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1. (a) Determine the complementary solution, the particular solution and general solution of a 
nonhomogeneous linear DE .  (10%) xexyy −−=+ 2)4( 1'''

(b) Find the general solution of , given that is a solution of the 
associated homogeneous equation.  (5%) 

14'" 234 =−+ yxyxyx 2
1 )( xxy =

2. Cauchy-Euler equation . Find the complementary solution by using 08'10"2 =++ yxyyx

(a) Change of variable method ( ). (8%) lnt = x

(b) Let my x=  and looks for . (7%) m

(c) If we has found one solution, , find 1
1 )( −= xxy 2y  by using reduction order method. (10%) 

3. Solve the singular solution and general solution of the Clairauts equation )(
dx
dyf

dx
dyxy += , where 

2 '( ) ydyf e
dx

= − . (10%) 

4. Consider (a), (b), (c), (d), determine whether the given set of function is linearly dependent or 
linearly independent on the interval . ( )∞,0

(a)  (3%) )2sin()(),2cos()( 21 xxfxxf ==

(b)  (3%) xx exfexf 2
2

2
1 )(,)( −==

(c) 1)(,)( 2
2

1 +== xxfxxf  (3%) 

(d)   (3%) 2
321 )(,)(,1)( xxfxxfxxf −=−=+=

(e) is the differential equation  linear or nonlinear in xdydxy =− )1( 2 x ? why ? (3%) 
5. Given second-order differential equations on the interval )0,(−∞  

(1) 2 3'' 2 ' 2 5 cos3x y xy y x− + = x   
(a) solve the associated homogeneous equation ( ) (4%) cy

(b) find the particular solution of the nonhomogeneous equation ( ) (6%) py

(2) . Find the solution of the differential equation (8%). 4)1(,2)1(,043 ''''2 =−=−=+− yyyxyyx

6. Solve the given initial-value problem 

0)0(,0)0();2cos(4 '
2

2

===++ xxtx
dt
dx

dt
xd β  

(a) if 0=β  find the solution of the differential equation (5%) 
(b) if 5=β find the solution of the differential equation (7%) 
(c) if  compare your solutions a) and b) (∞→t ∞→x  ?,…)  (5%) 


