Calculus Maximus Notes 6.2: Aréatween Curves

86.2—Areas between Curves

Area is always positive. Up to now, we've only smtered area between a curve andxthgis. We now
look at a way to find the area of a region bouniolgtivo or more curves.

Repeat the following several timésfOp minus Bottom or Right minus Left”

We first learned to approximate areas by usingaregilar approximations. You can think of eachhofe
rectangles as being slices of the region. Theaiutime areas of the slices give you an approximaticthe
area of the region.

If we can find a way to represent the height otheaicthoserepresentative rectangularslices as a
positive expression, we can integrate through gotmly, infinitely small width.

Here’s what the slices might look like between twovesf andg on an intervafa,b] .
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The height of a representative rectangle on théval, as a function of, is given byh(x) = f (x) - g(x)
or h(x) =TOP-BOTTOM . The Area of the region can the be expressedsagyte integral:

A:JQ[f (%) = g(x) Jex

The steps to a successful problem involving tha detween two curves are to:
* draw a picture
» clearly identify the region
» decide how to slice the region—vertically or horizaly
» find/identify intervals of integration
» set up the equation for the height of a represieetatctangle.

Page 1 of 6



Calculus Maximus Notes 6.2: Aréatween Curves

Example 1:
(No Calculator) Find the area of the region bounoed (x) =e¥, g(x) =X, and by the vertical lines
x=0 andx=1. Verify on your calculator and compare answers.

Example 2:
(No Calculator) Find the area of the region endldsg y = x? and y=2X- X2,
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Calculus Maximus Notes 6.2: Aréatween Curves

Example 3:

(Calculator Permitted) Find the area of the regionnded byf (x)

Example 4:
(Calculator Permitted) Find the area of the redietween the graphs df(x) =3x>-x?-10x and

g(x)=2x-x°.
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Calculus Maximus Notes 6.2: Aréatween Curves

Example 5:
(No Calculator) Using a vertical slicing methoaddithe area of the region in the first quadrantioea by

y:&, y=0,andy=x-2

Example 6:
(No Calculator) Using a horizontal slicing methédgd the area of the region in the first quadraotitided

by y=\/§, y=0,andy=x-2
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Calculus Maximus Notes 6.2: Aréatween Curves

Example 7:
(Calculator Permitted) Find the area of the reginnlosed by the graphs gf= x> and x = y? -2

Example 8:

(Calculator Permitted) Givgr e+l andy=2- X2
(a) Sketch the graphs of the two functions, and idgnkié region bounded by the two graphs.

(b) Find the coordinateéx, y) of the points of intersection of the two graplhow the work that leads to
your answer.

(c) Usingvertical slices set up and evaluate an integral that gives tba af the region bounded by the
two graphs (3 decimal accuracy).

(d) Usinghorizontal slices set up and evaluate an integral that gives tbe af the region bounded by the
two graphs (3 decimal accuracy).
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Calculus Maximus Notes 6.2: Aréatween Curves

Example 9:
Similar to AP MC Question

6
Which of the following limits is equal t§ x3dx?

1
n 3
. k 1
e m X[ (0]

(B) lim i[u%}s[a

n—>ook:1
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