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 本科目可使用計算機 
1. Consider the equation 

( sin( ) 2 ) ( cos( ) 1) 0x xe y x dx e y dy− + + =  
(a) (5%) Show that this equation is exact. 
(b) (5%) Solve this equation. 

2. Consider the equation 
( ) 0x xy dx dy− − =  

(a) (5%) Show that 
2

2( )
x

x eµ = is an integrating factor. 
(b) (5%) Solve this equation by using the above integrating factor. 

3. (10%) Solve the Euler’s equation 2 '' 2 ' 6 0.x y xy y+ − =  

4. (10%) Suppose that 11

21

1/ 2

1/ 2

a
U

a

⎡ ⎤
= ⎢ ⎥
⎢ ⎥⎣ ⎦

 is a real unitary matrix, i.e., TU U I=  and 11 0a > . Find 11a  

and 21a . 

5. (10%) Let 
1 4

0 3
A

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

. Find a matrix P  such that 1 1 0
0 3

P AP− −⎡ ⎤
= ⎢ ⎥
⎣ ⎦

. Hint: Consider the 

eigenvalues and eigenvectors of A . 

6.  (20%) Given 
0

{ ( )} ( ) ( )stL f t f t e dt F S
∞ −= =∫ , derive 

(a) 20

1{ } stL t te dt
s

∞ −= =∫ , 

(b) 20

1{ } stL t te dt
s

∞ −= =∫ , 

(c) 2 20
{sin( )} sin( ) st aL t t e dt

s a
∞ −= =

+∫ , 

(d) 
0

( ) ( ){ } ( ) (0)stdf t df tL e dt sF s f
dt dt

∞ −= = −∫ . 

7. (10%) Given ( ) ( )df t f t t
dt

+ =  and (0) 1f = , use Laplace Transform to solve this equation. 

8. (20%) Given { ( )} ( ) ( )j tF g t g t e dt Gω ω
∞ −

−∞
= =∫  and ( )* ( ) ( ) ( )g t h t g h t dτ τ τ

∞

−∞
= −∫ , derive  

(a) { ( ) } ( ) ( )jat jat j tF g t e g t e e dt G aω ω
∞ −

−∞
= = −∫ , 

(b) ( ){ ( )} ( ) j t dGF tg t t g t e dt j
d

ω ω
ω

∞ −

−∞
= =∫ , 

(c) { ( )* ( )} ( ) ( ) ( ) ( )j tF g t h t g h t d e dt G Hωτ τ τ ω ω
∞ ∞ −

−∞ −∞
= − =∫ ∫ . 

(d) For 
3, 1 1

( )
0,

t
l t

else
− < ≤⎧

= ⎨
⎩

, please calculate { ( )}F l t . 


