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Applied Mathematics: Partial Fractions

The total number of marks available is 20.
You must write down all the stages in your working.

1. (3)Express
x2 ` 3

xp1` x2q

in partial fractions.

Solution

x2 ` 3

xp1` x2q
”

A

x
`

B ` Cx

1` x2

”
Ap1` x2q ` xpB ` Cxq

xp1` x2q

and so
x2
` 3 ” Ap1` x2

q ` xpB ` Cxq.

x “ 0: 3 “ A.
x “ 1: 4 “ 2A`B ` C ñ B ` C “ ´2 p1q.
x “ ´1: 4 “ 2A´B ` C ñ ´B ` C “ ´2 p2q.
Add p1q ` p2q:

2C “ ´4ñ C “ ´2

ñ B “ 0.

Hence,
x2 ` 3

xp1` x2q
”

3

x
´

2x

1` x2
.

2. (4)Express
8

xpx` 2qpx` 4q

in partial fractions.
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Solution

8

xpx` 2qpx` 4q
”

A

x
`

B

x` 2
`

C

x` 4

”
Apx` 2qpx` 4q `Bxpx` 4q ` Cxpx` 2q

xpx` 2qpx` 4q

and so
8 ” Apx` 2qpx` 4q `Bxpx` 4q ` Cxpx` 2q.

x “ 0: 8 “ 8Añ A “ 1.
x “ ´2: 8 “ ´4B ñ B “ ´2.
x “ ´4: 8 “ 8C ñ B “ 1.
Hence,

8

xpx` 2qpx` 4q
”

1

x
´

2

x` 2
`

1

x` 4
.

3. (4)Express

y “
4x´ 3

xpx2 ` 3q
, x ‰ 0,

in partial fractions.

Solution

4x´ 3

xpx2 ` 3q
”

A

x
`

B ` Cx

x2 ` 3

”
Apx2 ` 3q ` pB ` Cxqx

xpx2 ` 3q

which means
4x´ 3 ” Apx2

` 3q ` pB ` Cxqx.

x “ 0: ´3 “ 3Añ A “ ´1.
x “ 1: 1 “ 4A`B ` C ñ B ` C “ 5 p2q.
x “ ´1: ´7 “ 4A´B ` C ñ ´B ` C “ ´3 p3q.
Now, p1q ` p2q:

2C “ 2ñ C “ 1

ñ B “ 4.
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Finally,

y “ ´
1

x
`

4` x

x2 ` 3
.

4. (3)Express
3x

px` 1q2

in partial fractions.

Solution

3x

px` 1q2
”

A

px` 1q
`

B

px` 1q2

”
Apx` 1q `B

px` 1q2

and so
3x ” Apx` 1q `B.

x “ ´1: ´3 “ B
x “ 0: 0 “ A´ 3ñ A “ 3
Hence,

3x

px` 1q2
”

3

px` 1q
´

3

px` 1q2
.

5. (3)Express
1

x2 ` x
in partial fractions, where x is neither 0 nor ´1.

Solution

1

x2 ` x
”

1

xpx` 1q

”
A

x
`

B

x` 1

”
Apx` 1q `Bx

xpx` 1q
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and so
1 ” Apx` 1q `Bx.

x “ 0: 1 “ A.
x “ ´1: 1 “ ´B ñ B “ ´1.
Hence,

1

x2 ` x
”

1

x
´

1

x` 1
.

6. (3)Express
1

1´ y2

in partial fractions.

Solution

add to: 0
multiply to: ´1

*

´ 1, `1

1

1´ y2
”

1

p1` yqp1´ yq

”
A

1` y
`

B

1´ y

”
Ap1´ yq `Bp1` yq

p1` yqp1´ yq

which means
1 ” Ap1´ yq `Bp1` yq.

y “ 1: 1 “ 2B ñ B “ 1
2
.

y “ ´1: 1 “ 2Añ A “ 1
2
.

Hence,
1

1´ y2
”

1
2

1` y
`

1
2

1´ y
.
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