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. Formulate the variational formulation (V) in the form a(u,v) = L(v) Vv for
the following heat conduction problem on a square domain:

kV*T +Q =0,
T=0onsidesr=1andy=1,
n-VT =0onsides x =0 and y = 0.

Is a(.,.) symmetric and positive-definite (justify)? Using a Rayleigh-Ritz
approximation of the form

T =c(1—a2%)(1 -y,
find c.

. A load P acts at the end x = L of a bar member which is fixed at one
end and connected to a spring at the other as shown in the figure. The
spring is undeformed before the application of the load P. Formulate the
expression for the potential energy of this one-dimensional system. Derive the
variational formulation, and then the strong form of the governing equations
and boundary conditions from this potential energy expression. Using a
linear-element model with one element derive the stiffness matrix and load
vectors from the variational formulation, and solve for the displacement at
the end x = L.
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