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1.

Please solve the following 1 order differential equations.
' x* 3 ' 3 2
a. 3y =4xe’ /[y (5%) b. Yy ——y=2x" (5%)
X
Please solve the following 2™-order differential equations.

a. V'+2y'+y=9e™" (10%) b. x°y"—4xy +6y= ln(xz) (10%)

Please sketch the following functions and then find their convolution integral f(t ) * g (Z‘ ) ,

L0<t<2

flH)=4 —-L,2<t<4 , glt)=
0, elsewhere

{L03t<4
. (10%)

0, elsewhere

t
Use the Laplace transform to solve the integral equation [ (Z‘ ) = e_(t—to )u (f -1, ) + .[0 f(l‘ -7 )d 7 .(10%)
Use the Laplace transform to solve the differential equation y”"+ 5y + 4y = u(t)—u(t - 5), y(0)=1, y'(0)= 0. (10%)

N—k,—7T<x<0
Let f (x) = £ 0< , please solve the following questions.
,0<x<n7x

a. Sketch f(x) carefully. (3%) b.  Find the Fourier series of f (x) (9%)

> 1 T
c. Use the result of question 6b to show thatz (— 1)n+1 2 " = Z (3%)
n —

n=]
Let f (Z‘ ) = e_M , —00 <t < 0, please solve the following questions.

a. Sketch f(l‘ ) carefully. (3%) b. Find its Fourier transform. (6%)
¢. Find the amplitude and the phase from the result of 7b. (6%)
Consider three vectors a = 21 — 2}: + 4k , b= 8] +4k and ¢ =-57 —j + 2k,

please solve the following questions.

a. Show that these three vectors are orthogonal. (5%)

b. Express the vector X = 227 + 6}: + 8 in terms of a, b and ¢. (5%)



