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<3 x Finite Element Method
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Note: Answer any FI VE full questions, choosing
ONE full question from each module.

. Module-1
1 a Briefly describe the steps m finite element method to solve mechanical engineering
problems. Y (08 Marks)

b. Explain briefly (one two) :-
1) Convergence requnements
1)) Compatibility requirements

50, will be treated as malpractice.

ii1) Co, C; and C;, continuity. (08 Marks)

OR
2 A simply supported beam is subjected to uniformly distributed load. Determine maximum
deﬂectlon using Galerpin’s method for beam shown in F1g Q2. (16 Marks)

Module- '

3 a.  An axial load P 300kN is apphed at 20°C to the rod shown in Fig.Q3. The temperature is

then raised to 60°C.

1) Assemble the ‘K’ and ‘F* matrices

1)) Det nodal displaceme‘npand element stresses. (10 Marks)
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

aleef
Fig.Q3(a)
E; =70 x 10° N/m? E, =200 x 10° N/m’
A; =900 mm* A; = 1200 mm?
=23 x 107 per °C o =11.7 x 107 per °C.
b. Derive the shape function of a quadratic 1D bar element. (06 Marks)
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OR ,
Derive Hermite shape function for a beam element. Py’ (06 Marks)
A simply supported beam of span 6m and of uniform flexural rigidity EI = 40000 kN m”
subjected to a clockwise couple of 300 kN m at a distance of 4m from left end (Fig.Q4(b)).
Find the deflection at point of application of load and internal loads. (10 Marks)
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' Module-3

Derive the shape function for ;"
Quadratic triangular element (Tria 6)

Quadratic quadrilateral element (9 noded). ; (16 Marks)
OR
Derive the strain = displacement relation for a triangular axisymmetric element. (08 Marks)
Derive the shape function of a serendipity element. (08 Marks)
Module-4
List the assumptions made in classical theory of thin plates in bending. (04 Marks)
Derive the strain — displacement matrix for a triangular membrane element. (12 Marks)
OR =
For the truss shown in Fig.Q8, find nodal dlsplacement reactions, stresses, strains. Take
E =210 GPa. (16 Marks)

Ar=2x10"m’
Ay =1x10"m’
A;=15x10"m’

> 1S ¥
“Fig.Q8
Module-5
Derive the. con31stent mass matrix of :
Bar element -
Beam element. £\ (16 Marks)
OR
Derive the mass matrix of :
CST element .
Axisymmetric triangular element. (16 Marks)
* & ok ok ok
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