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Exercise 6B 
 

1 a 
2

2

d d6 5 10
d d

y y y
x x

+ + =  (1) 

Let y = λ 
d 0
d
y
x
=  

2

2

d 0
d

y
x

=  

Substituting into (1) gives: 
5 10λ =  

2λ =  
So the particular integral is 5 

2 6 5 0m m+ + =   
( )( )1 5 0m m+ + =  

1 or 5 m m= − = −  
So the complementary function is: 

5e ex xy A B− −= +  
And the general solution is: 

5e e 2x xy A B− −= + +  
 

 b 
2

2

d d8 12 36
d d

y y y x
x x

− + =  (1) 

Let y xλ µ= +   
d
d
y
x

λ= , 
2

2

d 0
d

y
x

=  

Substituting into (1) gives: 
( )0 8 12 36x xλ λ µ− + + =  

8 12 12 36x xλ λ µ− + + =  
Comparing coefficients: 
For x: 
12 36λ =  

3λ =  
For the constant terms: 

8 12 0λ µ− + =  
2
3

µ λ=  

2µ =  
So the particular integral is 3x + 2 

2 8 12 0m m− + =   
( )( )2 6 0m m− − =  

2 or 6 m m= =  
So the complementary function is: 

2 6e ex xy A B= +  
And the general solution is: 

2 6e e 3 2x xy A B x= + + +  
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1 c 
2

2
2

d d 12 12e
d d

xy y y
x x

+ − =  (1) 

Let 2e xy λ=   
2d 2 e

d
xy

x
λ=  

2
2

2

d 4 e
d

xy
x

λ=  

Substituting into (1) gives: 
2 2 2 24 e 2 e 12 e 12ex x x xλ λ λ+ − =  

2 26 e 12ex xλ− =  
2λ = −  

So the particular integral is 22e x−  
2 12 0m m+ − =   

( )( )4 3 0m m+ − =  
4 or 3m m= − =  

So the complementary function is: 
4 3e ex xy A B−= +  

And the general solution is: 
4 3 2e e 2ex x xy A B−= + −  

 

 d 
2

2

d d2 15 5
d d

y y y
x x

+ − =  (1) 

Let y = λ 
d 0
d
y
x
=  

2

2

d 0
d

y
x

=  

Substituting into (1) gives: 
15 5λ− =  

1
3

λ = −  

So the particular integral is 1
3

−  
2 2 15 0m m+ − =   

( )( )3 5 0m m− + =  
3 or 5 m m= = −  

So the complementary function is: 
3 5e ex xy A B −= +  

And the general solution is: 

 3 5 1e e
3

x xy A B −= + −  
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1 e 
2

2

d d8 16 8 12
d d

y y y x
x x

− + = +  (1) 

Let y xλ µ= +   
d
d
y
x

λ=  

2

2

d 0
d

y
x

=  

Substituting into (1) gives: 
( )0 8 16 8 12x xλ λ µ− + + = +  

8 16 16 8 12x xλ λ µ− + + = +  
Comparing coefficients: 
For x: 
16 8λ =  

1
2

λ =  

For the constant terms: 
8 16 12λ µ− + =  
4 16 12µ− + =  

1µ =  

So the particular integral is 1 1
2

x +  
2 8 16 0m m− + =   

( )( )4 4 0m m− − =  
4m =  

So the complementary function is: 
( ) 4e xy A Bx= +  

And the general solution is: 

 ( ) 4 1e 1
2

xy A Bx x= + + +  
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1 f 
2

2

d d2 25cos 2
d d

y y y x
x x

+ + =  (1) 

Let sin 2 cos 2y x xλ µ= +   
d 2 cos 2 2 sin 2
d
y x x
x

λ µ= −  

2

2

d 4 sin 2 4 cos 2
d

y x x
x

λ µ= − −  

Substituting into (1) gives: 
( )4 sin 2 4 cos 2 2 2 cos 2 2 sin 2 sin 2 cos 2 25cos 2x x x x x x xλ µ λ µ λ µ− − + − + + =  

