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“There are 6 (Six) Questions. Answer all of them.
Marks i the agi nicte ul mars. Programmsble calculators are not allowed

Assume re
! Following is the 1D Convection-Diffusion equation @5)
o2
2y dp $0s
LB P
g T Ba ™

Using Finite Difference Method, write a program to obtain the solution (without up-
winding s
Discuss why instability occurs in the solution? How this instability can be improved?

2. Consider the Unsteady diffsion equation )
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, write a program
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3. Following s the 1D Diffsion equation )
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Assuming the necessary boundar conditons ad il condiions, w3 rogram 1o

olve tis squaton on .4 grid cels. Use it volume Met
4 @) Determine the global tiffess matrix fo the following multiclement system shown in (5)
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Figure 1

b) Consider a 3-spring system as shown in Figure 2. Parameter values are Im, (15)
Ki-100N/m, ke - 250 Nim, Fo= 100N, Fa - 30 N. Use Diret Stifness method f comput o
deformation of all nodes.
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Figure 2

‘Consider the following 2D assembly of russ and spring clements in Figure 3. For
Elements a and

@)

cor
E =40x10° psi, A =2 in?, L =5 f, o
Element b: k = 250,000 Iy

in.
Compute deformation (in x and y directions) of node 1.
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Figure 3

‘gencration S(x) = x5 across s length. Boundary conditions given in the figure. Thermal €O}
conductivity for the rod is K =2 J/m."C.s. e
Compute i i

T

b) A 6m rod shown in Figure 4 with constant cross sectional area 0.5m?, s having thermal (15)

for
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Figure 4



) Figure S shows a 2-clement beam but replacing a pin support with a spring. A dowmard (10)
force of 60 kN has been applied at node 3. Property values are E = 210 GPa, I =2x10° ', CO1
k= 200 KN/m. Compute Deformations at each node of the assembly. roz

Figure 5

Beam shown in Figure 6 is under ramp loading with w(x) =5000x N/m. Using work ~(10)
cquivalence theorem, convert this distributed loading to the concentrated loads at the end CO
points. ror
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Figure 6




