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Lesson 8.1 Area Between Two Curves

etween Curves Expressed s functions of X

1n this lesson we will explore more applications of integration by investigating the area between two
curves and three—dimens’lanal yolumes. There are two cases 10 explore, itially.
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Finding the Ared Between Curves

Find the area between x = f(p)andx= 90
on the interval [e.d] where f(3) 2 90V

Find the area between y = f(x)andy = 9()
on the interval [, b) where = i

EX #1: Onthe gridat right,

A. Graph the function flay= Lx—2P+6

B. Find the value of JE £l ax

¢. Shade the region blue.

p. Graph the function g{(x) =4~ %x

E. Find the value of j’s g(x) dx

F. Shade the region green.

G. How would you find the area of the region that
lies between the two graphs.

1. Sketch the graphs.

A. g
ketch note Fx) = g(x) !
flx) = |

g(x) =

B. Find ho
unds [a, b) where =
. b] where sin x ’
= cosx A

f(x) =x%and g(x) = 3x — x?
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Rigorous lessons and practice sets

8.6 Volumes = e Washer Method

Form A

Name

Date period

Find the yolume of the solid obtained.by
rotating the region bou nded by the given
curves about the sP ecified line.

1. Fl)=26Y7 x,x=1
about the x-axis.

and Washer Methods

-AXis

We have used integration 0 evaluate areas of regions. Now we will explore w

ays that integration can
be used to find volumes of solids formed by rotating a region about some given straight line.

If aregionin a plane is revolved abont aline, the resulting sclid is a selid of revolution, and the line is
called the guis of revolution. The simplest such solid is a right circular cylinder or disc, which is formed
by revolving a rectangle about an axis adjacent to one side of the rectangle.

For example, consider the region R, bounded by the x-axis, the y-axis, andx+3y=
rotating region R about the y-axis 350°. The solid formed will become a cone.

6. Now imagine

(6,0)

To find the volume ofthe cone, we could simply use the formula from geometry: V= %ﬁrzh, or 24m.
Instead, let's explore the idea of a “strip” sliced through the region, and revolved around the y-axis

Remember thatx would represent the coordinate of some point P on the graph and, as such, is alsothe

length of our strip. When the “strip” is rotated or revalved, around the y-axis, it forms a thin disc.

X P 1

x
dy
% volume is axtdy

So, the cone can be created by an infinite number of thin horizental slices or “strips” whose sum will
create the cone.

dy

EX #1: Write the volume of the cone as anintegral, on the interval from [o, 2] Then, find the volume
of the cone.

8.6 Volumes _The Washer Method

Form B

Name  »

Date period

Find the volume of the solid obtaine(%by
rotating the e gion bounded b¥ the given
curves about the speciﬁed line.

4. y=2x+ Ly=%*~ 2
about the x-axis.

Volum
es by Dis
C
Methods Homawarrosher  Name
—_—
Problems 1 Date
-12, Fi —_—
F";nd the volume ofth, _ Period
1 about the given axis, | © bounded by the
C¥ = xt gy given functi
T3 ¥ =0 about the xaxis ctions and revolved
¥

Sx;y=3 g =
jx=0 about the jaxis
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¥Y=0;x=
iX =0 about the xaxis
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Cover the Standards

Each lesson will provide you and your students with
the skills and learning objectives necessary for
success in the AP Environment.

d You will find an editable scope and sequence
document to track the learning objectives for
the unit.

d Each lesson includes Google Slides for your
presentation needs.

d You will also have a fully-editable version tor
every lesson, practice set, daily quiz and
assessment.

d A pacing guide for Calc BC lessons and testing
schedule.

AP CALCULUS BC CURRICULUM

Scope and Sequence

Unit 8: Applications of Integration

Lesson

Skills & Learning Objectives

[8.1]
Finding Average Value
for Integrals

A Apply definite integrals to problems involving the
average value of a function over an interval

[8.2]
Another Look at Parficle Motion

ad Use properties of infegration and accumulation fo
analyze position, velocity, acceleration functions

[8.3]
Accumulation Functions in
Applied Contexts

d Describe infegration das an accumulation process

(8.4]
Area Between Two Curves

d Find the area of a region between two curves using
integration

[8.9]
Volumes by Cross Sections

d Find the volume of a solid of revolution with known
Cross sec fions

(8.6]
Volume of Revolution:
Disc and Washer Methods

d Find the volume of a solid of revolution using the disc
and washer methods

[8.7]
Volumes- Revolving Around
Other Axes

d Find the volume of a solid by revolving about a line
other than an axis

(8.8]
Arc Length of a Plane Curve

d Find the arc length of a smooth, planar curve and
distance traveled.




Full Year Curriculum
The MEGA Bundle provides ten units for the entire AP CALCULUS BC

AP Calculus BC course, including activities, video
lessons, presentation tools, and so much more. MEGA Bundle
FloviiStip .4
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J and More

* Let Flamingo Math help you teach!

! Excellent resource to prepare for the AP calc test. Just |
‘ ‘ finished an AP workshop and am really impressed

how aligned this bundle is for getting the Calculus , ’

taught. Thank you fir all the hard work put into it.
| It’s a fabulous resource.. Linda A. | | CIick o learn morel
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