Chapter 6: Applications of Integration
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Area between Curves

@ For any two continuous functions f, g, such that f(x) > g(x) over
[a, b],

b
Area between the curves = J [f(x) — g(x)] dx
a

W\ Y /“‘\ g

s Ay

% x T

—>

?ﬁ!@/ | - g = g (fe0 _a (W) Ax

36&)
E*‘) Aveq st %B(n) @Cmi AYX =



- Example

Ex:

Find the area of the region enclosed by the graphs of
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Example
Ex

-| Find the area bounded by the curves y =4 —x?, y = x, x = —1 and
x = 1,
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Example

Ex: | Find the area of the region enclosed by the graphs of
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Sideways Integration

In some cases, it may be simpler to divide the area horizontally, and

co\:ostruct an integral in 'y’
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Example

Ex: | Find the area of the region enclosed by the curves y =1/x, y = x
and y = 1/4x, using
(i) x as the variable of integration

(ii) y as the variable of integration




Practice Example

Ex: | Find the area bounded by x = 2y? and x = 4 + y°.
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Practice Example

Ex: | Find the area of the region bounded by the graphs of
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and bounded on the sides by x =—1,and x =1
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ample

Ex: | Show that the volume of a sphere of radius ris V = gﬂr?’.

4= e { () =
\/o|um€t ‘Sz) oUs L'

Ly = ad

i Tl
=K ) Ay

Volume 452)3[7%8 e

—

= Sﬂ; G4 Ay
= ﬂ?ﬂ’—'ﬁ” O‘ﬁ’

Volumes of Revolution

The goal of this section is to use integrals to compute volumes of objects.
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Ex: | Sketch the graph of y = —x2 1+ 4

x—axis. Revolve the curve about the x—
result.

axis and y—axis, and sketch the
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Example (about x-axis)

—
——— g

Ex: | An area is bounded @O,y = /%, a@ind the volume

generated by rotating the area around the x—axis. Illustrate;’the definition
of volume by sketching a figure. = yz\d'“’“‘
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Example (about x-axis)

Ex: | Find the volume of revelution- ced by rotating-the regio
bounded by the curve/y = and the —axis etweg@
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Example (about y-axis)

Ex: | Find the volume of revolutlo
bounded by the curve, y = x3

produced by rotating the regi
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Volumes by using a cross-sectional area

Another way to use integrals-forvolu

" gglculations is in cases where one
can describe tife cross-section perpendicular to the direction of integration.
Ex:
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Find the volume of a pyramld with square base with side Iength b
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1| Find the volume of solid obtained by rotating the area bounded by
_ — —axi
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Exampl¢ - Hollow Core
Ex: | Find the volume of solid obtained by rotating the area bounded by
— — 2 : —
y=xand y=x arotJ‘{]qd/the line y = 1. AY@ e he g~ o
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