AP Calculus AB

f--\

Unit #9: Area and Volume

Unit #9—Area/Volume

/ou are responsible for doing all of the homework and checking your work. If you get stuck, the solutions
are worked out at the end of the unit and the odd numbered exercises are also available online through the
texthook publisher. If you still have questions on the homework problems after going over the solutions,
then come in at lunch by appointment, afterschool, or du ring intervention as class time will not be devoted
to going over the homework.

Assignment #1:

Assignment #2:

Assignment #3:

Assignment #4:

Assignment #5;

~Assignment #6:

Assignment #7:

Assignment #8:

Test

Area Under a Curve
Handout

Area Between Curves
Page 361: 1, 3, 4, 10, 13, 14, 22, 23, 27, 28, 29, 35, 36

Average Value
Page 375: 39-46 set it up then use your calculator to find the value.

Volume-Cross Sections
Handout

Volume—Cross Sections Day 2
Page 373: 9, 10, 11, 13, 14, and Handout

Volume—Disks and Washers
Handout

Volume-Disks and Washers—Non—-Adjacent Axis of Revolution
Handout

Review
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AP Calculus AB Unit #9: Area and Volume

Lesson 1
~—Topic: Area
Goal: To find the area under a curve using definite integrals.

The area under a curve is

Find the area bounded by y = x? and the x-axis (y = 0) between x =0
defined to be the integral below:

and x = 1.

i i The. veptical e 14 the.
L (upper -lower) dx Shaded, region represents
o sKinny l‘”écfraﬂj/&

Note: Need an accurate drawing
of the function and be able to 0 1

identify the bounded region.

h&ljht of fectansle =

| Uppet — lowel
2
§ Xt dx = B

&
N W

3
Set up an integral and find the area under the curve of f(x) = g/ for-1<x < 1.

|
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L
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S 3_dx = 3la|xt2) \_l
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—~ In 3 leg rules
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AP Calculus AB Unit #9: Area and Volume

Find the area bounded by x-axis (y = 0) and y = 6 — x — x7. 0= =¥ b X +6

...... y-1at (0,6) 0= X*+x -6
0 = (x+3)(x-2) X=-3 %

S . 3 =

5 6 -X-X"dx = eX-X - X

3 2. 3 |-3

3 3

* 2 )~ (3 _ (3)
wea-g-g- [9- G- ]

Find the area bounded by y = x> —3x and y = 0.
C o

: 4 5 ~ X"+ 3X dx
EI T T T
\*1 o/ ) . . o
L N ~X' + 3X }
P —g—w'«ﬁ . A 3 —y o
.
~ [owéEid

3 2
-3 3 B2 -~ D

0— (x%3y) 3 -
~X* 43X =4+ a1 .4
{ o) 4
Find the area bounded by the graph of y = x;:— 4x and)the X-axis. 0 =X 3 _ Y% X 2 4 =0
-l A
_ ¥ (0,0 G:;((XQ'-J'{) ,)(2’.—_#{
AN X =0 K =1k
YN T y =
................. 3 R l[vUPP‘!hr S Xa-"'t'lx 0‘){. + 5 Hlxs_r_ ‘1){- c[x
3 ‘?7 TR T -k s 9 2.
S O _?._.v_,_,é. e r H - 3 H x
e e e I }
h” 2 2 ll'\ ' #2‘)'{ 2 L L Y
This w_ill_g_iv_e the ACTUAL area, NOT positive above x-axis and negati\_ie below x-_axis.
2019-2020

3



'

PN

AP Calculus AB

Unit #9: Area and Volume

Find the area bounded by the graph of y =x*—3x,x=0,x=5, and y= 0.

—14

- o w0 o

L M O B o

i
NSO o |

Assignment #1: Handout

3 S
S ~x#3x dx + S x*:3x dx
o 3

3 i 43 3 E

“Lem | + X -3
e
3 = 3 - 33 3-3
3-3 __[___;- = J Jn >
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AP Calculus AB Unit #9: Area and Volume

Unit #9 Assignment # |: Handout
~~Find the area bounded by the functions given.
Ly=x,y=0,x=-3,x=4

