MATH 122 FALL 200§

SoLULUTIONS FoR Hw H 4
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4 . To Find the orea berween x = 71" 4y and
X = ‘Z.Y -yz , Wwe cen clivide +he acrea 1AYro
L\OP?%OA }a (‘QC.'FO\fxa\QS .
i
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X =y*-4y dy

Y
K

/"

X = 2)’-—-71 (o,0)
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ThQ  area of +the shaded (‘cc)—anﬁ\e 1S
Area = (2y-y? — (y2-4y)) -dy
= (6y - 2y*) dy
The +otral prea bounded 'by "H'\Q o curves

is:
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| Z . We have +o fH,d +he area onnded by:
4x + \/" =12 X =Y.

We will story with a skelch of tHhe arca
Yo see \how Ao brrak 1+ wp.

»7 x=Y
(2, 2)
- x
dy 2
T 4x+y*=|2-
. i
— 2
(-61_6) ‘
The calculaton will be ecasiest (and irvolve only

fnkﬂr‘q,\ i€ we bereak “wp Hae
Pac)—au\s\e,s.

acea. into horizontal

Aceo of rectangle = (3-% y* = y ). dy
To determine the limiks
+o Fad  +he . Jayersect o~ of 4;g+\/7'= 12 and x=v,
Using X=YyY +o r‘eplace L4 x + \/7-=|2. wirh:
G4y + Yyr = )2

of l“n'l—igﬁod‘l‘Or\, we need

oand So\v?r\ﬁ U.J:r\3 +Hhe q_u&o;dhaf'fc formula ’Sives:

Y = s4 V4= 4(0D0() = 2, -4,

{

2.
2
Total area = f-‘ (B—J‘;yz-y)dy
2
_ — !
= [3v T:\/?"‘B:Y"]-e
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2.6. The version of Simpscn'; rule mog) readily

o.PP\iCab\e o Hhis Problem is:

(<3

gb F(RNax = _Ag’i I:f(xo) + 4 L(x)F2F(x )+ 4f(x,‘-,)+f(x,,)J

which 15 deseribed on page 340 of +4he Yextbook

Ta +his Prob\em) AX = 20 cm , So e areq

of the wir\3 is aPPf‘oximod-ch !:y.'

AJ

Area % Z2I58§ 4 (4)(20.3) +@) (24.7) + #)29.0)

+ (2X27.6) + (4)(27.3) + (2)(23.8)
+ (4)(z0.8) + (2)(15.1) + @)(81) + z.g':[

2 4121 cm?

Peroblem ¢ Lo »19.3'70 — P..B'—}S.

4  We need o Had Hhe volume 9generated wWhen
the acea bouaded by :

Y = £n(x) Yy = Y =2 - x =0

's rotated acound Hie T -axis. We worll

Start With a sketch of +he region o detrrming
how  best 4o slice |} “p.



X =0
The shaded aceo. 1S revolved aceound Hhe y-axis,
We can compute the Yolume Wwiing @ disk approach
by c\ivid;‘rxﬂ the area I1are horizontal rectangles
ond +then cevolving the herizoatal rectangles

around the N m KIS +o form disks,

- Disk volume = ™ - Xt

dy

To r=move +he ‘X' £froma the disk velume ‘For‘mulq/
note Yhat Yy = La(x) So Fhar x = e? and
xr = (eﬂ)z’ = 2. This gives:

Disk volume = ™ - ey . c\j
The Joial volume woill FheAn be:

Total volume = jl TC - Clj . d‘j
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2.6 —To create the dereaded feustrum  cone, Wwe
can imagine +Hhe %l\owihj area revolved

acowund He y—axi::

Y
(D‘\\) (f‘, h).
x
] —L d\/
r
» K
(9,0) (R,°)

The ocrea Can~ be sliced inko hori zonkal
red—ans\es anad +hese r*c,c'-)-o.nales revolved around
4+he  y-axis to creare disks. The volume oF

each disk will be:

2
Disk volume = TC X dy.

LITn ordecr +o Tmh:ﬁrad—t we need o SubiHhude
for Fhe X in +he disk volume Formula. The
tool +hat will enoble us Ho do Hnhis s Hhe
Qﬂ_\*aHOr\ for Hae Shraight WWAe +Hhot Forme the
ourkr @dge of Mhe areo , namely Hae S¥raight
WAae JO'\f\f/\ﬁ (~,h) and (O,R), y = mx +b,

Slepe = m = Ay = ©—h _  —h

DX R—r R—=r

To Fiad +he intercept; plug +Hhis slope and
(o»,R) intfo y= mx + b,

o = —~—h r +5b
R —
b hR
R—-'r'

I




Seo, Yy = - h + h R
R—-r R—r
h

or, X = R—-r (y__ R
—h R—r

Plugging +his into 4he disk velume formule gives:

2 2
. - R..,{\ . . - I’\R ) d
T™isk Volume = Tt. ( T ) (y \2—-(‘) Y.

