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Answer ALL questions.
PART A — (10 x 2 =20 marks)

Distinguish between Error in solution and Residual.
What are the advantages of weak formulation?

Derive the shape functions for a 1 D quadratic bar element.

4. What are the properties of the Stiffness matrix?

Write down the shape functions associated with the three noded linea
triangular element and plot the variation of the same.

Give at least one example each for plane stress and plane strain analysis.

7. Derive the mass matrix for a 1 D linear bar element.

8.  Write down the Governing equation and for 1 D longitudinal vibration of a b
ﬁxed at one end and give the boundary conditions.

Deriina the convection matrix for a 1 D linear bar element.

|- SR
. Write down the conduction matrix for a three noded linear triancular elemen
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1] temperature is

coefficient h=10 W/em?

dilﬁ'ibutiun along a circular fi
~ 40" C. The Governing Equation for

attached to a boiler whose wa
insulated. Assume convection
coefficient K = 70 W/em? °C and T,

the heat transfer through the fin is given by

d dT
dx[ﬂ(x)a—]+ hp(x)(T -T,)=0
Assume appropriate boundary conditions and calculate }hgrj:gfnperaturea
at every 1 cm from the left end. - ;
or N\
rod fixed at one end and

Derive the governing equation for a tapered
the other end as shown

ﬁuhject:ed to its own self weight and a force P at

in Fig.11(b). Let the length of the bar be ! and let the cross section vary
linearly from Al at the top fixed end to A2 at the free end. E and y
represent the Young’s modulus and ape;:iﬁdﬁéight of the material of the

bar. Convert this equation into its we;l;;fqrm and hence determine the

matrices for solving using the Ritz tgc]initjhe.
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Fig.12(a)
Or

nomials the shape functions for a one

(b) Derive using Lagrangian Poly
ement. Plot the variation of the same.

dimensional three noded bar el

Hence derive the stiffness matrix and load vector.
13. (@) (1) A bilinear rectangular element has coordinates as shown in
Fig.13(a) and the nodal temperatures are T, ='100° C, Tz = 60° C,

Ts = 50° C, T4 = 90° C.

Compute the temperature at the point whose coordinates are
(2.5, 2.5). Also determine the 80°C isotherm. (10)
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Fig.13(a)
(i) Using Gauss Quadrature evaluate the following integral
11 2
3+&
I= dédn. (6)
2
££2+q
Or
() (i) For the four noded element shown in Fig 13.(b)(i) determine the
Jacobian and evaluate its value at the point (1/2, 1/3). (8)
Y n (11.12)
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Assuming a typical elem

fig.13(b)(11). Determine the gtrain
— 900 GPa, u=0.3,t=

ent is of dimensions as g PRI 1nd
{liﬁ];lzu:ement matrix r{S)
S ix. 1 10 mm .

constitutive matrix. E

R 3 (20.30)

1(10,10) 2 (30,10)
— X

Fig.13(b)(11)

g of transverse vibration of the

(a) Determine the first two natural frequencie
t the mode shapes.

cantilever beam shown in Fig.14(a) and plo

Fig.14(a)
Or

(b) Determine the first two natural frequencies of longitudinal vibration of
the bar shown in Fig.14(b) assuming that the bar 1s discretised into two
clements as shown. E and p represent the Youngs Modulus and mass

density of the material of the bar.
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l=L/2

l=L/2
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Fig.14(b)



50°C with a convection coefficient of 10 W/em? °C. Determine the
temperature along the composite wall.
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k= 70W/m K

K =40 Wim K
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Fig.15(a)

Or

(b) A two dimensional fin is subjected to heat transfer by conduction and
convection. It is discretised as shown in Fig.15(b), into two elements
using linear triangular elements. Derive the conduction, and thermal
load vector. How is convection accounted for in solving the problem using
Finite element method?
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