B ooF B RKE 107 2 5 F 8 - 3 38 & # KR A
sy RRIBREA-Fa- e "
Fo kT A TR KT
L % E #£2F

e TS

Problem 1.
(10%)

(a) Solve the differential equation,

dy _ 4x-siny+y-cosx

dx 3y -2x’-cosy—sinx’

(15%)
(b) Solve the following differential equation, using Laplace transformation method. y(¢) is a

function of #, and u(f) is the unit step function.

y"+2y=u(t—77[_2—)—u(t——\/§fr), »(0) = 1andy'(0)=0

Problem 2.
(15%)

(a) Please find the eigenvalues and eigenvectors of the matrix,

(10%)
(b) Given two vectors:
[ 4] [20]]
-8 0
V= 1 | and ¥y = k
| 0] |1

For what value of k are the vectors V, and V; orthogonal?
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Problem 3.
(10%)

(a) Check if the vector [8 —6 -5 17] isa linear combinationof [2 -1 1 3]

2

[3 1 4 -1],and [8 -1 0 6].

(15%)

(b) Solve the initial value problem.
x, =4x, —6x,
X, =X — X,

x(0)=1, x,(0)=1

Problem 4.
(10%)
(a) Find u(x, y) of the partial differential equation satisfying the given condition.

S5O a3y
ox oy

(15%)
(b) Derive a Fourier series solution y(x, ) of the boundary value problem.

o’y oy
—=4— (0<x<5,t>0
atZ axZ ( X )

y(0, t)=y(5, t)=0 (¢>0)

y(x,0)=0 (0<x<5)

%(x, 0)=x (0<x<5)