The JYoral Volume of +he Frusivum Cone \5ogiven
by :

h _ 2 2
Total vp\umg = J T((R—‘:.'> (y — ;‘ir) C‘y

= . (R=eD" J"‘(yx_ 2hR h*R? )dy

+
h™ o R-r 1 (R-"
2 h

= . (R-r)" 13 hR 2 h*R
_:{—[:3 Y R-r o (R-¢)* Y o

= ’T(3\'\(R1+Rr+r‘z)

30. The ocea of on equilatreral -l—r*iarxa\a with
Side \ee\a%-\-\ "w ’s s VY w 2
T .

To see how 4o set up  an n‘n‘\\(ﬁr‘a\ +o
compure the volume of H\{, ‘\’\"?C\r\gulom
PYramid, i‘magine - SHCTr\s e P)’P«N\Fc\

\\Off’ton"-a‘ly,



Slice Slice h—Y
—id\/ h —X
—T “—w >
Y 9
N | 1

N
el
v

The slice will be on QcLu.Hod-era\,l 'H*(au\sv\e with &
Hhickness of dv. The Volume ©oF +he slice will be:

S\lice Velume = E_ v\/L . dy
‘+‘ N
TA order o 'nv)-eﬂrak, we must substtute for Yhe

W in FHhe Slice volume AFformula, Te do Hhis we Can

use  Simi lar Ariaagles

W — el
h-tj - h
W = q(h—_\j)

NE) .._f (w2-2ny+yddy =IT oy
4 ‘f\ o 12.



34 We will b&sin by drawing Ahe region
i(x,\j)\ ac’-&yéig
‘o understond whatr the base of S looks
\Wke, This 5 +he region behween y=x* and

v

\/::’.L

> X

The (ross-gcectHons of S) Pe,rpcndfcu‘osr‘ o the

Y= axis, acre -e_cLu;lQ‘)'QJ‘O\.\ +r~\‘a.r\3\e.‘, Se S
Cesembles the ‘Fcllow'lr\az

The vVvolumse of each slice is 9given byz

S\ice  volume = V3 (,2_x)7~.

= V3! .x*dy

To integratre we must nzplaca e x* rn fhe
slice Velume formula. The rela Honship )'="X2'
Prevides +t+he ‘tovol 4o do this, 9IVing !

Slice volume = J3' C Yo dY-



The HJoral volume ig 93ver\ by :

\ \,
Totlal volume = f J2 Y dvy = _%_ .
o

Problems from p. 3F6 — p. 3FT

|2, We begir\ by dr'a.wir\a ‘+he rRgion bound ed by
x = 4yi- 2 x = O
t+o uﬁc\ffg{—aqd how we will break 1+ uP Yo

Compute tHhe {r\‘)-ejr‘c\\ that woill 9\\(1 e

Volume of cevolution. The axis of reveoluhon

in +his problem s 4Hhe  x-oaxis.

Ay
o vEd
- x=4y>y’

TO. calculate +Hhe Volume wiing  Cylindeical shells, 1+
will be canies+ +o break Hhe arta up into
horizontal f‘ec+c\n3\ej, When a horizontral
Cecraagle s revolved arouand Hthe X-axis it

Wl creatre a shell with wvelume :



Shell Vvelume = 2Ty X dv
Te intregrate, replace the X |~ +he shell volume
foronula Guing X = 4y*= vy’ and acke rhat
the y— Values where the area beging and endS are

V=0 and y =24 Using this:

Todral Volume = ~J'4 17‘Y'(""Y7'—'\/3>'d\/

| 4
= 2LT. 4 - L 5]
[_Y =Y ],
= 512 71
5

42 (b). When viewed 4rom the side, the sphere
of radius R with +he vecrtcal hole of
radius r will look Soma-H—\;ncD ltke +e

xsr ' _
By Pythagoras’ x=R
T)\QOPQ_M .

rt+ (;—)g: R*

Kl-r‘z::'i /"“*'
4




+he. Volume u;?nj she\\:, Slice
circle FHar lies

inte VerrHcal rectangles,

To Co m_PU\‘\'Q
between

He acea of +Hhe

x=r and x =R
Eoch reclangle s revolved around ke y-axis

+o crea¥e o shell wWith Volume ¢

Shell volume = 2Tx:. (z2y)- dx
2TUX. 2 . \/ R¥—_y* .dx

Wiing Yy = ,/Rz-—x’- +o ceplae  +the Vv,

bxlf

(

The “4otal volume 1S given

Tetral volume = J-R 2T X - 2 - J Rz-—xl' - dx

u= R*—x? = — 4T (R’“ - x* z
dx = dw 3 r
Tk | -
= LTt ™ 3/,
e R — r?-

5 { )

the doial Vo lume f.\a"'QPrM of "1,
R*-r* = KN/4 5o

To express

not  Fhat
Total volume = 4t ( hZ )3/7' — 7o K3
3 4 6
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