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1. Solve the boundary value problem:

d* [ d*y\ _ 5
e\ %axz) T
with the boundary conditions y(0) =0, y'(1) =0, ¥y"(0) =0, and y"’'(1) = 0. Here, a 1sa

non-zero constant. (10%)

2. Find the general solution for the differential equation y' = (x* +9) (y? - 9). (10%)
3 Solve the second-order differential equation:
y" +y=H(t—2)sin(t — 2)

with initial conditions y(0) = 0 and y’(0) = 0. Here, H (E) is the unit step function, which has
avalue of 1 for £ >0 and 0 for £ < 0. (20%)

4 -2 0
4. Given the matrix A= |3 -3 -1}, find:
0 0 0

(a) The eigenvalues of A. (10%)
(b) The corresponding eigenvectors. (10%)

5 Use the method of separation of variables to solve the heat equation:
ou 0%u
at “ox?
for 0 < x < L with the boundary conditions u(0, t) =0, u(L,t) = 0, and the initial condition
u(x,0) = u, sin(mx/L). Here, @ isa positive real constant. (20%)
6 Solve the partial differential equation
d ad
au(x, )+ c&u(x, t)=0

where ¢ is a constant and
1, 0<x<L
u(x,0) = {0, otherwise’

(10%)
7 Evaluate the line integral fcf d7, where F = [x2,y%,2%] and C is the line segment from
(0,0,0) to (1,2,3). (10%)
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