ADVANCED HIGHER MATHEMATICS
Solutions to Exam Questions on Differential Equations 3
1.
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Note that this is a homogeneous differential equation (RHS = 0), so it is not necessary to consider a particular integral.

Auxiliary Equation:   
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, so the equation has non-real roots and the roots can be found using the quadratic formula.
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Hence the general solution is   
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Hence the particular solution is   
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Note that this is a homogeneous differential equation (RHS = 0), so it is not necessary to consider a particular integral.

Auxiliary Equation:   
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, so the equation has two real and equal roots.
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Hence the general solution is   
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To differentiate   
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,   use the product rule as y is the product of two functions of x.
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Hence the particular solution is   
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Note that this is a homogeneous differential equation (RHS = 0), so it is not necessary to consider a particular integral.

Auxiliary Equation:   
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, so the equation has non-real roots and the roots can be found using the quadratic formula.
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Hence the particular solution is   
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Auxiliary Equation:   
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, so the equation has two real and equal roots.
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Equating coefficients of 
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Hence the PI is   
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Auxiliary Equation:   
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, so the equation has two real and distinct roots.


[image: image157.wmf]0

3

2

2

=

-

+

m

m

   
[image: image158.wmf]Þ

   
[image: image159.wmf]0

)

1

)(

3

(

=

-

+

m

m

   
[image: image160.wmf]Þ

   
[image: image161.wmf]3

-

=

m

, 
[image: image162.wmf]1

=

m


Hence the CF is   
[image: image163.wmf]x

x

Be

Ae

y

+

=

-

3

.

PI
Let   
[image: image164.wmf]b

ax

y

+

=

   
[image: image165.wmf]Þ

   
[image: image166.wmf]a

dx

dy

=

   and   
[image: image167.wmf]0

2

2

=

dx

y

d




[image: image168.wmf]1

6

3

2

2

2

-

=

-

+

x

y

dx

dy

dx

y

d

   
[image: image169.wmf]Þ

   
[image: image170.wmf]1

6

)

(

3

)

(

2

0

-

=

+

-

+

x

b

ax

a






       
[image: image171.wmf]Þ

   
[image: image172.wmf]1

6

3

3

2

-

=

-

-

x

b

ax

a



Equating coefficients of x   
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Auxiliary Equation:   
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, so the equation has two real and distinct roots.
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Note that the RHS of the differential equation is a quadratic which suggests using 
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, so the equation has non-real roots and the roots can be found using the quadratic formula.
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Solving equations (1) and (2) gives 
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The general solution is   
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 as this term is a product of two functions of x. Remember to also differentiate the other two terms.
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Note
A common error in this question is to incorrectly use 
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