Exit Ticket Solids of Revolution

Solids of Revolution Consider a solid formed by rotating a bounded region about a line

y = ¢ with cross-sectional area functions A(z), then the volume formula is

V= / ' A)] da.

Disk method: A(x) = 7r? where r is a function of x
Washer method: A(x) = 7 [R* —

| where R, r are a functions of =
Shell method: A(x) = 2nrh where r, h are a functions of x

Set up but do NOT solve the integral that finds the volume of the solid formed by rotating the
region bounded by:

1. y =+/x, y = 3, and the y—axis about the y—axis

=|' Disk
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\I=S:Tf\l” dy
2. y=10—6x + 2% y = —10+ 62 — 22, x = 1, and & = 5 about the line y = 8
l:i] washer method
A= w(R-v?)
B4= = = - =—
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Lot \:= j\ w[ (18- bxh() (-2 ¥Lx -2) de

3. x=y?—4, x—6—3ya§2_13t;h:]mey:8
<7 N shell method
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Work and Enevgy

Examples:

1. Acisten is shaped like a cylinder of height lom and vadius 10m. The civeular
opening of e cistern is at ground level and Hhe vest of the cistem is ouvied
below ground. Compute the amount of work done in pumping all the water
out of te cstern from ground level if it is Filled completely with water.

Mass density of water is 100 ka/m? Nou moy Yake e acceleralion due to
arovity 0s 9= 10 m/s?

Amount of work of displacing 8N porkion of water
=slice weight - displacement “— bottom slice (y=0)

v

§}' 1“ #(volume - density  graviN) - (L-Ne) | moves bm, top

o = 1100 7 AY) 11000) 110D (o =No) slice (y=l) maves
fnrih Om

W= §5 1000000 Wl dy

(oY How would the answer change if dll the water is pumped Yo a level 2m
obove e opening of the Cistern?

2] Amount of work of displacing & porkon of water
=slice weight - displacement “—— the lowest |oyer of
" Je = (volume -density graviN) - (8-No) | wwater moves up
o depthn =100 1 AN) L1000) LoD (8-Yo) Bm, the highes‘r
oF waler MOVES 2 M

\\\=S:l|oo1t)l|ooo)uo)-(8-\{) d\l

2. Atank is shaped like an inverted right civcular cone of height Izm with
circular opening of vadius 3m. Assuming at the tank is P‘R\ed half oy
up with a certain Kind of oil, compute the amount of work done in
pumping all the oil to a level Zm above the opening of the tank. Density
of the oil is 500 kg/m’. You moy take the accelerabion due to gravity as
9=10 m/st

3 work of displacing AX porkion of woter

=slice weight - displace ment:

= volume - density - gronity - displacement

b=l tEx$an (500)- (16): (14-x)

R Yop of water moves bty w
bottom of waYer moves | 12+2m
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