Lecture 27/

Thursday, November 10, 2016 7:32 PM

6.2 Volumes

From Your basic jeomdrﬂ + You probablj Know the volume

for a redanﬂulat prism

h V = lwh
u ] w = Area o[ base x h
Similarly tor cylinder N
y § g /; O
—_——
V = Area of base x h h

= ni?h

ldea Fora solid $ that 1 not a calinder, we ffrsf “tt” § info pieces
an aPProxl'mak each piece bﬂ 0 cﬂh'nder,

Start buj miersech'ng the solid w/ o plane
ob}aim'nﬂ 0 Plane real'on ccalled  cross-section

g_f__S. ( Sh‘cinﬂ a thin slice oj cheese))

o« |7y r
let Alx) denole the area of the cross seclion

S ina plane Py perpendicular to the x-axis

and Passina ’rhrouah the point x

‘ 1) Parhtion [a,b] inlo n sub-inlervals oj equal
, width Ax . PiKa sample point xf in the inferval
S

[ %, 'Xs]

i '
a X X: %
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3) Now use the planes P ,...,Px, to divide S into n slabs. (Thisone is like sh’ca’nj a |oaf
OI' ‘)read)
3) Then we can aPproximah the *slab §;
bﬂ a cﬂh'nder with base area Alx*) and
th Ax .

n
YV = ) Al*)Dx
=1

ond the volume approximah'on becomes belter and belter as n becomes

Iaraer .

DerN  let S be a solid that lies between X =a

ond x =b . If the cross-sectional area of the plane Py, through
% and perpendicular Yo the x-0xis ,is Alx) , then

the volume Voj 515

b
n
V=lm LAXNDx - JA(x)Jx

1=1
n-00 9

Provided Alx) is miearable.

Ex  Find the volume of a sphere o} radius r ( centered at the on'ﬁl'n).

/ \_4:\,'5) 1) PicK o point X and then he cross-section
t oj sphere, perpendicular to the x-axis

i5 a crcle oj radius y.

a) X2+3) =r2 ’%3 = 'rﬁ_xl

Alx) = n3’ = nlr2-x2)
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'3) Note that the sphere lies belween x =-r and x=r.
There,

r

r
IN(r’-x’)dx = J(r’—x’)dx

<
]

r
QnI r1-x? dx [Smce m}eﬂrand is even and m\‘egral i Sﬂmme}nc ]
= dn [rlx ] [r3- 3] = ﬁ_tﬁ
3 3

Volumes oj_solids girevolmln'on :

What is a solid of revolution *

Ex Start w/ the curve K %t jrom 0 b 1.

_ Rotate the curve about the x-axis.
! 1 5 Domj this J(or a curve 3wes us a solid.
We want fo delermine the volumeof this
solid .
A We need to slice ’rlnroush a point x , and
L when we do , we see that the cross sechion
“ is a disc of radius Y= e

Then Alx) = na’ =mx? and

5
0

A 1
V=Jnx4dx 0| -1
S 5
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Ex let R be the region bounded by the curves 342-( and y=%.

Find the volume oj the colid obtained bj roiah'nj the reﬂion
about a) the x-axis b) H-Oxl's

The curves Y= ond y =4 intersect when
X=X = xt=x = x2-2=0 3 x(x-1)=0 > x=0,x=1.
So Poin}s oJ‘ infersection are (0,0) and (1,1).

A cross-section has the shape of a washer

(an annulus) with inner radius x and oufer radius ¥x

Z & Then Alx) = n(r)’-nm1

= nx-mx} =mix-x2)

1 A
Then, V - In(x Al I | R o e K
0 4 3 0 13

= L
6
0 )
b) 4y ) * As the region is rofaled about the ﬂ-axl's,
Y,
Jm : i It maKes sense to slice the solid perpendicular fo the S-a'xu's
0
ond 1‘hereJ.ore to in*earaie with respec’r to Y-
¢V

In this case , we slice ot heiah*

Aaain we ﬂd a washer with inner radius 31
and owler radius

Then Aly) = nla\’-nlﬂ’)z -n(j’-g‘)
Smce the solid lies beln y=0,1

voJug 1o g g -
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Summagj . We calculate the volume oj a sohd oj revolution bﬂ usinﬂ the

jormu|a
b

y
v =JA(x)dx or v,[Atg)aﬂ
) (4

and A(x) or Aly) is one of the jollowina :

1) f cross-sechion is a disc, express radius i ferms of X or 4 and
A = rl(radn'us)J

a) If cross section is o washer, express radit i ferms of x or y
let r,,; be the outer radius and r; be the inner radius.
Then , , .
Asnl-m snln-c]

out wm

RemarK : Slice the solid Perpendicular fo the axis of rofation.

New Section 1 Page 5



