Shell Method Problems

Let R be the region bounded by the given curves. Find the volume when R isrevolved about
the given axes.

1. y=x-x%,y=0
a) y- axis
R=x h=x-x%

V= Zp(‘-j(x(x- xz))dx: 2p d(xyl)dx:

b) x=-2
R=x+2 h=x-x°
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V= 2le((x+2)(x- x?))dx = 2p Ql((x+2)yl)dx= P _ 5618

c) x=3
R=3-x h=x- X

V=20 (3 ¥)(x- x*))dx=2p (3~ Xy, )k = P _ 5618

2. y=4-x*,y=2-x
a x=-2
R=x+2 h=4-x*-(2- X)

= N - %2 - - = N - :@:
V—2p01((x+2)(4 X? - (2- x))dx 20 0, ((x+2)(y, - ¥,)dx S = 70686

b) x=4
R=4-x h=4-x*-(2-X

_ \2 ) A — 2 _ . =@:
v-2le((4 X)(4- X - (2- X))dx 2p 0, ((4- (¥, - ¥,) i S = 98.960




3. y=x"+Ly=x+3
a) x=-1
R=x+3 h=x+3- (x*+1)

V=2 021((x+1)(x+3- (x2 +l))dX =2p c\)21(()(+:|_)(y2 - yl)) dx = % =42.412

b) x=5
R=5-x h=x+3- (x*+1)

V=200 (- )(x+3- (¢ +1))dx=2p ), ((5- 2)(y, - ¥,))dx =

871p =127.235

4., y=6- x*,y=x+3
A=-2.302775638 B =1.302775638
a x=-3

R=x+3 h=6- x*- (x+3)

V=200, ((x+3)(6- X - (x+3))dx=2p Q) ((x+3)(%; - ¥,))dx =
b) x=3
R=3-x h=6- x*- (x+3)

V=g ((3- 9(6- X - (x+3))dx=2p ) ((3- (% - ¥,))dx =

5. y=5co8(X),y=Xx+2,y- axis
A=0 B=.9417736923

a) y- axis

R=x h=5cos(x)- (x+2)

V =2 ¢) (X(5008(x) - (x+2))dx =2p ¢) (X(y; - ¥, )dx =[3.669)
b) x=-1
R=x+1 h=5cos(x)- (x+2)

% =117.810

J.OTSp =164.934

V= zp(‘f((x+1)(5cos(x)- (x+2))dx = 2pc‘f((x+1)(yl - y,)dx =[14.451]

c) x=2
R=2- x h=5cos(x)- (x+2)

V=20 ((2- X)(5cos(x) - (x+2))ex=2p ) ((2- Xy, - ¥, )dx =[17.894]




6. y:«/;,y:Zandthey-axis.

a) y- axis

R=x h=2-+x

V:Zpdl(x(Z- \/;)dx:Zp(‘jl(x(Z- y, ) dx =[20.106]

b) x=-2

R=x+2 h=2-/x

V=200 ((x+2)(@- Vx)dx=2p  ((x+2)(2- v;) dx=[53617]
c) x=5

R=5- x h=2-4/x

vV =20¢(6- x@- Vx)ax=2p ¢ ((5- )(2- y,)cx=[63670

7. y=€e,y=x,x=1landx=2
a) y- axis
R=x h=e€"- x
\2 X \2
V=2p ) (x(€" - X)) dx=2p &) (X(y; - v,)dx =[3L766
b) x=-2
R=x+2 h=¢€"- x
2 2
Vv :2pQ((X+2)(eX_ x))dx:2pQ(x+2)(yl- y,)dx =[71.611
c) x=4
R=4-x h=¢€"-x

V=200 ((4- e - 0)dx=2p ) (4- 0y, - v,)dx =[47.924



Special Cases

#1:. Let R betheregion bounded by
y:\/;, y=2- xandthe x- axis.

Find thevolume of the solids generated when
R is revolved about

a) thex- axis

Here the box is parallel so we use the

Shell Method.

Solving the about equations for x we get

x=y? x=2-y. Theintersecting points
aeat x=1and y=1
R=y h=2-y-y’

\l
V=20Qv@2-y- y*)dy = %:2.618

b) they- axis
Here the box is perpendicular to the axis of
revolution so we use the Disk Method.

R=2-y r=y°

V=pg((e- 7 () )y = e = 6702

c) y=-2
Shell Method:
R=y+2 h=2-y-y?

V=2p (‘j(y+ 2)(2- y- y*)dy = 1% =17.288

d x=4
Disk Method
R=4-y> r=4-(2-vy)

v =pc‘31((4- y) - (4- - y))z)dy= =




#2: Let R betheregionbounded by x=5- y* and y =3- x. Herewewill interchange
xand y andget y=5- x> and x=3-y ® y=3-x

Find the volume of the solids when R is revolved about:

a) X=6 ® y=6

b) y=4 ® x=4

a) y=6
Disk Method:
r=6-(5- x*) R=6- (3- X)

Vv :pc‘;l((G- 3- X)) - (6- (5- xz))z)dx

=73.513

VIV SR F 1
=pQ,((6- ¥2)* - (6- y)* ok ==

b) x=4
Shell Method
R=4-x h=(5- x*)-(3- X

V= 2p(\)21((4- X)((5- %%) - (3- X))o

= \2 - - = @ =
=2p 01[(4 X)(Y; - ¥,)]dx 5 98.960




