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SolutionBank

Volumes of revolution 5C

1 a

3X+2y =27
When y=0, x=9

1
==(27-3
y=5(27-3x)

y? = %(729—162x+9x2)

Y, =%Ij(729—162x+9x2) dx

=£[729x—81x2 +3x3]g
4 0
2187
= T
4
3x+2y =27

When Xx=0, y=13.5
1
==(27-2
x=3(27-2y)

1
x* = 5(729—108y+4y2)

V= gj:3'5(729—108y+4y2) dy

- 4y3 13.5
= | 729y -54y? + 2
g vsar

0

729
=—nm

2

Rotation about the x-axis: r=13.5, h=9

_1 21 2., q_ 2187
V—37:rh 3TE><13.5 x9 A o

Rotation about the y-axis: =9, h=13.5
=Ln=1 2 _ 729

V—37l:l’ h 371:><9 x13.5 5T

Substituting x = 2 into the equation of the

line gives Yy =8.

Substituting x = 2 into the equation of the

curve gives y=%><4><(2+2)=8.

So (2, 8) are the coordinates of the point
of intersection A.

2 b

Volume V, is generated by rotating the
curve about the x-axis.

vV, :njoz(% xz(x+2))2 dx
- %Jj X" (X* +4x+4) dx
- %Jj(xﬁ +4x° +4x") dx

X 2x¢ 4|
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Volume V, is generated by rotating the
line about the x-axis, so is a cone.
Wheny=0,x=4s0 =8 h=2

V, =$nx64x2=1287

2272

Total volume ==—= g+ @
105

3 T
_ 2272+ 4480 _
105

6752

=—n
105

Substituting x = 2 into the equation of the
line gives y=4.

Substituting x = 2 into the equation of the
curve gives y = —%x4x(2—4) =4.

So (2, 4) are the coordinates of the point
of intersection A.

y=0=>x=4
so the coordinates of B are (4, 0).
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3 Db

Volume generated by area under curve is

given by nj:(—%xz(x—4))2 dx

=%L4x4(x2 —8x+16) dx
=%.[:(x6 —8x5+16x4) dx

_E{ﬂ 4x° 16x5}4

47 3 5 |
(16384 3712

4\ 105 105

3168
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Volume generated by line is a cone with
r=4andh=2.

Volume of cone =%nx16x2=3—32n

Volume generated by R = @n—§n

105 3
2048

=——n
105

Substituting x = —2into the linear
equation 2X—Y=—-6 gives y=2.
Substituting x = —2into the equation of
the curve y =%x2 gives y=2.

So (-2, 2) are the coordinates of the point
of intersection A.

Substituting x = 2 into the linear equation
2X+Yy =06 gives y=2.

Substituting x = 2 into the equation of the
curve y=%x2 gives y=2.

So (2, 2) are the coordinates of the point
of intersection B.

4 b Volume generated by the curve
=7 _[02 x> dy
2
=T J.o 2y dy

sl

=4n

Volume generated by the line 2X+Yy =6

isaconewith r=2andh=4
1 16
Volume of cone :§nx4x4:?n

Total volume = 4n+%n = %n

5 Volume generated by C about the y-axis
2
:njo (4-y?) dy

Volume of cylinder with r=3and h=3
=nx9x3=27n

Volume generated by R

=27n—§n
3

65
=—n

3
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6 y= —% x? + 5 intersects the y-axis at (0, 5)

Rearranging... x* =25-5y

Volume generated by the curve about the
y-axis
= nfos x? dy

Volume to be subtracted is a cone with
r=4and h=4.

Volume of cone =%nx16x4:6—;n

Volume generated by R = 1275n—6—;'n
_247
6

7 6y°—x’+4x=0

y=0=4x-x*=0

x(4 ~ xz) =0

x=2sincex>0

So C cuts the x-axis at (2, 0).
Volume generated by the curve about the
X-axis

_[*y2

_n.[z y® dx

=%Jj(x3 —4x) dx

4
=T X—4—2x2
6| 4

=5 ((64-32)~(4-8))

_%n
6
=067

Volume generated by lines is a cone with
r=4andh=3

Volume of cone =%nx16><3 =16n

Required volume =16n—6n=10xn
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8 Volume generated by rotating the curve

y =4 —x* about the x-axis
= nI:(4 — XZ)2 dx
1

=nj'0(16—8x2+x4) dx

Volume generated by rotating the curve

y =3x about the x-axis

. 2
=1t_[0 X3 dx

1

203 3 194

Required volume =—n——=n
15

9 a x*+y*=11
X2+ (% +1) =11

X2+ xt+2x2 +1=11

x*+3x*-10=0
(x2 +5)(x2 —2):0
X =42

So the x coordinates of the points of

intersection are —\ﬁ and \/5 )
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9 b Volume generated by x* +y* =11
(2 2
between X:J_r\/i is nj._ﬁ(ll—x ) dx

3 V2
= n[l lx_?lﬁ
~ (332 -242) (332 + 2:2))
622

3

Volume generated by y = x*+1 between

X= +\/§|snj X+1 dx

_ 2 4 2
_nj_ﬁ(x +2X +1) dx
o ?
=7 —+—+x}
5 3 G

_¥+¥+@ { w2 ot

=7 @+£+2\/_J
o2

15

Required volume

6242 942
= T— T

3 15
7242
=—n
5
=63.98 (2 d.p.)
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Challenge
Required volume V will be the volume V; of the
cone with r=5and h= 40
minus the volume V, of the cone with
40 16

r=2andh=—-8=—
3 3

minus the volume V, generated by the curve

y=% between y=1andy=8.
X

\'A :lnx25x4—0:@n
3 3 9

Vv, zlnx4xgzﬁn
3 3 9

V, = nf X2 dy

2
8| |64
:nL (3 7] dy

g 2
=167tj1 y 3 dy

1 8
=481{y3}
1

=48n
V=V,-V,-V,
= 1000 n—%n—48n
9 9
=56n
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