.O ‘.(
| 5 “Xdx 4+ j X dx
v/ | 3 é
’/ I' 2 40O & M
=3 u | & L ‘“_2%:{ + X
_ ) n
A
L | x-o0 s ] 3
— "("3)J + t{_. --O 79
0-X X » L'j? - N
—X

i
0—{-x*+9) \ s i :
3D _gpa) - |6 - 9en) + T2 +93 =[-() _qr.
1 g [%1 o) + 7 +93 j:.(g_ﬁ(a-)]
x*4
3 3
+ 515 -[%—?.3] on®
3.y=sinx,y=0,x=-n/2,x=7 0 ¥
5 ~Siax. dy + SSJ/))( aAx
_n Y 4 .
Ly |  © v
17 cosx | + —COSXI
L. ﬂ-’ = o
os O — ms(—%} 4 —CoS I —"C5 O
e O-SInNy _
 =Six I — o =+

3 wr .

h
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AP Calculus AB

Unit #9: Area and Volume

4. Find the area bounded by y = x*—~3x, x=5, and y = 0.
e

3 5

g-x"ﬁxdx 4 sz—.ax dx

o 3

-—x3 3)(" . + Xa _3_&1 '

?+I }o 3 7~ ]3

1 1

3 z » 5% 128,233
feil o+ 4o -[5-Y ]

5.y=x’+2x—4, y=0,x=-5,x=3 (set up, then evaluate with a calculator)

3
A B
2
5x‘+-ax—~1 dx + 5 —xtoax it de T 5 v -4 dx
B

-5 ))l A Yl yl

=

26607 un
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AP Calculus AB Unit #9: Area and Volume
Topic: Area Between Two Curves Lesson 2
‘Goal: Find the area bounded by two curves.

The area under a curve is Find the area bounded by the graphsof y =5, y = x2 — 4.
defined to be the integral below: B S« (X z q)

=2 Y
= -X*+9

b
f (upper — lower) dx
a

Note: Need an accurate drawing
of the function and be able to
identify the bounded region.,

Find the points of intersection of
the graphs.

Area enclosed by y=2 —x% and y = —x. ”
U=f = 2=¥—-"X
= ZEN=X"
2
2
5 2+Xx-X dx

~1

- 3
r 3 (-! ) -
i L IR . I
22+ 3 2L + .
Area bounded by y=—x+6,y=x% x=0,and x = 2. 5 2.

................... S é, —'X"'X b C{X

3 O 3 2'-
_________ i CX -_)g__z' 20

P~ ol 4 d
il T 1 ! 3 ...... (] — :2.‘:- —_— 2’ -—

7 2019-2020



AP Calculus AB

Unit #9: Area and Volume

Find the area of the region bounded by y = 2x>—3x+ 2 and y = _?Bx+ 4 using your graphing calculator.

N

Y i

=L = )’t")’i-

3.249 un®

A J
B
L
X= -0.633
X enter

STO ALPHA A

—
—

; |
AS Yo = Y2 dx

ALPHA TRACE ¥, — ALPHA TRALE Y,

Set up an integral to find area bounded on right by y = x — 2 on the left by x = y2 and below by the x-axis.

P e
-
1. Jx IX ~X + 2,
XA X+
! ‘ / /
.'E/L'l’e,g ral Chan 15€5
at X = 5
Y g
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AP Calculus AB

Unit #9: Area and Volume

Find the area bounded by x = 4 — y? and the y-axis.

v \

2
F

1,
£

rol T

=

d:t:.

i

3

/

fo

wd

Calevlater

=2

~~Find the area bounded by x = 10 - y*

)( H- X" dy

hc’.tjht = rlﬁht doe l&(ﬁ
i t-iﬁyl -~ 0

§ 4y dy

4y _ y°

3

| e

e

(2)° 7]

3

Yoo~ 20 _
3

| HCY) -

=

Un

and the line x = 1.

 TREEN " R-L = [o-y™|
I = q=F
T 3
: L S 9-y* dy
1 y::-3 : 3
X\ =
% |,
3 3
?-3-%_[%3)_%)_] un”

Assignment #2: Page 361: 1, 3, 4, 10

9

, 13, 14, 22, 23, 27, 28, 29, 35, 36
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AP Calculus AB Unit #9: Area and Volume

Topic: Average Value Lesson 3

Goal: Find the average value over an interval,

If f can be integrated on the closed Use your calculator to find the area between the curve f{x) = 3x2 —2x
interval [a, b], then the average and the x-axis on the interval [1, 4] by evaluating fff(x) dx.

value of f on the interval is 4
( 269dx = 48
!

