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(1) (15%) Solve (x* +y* +x)dx+xydy =0

(a) Find an integrating factor if the equation is not exact. (5%) (b) Find the solution. (5%) (c) Determine
the constant if x=1andy=0.(5%)

(2) (20%) Using the Laplace transformation, solve the initial value problem

d’y . dy
+2'—+ = [’ O = "O :O
2 b u(t), y(0)="(0)

where the force input u(¢) is the unit step function as below:

u(t) 4
1

t

(a) Take the Laplace transform of the differential equation. (5%) (b) Determine the characteristic
equation and the eigenvalues of the problem. (5%) (c) Find the solution of y(f). (5%) (d) Determine the
steady-state solution (). (5%)

(3) (15%) Find the solution y(¢) of the two-point boundary value problem

2

— =25y =25 () =Ly'() =0

(a) Find the homogeneous solution. (5%) (b) Determine the particular solution. (5%) (c) Determine

constants of the solution. (5%)

(4) (10%) For any two n x n-matrices A and C, prove
(@) (AC)'=C"AT  (5%)
b) (AC)' =C'AT  (5%)

(5) (10%) For any two vectors u and v, prove

div (u x v) = vecurl u - uecurl v

(6) (30%) Consider the case in which a linear string of length L, fastened at its two ends and is released at
time zero from its horizontal stretched position (zero initial vertical displacement) but with a nonzero
initial velocity. At time 7, y(x, 7) is the vertical displacement of the particle of string having coordinate x.

The initial vertical velocity of string is g(x). The boundry value problem modeling this phenomenon is
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(a) Write down the boundary conditions (5%) and (b) initial conditions of the problem. (5%)
(¢) Find the solution of y(x, £). (20%)

%
0 <x <L, t>0, where ¢° is a constant.







