Topic 8. Volumes.

Level 3.
Problem VOL3_01.

By taking slices perpendicular to the axis of rotation, use the method of slicing to find the
volume of the solid obtained by rotating the region {(x,y):0<x <e, 0 < y < Inx} about the x-

axis.
Answer: n(e —2).

Solution:

1

A slice taken perpendicular to the axis of rotation is a disk of thickness &x and radius

r(x) = Inx . The slice has volume
SV = nrz(x)Sx =nin®*x&x.

V=Ilim) nln’x&x = jnlnzxdx
=1 1

8x—0
X

=nxln2x{e—nj(21nx-ljxdx
] ; X

:ne—2n].lnxdx =7re—21t(xlnx[f— J.x-ldx] =—1te+2nx|le :n(e—2).
1 1 X

the volume of the solid is n(e —2) cubic units.

Problem VOL3_02.

By taking slices perpendicular to the axis of rotation, use the method of slicing to find the
volume of the solid obtained by rotating the region {(x,y):0<x<2,0< y <x’} about the line

y=8.
Answer: %Qn.

Solution:
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A slice taken perpendicular to the axis of rotation is a disk of thickness 3y and radius r( y).
Deduce the equation of #(y): Vr+y=va = r= (\/zl‘_\/;)z.

The slice has volume 8V = mr’(y)dy = n(\/; - \/;)4 8y.
Vzgyig})yzz(;n(«/;—\/;)‘t&y :n;j‘(«/;—\/;)“dy.

Substitution y = a(z + 1)2 , dy=2a(z+1)dz yields
0

V =2na J.[\/—c;—\/g(z + 1)]4 (z + 1) dz =2na’ (}24 (z + 1)dz = 2na3(56i+2—55j

0
1

3
cubic units.

the volume of the solid is nd

Problem VOL3_08.
By taking slices perpendicular to the axis of rotation, use the method of slicing to find the

volume of the solid obtained by rotating the region {(x,»):0<x<1,0<y< e } about the y-
axis.

Answer: n(l —e! )

Solution:
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A slice taken perpendicular to the axis of rotation is an annulus of thickness 8y with radii

r,(y) =1-Iny and r =1. The slice has volume 8V = n(rf —r,Z)Sy = n[l —(1 —In y)Z]Sy .

e

Vzgig});n[l—(l—lny)z]Sy :nlj[l—(l—lny)z]dy:n;[(Zlny—lnzy)dy

=T (21ny—ln2y)y‘f - ](—j‘:~2lnnydy}

L 1 Y

=7 e—2j(1—lny)dyi|:n{e—2y‘:+'2J‘lnydy}:{2~e+2(ylnyﬁ_]'_l..ydyﬂ
L 1 1 ]y

=7 2+e—2jdy}=n(2+e—2y|?):n(4~e).

L 1

the volume of the solid is (4 —e) cubic units.

Problem VOL3_07.
By taking slices perpendicular to the axis of rotation, use the method of slicing to find the

/+y%:a%and

1
volume of the solid obtained by rotating the region enclosed by the curve x”?
the coordinate axes about the y-axis.

3
Answer: na_ .
15

Solution:



Answer: g(n -2).

Solution:

A slice taken perpendicular to the axis of rotation is an annulus of thickness 8y with radii

r(y)=tany and r, =1. The slice has volume 3" = n(rzz —~ rf)Sy = n[l —tan’ y]Sy.

5, %
V=lim Y n(1-tan® y)8y == |(1—tan® y)dy
8y—->0y=0 b
% Vi r 2 2
_ _sinty oo . 1
_nafdy naf———coszydy nylo nafsmyd(cosyj
N 2 %
ow |siny® b1 o f_ T
=7 n[cosylo Jcosydsmy}— A n+n6[dy— 2(n 2).

the volume of the solid is g(n —2) cubic units.

Problem VOL3_06.
By taking slices perpendicular to the axis of rotation, use the method of slicing to find the

volume of the solid obtained by rotating the region {(x,y):0<x<l,e" <y<e} about the line

x=1.
Answer: (4~ e).

Solution:



A slice taken perpendicular to the axis of rotation is an annulus of thickness 8y with radii
rl(y) =.,4-y and r, =2. The slice has volume

8V = n(rf —rIZ)By = [22 —(44— y)z]éiy =mydy .

2|4

= 11m ZRySy J.nydy —ﬂ%— =8n.
0

the Volume of the sohd is 87 cubic units.

Problem VOL3_04.
By taking slices perpendlcular to the axis of rotation, use the method of shcmg to find the

volume of the solid obtained by rotating the region {(x,»):0<x<1,0<y<x Y about the
x=-1.

Answer: En .
6

Solution:
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A slice taken perpendicular to the axis of rotation is an annulus of thickness &y and radii
r,=2andr =x+1.But y= x*, hence r,(y) = \/; +1. The slice has volume

SV =n(r? —r2)oy =4 - (Jy + 1216y = 1(3 -2y + »)8y .

V=§i_r§i:n(3—2 y+y)6y= ]n(3—2 y+y)dy

0
=7 3y— / y —7{3—i l) En
3 2 ), 3 2 6

the volume of the solid is %ﬂ cubic units.

Problem VOL3_05.
By taking slices perpendlcular to the axis of rotation, use the method of slicing to find the

volume of the solid obtained by rotating the region {(x,»):0<x<1,0<y<tan" ' x} about the
y-axis.
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A slice taken perpendicular to the axis of rotation is an annulus of thickness 8y and radii
r,(x) =8—x’ and r, = 8. The slice has volume 8V =n(r; —#7)dx = n[64 — (8 —x)*]3x
= 7t(16x3 - xﬁ)?)x .
2 2
v =lim > n(16x — 2 ox = 163" - 62° Jax

x—>0
Bx—> =0 b

7 2
=l 4x* -2 =n(26——2—-26j=@n.
7 . 7 7

the volume of the solid is %n cubic units.

Problem VOL3_03.
By taking slices perpendicular to the axis of rotation, use the method of slicing to find the

volume of the solid obtained by rotating the region {(x,y):0 < x <2, 4—x* < y <4}about the
y-axis.

Answer: 8.

Solution:




