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Problem 1 (25 Points)
Construct the weak form and whenever possible, quadratic functional of the

differential equation and boundary conditions described below:
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Boundary Conditions:

u=u,onl,

and
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where a,=a, and f are given functions of position (x, y) in a two-dimensional

domain €, and %y and # are known functions on portions I", and I, of the boundary
r:T+r,=r

Problem 2 (25 Points)
Consider the differential equation

2y
—;17=coszzx:0<x<1

and subjected to the following boundary conditions:
u(0)=0 and u(1)=0
Determine a three-parameter solution with trigonometric function using the Ritz
Method.
Note:

1 0 if i#j
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For the minimum number of linear elements, give

(a) the boundary conditions on the nodal variables (primary as well as secondary)

(b) the final condensed finite element equations for the unknowns

d=2in.




Problem 3 (25 Points)
Axial Deformation of A Bar
The governing differential equation is of the form:

—i[EA@—}=O;O<x<L
dx dx

For the minimum number of linear elements, give
(a) the boundary conditions on the nodal variables (primary as well as secondary)

(b) the final condensed finite element equations for the unknowns

8in. —-}Id-—— 10 in. -—-Dl

Steel, £, = 30 x 10 psi
Aluminum, £, = 10 x 10° psi

500 kips

Problem 4 (25 Points)
Solve the following differential equation for the natural (or Neumann) boundary

conditions:

u
—W—u+x2 =0:0<x<1
Natural Boundary Conditions:

(ﬂ) =1 and (_d_u) =0
dx x=0 dx x=1

Use the uniform mesh of three linear finite elements to solve the problem.



