Edexcel Further Maths Applications of integration 0

Section 1: Further volumes of revolution

Section test

1. The volume of the solid obtained by rotating the curve y = % betweenx =1 and x =2
X
through 360° about the x-axis is
@@ zIn2-1 (b) 7(In2-1)
(c) zIn2 (d) 7(In2+1)

2. The volume of the solid obtained when the graph of y =+/e* —1between x =0 and x =1
is rotated through 360° about the x-axis is given by

@ =(e+1) (b) ze
(c) =(e-1) (d) 7(e-2)

3. The curvey =sec x between x =0 and x :% is rotated through 360° about the

x-axis. The volume of the solid generated is

2r Vs
a) — b) =
(a) N (b) 5
(c) 2437 (d) V3x
4. The volume of the solid obtained by rotating the curve y = le_l between x =0 and x =
X+
2 through 360° about the x-axis is
() %72'(\/5—1) (b) zIn5
(©) LzIn5 (o) 7(v5-1)

5. The volume of the solid obtained when the graph of y = In(1 + x?) between y = 0
and y = In 2 is rotated through 360° about the y-axis is

@ |, lin(+x*)Pox (b) [ &’ ~Day
© [ -1ay OFIRCEY

6. The curvey = cos x between x =0 and x :% is rotated through 360° about the x-axis.

The volume of the solid generated is
@ 37 (b) 1r?
(c) ir° (d) 3 7(r+1)
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7. Thecurve y= for x > 0 is rotated through 360° about the x-axis. Find the volume

1
X2 +1

of the solid generated.

8. The part of the curve x*(1+ y?) =1 between y = 0 and y = 3 is rotated through 360° about
the y-axis. Find the volume of the solid generated.

9. A curve has parametric equations x =t3,y =t>. The region in the first quadrant bounded
by the curve and the line y =4 is rotated through 360° about the y-axis. Find the volume
of the solid generated.

10. A curve has parametric equations x =e™,y =+/1—t . The region bounded by the curve,

the x-axis and the line x = 1 is rotated through 360° about the x-axis. The volume of the
solid generated is

(@) sz(l-e”?) (b) s7(L+e”)
(c) sz(l+e?) (d) s7(1-€?)
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Solutions to section test
2 2 1 2
1. Volume = *dx = — | d
s~ oo o
=7 2iD(K
t X
= 7[un AT
:ﬂ(sz—Lwi)

=rwln2

2. Volume = J: 7[520(X
= ﬂjj(&‘ —:L)dx
o]
=7m(e—1-14+0)
=7(e—2)

ENE)
L v=|7
3 VvV J.o Y Ax
=7Z'I§SC(>2XDIX
2]
zﬁ[tawx]f

=rtanz

SINEY s

4, Volume =J.27Z'g2d)< =7rr[\/217+1jdx
[ 2] X

2 1
eRx+1
=z[iln(2x+1)]

dx

=7
2
4]
=fzx(lns —-ln1)

=Izlns

5 y=ln(1+x%) el =1+x* D xP=e/-1

nz

_ 2
Volume = ) TX olg

= 7Z'J.:WQ(€5 —1)0[3
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6. ='|.57z 2
v=| 7y dx
=7zj.acoszx0(x
2]
=7rF§(1+cos:2x)0{x
2]

mlx+isinz2x]:

7(£+%stnz—0)

72_2

Il
EN (TR V1 TS O]

. \/:J.:ﬁg2 dx

0 1
:7z'|. S ox
o x* 41

= r[arctan x|,

T
:7[)(—
2

2

Vs
= =4.93 (3s.f)

g, v:rﬂﬁ olg

N ryie

[Lw Yty +1)}
=7Z'(LVL(3+\/B)—LV\,1)
=571 (3s.f.)

9. x=¢t3,y=¢t*
When gy =4, =2 (t must be positive as x s positive in the first quadrant)

- d
volume = ’ 2/(2—‘7011_‘
t=0 0{1',’

2
:zj £° x 2t dt
[}
2
=7TJ- 27 ot
(o}

=[],

=047
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10, Whew the curve meets the x-axis, y=o0 = Ji—-t=0 =t=1
whew x=1, ¢ =1=t=0

_ ad _
/(Ze:ztj_/(:_:ze 2t
dt
t=0 5 ox
voluvae =I Y —dt
t=1 0“'

=z j (1 — ) x —2¢ ¢

= —QEJD(i —t)e *de
Using tntegration by parts:

Au
Let u=1—-t=>—=-1
dx
d—v=c’2*:>)/= e

LO (1 —¢8)e =t = [(1 —t)x—Leg ]i — J._il —1x—1e ¢
=[-xa-0e* ] [ e de
= [—%(1 —t)e 41 ]i
=(-2+3)-(0+%e7)
=—%-%¢"

Volume = —27m(—1—1¢7)

-2
=LI7m(1+e7)
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