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Note: (a) All questions are compulsory.

(b} The candidate is allowed to make Suitable numeric assumptions wherqfer\r

Jor solving problems

{c)Use of Non Programmable Scientific Calculator is allowed

Q.No Question B, CO | Marks
Q1 Set up a structural equilibrium equation in Matrix form:for thc e as shown
in Fig. 1 by Potential energy method. For AB, EI= f% B C EI— 2 and For
BD, EI= 3 ? NS
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Q3.

A truss member ij is oriented at an angle o measured counterclockwise from
the global (structure) axis system Xs—Ys to the local (member) axis system
XM“YM.

A translation vector at end i has components Axs and Ays in the structure axis
system.

a) Derive the expressions for the corresponding components Axy and Ayy in
the member axis system.

If the member axis is rotated by 45° counterclockwise from thglsjructure axis,

Q3.

express this vector in the structure coordinate system.. %, &
Compute the following integrals : sy

i) 2121313 dA
11) §L1 L2L4, dv
Where L;, L, L; and L4 are natural €00 1n t

Q4.

i} Explain how the stram—d1splacéh@\__ehfi:g) ationship is formulated for a CST
element. Derive the stram’-*”., LSﬁiacement matrix [B] for a CS8T.
ii) A constant strain thngL{; ST) element has the following nodal
coordinates: Node 1: 1 2%}, g{ng 6,2 Node 3=3,7. Using these coordinates,
compute the geometnc aocfﬁclents bi,bz,bs andey,co,c3 and form the strain—

displacement matfix [B] f8¢this CST element.

Q5

Find stresses at varioug; points of the system as shown in the Fig. 3. El= 1

Fig. 3
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