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Solutions for ordinary differential equations (ODEs)
A. Find the solution for the ODE e39 (dr + 3rd§) = 0.
B. Find the solution for the ODE y'’ + 16y = 4sint, y(0) =0,y'(0) = 1.
C. Find a basis of solutions by the Frobenius method of the following ODE:
x?y" +x(2x - 1)y + (x+ 1)y =0.
D. Find a general solution for the ODE of x3y’"’ + 2x2y" —xy’' +y = —x2.
Definition: The Laplace transform of a function f(t) is written as L( f).
Suppose that L( f) exists. Does L( f%) exists? Explain the reasons within 40 words.
Definition: Denote &§(t) as the Dirac’s Delta function.
An ODE is written as y'' + 4y’ + 3y = §(t — 2) with initial conditions y(0) = y'(0) = 0.
Solve the ODE by Laplace transform:

Definition: The Fourier series expansion of a function f(t) is given by

f®) =ap+ % [ancos(nwgt) + bysin(nwyt)], wg = 2?” %
‘ |

A function f(t) = 2cos?(t),t € R is expanded using Fourier series.
A. What is the (fundamental) period T of f(t)?

B. Find the values of aq, a4, a,, by and b,
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Please solve the following linear systems

-1 0 0 1 X 130 4 -1 -1 0 X 45 E'n
0 0 1 -Ifix|_| 60 (5%); B. -1 4 0 -1||x - 40 (5%). '
0 1 -1 0 ||x| {-240 -1 0 4 -1||x
1 -1 0 0]lx| | 50 0 -1 -1 4||x| |50

50 0
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The stress at a given point can be evaluated by the following matrix » A= {0 -6 =12, please calculate

A. the principal values, 0 -12 1
B. the principal directions
C. the angles between the three principal direction and the coordinate axes, for the given stress state

Given G = yi — zj + yzk, please find the surface integral A = JIs G - AidA, for

Six =.y2+2z2,y2+2z2 < 1.

Solve the boundary value problem u, = u,, + sin(37x) with the boundary conditions: u(0,t) =0,

u(1,t) = 0 and initial condition: u(x, 0) = sin(mx).
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