Find the average value of f(x) = 3x* —2x on the interval [1, 4].
l

§
T S &) dx = 16

— [ f(x)dx

J
At what value(s) of x does the function assume the average value on the interval?
3x*-2x = 16
Y /2
Find intersechon
on calcvlater X= 2,667

~~Find the average value of f(x) = cos x on the interval [0, 7/2].
3/
B T

oS dx = 0.6366197724
o STO Alpha A

|

R .
3 <0

At what value(s) of x does the function assume the average value on the interval?
\.___.,_.--——-—\/-"_-—/ \_’——-v-—"x.__,-A

(OSX = A At X =0-%8| the hdtﬁfaf
Y, Vs of The tectangle (0.637)

times The width of

! barsea] T
ﬂ'a yratel VLA_{ LO’-S-"] UJ!”
Cgual The. area. yn der

% The curve.
What is the average value of the function f{x) = (9x? + cos(x))? on the interval [0, 271]? Calculator OK.
207
| " 3
~ b (qx +sx) dx = ¢, 440 521, 74|
o)
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Pashen —5 Veberty — Aeceleration
)({t) at S(éj V(‘t)"-'vX‘&-) Q_{ﬁ):ﬂ/!(f) Unit #9: Area and Volume

then find the average velocity of the function on the interval [a, b].

AP Calculus AB

vaﬂ)=1+t3
o Position Funcetion X(ﬂ-}
b
v dt = x(y-x@ st FrC
O
S0 ) )
E—:&i vig) dt = X(bz""x@ Averase. of st FTC
-a

If a =2 and b = 4, then what is the average velocity?
l 1 (
H-2 g v s 4t = o044

=

Assignment #3: Page 375: 39-46 set it up then use your calculator to find the value.
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AP Calculus AB Unit #9: Area and Volume

Topic: Volumes by Cross Sections Lesson 4
P N
Soal: Find the volume of a 3D object by using cross sections.

Find the area of each shape below.

1. Square: s A=
2. Rectangle: h  A=hbh
b
3. Right Triangle: L A =%bh
b
N - . \‘E Z
4. Equilateral Triangle: A= < S
.
2 3 &
Isosceles Right Triangle: a a A :-;- a? a+a =b
£ . &k
28" = B
& 1%
" az= -
-
A=L p> = ,b_
b S H
Circle: A=mr?

o 1
~~.Semi Circle: m A= ;T r2

F

12 2019-2020



AP Calculus AB Unit #9: Area and Volume

Cross Sections: Slice the solid into an « number of very thin cross sections. The area of the cross section,
~—~A(x) depends upon what shape the cross sectional piece forms. Sum all of the cross sections together using
integration. (Note: integration is an infinite sum.) —
hewght = U-L= Ji-X*="Jq-x*
| d— f A(x)dx where A(x) is the area of the given shape

= 249-x*
All examples will use the same base that is given by the equation x* + y? = 9. o o zu
o S s
1) What s the volume of the Y \J,'l—_.:_ q- KL
solid with a base given by the
equation x? + y* = 9 and with J y= x 563.- X
cross sections perpendicular
to the x-axis that are
squares? L pd
2, 3
A= S T \
Vol = \ (l Qan™ ' d X
_ — J : /
IV B -3

A~

2) What is the volume of the Y
solid with a base given by the

equation x* + y? = 9 and with J

cross sections perpendicular 2 }q —X %

to the x-axis that are
rectangles with a height of 5? i X

S:2AJax* dx = 4372

Ax)= b h (
)

b=S  h=2 )9 1

3) What is the volume of the

solid with a base given by the y
equation x? + y? = 9 and with v
cross sections perpendicular = r——-}_
to the x-axis that are 297-X
equilateral triangles?

L X

—

. WS g
A(X)* T_I—OS (—5
— = T &Y -_'-——""'—--—-\‘1‘ W i)
ST 2JqK7 ) ‘{?’T (ZJ‘%XL/' dx=62.334 yn?
-3
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AP Calculus AB

~~A4) What is the volume of the
solid with a base given by
the equation x? + y> = 9 and
with cross sections
perpendicular to the x-axis
that are isosceles right
triangles, with the
hypotenuse in the base?

| 2
AX)= 78

2G5

5) What is the volume of the
solid with a base given by
the equation x* + y> = 9 and
with cross sections
perpendicular to the x-axis
that are circles?