4 sin 2 4 cos 2 4 cos 2 4 sin 2 sin 2 cos 2 25cos 2x x x x x x xλ µ λ µ λ µ− − + − + + =  
( ) ( )sin 2 3 4 cos 2 4 3 25cos 2x x xλ µ λ µ− − + − =  

Comparing coefficients: 
For cos 2x: 
4 3 25λ µ− =  
For sin 2x: 

3 4 0λ µ− − =  
3
4

µ λ= −  

34 3 25
4

λ λ − − = 
 

 

25 25
4
λ =  

4λ =  
3µ = −  

So the particular integral is 4sin 2 3cos 2x x−  
2 2 1 0m m+ + =   

( )( )1 1 0m m+ + =  
1m = −  

So the complementary function is: 
( )e xy A Bx −= +  

And the general solution is: 
 ( )e 4sin 2 3cos 2xy A Bx x x−= + + −  
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1 g 
2

3
2

d 81 15e
d

xy y
x

+ =  (1) 

Let 3e xy λ=   
3d 3 e

d
xy

x
λ=  

2
3

2

d 9 e
d

xy
x

λ=  

Substituting into (1) gives: 
3 3 39 e 81 e 15ex x xλ λ+ =  
1
6

λ =   

So the particular integral is 31 e
6

x  
2 81 0m + =   
2 81m = −  

9im = ±  
So the complementary function is: 

cos9 sin 9y A x B x= +  
And the general solution is: 

31cos9 sin 9 e
6

xy A x B x= + +  
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1 h 
2

2

d 4 sin
d

y y x
x

+ =  (1) 

Let sin cosy x xλ µ= +   
d cos sin
d
y x x
x

λ µ= −  

2

2

d sin cos
d

y x x
x

λ µ= − −  

Substituting into (1) gives: 
( )sin cos 4 sin cos sinx x x x xλ µ λ µ− − + + =  

sin cos 4 sin 4 cos sinx x x x xλ µ λ µ− − + + =  
3 sin 3 cos sinx x xλ µ+ =  
Comparing coefficients: 
For cos x: 
3 0µ =  

0µ =  
For sin x: 
3 1λ =  

1
3

λ =  

So the particular integral is 1 sin
3

x  
2 4 0m + =   
2 4m = −  

2im = ±  
So the complementary function is: 

cos 2 sin 2y A x B x= +  
And the general solution is: 

 1cos 2 sin 2 sin
3

y A x B x x= + +  
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1 i 
2

2
2

d d4 5 25 7
d d

y y y x
x x

− + = −  (1) 

Let 2y x xλ µ ν= + +   
d 2
d
y x
x

λ µ= +  

2

2

d 2
d

y
x

λ=  

Substituting into (1) gives: 
( ) ( )2 22 4 2 5 25 7x x x xλ λ µ λ µ ν− + + + + = −  

2 22 8 4 5 5 5 25 7x x x xλ λ µ λ µ ν− − + + + = −  
Comparing coefficients: 
For x2: 
5 25λ =  

5λ =  
For x: 

8 5 0λ µ− + =  
8
5

µ λ=  

8µ =  
For the constant terms: 
2 4 5 7λ µ ν− + = −  
10 32 5 7ν− + = −  
5 15ν =  

3ν =  
So the particular integral is 25 8 3x x+ +  

2 4 5 0m m− + =   

( ) ( )( )
( )

24 4 4 1 5
2 1

4 4
2

2 i

m
± − −

=

± −
=

= ±

 

So the complementary function is: 
( )2e cos sinxy A x B x= +  

And the general solution is: 
( )2 2e cos sin 5 8 3xy A x B x x x= + + + +  
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1 j 
2

2

d d2 26 e
d d

xy y y
x x

− + =  (1) 

