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The Area between curves

Idea: To find the area between curves we have to do the following:

© Sketch the graph of each curve.
@ Find the intersection points.
© Integrate

b
/ (top — bottom) dx
a
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Example 1

(Old Final Exam Question) Sketch and find the area of the region bounded

by the curves y = 17 — x?, y = x> — 1.

Solution: First we find the intersection points, so have

17— x> =x%>—-1

18 = 2x?
2x°—18=0
x=—-3o0orx=23
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b
Area = / (top — bottom) dx
a
3
Area = / (17 = x2) — (2 — 1)) dx

:/ (18 < 2x2) dx

i,

I
\‘
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Example 2
(Old Final Exam Question) Sketch and find the area of the region bounded
by the curves y = x*> + 1, y = 2x + 1.

Solution: First we find the intersection points, so have

x24+1=2x+1
X% = 2x
x> —2x=0

x=0orx=2
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b
Area = / (top — bottom) dx
a
2
Area:/ ((2x + 1) — (62 + 1)) dx
0

= /02(2x —x?) dx
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Example 3

(Old Final Exam Question) Sketch and find the area of the region bounded
by the curves y = * from x =1 to x = 3.

Solution:
b
Area = / (top — bottom) dx
73
Area = [ (€*)dx
1

3 /13(ex) dx

= R

— 3l
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Example 4

(Old Final Exam Question) Sketch and find the area of the region bounded

by the curves y = 4 — x?, y = 2x? + 1.

Solution: First we find the intersection points, so have

4—x2=2x>+1

3 =3x?
3x2—-1=0
x=—1lorx=1
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b
Area = / (top — bottom) dx
a

Area = /1 ((4— x2) = (22 +1)) dx
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Example 5

(Old Final Exam Question) Sketch and find the area of the region bounded

by the curves y = x2, y = \/x.

Solution: First we find the intersection points, so have

X
x* = x
xt—x =
x(x*-1)=0

x=0orx=1
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b
Area = / (top — bottom) dx
a

Area = /01(\/;() ~ (x?) dx
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Example 6
(Old Final Exam Question) Sketch and find the area of the region bounded
by the curves y = x? + x — 2 and x—axis.

Solution: Recall that the x—axis is represented by the equation y = 0.
First we find the intersection points, so have

X2+ x=2=0
xX*4+x—-2=0
x=—-2o0orx=1
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b
Area = / (top — bottom) dx
a
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Example 7

(Old Final Exam Question) Sketch and find the area of the region bounded

by the curves y = 17 — x?, y = x*> — 1 from x = —4 to x = 1.

Solution: First we find the intersection points, so have

17— x> =x%>—-1

18 = 2x?
2x°—18=0
x=—-3o0orx=23
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Area (top — bottom) dx

-3 1
Area = ) (% —1) —(17—x2))dx+/ (17 = x2) — (> — 1)) dx

,\,\\

(2x —18) dx+/ (18 — 2x?) dx
4
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