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{b) (i) On the same diagram and without using caloulus, sketch the geaphs of y= ™, y=—g"*

and y=¢ Teosx, 0£x $2w. Shadetheregion bounded by y=¢™, yme omix
and x=w for x20.

(i) Thereplon shaﬂvsxftia {1} is rotated thecaph one revolution sbont the line x =7, U;m the 2
melhod of eylindrical shells to show that the volume of the solid of revolution is given by

Vrﬁ:zrrj (m—x)e” (1—cosx) d.
b

Part (i); I is given by
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{iily Use the substitution 8 =% ~x toshow V=2xe ™ {J we' du 4+ j‘} . Whare I iz 2
3

ay delined in {a).

{iv) Henee lind the valume of the selid, 3
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The shaded area shown in the diagram abowvs iz the ares betwesn the graph of
y=dx+1 and the graph of p = 22" £1, This shaded area is rotated about the
vaxis fo form a solid.

Use the method of evlindrical shells i find the volume of the solid.
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a} A doughnut is formed by rotatiag the arcs of the circle {x - B‘f +27 = 4 abour the p-axis,

Caloulate the volume af this doughut nsing cxlindrical shells,

(¥
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(e} 47 04 15 an wre of the parabola y = x?,

The region OARE is rotated abowt
the y axis formidng 4 bowl. By using

B
: / g .2 eylindrienl shells determine the
(L, 1) f ; holding capacity 5f the bowl,
i 2
L -

7 z C x




CEM — Review — Volumes by cylindrical shells method (Paper 1)

SGHS 2002 Q6
3 % “
r=x
A y=x
Ju b Srogs soclion
. & , "/‘, ' of shell -
‘ = i %

Use the method of eylindricat shells to caloudate the volume of the solid formad
wisen the area bounded by ¥ = x and ¥ = ¥ i rotated abowt the fine x=~1
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i) . i) ReEm-x+dx, regex
frwe™ — ™ cogy
Cylindrienl shell has volume
BVar(R -r') e {(1—ana)
whers
b Erepl=(R4¥H-1)
s{tm-x1+62}5 ¢
=2{m~x)8x
fgnoring terms in {8 x)° .

Henee volume of solid of revelition is given by

S X %
V=tim 3 8 V=2 ] (r-xde™(l-conx) dv.
LR Ny d v ’ !
i) & 7
T i = — tlx Va2 ﬁj wer " {Idoogu} (-uw)
=0 = =g ! .
= = =) =2me" ’ we" {t # cosu} du
. = B
i 1 " " '
TRy = ~ cos(r —u} . =27 &" j ue" du %j{ wetvony dn
=1 +oen e o
L )
=2 " {f we" dn !
. e
{iv}
3 £ T
Fr e P " - " .
_J; we" du = [ue ]u J e du V=2me e e <1 +1}
¥ L

=ﬂ_enh_|§£n]‘ :Me'"{:m"' -»~f.f"+1«—~%ﬁé’}
. i

=xe®={e*-1) = (m -2 b 2me
Hence volume i (7 2)-+ 2o ™ o, units,
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Consider 4 smat] sirip of the area 1o be rotated.

o
d

*

B

When this strip is rotated around the ¥ axis a eylindrical shell iz formed with a base of

perimeter 2, a longth of 4x 1= (25% +1)= ~2x? 4 4x {1 mark)
So we have 6V = Jmew [4x+ f=2x? —l}x Eis {1 mark)
2 ;
Qo F=lg f{— 2x* + 4yt Jdr {1 mark)
i
gt 1
N ot 08
a3,

ao=2x16  4xB
=«;‘Z‘1 4 A

3 )
= 2;7(— % ?%%)

—24+32

=2axR

LW

i

= Frw—
3

16 ‘

= — gubic units

{1 mark)
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a3

ST o

Y = daxySx
5

V =1!:n'1“ E ‘fiarxy{‘i'x

and

=4 '[ J:\,M -—(x-- 3}3(&
Put x ~3=2sind
dx =2eosddg
¥sl=f=-4
Xx=5=0=%
P ‘hr.r {3+ 25in @) ZoasG2cos i
-4

=Hr r{lzcus“ ¢+ 8cos’ Fsin Eﬂ]n’&
-1

=48x F (1+cas28)do-64x fmsz B(~sin@)d@
i

ot 1(:05"9 i
mma[mlsmza} | el
2 g 3
. by

=48r[£+0]-64x[0-1]

=245 897
3
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e 2wy dx ‘
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@ booa
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Vil of houl = 18T~ T = %IJ
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A?Ht Vﬁfumc; mf =8 T:/?LL;’! 5’}’5‘-’:’;‘{
o] (L) ave i (R2r) mhepis
[ti::m A R= S
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