C2 CHAPTER 11

INTEGRATION

DEFINITE INTEGRATION


[image: image1.wmf]ò

 

x

n

 

d

x

=

x

n

+

1

n

+

1

 

+

c

,

 

 

 

n

¹

–

1

 

ò

 

x

n

 

d

x

=

x

n

+

1

n

+

1

 

+

c

,

 

 

 

n

¹

–

1

 


This is indefinite integration as it involves an unknown arbitrary constant c.

You can integrate a function between defined limits.

Example
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[This is then evaluated by calculating its value at the top limit and subtracting its value at the bottom limit]
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[Note: there is no need to involve an arbitrary constant c as it will be eliminated when the value at the bottom limit is subtracted from the value at the top limit]

[Note the use of square brackets round the integrand]
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Example
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Ex 11A
AREA UNDER A CURVE
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Consider the area under the graph of y = f(x)
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In particular, the area under a curve between the lines

x = a and x = b is given by:
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Example 1
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Example 2
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Ex 11B

AREAS UNDER THE x-AXIS
Example
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Consider a sketch of y = x2 – 4
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Areas below the x-axis have a negative value

Areas which straddle the x-axis must have areas above and below the axis calculated separately.  Hence you will need to have a sketch of the function.
Example
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Ex 11C

AREA BETWEEN A CURVE AND A LINE
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[This is because Area A equals the area beneath the line minus the area beneath the curve]

But it is probably easier to work out the two areas separately and then subtract them.

Example

[image: image23.wmf]y

x

A

a

b

y

=

x

+

2

 

y

=

(

x

–

2

)

2

+

4

 

Calculate Area A

B



[image: image24.wmf]A

t

 

t

h

e

 

i

n

t

e

r

s

e

c

t

i

o

n

s

 

 

 

(

x

–

2

)

2

+

4

=

x

+

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

x

–

2

)

2

+

2

=

x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

2

–

4

x

+

6

=

x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

2

–

5

x

+

6

=

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

x

–

2

)

(

x

–

3

)

=

0

Þ

a

=

2

,

 

 

b

=

3

 

A

t

 

t

h

e

 

i

n

t

e

r

s

e

c

t

i

o

n

s

 

 

 

(

x

–

2

)

2

+

4

=

x

+

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

x

–

2

)

2

+

2

=

x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

2

–

4

x

+

6

=

x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

2

–

5

x

+

6

=

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

x

–

2

)

(

x

–

3

)

=

0

Þ

a

=

2

,

 

 

b

=

3

 



[image: image25.wmf]A

r

e

a

 

(

A

+

B

)

 

=

 

ò

2

3

 

(

x

+

2

)

 

d

x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=

ë

é

ê

1

2

 

x

2

+

2

x

û

ù

ú

3

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=

è

æ

ç

9

2

+

6

ø

ö

÷

–

(

2

+

4

)

=

2

1

2

–

6

=

9

2

 

A

r

e

a

 

(

A

+

B

)

 

=

 

ò

2

3

 

(

x

+

2

)

 

d

x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=

ë

é

ê

1

2

 

x

2

+

2

x

û

ù

ú

3

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=

è

æ

ç

9

2

+

6

ø

ö

÷

–

(

2

+

4

)

=

2

1

2

–

6

=

9

2

 



[image: image26.wmf]A

r

e

a

 

B

=

ò

2

3

 

(

(

x

–

2

)

2

+

4

)

 

d

x

=

ò

2

3

 

(

x

2

–

4

x

+

8

)

 

d

x

 

 

 

 

 

 

 

 

 

 

 

=

ë

é

ê

1

3

 

x

3

–

2

x

2

+

8

x

û

ù

ú

3

2

 

 

 

 

 

 

 

 

 

 

 

=

(

9

–

1

8

+

2

4

)

–

è

æ

ç

8

3

–

8

+

1

6

ø

ö

÷

=

1

5

–

3

2

3

=

1

3

3

 

A

r

e

a

 

B

=

ò

2

3

 

(

(

x

–

2

)

2

+

4

)

 

d

x

=

ò

2

3

 

(

x

2

–

4

x

+

8

)

 

d

x

 

 

 

 

 

 

 

 

 

 

 

=

ë

é

ê

1

3

 

x

3

–

2

x

2

+

8

x

û

ù

ú

3

2

 

 

 

 

 

 

 

 

 

 

 

=

(

9

–

1

8

+

2

4

)

–

è

æ

ç

8

3

–

8

+

1

6

ø

ö

÷

=

1

5

–

3

2

3

=

1

3

3

 



[image: image27.wmf]A

r

e

a

 

A

=

9

2

–

1

3

3

=

1

6

 

A

r

e

a

 

A

=

9

2

–

1

3

3

=

1

6

 


Ex 11D

THE TRAPEZIUM RULE
Sometimes you may not be able to integrate a function.

You can then find an approximation to the area under a curve by splitting it up into a series of trapezia.
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Divide area up into

n strips of equal

width h

Each strip is approximately a trapezium
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Example

Copy and complete the table below and use it to estimate
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	x
	0
	0.5
	1
	1.5
	2

	Y=√(x2 +2)
	1.414
	1.5
	
	
	2.449


	X
	0
	0.5
	1
	1.5
	2

	Y=√(x2 +2)
	1.414
	1.5
	1.732
	2.062
	2.449
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Ex 11E

Mixed Ex 11F
� EMBED FXEquation_2_32  ���
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