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I. Assume suitable data if necessary.
?. Write your answer to the point and precisely.
3. Draw neat and clean sketih.

SECTION - 1
Q.I Attempt following questions.

(a) solve the following equation using two-parameter triar solution by Galerkin,s method.
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(b) write down the procedure for determining solution using Galerkin,s method.

OR
Q.l Attempt following question.

Determine the nodil displacement of node I and the^stresses in each erement for problem 
Il0l

as shown in Figure r. Lei E:2r0 Gpa and A: l6 r;r";;;r".i#;r.
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Q.2
Figure I

Attempt followin g question.
Determine the displacements and stresses in each of step of baras shown in Figure 2, for 

[10]
temperature rise of 50 oC.
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Figure 2

OR
Q.2 Attempt following questions. {l0l

(a) Write a short note on point collocation rnethod to solve the differential equation of
engineeringproblems.

(b) Derive the elernent stiffness rnatrix and force matrix using Potential Energy approach for

Q.3
3D truss element.
Attempt following questions. (Any Two) U{)l

Write a short note on Penalty approach to treat the boundary condition.
How temperature effect is considered in FEM problem? Explain in detail.
What is numerical integration? How it is used to determine the stiffness terrns? Show by
some sarnple exarnple.

SECTION - II

Q.4 Attempt following question. Il0l
For the symmetric plane truss shown in Figure A, determine (a) the deflection of
Node 1 and (b) the stress in element l. AE/L for element 3 is twice AEIL for the other.
Let assume A: I ^',L: I m and material is aluminium. Convert P into SI system of
units.

Figure A
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OR
Attempt following question. Il0l
Determine the displacement solution for simply supported beam by two point collocation
method. Write down boundary condition for it and beam is subjected to uniformly
distributed load of qs.
Attempt following question. [10]
Heat is generated in a large plate at the rate of 4000 W lmt. The plate is 25 cm thick. The
outside surfaces of the plate are exposed to ambient air at 30u C with a convective heat-
transfer coefficient of 20 Wlm2 oC. Deter.ine the temperature distribution in 'the wall.
Thermal conductivitv of materialk:0.8 Wm 0C.

OR
Attempt following questions.

(a) Derive the element rnatrix and equations for heat conduction problem using minimum I07l
potential energy principal.

(b) What are the scalar field problems? List field variables, parameters and boundary I03l
conditions for various scalar field problems,

Attempt following questions.(Any two).
Write down general steps for solving problem using FEA with practical example.
Derive the element matrix and equations for torsion problem using Galerkin Approach.
What is shape function? Explain linear shape function.

END OF PAPER
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