2×3=6

(i) Neutral plane

(ii) Anticlastic surface

(iii) Flexural rigidity.

(b) Show that the deflection function : 9

 2 2 2 2Aw x y bx y axy abxy   

is valid for a rectangular plate of sides a

and b, built in an all four edges and

subjected to a uniformly distributed load

of intensity q. If the material of the plate

has a Young's modules E and is of the

thickness t, determine the distributions

of bending moment along the edges of

the plate.

2. A rectangular plate a×b, simply supported

along each edge, posseses a small initial

curvature in its unloaded state given by :

0 11A sin sin
x y

w
a b

 


Determine, using energy method, its final

deflected shape when it is subjected to a

compressive load Nx per unit length along the

edges x = 0, x = a. 15

Unit II

3. A thin walled pin-ended column is 2m long and

has the cross-section as shown in Fig. 1. If the

ends of the column are free to warp, determine

the lowest value of axial load which causes

buckling and specify buckling mode. Take E =

70,000 N/mm2 and G = 20,000 N/mm2. 15
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effective in resisting directing stress. The beam

taken symmetrically about its horizontal

centroidal axis and cross-sectional area of each

flange is 400 mm2. 15
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1 m
2 m

Fig. 3
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Unit IV

7. Distinguish between the following : 3×5

(a) Free and forced vibrations

(b) Static coupling and dynamic couling

(c) Single degree of freedom and two degree

of freedom system.

8. (a) Write a note on Holzer method. 5

(b) Consider the system shown in Fig. 4 :

10

k1

k2

k3

k5
k4

W

Fig. 4

If k1 = 2 kgf/cm

k2 = 1.5 kgf/cm

k3 = 3 kgf/cm

k4 = k5 = 0.5 kgf/cm,

find weight W, if the system has a natural

frequency of 10 Hz.
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