Let exy λ=   
d e
d

xy
x

λ=  

2

2

d e
d

xy
x

λ=  

Substituting into (1) gives: 
e 2 e 26 e ex x x xλ λ λ− + =  

25 1λ =  
1
25

λ =   

So the particular integral is 1 e
25

x  
2 2 26 0m m− + =   

( ) ( )( )
( )

22 2 4 1 26
2 1

2 100
2

1 5i

m
± − −

=

± −
=

= ±

 

So the complementary function is: 
( )e cos5 sin 5xy A x B x= +  

And the general solution is: 

 ( ) 1e cos5 sin 5 e
25

x xy A x B x= + +  
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2 a 
2

2
2

d d5 4 3 2
d d

y y y x x
x x

− + = − +  (1) 

Let 2y x xλ µ ν= + +   
d 2
d
y x
x

λ µ= +  

2

2

d 2
d

y
x

λ=  

Substituting into (1) gives: 
( ) ( )2 22 5 2 4 3 2x x x x xλ λ µ λ µ ν− + + + + = − +  

2 22 10 5 4 4 4 3 2x x x x xλ λ µ λ µ ν− − + + + = − +  
Comparing coefficients: 
For x2: 
4 1λ =  

1
4

λ =  

For x: 
10 4 3λ µ− + = −  
10 4 3
4

µ− + = −  

14
2

µ = −  

1
8

µ = −  

For the constant terms: 
2 5 4 2λ µ ν− + =  
1 5 4 2
2 8

ν+ + =  

74
8

ν =  

7
32

ν =  

So the particular integral is 21 1 7
4 8 32

x x− +  

 
 b 2 5 4 0m m− + =   

( )( )1 4 0m m− − =  
1 or 4 m m= =   

So the complementary function is: 
4e ex xy A B= +  

And the general solution is: 

 4 21 1 7e e
4 8 32

x xy A B x x= + + − +  
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3 a 
2

2
2

d d6 2 1
d d

y y x x
x x

− = − +  (1) 
2 6 0m m− =  
( )6 0m m − =  

0 or 6 m m= =  
 So the complementary function is: 

0 6

6

e e
e

x

x

y A B
A B

= +

= +
 

 
 b Let 3 2y x x xλ µ ν= + +   

2d 3 2
d
y x x
x

λ µ ν= + +  

2

2

d 6 2
d

y x
x

λ µ= +  

Substituting into (1) gives: 
( )2 26 2 6 3 2 2 1x x x x xλ µ λ µ ν+ − + + = − +  

2 26 2 18 12 6 2 1x x x x xλ µ λ µ ν+ − − − = − +  
Comparing coefficients: 
For x2: 

18 2λ− =  
1
9

λ = −  

For x: 
2 12 1
3

µ− − = −  

112
3

µ =  

1
36

µ =  

For the constant terms: 
2 6 1µ ν− =  
1 6 1

18
ν− =  

176
18

ν = −  

17
108

ν = −  

So the particular integral is 3 21 1 17
9 36 108

x x x− + −  

And the general solution is: 
6 3 21 1 17e

9 36 108
xy A B x x x= + − + −  
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4 
2

2
2

d d4 24
d d

y y x
x x

+ =  (1) 

Let 3 2y x x xλ µ ν= + +   
2d 3 2

d
y x x
x

λ µ ν= + +  

2

2

d 6 2
d

y x
x

λ µ= +  

Substituting into (1) gives: 
( )2 26 2 4 3 2 24x x x xλ µ λ µ ν+ + + + =  

2 26 2 12 8 4 24x x x xλ µ λ µ ν+ + + + =  
Comparing coefficients: 
For x2: 
12 24λ =  

2λ =  
For x: 
6 8 0λ µ+ =  
12 8 0µ+ =  

3
2

µ = −  

For the constant terms: 
2 4 0µ ν+ =  

3 4 0ν− + =  
3
4

ν =  

So the particular integral is 3 23 32
2 4

x x x− +  
2 4 0m m+ =  
( )4 0m m + =  

0 or 4 m m= = −  
 So the complementary function is: 

