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Ordinary Differential Equations | :{A
1. Find the general solution of the initial value problem - 7
N,
Y +6y' +25y=0; y(0)=2, y'(0)=3 - e |
Express the solution as a single function. ' (10%)
2. Showthat y =x and y,=x" are both linearly independent solutions of
X’y ~2xy' +2y=0. (5%)

3. Consider the boundary value problem
d dy, .
e p(x)— +4q9(x)y, =0; ¥, (a)=y, (6)=0, k=1,2,.n
dx dx

where p(x) and g(x) satisfy the conditions stated above. Let the numbers A,
and A, be the distinct eigenvalues of the given problem and corresponding solutions

b
y, and y, be eigenfunctions. Show that Lq(x)y,yjdxzo. (10%)

Laplace/Fourier Transformation

4. Find the Fourier transform of f(¢), f(r)= exp(—a|t ) , a>0. (5%)
5. (a) Find the Laplace transform of g(¢), g(t)=sint+ (¢ ~1), where 5(t—1) is the unit
impulse function. (5%)
(b) Using the Laplace transform, solve the initial value problem:
Y'+3y' +2y=10g(s), y(0)=1, y'(0)=-1. (15%)
Linear Algebra and Vector Calculus
6. Write down the expression for calculating the length of the closed curve »=a+ bsind
inthe r6 plane, wherea>b>0and 0<0<2r. (5%)

7. Consider the linear system of equations Ax =b, where
2 1

11
A=12 1 3|, b=|m|,andm,n ére real numbers.
1 2 3

n
(a) For what values of m and » will the system have solutions? (5%)
(b) Solve x forthe case of m=0, n=3. (5%)
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8. Consider the matrix B=|+3 1 0
0 0 1
(a) Find the eigenvalues. (5%)
(b) Compute B'. (5%)
2 X st
9. HE-BXUPITT 7 # 8 & (5%)

20x-10 0<x<10
f(x)=430x-110 10<x<20
40x-310  x>20
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B[i]=A[i-1]+B’[i], # i-1<0, B i-1=499

HP i AE45(0~499) » ¥3 44 B % B ZRANE  EREMBREAFHONE -
#2 X#GIRZ 2L C » C++ ~ Visual Basic %, Fortran BE HAESHHET L A # B

ERRANBZHEH  HBBEETEE - (10%)

E &i\
Puts

AR

G




