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1b x=iy:%=i
3 d 3
Whenx=4,y=3
Whenx=8,y=6

2
Using S = 2nJ.x 1+[dxj dy gives:
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=607 as required

2 y:x3:>d—y:3x2
dx
d 2
Using S =2=n 1+ dx gives:
g jy (de g
1
S = 2nJ.x3 1+( dx

0

1
2njx 1+9x* dx

0

{ 1+9x }
—><36

=2—7[(1+9)2 —(1+0)2}
=1(10\/ﬁ—1)
27

B\/@M

Note that this can also be solved correctly using S = ZRI y

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Further Pure Maths 3 Solution Bank @ pearson

3

1,
=—Xx
a
1 1 -
y=—x2:>x=i\/§y2:>g=i£y2
2 dy 2
Whenx=0,y=0
Whenx=2,y=2

&

% 2
Using S=2n_[x 1+( ] dy gives:

X4

dy

2 1 Y
S =22y’ 1+(%y2J dy
0

21 1
=2\/§n_|.y2 f1+—dy
_ [ 2y+

i
2 ;\/7
ek
2
f 2y+ldy
0

2

- 32“ [(2y+1)2:|

Zx2

2

23”((4+1) (0+1)3j
:2?“(5\/5—1)

0

Xp 2
Note that this can also be solved correctly using S = ZRI Vol+ (%) dx

X4
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1

1
4 y2:16x:y:ir4x2:>%:i2x 2

dy
Using S =2n 1+ dx gives:
g Iy ( dxj g

21 1 2
S:2n_[4x2 1+[2x2de
5
12 1
=8njx2 14 2
S X
12 1
1 4
=8njx2 idx
3 X
12
:8nJ.x/x+4dx
5

12

=8nx§{(x+4)§l
12” {(12 4) (5+4)§}

LTS

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL

A LEVEL

Further Pure Maths 3 Solution Bank

dy

5 a y=coshx=—=sinhx
dx

Using

Xp dy 2 '
S=2n 1+| =— | dx gives:
Iy (dxj g

1
S= Zn.[coshx,/1+ s1nhx) dx

=2n
=27
=2n
=27
1
=nf
0

=T

=T

cosh xv/1+sinh” x dx
cosh xv/cosh? x dx

cosh? xdx

cosh2x + 1

I
I
|
[

(cosh2x+1)dx

l sinh 2x + x}
2

_8.84 (3s.£)

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Further Pure Maths 3 Solution Bank

5b y=coshx:>d—y:sinhx
dx

. 't dy o
Using S =2xn| x,[1+| = | dx gives:
g j ( dxj g

an xXy/1+ smh x

S

27 1+ s1nh2 dx

27| x cosh xdx

0
1
[
0
1
2nI Jeosh? x dx
X
]
0

Let u=x=du=dx

ﬂ:coshx:>v=sinhx
dx

S= Zn([xsinh x], -

o t—

sinh xdx)

=2n ([xsmhx] —[coshx] )
Zn(smh(l)—cosh(1)+cosh(0))

el—e’! e+e! e’+é’
2n - +

2 2 2
= 27t(—e’1 +l)
= 27{1—1)
e
e—1 .
= 27{—} s required
e
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/1+(%j2 :\/1+(—21—2+%2J

X -0
2x* 18 6

(9 1 81 3 1 1 1 1
———t—t= || ==+ —+—
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2 _1
1+(d_yj =2x3
dx

. 't dy o
Using S =2n| x,[1+| = | dx gives:
g j ( dx) g
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8 a xX+y'=R’
yzsz_xz

dy ? x’
_ R2

—x
1+ dy ,/
—x

Using S = 2n_|.y 1+(d j dx gives:

S = 2nj\/ X 1+

dx

=2anR2—x2 —
“r R —x
R
= 271_[ Rdx
= ZRR[x]fR
=2nR(R-(-R))
= 4nR*
b For the sphere:
b
27tJ.Rdx = 27tR[x]I;
=27R (b — a)

For the cylinder:
The length, L =b—a and the circumference is 2nR

Therefore, the surface area is 27R (b—a)

which is the same as for the sphere between a and b.
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¢ reaeenn(]
.