L
Alx)= /71

£ o v A =XA

6) What is the volume of the
solid with a base given by
the equation x* + y> =9 and
with cross sections
perpendicular to the x-axis
that are semicircles?

A= 5 17 e

F ™

Assignment #4: Handout

14

Il

Unit #9: Area and Volume

2)9-xX*
,ZJL{-,N“
3
A : ...___.ﬁ_,\'l 2 3
) i(lo-ffxl'.:) = 72 vn
“3
r=q9-x*
-3 K i
( w(J3-x3 dx = #3.097
-3
Y
y
(3 , 1 78 3
..'.5-~ - - . ¢
) ,;er(__'.jq & / dx = %{?“K o x
= | =

2019-2020
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AP Calculus AB Y Unit #9: Area/Volume
Unit #9 Assignment 4: Handout

~~
1. What is the volume of the solid with a base bounded by y = x” and the line y = 2 and with cross sections
perpendicular to the x—axis that are squares? rectangles with a height of 6?
b e, = Y=gt
Z.--wxz
z - Y X
Spares AO= 57= (2
Jz
2
5 (2~} dx = 5,084
-Jz
o 2-%") G
Rectansles AR = St —~
5 _
§ (1-)9)6, dx = 22.627
-J*
—~

23



AP Calculus AB Unit #9: Area and Volume
Topic: Volumes by Cross Sections Lesson 5

Goal: Find the volume of a 3D object by using cross sections.

Further Examples

1) What is the volume of the solid whose base is 2) What is the volume of the solid whose base
given by the region R in the diagram and whose is given by the region R in the diagram to the
cross sections perpendicular to the y-axis are left and whose cross sections perpendicular
semi-circles? to the x—axis are given by the formula

e 1 A(x) = cos (g x)? No calculator.

Jy = -}_’T Area.

| b A
A=l S cos(%X) Ax
& 1 X2
ymxr (W) ’
2 sin &x }
m o
Intersection
' - AR
ﬁxbe -ﬁjm .4 -—-.Q_Smo
O= X=X r 8
= X I.r\”}: = L{‘) 8
_— | —_— = O
X=0,4 T [
y=0,16
I 8.
S i | \/— Y - ld
z" ( - 4 )) dy
)1:.: O
. or
r Y _yYy
. 1™ g) dy
y=0 Do | ¢ wclass
3.35| on HW

Assignment #5: Page 373: 9, 10, 11, 13, 14, and Handout
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AP Calculus AB

Unit #9: Area and Volume

Unit #9 Assignment #5: Cross Sections Handout

“ ™. Find the volume of the region bounded by y =3, y = 3x in the first quadrant if the cross sections

V

18

a) Squares (1.188)

Ag)= §* 333
e Rl S (3’)7—%) d}/ = [18P
= 37-—-%_ y=a

perpendicular to the y-axis are: Fatersect X >= 3X X=0 xts g
er / x*=ix=0 s 2
% L ;.'_‘_}fx.—.d3 }/:3‘_"{3 X(xl'ﬂ?ﬁzo ¥=2J%
1LA~R = 3 N =0 y=3J3
W y=X y=3X 2 | Fs
*‘Vi t gy =R .=
3

b) equilateral triangles (0.514)

AW = &5 353

¢) Isosceles Right Triangles with the hypotenuse in the base (0.297)

b~ 373
’ | \ a7
o B R E R A TN -

o 33)—),--% y=0

2019-2020



AP Calculus AB Unit #9: Area and Volume

2. Find the volume of the region bounded by y =% y = x+ 3 in the first quadrant if the cross sections
perpendicular to the x-axis are rectangles and the height of the rectangles are given by the function

hix) =x+ 1. (7.598)

Tatepsection — vuse cale
’ X3 = x+3

i i
3 - Y y
X=1le716299

L |
LeTL Sto Alpha A

U=L .
X+3 - 3 S (x+3-2)(x+1) dx = 7.598
A= bh "
b=x+1
- h=x+3-x3

3. Find the volume of the region bounded by y = x?, y=x+3,and 0 <x < 1in the first quadrant with cross

sections perpendicular to the x-axis, if the area of the cross sections is given by A(x) = sin*(x) cos(x).
(0.084)

19 2019-2020



AP Calculus AB

Unit #9: Area and Volume

Lesson 6

Topic: Volumes of Solids of Revolution by Disks or Washers

woal: Find the volume of a 3D object by using disks or washers.

