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deflection at the center using trigonometric function of a simply
supported beam is subjected to uniformly distributed load Po N/m as
shown in Fig.Q2(c)
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Fig. Q2(c)

UNIT -1 Cco PO Marks
a) | What are the basic steps involved in finite element method to solve | CO1 | PO1 05
mechanical engineering problems.
b) | Explain the concept of plain stress and plain strain conditions. col | POl 05
c) | Find the maximum deflection for following element in Fig.Q1(c), | CO1 PO2 10
using Galerkin’s approach.
Fig.Q1(c)
OR
2 | a) | Describe the convergence criteria used for the displacement | COl1 | PO1 05
functions in FEM?
b) | Derive the strain displacement relations for two-dimensional | CO1 | PO1 05
Element.
c) | Using Rayleigh Ritz method, derive an equation for maximum | CO1 | PO2 10




UNIT -1l

a) | Derive the shape function in natural coordinate system of 1D bar | CO2 | POl 05
element.
b) | Derive the stiffness matrix for a single element bar. Coz | PO2 05
c) | Determine the nodal displacement at loading point, reaction, strain | CO2 | PO2 10
and stress far 1D bar subjected to axial load as shown in Fig. Q2(c).
Consider P = 10 kN, E = 200 GPa, A =0.01m?and L =1 m.
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UNIT - 111
a) | For the truss element shown in Fig. Q4(a), determine the nodal | CO3 | PO2 10
displacement and stress in each member. Take E =200 GPa.
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Fig. Q4(a)
b) | Define Hermite shape functions, also derive the stiffness matrix for | CO3 | POl 10
beam elements using strain energy concept.
UNIT - IV
a) | Define isoparametric, sub parametric and super parametric Element | CO4 | PO1 06
with sketch.
b) | Derive shape function for Triangular element in Natural Co- | CO4 | POl 08
ordinates system.
c) | What is the axisymmetric elements? Derive Jacobian for | CO4 | POl 06
Axisymetric triangular element.
OR
a) | Explain 2-D Pascal’s Triangle. CO4 | PO1 05




b)

Derive shape function for Rectangular element in Natural Co-
ordinates system.
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Derive shape function for quadratic bar element using Lagrange
interpolation Method.
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UNIT -V

Derive differential equation for an 1D heat condition problem.
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b)

An induction furnace wall is made up of three layers, inside, middle
and other layer with thermal conductivity ki, ko, ks respectively as
shown in Fig Q 7(b). Determine the nodal temperature.
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k, = 8.5W/mK

k, = 0.25W/mK
, = 0.08W/mK
h = 45W/m?K
T =30°C
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Derive the conductivity Matrix for 1 D bar element.
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