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311
(15%) Consider a simplified plane stress tensor represented by the matrix A =1 3 1
1 13

() (5%) Determine the characteristic equation and the corresponding eigenvalues of A .
(2) (10%) Find an orthogonal matrix P (where the column vectors of P are normalized

eigenvectors) such that PTAP=D, where D is a diagonal matrix.

(15%) In the nonlinear analysis of a civil engineering structure, the equilibrium equation is given by
f(x)=x*~2x-5=0. Determine the root of this equation.
(1) (5%) State the iterative formula for the Newton-Raphson method, expressing the next
approximation x,, interms of the current approximation x,.

(2) (10%) Assuming an initial guess of x,=2, calculate the value of the first iteration x,.

(20%) Solve the following second-order linear nonhomogeneous initial-value problem (IVP):
3" +2y"+5y =10cos(x) . The solution must satisfy the initial conditions: y(0)=0 and »'(0)=0.

(20%) Let ¥ be the solid region bounded by the paraboloid z=x+)* andthe plane z=4. Let
denote the entire boundary surface of 7, oriented outward. A vector field is given by:
F=xi+)"j+(z+3k V

(1)  (5%) Calculate the divergence of F.

(2) (5%) Apply the Divergence Theorem to transform the surface flux integral HSF ‘nd4 into an

equivalent volume integral.
(3) (10%) Evaluate the integral to determine the total flux.

(15%) Consider the one-dimensional diffusion equation describing the dissipation of excess pore water
o*u

57 0<z<H, t>0.The system is subject to the boundary
iz

. . ou
pressure u(z,t) inasoil layer: 5 =c

conditions (0,£)=0 and u(H,f)= 0. The initial condition is specified as u(z,0) =u, sin(%) . Obtain
the solution u(z,#) using the method of separation of variables or another appropriate analytical

method.

2, ~l<x<l

(15%) A non-periodic piecewise function f(x) is defined as: f(x) :{ o
0, otherwise

(1) (10%) Derive the Fourier Integral Representation of f(x). Explicitly state the expressions for
the coefficients 4(w) and B(w).

(2)  (5%) Determine the Fourier Transform of f(x), denoted as F(w)=F{f (%)}




