Using Integration to Find Areas
Example:

Find the area trapped between the curve 
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 and the x-axis.

Solution:

Step 1:  Start by finding where the curve crosses the x-axis.

We do this by solving the equation 
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This can be solved by factorising:  
(x + 2)(x – 3) = 0
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i.e.
x = -2 or x = 3

Step 2:  Sketch the curve.

This can be done easily as we know where it crosses the x-axis and, from the equation, the curve crosses the y-axis at -6.  It is also a happy graph!

I have shaded in the area we are trying to find, i.e. the area trapped between the curve and the x-axis.

(You will see why it is important to sketch the curve in a later example!)

Step 3:  Use integration (between the points found in step 1) to find the area:

Area = 
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= (-13.5) – (7
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= -20
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The integral has produced a negative answer as the area we have found is underneath the x-axis.

We say that the area is 20
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Similar questions for you to try:

1)  Find the area enclosed by the curve 
[image: image8.wmf]2

56

yxx

=-+

 and the x-axis.  (Answer:  1/6)

2)  Find the area enclosed by the curve 
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 and the x-axis.  (Hint:  factorise by completing the square, and make sure that you get 2 solutions!  The area you need is 10
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3)  Find the area enclosed by the curve y = 
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 and the x-axis.  (Hint: factorise by taking out the common factor 2x.  The curve crosses the x-axis at 2 places.  The area you want is 9).

4)  Find the area enclosed by the curve 
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 and the x-axis.  (Hint: remember this is a sad graph!  The area is 14.3  to 3sf).

[image: image22.wmf]x

-4

-2

2

4

y

-10

-5

5

10

Finding other areas

Example:

Find the area shown shaded in the diagram, bounded by the 

y-axis, the line y = 3 and the curve 
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Step 1:  Find where the curve intersects with the line:
The curve 
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 crosses the line y = 3 when:
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i.e.
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As x > 0 in our diagram, we must have the solution x = 1.

The point of intersection is therefore (1, 3).

Step 2:  Find the area underneath the curve.

This area is:
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Step 3:  Find the area of the rectangle:

Area of rectangle = 3

Step 4:  Find the original area by subtracting the area under the curve from the area of the rectangle.

Required area = 3 - 
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Similar questions for you to try:

Exercise 18A  page 346  Question 11 (all parts)  and Question 14 (part a)

If  you finish all the questions listed earlier, try question 6 from page 345.
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