= [4a’ (t2 +l)

=2a\t* +1

1 2 2
Using S = 27tj y\/(%j +(%J dt gives:

S= 2nf 2atx2a\f +1dt
2
= 8na2jtx/mdz
- 8“‘120{@ +1)§T
8? { +1)3}

8? (5«/5 1) as required
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10 y =tanht = Y _ ech’r = (d_y) =sech*¢
dt dt
2
x=secht = % =—sechttanht = (%j =sech’ztanh®¢
dt dt

2 2
(d_yj + (%] — \Jsech® ¢ +sech® ¢ tanh? ¢
dr dr

= \/sechz t(sech2 ¢+ tanh’ t)

=secht

1 2 2
Using S=2njy\/(%) +(%) dr gives:

In2

S = ZnI tanh #sech ¢ d¢
0

In2
0

= 2n[—secht]

_ 4n %_L
P I+1
2
:_47{2_1)
5 2
2
5
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11a y=2¢ Y6 :(d—yj =36t
dr dr
x=3t2:>E:6t:>(%j =361
ds ds
J(d_y) (8] e

dr dr
= (361 (¢ +1)
=6t +1

. r dy oY, .
Using S =2xn| x,|| = | +| — | dz gives:
e 5=21 J(dr) (dzJ £

2
S = 2nj 312 x 6112 +1dt
0

2
= 361rj £\’ +1dt as required
0
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11b Let u=t2:>d—u=2t
de

%ﬂ(m)i:v:%(m)i

B T2
S36n[_§t2(t2+1)2} -5
Lol 2[1 0, 3T
=36m| | =1 (£ +1) -3 g(z +1)
B L T2 5 5T
=36m 5(2)2(2%1)2—5(0)2(0%1)2 —E[(22+1)2—(02+1)2U
=36 _1(2)2(22+1)3 2z (22+1)§—1
3 15
| [Axs2 |2 53—1D
3

B 3] B 3
=36n §><52 —l 5><52—1D

B 37] 3
=367 i><52 - £x52—£
3 3 15

3

t(t2 +1)5 dt

O ey

3
= 36n 2x57 4 =
3 15

3
:%R(SXSZ +1]

=25—4n(25\/§+1)
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12 y—t—lt N l—tzj(d—y) =1-26"+¢*
3 dr dr

2
x=t2:>£:2t:>(%j = 44
dt dt

2 2
\/[d_y] +(gj =V1-20 +¢* + 47
dt dt
=1+2£2 +¢*
(1+12)2

gn

Using S = an y dt gives:
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2
13 y:asin3t:>%:3asin2tcost:(%) =9a”sin*tcos’ t

2
dx . dx )
x=acos3t:>d—:—3acos2tsmt:> " =94% cos® tsin’ ¢
t t

2 2
\/(d_y) " (%] —J94% sin* r cos? £ +9a? cos* £sin’ ¢

dr dr

= \/9a2 sin’ ¢ cos’ t(sin2 {+cos’ )

=3agsintcost
1y dy 2 dx 2
Using S =2=n — | +| — | drgaives:
s ,[y (dz) (dzj s

S=2n

asin’ tx3asintcostdt

C\\;l'—;lv\ﬁ

2
= 64’ Ism tcostdt
6

=6az1{l sin t}
5 .

SRR

6
6a’x| s(m ( j
= sin’ | — [—sin
5 2

_6a21t 1Y
s (5)
_6a2n
B Ej
93a’n

80
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2
14 yzex:d—y:ex:(d—yJ =e”
dx dx

d 2
Using S =2=n 1+ dx gives:
g Iy ( dx] g

In2

S =2n'[ e*vV1+e ™ dx
0

Let u=¢" = du=¢e"dx
Whenx=0,u=1
Whenx=In2,u=2

2
S=21tjx/l+u2du

1
Let u =sinh@ = du =cosh8do
When u = 1, @ =arsinh(1)

When u =2, @ =arsinh(2)
arsmh
S=2n I \/l+smh @ xcosh6ddéd
arsmh )
arsmh
=2n I \/ cosh? @ xcosh#d@
arsmh l
arsmh(2)
—2n j cosh’>0d@

arsinh(1)

arsinh(2)
h26+1
o j cosh26 + 40
arsinh(l) 2
arsinh(2)

=7 I (cosh 20+1)d6

arsmh
arsinh(2)

—s1nh 20 + 0}

arsinh(1)

n[sinh & cosh 6 + H]arsmhzf))

arsmh
7| sinh @+/1+sinh? @ + «9}

arsinh(1)

n[2 1+2% +arsinh (2) - 1W1+1? —arsinh(l)}
n(arsmh —arsinh (1) + 252 ) as required
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