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e Derivation processes have to be given.

1. (5 .%] Please solve the equation: a® =27 .

O D =

3 5
2. (5 %) Given A= 1 2 |, find AL,
3 A
) 010
3.(5 %) Given A= | 1 0 0 |, please find all eigenvalues of A and their respective
\ 001 )

eigenvectors.
4. (5 %) Given y® + 3y® — 6y + 327 + 5 =0, please find ;’r’rl .

5. (5 %) Please calculate the following integration:

. 2
f ¥ de=1.
[1]

6. (5 %) From the Leibniz integral rule, we have known that

L i . db(t) da(t) | ["03f (v.t)
ot ( o f(a,r)d,l) =f0®). )=~ = fla(t).t) =7~ +[rm R

Please answer the following question:

cos(t)
[ ) =2,
ot sin(t)

. (15 % in total) For a given scalar function in space V (x.y.2) = e"sin(y) In(z), please
calculate:
(a) (6 R)VV =7;
(b) (5 %)V -(VV)=T:
c) (56 %)V x (VV)=".

8. (10 %) For a given vector V= {20y + :2) &+ 32:0), please calculate the counterclockwise
line integral of a rectangular in the range of 0 < r <2 and 0 <y < 3 on the x-y plane:

55?-:!1":?.
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9. (15 % in total) We have known that the Fourier transform of a function g(t) is
1 L.
Gw)=F{g(t =——f e g (t)dt .
@=FloO} == [ ()

On the other hand, the inverse Fourier transform of the function @ (w) is

g()=F G W)} = J_?_f &' G (w) dw .

Let function
0 for |w| > wy

Tle= { 1 for fu] <wr
and function
y (f) = COS(U-‘D:} .
Please show that:
(a) (8 %) P71 {F{y(t)} x X (w)}=0 for w, > wy .
(h) (7 %) F7H{F{y ()} x X ()} =y (t) for w, < wy .
10. (10 %) Please solve the following ordinary differential equation with the initial condi-
tion 2(0) =0
= ( ) 4 aq ()=t

where A is a constant.
11. (20 % in total) A function U (t,z) is the solution of the following diffusion equation

au (t.x) &°U(t.x)

otz .

in a domain of 0 < » < 7. The boundary condition of the solution is U (Z, 0)=U(t,7)=0.
The initial condition is U (0, z) = sin (2). Please

(a) (10 %) obtain the function U (t,x);

(b) (5 %) draw U (0.2), U (1.2), and U (co.x) versus 2 in the same plot;

(c) (5 %) draw U (t.%) versus t.




