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1. Solve the differential equations of y(x). : ’

@ Gr—2gty=-e* 6w
) (x+ 122 +3y =2—3xy, | (5 %)

©) (x3y+2y) ‘% = —x?; show the paﬁicular solution for y(0) =2. (5 %)

2. Use the Laplace transform to solve the problem

e | 0, 0<t<1
- t2x = f(t), where f(t) =41, 1<t<2
‘ 0, t=>2
and x(0) = 0. You may express f{¢) in terms of unit step functions. (10 %)

3. Find the series solution of the following differential equation about x = 0.
d’y , d o
3x5;§+(—1§—2y=0 . (10 %)

You have to express the solution in the form of y(x) = Ciy1(x)+ Coya(x). To save time,
you can only show the first three terms of y1(x) and y2(x). ‘

4. Consider the matrix

0 1 1
M=}1 2 -1}

-3 1 4
(a) Find the determinant of A and obtain the inverse matrix A (7 %).
(b) Estimate the eigenvalues and eigenvectors of A (8 %).
A

5. (a) Evaluate 2zdx + 3xdy + ydz, where C is the trace of the cylinder x% +
c

y? = 4 inthe plane y + z = 3. Orient C counterclockwise as viewed from above.
| (5%)
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(b) Use divergence thedrcm to find the outward flux [J, s (F- n) dS where F=y%i+

2zz.i + (z — 2)?k and § is the surface of the region bounded by the cylinder x? +
y? = 25 and the planes z =2, z = 6. L (5%)

6. Solve the system of linear differential equations:

X = (1 31)x+ (t . 1) X(0) = (‘2’) | (10%)'

7. (a) Expand f(x) = -:-Isinxl, —71 < x < m, in a Fourier-cosine series. (5%)

(b) Write out the first three nonzero terms in the Fourier-Legendre expansion of

(1, -1<x<0 4 ' 0
f(x)“{o, 0<x<1- | (5%)
Hints: (1) Fourier-Legendre series: f(x) = Y=o cn P, (%), where ¢, =
il f fGOP, (x)dx (2) Rodrigues’ formula: B, (x) = z—n;d—x;( x2 — 1),
8. Solve the Dmchletproblem —+ a -=0,0<x< 5 0 <y <10 with

u(0,5) =0, u(5,y) =0, u(x,0) =0, u(x,10) = 3. (10%)

9. (a) Use the residue theorem to evaluate dz, where C isthe curve

Z
b e

25x2 + y2 = 25. Orient C counterclockwise. . (5%)

®). Evaluate Cauchy principal value of f SINX_ gx | (5%)

® x2+6x+10