0 4

4

e e
e

x

x

y A B
A B

−

−

= +

= +
 

And the general solution is: 
4 3 23 3e 2

2 4
xy A B x x x−= + + − +  
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5 a 
2

2

d d2 e
d d

xy y y
x x

− + =  (1) 

Let exy xλ=   
d e e
d

x xy x
x

λ λ= +  

2

2

d e e e
d

e 2 e

x x x

x x

y x
x

x

λ λ λ

λ λ

= + +

= +

 

Substituting into (1) gives: 
( )e 2 e 2 e e e ex x x x x xx x xλ λ λ λ λ+ − + + =  

e 2 e 2 e 2 e e ex x x x x xx x xλ λ λ λ λ+ − − + =  
0 ex=  
This is not possible therefore exy xλ=  is not suitable 

 

 b 
2

2

d d2 e
d d

xy y y
x x

− + =  (1) 

Let 2exy xλ=   
2d e 2 e

d
x xy x x

x
λ λ= +  

2
2

2

2

d e 2 e 2 e 2 e
d

e 4 e 2 e

x x x x

x x x

y x x x
x

x x

λ λ λ λ

λ λ λ

= + + +

= + +

 

Substituting into (1) gives: 
( )2 2 2e 4 e 2 e 2 e 2 e e ex x x x x x xx x x x xλ λ λ λ λ λ+ + − + + =  

2 2 2e 4 e 2 e 2 e 4 e e ex x x x x x xx x x x xλ λ λ λ λ λ+ + − − + =  
2 e ex xλ =  

1
2

λ =   

So the particular integral is 21 e
2

xx  

 
 c 2 2 1 0m m− + =   

( )( )1 1 0m m− − =  
1m =   

So the complementary function is: 
( )exy A Bx= +  

And the general solution is: 

 ( ) 21e e
2

x xy A Bx x= + +  
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6 a 
2

2

d d4 3 5
d d

y y t kt
t t

+ + = +  (1) 

Let y tλ µ= +   
d
d
y
t

λ=  

2

2

d 0
d

y
t

=  

Substituting into (1) gives: 
4 3( ) 5t ktλ λ µ+ + = +  
4 3 3 5t ktλ λ µ+ + = +  
Comparing coefficients: 
 
For t: 
 
3 kλ =  

1
3

kλ =  

For the constant terms: 
4 3 5λ µ+ =  
 
4 3 5
3
k µ+ =  

15 4
9

kµ −
=  

So the particular integral is 1 15 4
3 9

kkt −
+  

2 4 3 0m m+ + =  
( )( )1 3 0m m+ + =  

1 or 3 m m= − = −  
 So the complementary function is: 

3e et ty A B− −= +  
And the general solution is: 

3 1 15 4e e
3 9

t t ky A B kt− − −
= + + +  

 
 b As t → ∞, 3e 0tA − →  and e 0tB − →  

1 15 4
3 9

ky kt −
= +  

When k = 6 

( ) ( )15 4 61 6
3 9
2 1

y t

t

−
= +

= −
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Challenge 
 

2
2

2

d 5 e
dx

xy y x+ =  (1) 

Let 2 2e ex xy xλ µ= +   
2 2 2d 2 e e 2 e

dx
x x xy xλ λ µ= + +  

2
2 2 2 2

2

d 4 e 2 e 2 e 4 e
dx

x x x xy xλ λ λ µ= + + +  

Substituting into (1) gives: 
2 2 2 2 2 24 e 4 e 4 e e e 5 ex x x x x xx x xλ λ µ λ µ+ + + + =  

Comparing coefficients: 
For x: 
4 5λ λ+ =  

1λ =  
 
For the constant terms: 
4 4 0λ µ µ+ + =  
4 5 0µ+ =  
 

4
5

µ = −  

So the particular integral is 2 24e e
5

x xx −  
2 1 0m + =   

im = ±  
So the complementary function is: 

cos siny A x B x= +  
And the general solution is: 

2 24cos sin e e
5

x xy A x B x x= + + −  


