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1. Solve the following equations. 
 

(1)  (5%) 2 6x y y′′ − = 0
x

0
(2)  (5%) 4y y cos′′ − =
(3)  (5%) 2 8y y y′′ ′− − =

(4) 27 11 6 xy y y y e′′′ ′′ ′− − − =  (5%) 

(5)  (5%) ( ) 0ye cos xdx sin xdy+ =

(6)  (5%) ( )2y x ye dx e e dy− − −+ + 0=

 
2. Solve the following problems by Laplace transform. 
 

(1) ( ) ( )9 2 ,  0 0 0ty y e y ,y−′′ ′+ = = = 0
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3. (a) Show that the Fourier series for the periodic function ( )
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( ) ( )4f x f+ = x  for all x. (b) From the Fourier series of (a), please deduce the value of the sum of 
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( )2 2 2

0

1 1 1 11
3 5 7 2 1n n

∞

=
+ + + + =

+
∑ 2 . (20%) 

4. Suppose ( )2 1 ˆˆ ˆF xi yj z k= + + + and S is the surface of the region bounded by 2 2 2x y a+ = , 

, . Evaluate where  is a unit normal to S. (15%) 0z = z c= nF
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5. Evaluate the Cauchy principle value of the improper integral  

2 2 0acos x x sin x dx, a
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