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1. Consider a force F= ——2—1 X

x2+y? Lt x2+y2]'

(a) (5%) Please calculate V X F.
(b) (5%)Is F aconservative force? Why?

(c) (10%) Calculate ¢. F-dl, where C is the unit circle x% +y% =1,

2. Consider an integral equation: y(t) =t+ fot sin(t — 7) y(r)dr.
(a) (10%) Please use Laplace transform to find y(t).

2
(b) (10%) Please convert the integral equation into a differential equation by taking %y(t) =

dz

— [t + fot sin(t — 1) y(f)df], and then find y(t).

y1(0) =4
y2(0) = =3

y:1(£) =5y, +8y, + 1
J2(t) = —6y1 — 9y, + 1

(a) (10%) Please decouple it as two differential equations.
(b) (10%) Please find y,(t) and y,(t).

3. Consider a coupled differential equation: { with initial conditions {

o sinx

4. (10%) Please find [~ Z™% dx. [Hint: ¢ dz
0 x 4

5. A and B are invertible matrix,
(a) (5%) please show that (4B)~1 = B~1471,

Consider A = E oe=[ 7

(b) (5%) Find A~

(©) (5%) Find B™1.

(d) (5%) Find AB

(e) (5%) Find (AB)™*

(f) (5%) Please verify (AB)™! = B~1A™1 by the given two matrix.




