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1. (20%) Find the general solution to the following ODE.
@ (10%) Yy —y=e*

(b) (10%) y" —2y' =2y =0
2. (20%) Please answer the following questions about the Laplace transform:

(a) (4%) What is the definition of the Laplace transform of a function f(t)?

(b) (8%) Find the Laplace transform of t? sin wt

(¢) (8%) Find the inverse Laplace transform of the following function.
se=25
(s+2)2(s2+4s5+8)

3. (20%) Find the work done by a force F = x 7 — z j + 2y k moves a particle from (0, 0, 0)
straight to (1, 1, 0), then to (1, 1, 1), and back to (0, 0, 0).

4. (20%) Answer the following questions.
(a) (15%) Solve the partial differential equation:

du %u
E—kﬁ—o,(0<x<L,t > 0)

subject to the boundary conditions: u(0,t) = u(L,t) =0 for t >0
and the initial condition: u(x,0) = A (constant) if 0 <x < L. A is a non-zero constant.

(b) (5%) Determine the coefficients in the function of u(x, t) based on the boundary and

initial conditions.

5. (20%) Please solve the following initial value problem.

x1(8) = 3%, (£) — x5(t) — x3(2t)
x%5(t) = 2,(8) + x,(O) —x5() + ¢ x(0) =1, x,(0) =2, x3(0) = -2
x3(t) = x1(6) — x5(t) + x3(t) + 2e*




