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1. Solutions for ordinary differential equations (ODEs) (25%)

(a) Find the solution for the ODE e*°(dr + 3rd )=0 4 %)
(b) Find the solution for the ODE y"+16y =4sint, y(0) =0, y'(0) =1 (7 %)
(c) Find a basis of solutions by the Frobenius method of the following ODE:
xzy"+x(2x—l)y’+(x+1)y=0. 8 %)
(d) Find a general solution for the ODE of x*y" +2x?y" — 33’ + y = —x2 . (6 %)

2. Vector analysis and Linear algebra (25%)
(@) (B H5 9 0 £ 10 4) Please solve the following linear systems:

()

(-1 0 0 17[x] [130]
0 0 1 -1{fx 60
0 1 -1 0||x{T|-240
1 -1 0 0][x] | 50 |
(i)

(4 -1 -1 07[x] [45]
-1 4 0 -1|x,| |40
-1 0 4 -1{|x|=|55
[0 ~-1 -1 4][x,] |50]

(b) (#/NHB 5 4+ # 15 %) The stress at a given point can be evaluated by the following

5 0 0
. 4-10 -6 =12 : e .
matrix, A= , please calculate (i) the principal values, (ii) the
0 -12 1

principal directions, (iii) the angles between the three principal direction and the
coordinate axes, for the given stress state.
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3. Laplace transform / Fourier analysis (25%)

*FLEERE (F) NHEE

(a) Definition: The Laplace transform of a function f(t) is written as L( ).

(5%) Suppose that L( f) exists. Does L f') exists? Explain the reasons within
40 words.

(b) Definition: Denote &(t) as the Dirac’s Delta function.
An ODE is written as y" + 4y’ + 3y = 6(t — 2)
with initial conditions y(0) = y'(0) = 0.
(8%) Solve the ODE by Laplace transform.
(c) Definition: The Fourier series expansion of a function f(t) is given by

f@) = ag + ¥ lancos(nwgt) + bysin(nwyt)], w, = %

A function f(t) = 2cos?(t),t € R is expanded using Fourier series.
(i) (4%) What is the (fundamental) period T of f(t)?
(i) (8%) Find the values of ay, a,, a,, b; and b,.

4. Programming (25%)

(a) 10%) B3x% — 18 Floor & # HEA—E X EE$ ¢ uE—ER AN X T
R KBS - 3B E — 18 % ¥ roundToHundredths (Value) ' A —18
Value EF# > €45 Value W WHEANE T 5N HEEE S — )2 44 -
FEELRBEEA Floor R# FRIRL Y- 2 ABM T 2L CCr V1sua1
Basic % Fortran #% » S ¥z R $EBEX BT 4 3 X R AT i
.

o 5 °

(b) (15%) &3R5k (Bubble Sort) » & — I B 43k F R Ak - B EMM AT BH |
FE#F] > —RERREALE R EIMGEFEERIE TS %ER - &
BETHIIEBRAEBETERB > SEI RIS ER - LB RIEH
AMKBEELER % BRBZAHLRSS - SRB LR > RiEE —
BABFRA > T —BEA 100 T EHEHHBI] O NTANE - 2%
MR E LA C ~ C++ ~ Visual Basic &, Fortran #8 % » fRg @835 LS8t v 4 > 3
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