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Tutorial 9 - Ordinary Differential Equations 
 

 
1. State the order and linearity of each differential equation and verify that the given 

function is a solution. 
a) )3sin()3cos(;09" xBxAyyy +==+  

b) xx xeeyyyy −− +==++ 2;0'2"  

c) xxyxxyxyy sin3)(,sin)();2sin(9'2 21 ===  

d) 0''' =+− yxyy   xy =  
 
First-Order Linear Differential Equations 
 
2. Solve the following differential equations by separation of variables. 
            [The solution you obtain, if correct, may not be exactly the same as what is given 
             here, but would be equivalent to it.] 

a) 03 =+ y
dx

dy
     [ xCey 3−= ] 

b) 04 =− xy
dx

dy
     [

22xCey = ] 

c) 
2

' xxey =   (Hint: substitution)                         [ Cey x +=
2

2

1
] 

d) 
16

cos
'

5 −
=

y

xx
y

  
(Hint: by parts)   [ 6 sin cosy y x x x c− = + + ] 

e) yxyx ee
dx

dy
ye −−− += 2

  
(Hint: by parts) [ ceeeye xxyy =++− −− 3

3

1
] 

f) xyy
dx

dy
x −=2  1)1( =y    [ xexy

1
1−

= ] 

g) 10)5(;6' 2 =−+= yyyy  (Hint: partial fractions) [
2 8

exp(5( 5))
3 13

y
x

y

− = −
+

] 

 
3. Solve the following first-order linear differential equations. 
            [The solution you obtain, if correct, may not be exactly the same as what is given 
             here, but would be equivalent to it.] 

a) xeyy 34' −=+                                                                [
xx Ceey 43 −− += ] 

b) xex
x

y
y 22
' +=

  
 (Hint: xe x =ln )              [ 2 2xy x e cx= + ] 

c) xxyy =+2'                                                                   [
2

2

1 xCey −+= ] 

d) 54' xyxy =+                                                              [ 5
4 9

1
x

x

C
y += ] 

e) 
4

5
)0(,4)2cos(22' −=+=− yxyy               [ xexxy 2

4

5
2)2cos2(sin

2

1 +−−= ]                                           

f) ( ) 21 xxxyyx +=−′+            [( ) ( ) cxexxyex xx +−−+−=+ −− 3211 ] 
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g) 
xeyyx =+′          2)1( =y    [

x

e
e

x
y x −+= 21

] 

h) xy
dx

dy
x ln)1( =++  10)1( =y   [ ( 1) ln 21x y x x x+ = − + ] 

 
4. Determine whether the given differential equation is exact. If it is exact, solve it.  

a) 








−
+=

xyy

yx

dx

dy

2

22

     [
3 2

2

3 2

x y
xy c+ − = ] 

b) 03sin343cos
1

2 3
2

=+−+






 +− xyx
x

y

dx

dy
x

x
y   

c) 2
5)2(;0)1(3)1(2 223 =−=−+− ydxyxdyyx  

 [ 3 2( 1) 18 0x y − + = ] 

d) 0
2

3
45

22
=+













 −
y

t

dt

dy

y

ty
  1)1( =y  [

4

5

2

3

4 24

2

−=−
yy

t
] 

e) 0)2()sec2( 22 =++− dyyxdxxxy   [ 2 2tanx y x y C− + = ] 
 

Second-Order Linear Differential Equations 
 
5. Find a general solution for each of the following second-order homogeneous linear  
    differential equations. 
     (a)  082'' =−′− yyy       (b)  03'' =′− yy                   (c)  04'' =− yy   

     (d)  0256'' =+′− yyy       (e)  04'' =+ yy                   (f)  096'' =+′+ yyy   

     (g)  06420
2

2

=+− y
dx

dy

dx

yd
      (h)  02510

2

2

=+− y
dx

dy

dx

yd
  

 
6. Solve the following initial-value problems. 
     (a) 2)0(',5)0(;0134'' −===+′− yyyyy  
     (b) 2)0(',2)0(;016'' −===+ yyyy  
 
7. Solve the following second-order non-homogeneous linear differential equations using the  
    method of undetermined coefficients. 
      

     (a)  
xexyyy 3482'' −=−′−                     (b)  xyyy sin82'' =−′−        

     (c)  xeyyy x 5sin3712352'' 5 +=−′+         (d)  543'' +=′+ xyy  

     (e)  xeyyy x 2386'' 2 +=+′+ −
                    (f)   

xxeyyy =+′−2''   

     (g)   
xeyyy 52510'' −=+′+                     (h)  2)0(',2)0(;25'' ===′− yyyy   

 


