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61 The parabola y = x* is rotated about the y axis {x:0 < x £ 2} to form a solid.

‘What is the volume of this solid using the method of slicing?

(A) 2?7[ cubic units
®) §5£ cubic units
© 93?” cubic units
D) 96?” cubic units

62 The area between the curve y =3x—x?, the x-axis, x =0 and x =3, is rotated about the

y-axis to form a solid.

What is the volume of this solid using the method of slicing?

A) 97” cubic units
®) 9% ‘cubic units
©) %75 cubic units
D) 277” cubic units
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63 The region enclosed by the ellipse (x—1)2+y—=1 is rotated about the y axis to
g D n ¥

form a solid.
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‘What is the correct expression for volume of this solid using the method of slicing?

@ 7=[zfi-y'a
®) v=[2mfi-y'ay
© v=[rfi-ya
® V= 22fa-y'dy

64 The region is bounded by the lines x=1, y=1, y=—1 and by the curve x =-3*. The

region is rotated through 360° about the line x=2 to form a solid. What is the correct
expression for volume of this solid?

@ v=[x(y' -4 +3)py
®) 7= n(y+4y+3)py
© V= x(y-4+a)y
® V=] n(y +ay )y
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" 65 What is the volume of the solid formed when the region bounded by the curves y =2x>
and y= 24/x is rotated about the x-axis? Use the method of slicing.

(A) 5z cubic units
14

B) 107 cubic units
14
57 . .

© = cubic units

™) I%F— cubic units

66 What is the volume of the solid formed when the region boﬁnded by the curves y=x?,

y=+/30—x" and the y-axis is rotated about the y-axis? Use the method of slicing.

What is the correct expression for volume of this solid using the method of cylindrical

.shells?

(A) V=f2n(x2—\/§)?\7)dx
®) V= J;ﬁ27rx(x2—m)dx
(C) - Lﬁ27r(m—x2)dx
®) V= LBan(M—xz)dx
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67 The region bounded by y <dx®~x* and 0<x <2 is rotated about the y axis to form a
solid.

‘What is the volume of this solid using the method of cylindrical shells?
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16—” units®
3

8r
~~ units®
3

207

222 units®
3
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227 units®
3 .

68 A solid is formed by rotating the region enclosed by the parabola y* =4ax, its vertex
(0,0) and the line x = a, about the x-axis.

y

N

‘What is the volume of this solid using the method of cylindrical shells?
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16

27a° units®

units®
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69 The region enclosed by y=sinx, y=0 and x=~72E is rotated around the y-axis to

produce-a solid. What is the volume of this solid using the method of cylindrical shells?
(A) 7 units®

7w 0 3
B) = units
® 5

©) 32’5 units’®

(D) 27z units®
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Solution Criteria
Area of the slice is a circle radius is x and height y
A=7xx’
1 2
=n(y*) =y’
&V =848y
. i 2
V=1lim > ny3dy
61 ‘”*"; 1 Mark: D
2
= J: mydy
578
= 7[|:§y3 ]
5 0
s
= 3_7E>< 83 =96—” cubic units
5 5
The base is an annulus. 4 = 7(r,” —77)
=7(ry + 1), —n)
Now the 7, and 7, are the roots y =3x—x"
PP =3r+y=0
7, +# =3 (sum of the roots)
+3% -
r= 3_—3;:2 (quadratic formula)
9—-4y
|, —r =2X%
Hh=h 5
=.9-4y
62 | Area of the annulus A =7(r, +7)(r, —1,) 1 Mark: D
=37 9-4y
9
1
V=}im° 37.9~4y5y
2005
9
= E37r1/9—4ydy
9
=3n [{(9-4y)dy
2
2 1 3% 14
=37 —x~—(9~4y)?
[3 TR }
z[ % y] 277
=2l y?2 -9 |=2"
|0 -0#]-%
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63

The base is an annulus.
A=n(r? -1}

=7 (r+1)(r,~1)
2
Y2l
(1) %

2

r2~2r+!—=0
4

2
2% /(—2)2—4><1x3’T

r=
2

3
relx -2
4
2
Therefore n+n =72 and -k =2 ]-«%
2 yZ
V=‘61}1£10y=2_27rx2x2 I—T5y

= f227r1/4—y2dy

1 Mark: D

64

Area of the slice is an annulus

Inner radius is 1 and outer radius is 2+ y* and height y
A=7T(R2—r2)
=r(@+y’) 1)
=r{4+4y" +y' 1)
=7r(y4+4y2+3)
SV =545y
V=}}i'13)§l7r(y4+4y2+3)5y

= Lﬂ(ﬂ +4y +3)dy

-1 Mark: B




Year 12 Mathematics Extension 2

65

Slices are taken perpendicular to the axis of rotation (x-axis). The base

is an annulus.
A=7(r’ -n")
= m((2/x)* - (2x°))

=7(4x—4x%) = dm(x—x°)

1
v =lim §4n(x—x6)5x

= £4ﬁ(x—x6)dx

= 47r-.[7I (x—x%)dx
PR

=dr| 2
274

anf oo 10

1 Mark: D

66

7
V30-x? =x?
30-x" =x*
x'+x*-30=0
(x2 -HS)(x2 —5)=0
x=i-\/§

Cylindrical shells radius is x and height y
J5
V= }1310 ;27”)/5 X

- Lﬁ27rx(x/30—xz —xz)dx

1 Mark: D
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Cylindrical shells radius is y and height a~x=a -

2a 2
: Y
V=1l 2 -5
Jim > 2w pa= 0y

i

2a y‘
=27 a—<—)d
[ i

2

Y

4a

68 2 g :
= 2771; (ya—y—)dy 1 Mark: D
4a
2 4 e o
—og|# Y 4
2 16a |,
4 164"
=2 (2
2 16
=27a’
Cylindrical shells radius is x and height sin x
0 % .
V= })1(13) §2mc sinx8x
=2 E x sin xdx
69 1 Mark: D

=27 [[‘c cos x]og J + Lz_ cos xdx

= Zﬁ[sin x]og
= 271'[1—0]
=2

67

Cylindrical shells radius is x and height y
2
V= }g})%Zﬂxy&x
=2 fxyd\c
=2m fx(4x2 —x"Ydx

=27 _[:4,\:3 —x")dx

6 2
= 27r[x4 ~x—:|
B 6 ],
=27T|:16—£:|

6

_sx

3

1 Mark: D
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