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Volumes of revolution — mixed exercise 4

1 a IZIX0052XdX 2 b Volume =njfy2dx
Letu=xand d—v=c032x L )

dx =nIO4Xsec X dx

So 2 _1 andv =Lsin2x B (1 1 j

dx 2 =n| —n—-=In2

Integrating by parts
g gbyp 3 Volume generated by area under C

X . 1,.
| ==sin2x —=|sin2xdx 5 2
2 Al . z(ﬂj dx
10X
1 . 1
=—XSIN2X+~=C0s2X +C 5 5
2 4 S X +4x+4
= >—dX
1 X
1 5
b y=2x?sinx =n12(1+£+ijdx
2
y2 = 4xsin® x = 2x(1L—cos 2x) ' X X
L3 =7 x+41nx—i}2
Volume :anzx(l—coszx)dx L Xk
i 8
21 1 5 =n (E+4ln§——j—(l—4)j
=27{?——Xsin2x—zcos2x} 2 2 5
) ’ =T §+4lnE
o 1) 1 10 2
=2n| | —+— |[+—
8 4) 4

) Volume generated by T is a cone of radius 3
= 7{”_+ 1} and height 1.5.
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Also cosec X —sinx =~/2 ——=
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So the curves meet at x :%

Volume generated by y =secx—cos x

between x =0 and x =§ is given by
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Due to the symmetry of the curves, the total
volume generated by R will be
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6 b x=25in2t:>sin2t=§
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7 a x=(t+1)2, y=%t3+3
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b Volume generated by R by rotating about
the y axis
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8 Parameters are x =cost, y=sint

A unit sphere can be generated by rotating
the semi-circle around the y axis between the

limits == and Z.
2 2

i.e. Volume :nFn e I gt
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9 a sin3f=sin(20+6)
=sin 26 cos @ + cos 20sin &
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sin®g = Esin H—Esin 30
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B x=15co0sd, y=10sin&
When 6 =0, x=15,when 8 =, x=-15
So lower limit is & = 7 and upper limit
isd=0
Volume =/ (10sing)’ (~15sing)de

= 15007 “sin®0do
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= 20007 cm®

10 x=2sin2t, y=4cost

Note that R is defined by 0<t < g

When t =0, y=4,whent:%,y:0

So lower limit is t :g and upper limit
ist=0
So volume = n_[: X2 ﬂdt
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0
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2
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Challenge 1 1
If the curve C and he line y =x are rotated Volume = “J > (t _2t) x$(2t+2) dt

% radians anticlockwise about the origin,
then the required volume will be given by the

rotated curve about the y axis between the \/_
points at which it crosses the y axis.
A : TI 2" —8t’ +8t° + 2t — 8’ + 8 ) it
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The parametric equations of the rotated curve
are found using

cosd -—sin@ T
] where 8 ==
sin@ cosé 4
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