Definition: If a region is revolved about a line, the resulting solid is called a solid of revolution and the line is

called the axis of revolution.

Disk Method: Slice the solid into an infinite number of very thin disks. A disk is just a circle whose area is
/2. Sum all of the disks together using integration. (Note: integration is an infinite sum.)

If you slice these solids through the axis they are being rotated around, you will end up with a solid disk.

Consider the area bounded by the straight line
y = 3x, the x-axis, and x = 1:

AWhen the shaded area is rotated 360° about the
_axis, we observe that a volume is generated.
The resulting solid is a cone and the radius of the
cone is the function f{x).

To find the volume of the cone,
Integrate pi times the radius squared.

Area, © Times c.hanyc n x
Volume = f 7 (3x)% dx —

ot

Bring the pi outside and you get

Tume=1 f:(3x)2 dx

20

Consider the area bounded by y =3, the y-axis,
and the linesy=1andy=8:

! 4= f6o)

When the shaded area is rotated about the y-axis,
we observe that a volume is generated.
The resulting solid a cone with the tip sliced off.

) 3
Y""X = :aj?:.:x

H

To find the volume of the cone, integrate with
respecttoy.
iy r*

IH(W)Z dy or

Volume = f}i

Volume = ﬁf;ll(i/;)z dy

2019-2020



AP Calculus AB Unit #9: Area and Volume

Washer Method

Washers: Disks with Holes

What if we want the volume between two functions?

Example: Volume between the functions y=x and y=x3 from x=0 to 1

These are the functions: And they have the area of an annulys :
A . Swtlar To
i ’ Lessons #| ‘
3

Rotated around the x-axis: 1n ourcase R = x and r = %7

In effect this is the same as the disk method, sxcept wa subtract one disk from another.

And so our integration looks fike:

1
Vol I T (32 - 70 (32
0

Have pi outside (on both functions):

Volume = 7T J-I ()2 - (x*)2 dx

]
The disks are now "washers”:

Simplify:
:
Volume = 70 I 32— x5 dx
0
The integral of x® is x°/3 and the integral of x° is x/7
And so, going between 0 and 1 we get:

Volume = 7T [ (1%3 - 17%/7 ) - (0-0) ]

= 0.598...

B
FYR-t™ de

i or
B p 2.
PR - dx

= -
= T

21
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AP Calculus AB
Disk and Washer Method

Unit #9: Area and Volume

Disk Method: Slice the solid into an «o number of very thin disks. A disk is just a circle whose area is r%. Sum
of the disks together using integration. (Note: integration is an infinite sum.)

DISK

WASHER

V= nridx o V=[mn(R*—1r?)dx

Hint: Disks are always L to the
axis of revolution

b
V=["nrtdx
x="a
The axis of revolution is the

X~-oxX|S

d
14 T.—.J‘f mridy

The axis of revolution is the

V-aXlS
7

_—

Example 1: Find the volume of
the solid formed by revolving the
region bounded by

y =—x>+xand y = 0 about the x—
axis.

em—rie—p

Identify the region by graphing.

Cross sections are | to

X=ax\S

Find the radius.

Find the limits of integration

A=t up the integral.

22

o Sn’R‘— (e dx

Uppel
4 Disk
No Gap
A
" b axis of revolution

axis of revolution
. 2

d
Lett q;,ht Disk
c Ao Ga.P

"
c
i
IN..
|
|
pY3
a¥
X

!
Q)

The Vaolme of Revalution Araund the Honzonlal Axs of
)= -x*24r
an the intesval [0, 1]

1l
|
>

'Y
+
*

2019-2020



AP Calculus AB

Example 2: Find the volume of
ke solid formed by revolving the
\_olon bounded by

y =sinx and y = 0 about the
x—axis, 0 < x <.

Identify the region by graphing.

Cross sections are L to

X-axls

Find the radius.

Find the limits of integration
o-[r

Set up the integral.

Example 3: Find the volume of
the solid formed by revolving the
region bounded by y = /x, y =
1, and x = 0 about the

x—axis. (hole--washer)

Identify the region by graphing.
Cross sections are 1L to

X-ax (S

Find both radii.

Find the limits of integration

0~}
Set up the integral.

