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. Find a general solution for x%y’' + (1 — y)y = —6. (10%)
. Find a general solution for 2y’ — 2y = xy~1(1 + 2 Inx)e?* (10%)

2
. Solve the initial value problem y" + :—4y =6(t—2)cos g t with y(0) = y'(0) = 0. § is the Dirac delta

function.

. Consider a system of ODEs y" + Ay = f, in which

3 —;}3]' f:[ 10 + 3sint

Az[—z ~10 4+ 2sint )’ ™

y is a two by one column vector satisfying the initial conditions y(0) = y'(0) = 0.

(a) Find eigenvalues and corresponding eigenvectors for A.
(b) Solve the initial value problem.

. Solve the partial differential equation
9%u(x, z) i 0%u(x,z) _ .

dx? 0z%

in which u(x, z) satisfies

0
u(ial Z) = u(x' _b) . 0: Eu(xl b) = WO'

Wy, a and b are positive constants.

. Solve the partial differential equation
ou(x,t) ou(x, t)
—-C s

at dx
with u(x, 0) = u,(x). c is a positive constant.

0

. Evaluate

I=f (X+yz)dx+(lnx+xz)dy+xydz
c X ‘

(10%)

(10%)
(10%)

(30%)

(10%)

in which C is a closed path along the intersection of a plane x + 3y — 6z = 0 and a cylinder x? + y? = 4.

(10%)




