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N
PART A
1/aDerive the shape function for the axisymmetric triangular element. 12 L2 | COS5
b|An induction furnace wall is made up of three layers; inside, middle 13 L3 | CO4
and outer layer with thermal conductivity ki, k., and ks respectively as
shown in the figure. Determine the nodal temperature.
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2|alArrive at the expression of the stiffness matrix for the axisymmetric 13 L2 | COS
triangular element.
b|Find the temperature distribution in the 1D fin shown in the figure. 12 L3 | CO4
Consider two elements for the FE model.
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PART B
3/aDerive the lumped mass matrix for the bar element. 8 L2 | CO5
bDerive the shape function for 1D heat conduction element. 8 L2 | CO4
cDetermine the temperature distribution in a one dimensional fin shown 9 L3 | CO4
in the figure. There is an internal heat generation inside the wall of
500W/m?
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G=500W/m'
| y /d =0.02m
T=80°C ; k— 4001 /m°C B/
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| 0.09m - _
OR
aDerive the consistent mass matrix for the bar element. 8 L2 | CO5
bDerive the conductivity matrix for the 1D heat conduction element. 8 L2 | CO4
cDetermine the temperature distribution in the rectangular fin shown in 9 L3 | CO4

the figure. Neglect convective heat transfer and assume heat generated
inside the fin as 500W/m’
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