C4 Chapter 1

PARTIAL FRACTIONS

Algebraic fractions may be added or subtracted to produce a single fraction.
Example
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Use a common denominator of x(1 + x)(1 – x)
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Ex 1A p 2

The reverse of this process, whereby we split a fraction up into various parts, is called splitting a fraction into partial fractions.
This needs to be done when trying to integrate complicated fractions.

TYPE I - LINEAR FACTORS
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Example
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METHOD 1 (Substitution)
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Ex 1B p 3
METHOD 2 (Equating Coefficients)
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Now repeat Ex 1B p 3
These methods can be extended when there are more than two linear factors.

Example
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Note:

a)   when considering the factor 2x-1 you need to use x = ½

b)   you could also use Method 2 and equate coefficients
Ex 1C p 4
TYPE II – REPEATED FACTORS
 
[image: image9.wmf]I

f

 

a

n

 

e

x

p

r

e

s

s

i

o

n

 

h

a

s

 

a

 

r

e

p

e

a

t

e

d

 

f

a

c

t

o

r

 

 

(

x

–

a

)

2

 

s

a

y

,

 

t

h

e

n

 

y

o

u

 

m

u

s

t

 

c

o

n

s

i

d

e

r

 

 

A

x

–

a

+

B

(

x

–

a

)

2

 

I

f

 

a

n

 

e

x

p

r

e

s

s

i

o

n

 

h

a

s

 

a

 

r

e

p

e

a

t

e

d

 

f

a

c

t

o

r

 

 

(

x

–

a

)

2

 

s

a

y

,

 

t

h

e

n

 

y

o

u

 

m

u

s

t

 

c

o

n

s

i

d

e

r

 

 

A

x

–

a

+

B

(

x

–

a

)

2

 

 

Example

 
[image: image10.wmf]E

x

p

r

e

s

s

 

 

 

x

2

–

6

(

x

–

2

)

2

(

x

+

3

)

 

 

 

i

n

 

p

a

r

t

i

a

l

 

f

r

a

c

t

i

o

n

s

 

E

x

p

r

e

s

s

 

 

 

x

2

–

6

(

x

–

2

)

2

(

x

+

3

)

 

 

 

i

n

 

p

a

r

t

i

a

l

 

f

r

a

c

t

i

o

n

s

 

 

[image: image22.wmf]x

2

 

g

o

e

s

 

i

n

t

o

 

x

2

 

x

 

t

i

m

e

s

 

x

2

 

g

o

e

s

 

i

n

t

o

 

x

2

 

x

 

t

i

m

e

s

 


[image: image11.wmf]x

2

–

6

(

x

–

2

)

2

(

x

+

3

)

=

A

x

–

2

+

B

(

x

–

2

)

2

+

C

x

+

3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=

A

(

x

–

2

)

(

x

+

3

)

(

x

–

2

)

2

(

x

+

3

)

+

B

(

x

+

3

)

(

x

–

2

)

2

(

x

+

3

)

+

C

(

x

–

2

)

2

(

x

–

2

)

2

(

x

+

3

)

 

E

q

u

a

t

e

 

n

u

m

e

r

a

t

o

r

s

 

A

(

x

–

2

)

(

x

+

3

)

+

B

(

x

+

3

)

+

C

(

x

–

2

)

2

=

x

2

–

6

 

T

o

 

f

i

n

d

 

B

,

 

s

u

b

s

t

i

t

u

t

e

 

x

 

=

 

2

 

A

(

0

)

+

5

B

+

C

(

0

)

=

4

–

6

Þ

5

B

=

–

2

Þ

B

=

–

2

5

 

T

o

 

f

i

n

d

 

C

,

 

s

u

b

s

t

i

t

u

t

e

 

x

 

=

 

–

3

 

A

(

0

)

+

B

(

0

)

+

2

5

C

=

9

–

6

Þ

2

5

C

=

3

Þ

C

=

3

2

5

 

T

o

 

f

i

n

d

 

A

,

 

e

q

u

a

t

e

 

t

h

e

 

c

o

e

f

f

i

c

i

e

n

t

s

 

o

f

 

x

2

 

A

+

C

=

1

Þ

A

=

1

–

3

2

5

=

2

2

2

5

 

\

 

A

n

s

w

e

r

=

2

2

2

5

(

x

–

2

)

–

2

5

(

x

–

2

)

2

+

3

2

5

(

x

+

3

)

 

x

2

–

6

(

x

–

2

)

2

(

x

+

3

)

=

A

x

–

2

+

B

(

x

–

2

)

2

+

C

x

+

3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=

A

(

x

–

2

)

(

x

+

3

)

(

x

–

2

)

2

(

x

+

3

)

+

B

(

x

+

3

)

(

x

–

2

)

2

(

x

+

3

)

+

C

(

x

–

2

)

2

(

x

–

2

)

2

(

x

+

3

)

 

E

q

u

a

t

e

 

n

u

m

e

r

a

t

o

r

s

 

A

(

x

–

2

)

(

x

+

3

)

+

B

(

x

+

3

)

+

C

(

x

–

2

)

2

=

x

2

–

6

 

T

o

 

f

i

n

d

 

B

,

 

s

u

b

s

t

i

t

u

t

e

 

x

 

=

 

2

 

A

(

0

)

+

5

B

+

C

(

0

)

=

4

–

6

Þ

5

B

=

–

2

Þ

B

=

–

2

5

 

T

o

 

f

i

n

d

 

C

,

 

s

u

b

s

t

i

t

u

t

e

 

x

 

=

 

–

3

 

A

(

0

)

+

B

(

0

)

+

2

5

C

=

9

–

6

Þ

2

5

C

=

3

Þ

C

=

3

2

5

 

T

o

 

f

i

n

d

 

A

,

 

e

q

u

a

t

e

 

t

h

e

 

c

o

e

f

f

i

c

i

e

n

t

s

 

o

f

 

x

2

 

A

+

C

=

1

Þ

A

=

1

–

3

2

5

=

2

2

2

5

 

\

 

A

n

s

w

e

r

=

2

2

2

5

(

x

–

2

)

–

2

5

(

x

–

2

)

2

+

3

2

5

(

x

+

3

)

 

Ex 1D p 5
TYPE III – IMPROPER FRACTIONS

This occurs when the degree of the numerator is equal to or greater than the degree of the denominator.
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It must be divided first to obtain a number and a proper fraction.  This is usually done by long division.
Consider the arithmetic division   741 ÷ 34
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The same processes are applied for algebraic long division

Example
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Ex 1E p 7 & Ex 1F p 
First multiply out


the denominator





Now do the Long Division





Don’t forget the whole number part
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