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Section 1: Volumes of revolution

Section test

1. The volume of the solid of revolution shown is

@ [ x dy (b) 7] y* dx
©) L" X dy (d) 7 jcd X2 dy

2. Find the volume of the solid obtained when the line y = 2x between x = 1 and
X = 2 is rotated through 360° about the x-axis. Give your answer in terms of .

3. Find the volume of the solid obtained when the graph of y = 2 betweeny =1 and
X
y = 2 is rotated through 360° about the y-axis. Give your answer in terms of .

4. Find the volume of the solid obtained when the graph of y =x*—1 between x =0
and x = 1 is rotated through 360° about the x-axis. Give your answer in terms of .

5. The volume of the solid obtained when the graph of y = 2/x between x = 0 and

X = a is rotated through 360° about the x-axis is 8 cubic units.
The value of a is

2 2

(a) ; (b) ﬁ
1

(c) 2 (d) ﬁ

6. The semicircle with centre (2, 0) and radius 2, for which y is positive, is rotated
through 360° about the x-axis. The volume of the resulting solid of revolution is

given by
(@) 7, (4x—x*)ax (b) 7] (4x-+x")dx
(©) 7] (4x—x*)ax (d) 27 (4x—x*)dx

7. A sphere of radius 2 cm is cut through by a plane 1 cm from
the centre. Find the volume of the ‘cap’ produced. Give your
answer in terms of
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8. The diagram below shows the region R enclosed between the curves y =+/x and
y=x.

-

The region R is rotated through 360° about the y-axis. Find the volume of the
solid shape formed. Give your answer in terms of .
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Solutions to section test
1, The solid of revolution is obtained by rotating the area between the graph and
the 5—01)(15, between y=c anol Y= d, about the 5—ax£s.
a
The volume of this solid is therefore 7 I x* dy

2, Volume = J: Ty dx
= 7[_[12(2%)20[/(
= ﬂf 4 X dx
=52
~r(2-4)

=2—27[

<3

2
3, Yy=— = x=—
X

Y

volume = fzzx:zdg = ﬂjj{i} dy

= ﬂjjl#g”zo{g

=47y |,

=4m(-%+1)

1 1 2
4, Volume =L ﬁgzdx = 7TL (/c2 —1) ax
:zjl(x4—2x2+1)0(x
o]
=r[Ex" -2,
=r(t-2+1)

- £
_1572-
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5, Volume = J.:ﬂ'gzd)(
g =7 (240
= ﬂ'Jj 4 xdx
=z[2.7]

= (24% -0)

&, Equatiow of circle is (x —2)* + 4* =27

Y =4 (x—2 =4—(x" —4x+4)=4x—-x"
The circle cuts the x-axis at (0, 0) and (4, 0),

3 + 2
volume of revolution = L Ty dx

= ﬂf:(»'m — x*)dx

. The solid required can be obtained by rotating

part of a circle about the y-axis. 2
The circle has radius 2 and centre (0, 0),
The equation of the circle is x* + 4* =27 1

X2:‘4‘_g2

volume = r TX Ay

= [ (4 -y )y

=rley-ty]
m(g-%-(4-9)

(+-%)

T

I
wla N

g, The curves inkersect whew x = 0 and x = 1,
Yy=Nx =x=y"
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y=x =x=y4

Volume zf:ﬂxzolg
=2 (P~ )y
=] (4* 4" )y
-7ty -2y

(3-3-0)

T

ap N
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