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CEM — Review — Volumes by slicing method — washer method (Paper 1)

(D (=)

The shaded ragion is rotated through one revolution about the ¥ axis. The volume of the
solie formed {8 Found by taking slices perpendizular to the y axis. The typical shice shown
in the diagram is at a height y above the x axis.

B Deducs that o, X,, X, 8 | as shown in the dingram, are roats of

=82t 416" -y =0
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(i) Lise the symmetry in the gragh to explain why

p

E-2 -

Hence, by considering the coefficients of the equation in (i), show that off =- 2,

and deduce that ¥, %, =4y and x,— 5, =24d-y .
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{iii} Show that the volume of the solid of revolution is given by V=8n [-

Use the substitation y={4—u)" o evaluale this integral and find the exact volume.
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(2)(a) A Tifebelt mould is mads by rotating thecirdle ¥+ v” =64 through cne complete
rovoiution about the line x =28, where all the measnrementy ars in centimetres.

(i) Use the method of slicing to show that the volume Wem® of the lifebelt is given by

s B
Vs IEEﬁ'J JEa—yT dy.
v =3

(i} Find the exact volume of the lifebelt.

b
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(3) (b} Find the volune of rotation when the rezfon boended by the % and v axes , x =2 and the

ouve ¥ = 5

T dx i13 15 rofated about the y axis
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.

The circalar region {x -2+ 51 isrol
shaped wolid iz eallad a 7arms.)

(i) Show that A4‘%2./1— (x—2)F .
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(i) Show that the volume AY obtained when s typical strip of height AA7 and thickness
Ax 1z rotated shot the y-axis is given by

1] PFind the tota] volums of the solid generatad,

i)
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sectian of the pw gs

o=

The region GAC 1o be rotated sbont the lins y = |,

(i} Write down the conrdinates of the polne ©

Shever thut the velurse 5V of de resulting

41§} The shaded sivip of whilth & shown in th = 1.

s ¢ = sinx. The geaph of

[ )
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(i} Hence svafuste the ol volurse when the region 04 is mated abouat the line 4
¥=1,
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SOLUTIONS

W @ a, 1, x,, B slisly y=x{d=z)’
y=x(a-x) = (3 -8ra16)-y=0
Heneee, x,, x;, 8 sreroots of

¥ =B 162 -y =0,

(i1} Binee r =2 isan axis of symmetry for e
parabola and hence for y = 2Hd=x) 2 isthe
midpt of the interval betwesn &) and x, , and of
the interval between o and § |

¥ bk, e o
2 2

Henee x, s+ x, =+ =4, and

Omoafr +afr, xambrxf
Oy, +x,)a B + e+ B)xa,

&;ilﬂgi' x5, = QI{E = X dy

Then
4 .
-y = e frm, = "{xl“‘“z} = Xdy=ofY
and {ﬁz"ﬂxljz ={$2 +3?1}1 ~dxx, =16~ %E
1!1 31 ?'xl F? ;;% —El =t€rj,§-—41£; =Eé;;.?
{1t} The 515&5 haz vofume
sV=g(x}-xs)8y.

d¥V=m (11? + JL:LE;:j —s‘}é}' :

= Bﬂ";li‘ “ajj; 5}‘!
Hence
Ve dim 5 Bafd-fy &y

Byt {3 Al
gk b =

= 18

aa;r:} Ja—Jfy dy
4
L ~39 i
y={@-u)', kg4 V=8n | u? . -2(d—u)du
dy = =2 (4—u) d v
_ - BN T
y=0=u=4 =16t | [é—mfagt] dn
y=16 = u=0 ) Z4 :
) - , ) = 3 514
A-fy=d=-{4=w)  =16m|du’ f-%aﬂ]
- dg
VA=, =16m (% -4
: | @
Hence volume i3 — cubic units,
. ]
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2} Answer
@) (i
Volume of slice iv

§?=;’r(i‘?3 »rfﬁ}
=g {R+ r}{ﬁ ridy

{1 b o
—g'lm# {J X8 X
o | S x=128
=3
-+ 3;3 =64
F ) y F
(i) | f64=y dy =tm 8 =32m (dreaof semicircls radins B) = V=3584x"
-8

Exact volume of lifebelt is 35%47 * em

e 2 — A T e ==
- . - /
(= e S et T Ky . \’\, ff ’
i # ) T
= () s v’ Al / o
T T
[l ey
. . e e
I ‘ﬂi T
. \; = E{ 3’?%7 A= }' (;91 TRy T?&g o rame—— N w  E
T A, €] ™ R
Tl . - 5"4 £y — E\”*'::ﬁ MCURSCEE S IR
- iz Y3, f A
! L/ » ' (x~ap* 5 =9
. figi? o x © 1
» ('ge_zf%s?gj?‘ w1 =-~%j -
Y Ir? -y i
- kA ) j’_‘_,-;} dg ) P N & 1; L
Jfg g 7 )
PN T e
= = 7‘15 E - ? 'ﬂ;’if - B . T~
- % e
_j ﬂ'{f H 2"1{;-{{
—e } - . ¥
i Y ] ©e R o W
T cEmes f {?g e P’ = LA .y -
§ 7 i’;f' L P ;;‘ f"ﬁg ") {”*‘*‘3 -f’é/,};‘i‘
3 J - A




CEM — Review — Volumes by slicing method — washer method (Paper 1) 12

@ @ ) E-2ey=

Lo the poinis ae Afx

{it)

{iai}

=dn{d+n}

=417 ocohic uniy S
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(5) il (1) Put cosx = sing

—_— e i

L

%
",
il
.
-4
ot

e

a

X x

SV=a(l=y P =(l-nPFli

=il — simx)® - (1 - cosx) phx

B

L)

e m[1 —2sinx 4 sindx - (I — 2cosx # costx) )i

= Z[2e08x — 2siny + sincx — costx] e