P

23

Unit #9: Area and Volume

TR
v |
N N
/- =\l
-1 0 1'~ g 3 411
r=v-L = SINMX-0 = sinX
ﬂ‘ -
5 n'(sm x) dx = 4.13%
(4]

2019-2020



AP Calculus AB Unit #9: Area and Volume

Example 4: Find the volume of
~~the solid formed by revolving the 3.4 P, . 5
_cegion bounded by “TR A% ' Washel
y=x*+1, y=0,x=0,and x=1 . i y='( 70 L
about the y—axis. g..y
Lt R | Di1sK
Identify the region by graphing. 1 2 3 4 y=0 To |
Cross sections are | to § é y = ¥ l# (
X—&XIS y-1= X*
Find the radii. Jr-1 =X
=0 To | . ) Ti
Find the limits of integration )/ }/H tre &
R=k= | R=1 =]y
Set up the integral 3 a ’~
et up the integral. 2 ]
r o“,‘ + 8 wl = Iy dy
d /T # » o
{ 2
B /7’[ [dy + a’?’( !-(‘_s-’—ﬁ dv
0
3~y
| ’ %
"yl + W(ly—-\/“\ -
=
2 ) 1
-0 + 1 }_-2.—-2:__(21*:)]
- 7 &
M g S < &L = -%:;
Fror
S
Disk and Washer Method--Summary ¥ 1

Solid: [mr?dxor [ nridy

Hollow: [ 72(R? — r)dx or [ m(R? — r%)dy

~~ Assignment #6: Volume of Revolution Worksheet— Disk and Washer Method: 1-4, 53, 5b, 6a, 6b, 73, 7b, 8a,
3b, 9a. 10a (see handout after lesson7) & +7

24 2019-2020




AP Calculus AB Unit #9: Area and Volume
Lesson 7

Japic: Volumes of Solids of Revolution by Disks -- Non-Adjacent Axis of Revolution

Goal: Find the volume of a 3D object by using disks or washers for an axis of revolution not the x-axis or y-

“axis.
Non-adjacent axis of revolution means the region that is being rotated is not necessarily the x-axis or y-axis.

R=2-y" =2~y

BENEENEE AN |
- y=l=.>< = | L] o ! :_)" ,_d
B B = N S R 2- o fay
| : _
_05 ...... - W “ful' ___._’l. R Eb_t __..__._..__..L_@.._.__h
0 0.5 1 15 ;
4 4
|
—
Example 5: Find the volume of - T - |
the solid formed by revolving the “*— 2 R |

region bounded by
y=—x*+ xand y =0 about
y=1.

Identify the region by graphing.

Cross sections are | to

X-ax 13

Find the radii. A

Find the limits of integration
X=0-|

Set up the integral.

—
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AP Calculus AB Y

Example 6: Find the volume of
the solid formed by revolving
the region bounded by
y=—x%+xand y = 0 about
y=-1,

Identify the region by graphing.

Identify the axis of revolution.

Cross sections are 1 to

X~ axIS

Find the radii.

Find the limits of integration

Set up the integral.

Example 7: Find the volume of
the solid formed by revolving
the region bounded by y = x,

0<x<1,andy=0, about x = 2.

Identify the region by graphing,

Identify the axis of revolution.

Cross sections are |_to

Y~ ax IS
Find the radii.

Find the limits of integration

y=o TD)/‘:,

Set up the integral.

L6

Unit #9: Area and Volume

R= =x%x=() (= 0-(0)
= =y | =0

mfcd'd_
- (2
1 =
IV 7 B
77
A i 1 2
W
A
F 2-y = 2=1 = 1

2019-10



AP Calculus AB Y

Example 8: Find the volume of
the solid formed by revolving
the region bounded by y = x,

0<x<1,andy =0, about x =4,

Identify the region by graphing.

Identify the axis of revolution.

Cross sections are | to

V=-ax §
/
Find the radii.
Find the limits of integration

Set up the integral.

Example 9: Find the volume of
the solid formed by revolving
the region bounded by y = x,

0<x<1,andy=0, about x = 1.

Identify the region by graphing.

Identify the axis of revolution.

Cross sections are L to

V~—aXIS
7
Find the radii.
Find the limits of integration

Set up the integral.

Assignment 7]

Unit #9: Area and Volume

R= -y

~=3

x=H
™~
R
A =3
1 7 3
v

r 51 [(q-y)H 32-] dy = joi72

l 2
v g (-y)" dy = 1097
0

Volume of Revolution Worksheet—Disk and Washer Method: 5¢, 6¢, 7c, 7d, 8c, 9b, 10b, 11
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