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

a. Explain basic steps in Finite Element Method. { '
b. Explain equilibrium equations, in: elasticity subjected to body and traction forces.
c. [Explain node numbermg scheme and its effect on the yhalf bandwidth.

50, will be treated as malpractice.
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l F1g Q2(a)

element using direct stlffness method.
c. Write a note on Galerkin®s method.
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Derive shape functlons for 2D Tr1angular element in Natural coordinate.
C. Derive shape functions for 2D Rectangular element n Natural coordinate.

4 a. Fig Q4(a) show 8 bar sub]ected to a UDL of Py = 100N/m, Take E
Area (A) = 10*mm” to determme 1) Nodalwdlsplacements ii) Stress in element.

Flg Q4(a)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

shown in F1g Q4(b) due to the applied force P = 100kN, Take Egca =
Ecopper = 100GPa.
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hrsi 4 Max. Marks: 100
f Auswer:/any FIVE full questions, selectmg at least TWO questwns from each part.

(06 Marks)
(06 Marks)
(08 Marks)

2 a. State the principle of'r finimum potential energy: Determme the displacements at nodes for
the sprmg system shown'in Fig Q2(a), Take : K1 “50N/mm ; ; Ko =60N/mm ; K3 =

70N/mm

(08 Marks)

b. Write the propert1es of stiffness matrix and dem;e the element st1ffness ‘matrix for a 1D bar

(08 Marks)
(04 Marks)

3 a. Write a note on’ the ‘polynomial mvolved 1n lmea: quadrat1c and cublc 10 elements.

(06 Marks)
(06 Marks)
(08 Marks)

= T70GPA,

(08 Marks)

b.  Determine the nodal dlsplacement stress in each element and support reaction in the bar

200GPa,

(12 Marks)
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PART-B <\ ¥
Derive the shape function for a quadratic bar element usmg Lagrange’s interpolation.

a ®e’ (06 Marks)
With a sketch define ISO, sub and super parametn elements (06 Marks)
Write a note on 2-point integration rule for 1D:and 2D problems (08 Marks)
Obtain an expression for stiffness matrix of a truss element. (08 Marks)

Determine the nodal displacement and-stress in each element for the truss shown in
Fig Q6(b), Take E =210GPA, A _O Olm s e

Fig QG(BS" (12 Marks)

Deﬁne Herrmte shape functions. Derlve Hermite shape funct10ns for the beam element.

(10 Marks)
Derlve-stlffness matrix for the bear_n element using Herrmte shape functions. (10 Marks)
Derive conductivity matrix; for a 1-D bar element w1th 2 nodes t \ (06 Marks)

Compute the temperattire distribution in the composite wall F1g Q8(b) using 1D heat
elements. Use penalty approach of handling, boundary condltlons Data: K; = 20 W/m°C ;
K, =30 W/m°C K3 50 W/m°C ; T, =800°C ; h=25 W/ °C To = 20°C.

(14 Marks)
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