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Practice exam paper

1 a The directrix lies at x = 6, therefore i£ =6
e
The focus lies at (3, 0), therefore +pe =3
pex P _ 3x6
e
p =18

p= 342 as required

b (0, 3) lies on the ellipse, therefore:

0+%=1:>q=i3
q

2 a 1+2sinh2x=1+2(e _26 j

2x —2x
4

et opele
2

2
=l(e2x re)
2
=cosh 2x as required
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2 b

cosh2x—2sinhx-16=0
1+sinh? x—2sinhx—16=0
sinh” x —2sinhx—15=0
(sinhx—5)(sinhx+3)=0
sinhx=-3 or sinhx=35
When sinh x = -3

[e —-e J:_3
2

e'—e ' =-6
e’ —1=—6¢"
e +6e" —1=0
Lety=c¢"

Y +6y—1=0
(y+3) -10=0
y+3=i\/ﬁ
y=—3i\/w
Since y =¢*

e" =-3+4/10
x=ln(—3+\/m)

When sinhx =35

[e’—e j=5
2

e —e =10

e™ —1=10e"
e” —10e* —1=0
Lety=¢*

y =10y —-1=0
(y—=5)-26=0
y-5=226
y=5£+26
Since y =¢*

e" =5++/26
len(5+\/%)

%{(9—#)%:—2»%(9—%)‘;

© 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

3
X
3 b [ = dx
!\/9—)62
3 n—1
=J- x"ex dr
0 9—X2
n-1 du n-2
Let u=x :>—:(n—1)x
dx
dv X =
Let —= :>v=—(9—x )2
9—x*

{—x"-‘ (9-» );IJ =0

Therefore:

_(non )
(9-x)
3 n-2 n
:(n_l)J-9x —-X dr
0 (9_x2)5
3 xn—Z 3 xn
—9(n-1 ~de—(n-1)[ _dx

=9(n-1)1,,—(n-1)1,
I+(n-1)1,=9(n-1)1I,
nl, =9(n—1)[n_2
I :M[ )

-
n
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_r
2
Hence:
=28,
g8 2
243
=—
16

4 a Let y=arsinh2x

sinh y =2x
coshyd—y =2
dx
dy 2
dx cosh y
B 2
2

N
i(xarsinh2x) = arsinh2xi(x) + xi(arsinh2x)
dx dx dx

2x

V1+4x?

= arsinh2x +
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2 . . 2x -
4 b l‘xarsthxdx={ars1nh2x+\/m}0

- &

5 2x
=_ln(2x+\/4x +1)+ '71+4x2 l
= In(2+2+ 3) } [In(1)+0]
(2\/* ) 2\/_

5 x:cosh26’:>£=23inh20:>£:4sinhﬁcosh9
do da

y=4sinh6?:>d—y=4COSht9
do

0. 2
¢ dx dy
Using S =2n — dé gives:
¢ !,yJ(dej (dej &

1
§ = 2] 4sinh 6,](4sinh O cosh 0)’ + (4cosh )’ de
0

1
—8n j sinh 0\/16sinh? @ cosh? @ +16cosh® @ d@

0

8nj.sinh 6’\/16cosh2 6(sinh> 0-+1)do
0

1
32njsinh 0 cosh O+/sinh? @ +1d0

0
1
327 j sinh @ cosh? 0d@

0
=327 { cosh’ @ }

= %n(cosh3 (1)—1)

u|>—‘
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1 7 4
6 a A|-2|,B 0 |and C| 4
-2 -3 0
AC=0C-04
N (1
=4 |-| -2
0) (-2
3
=6
2
BC=0C-0B
4 (7
=|4|-| 0
0) (-3
-3
= 4
3
i j k
ACxBC=|3 6 2
3 4 3

=i(18-8)-j(9+6)+k(12+18)
=10i—15j+30k

b Area ABC = %|R*x R?|

=l|10i—15j+30k|
2

1 2 2 2
=—,/10 -15 30
2\/ +( ) +

35

2
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10 1 10
6 ¢c r-|-15(=|-21|]-15
30 -2 30
=10+30-60
10
r-|-15({=-20
30
2
r- -3 |=-4
6

ii a 5coshx—4sinhx=5(e —;e“j_é{e —¢ j

5
1
—_—
'(|:\/15+2x—x2
15+ 2x—x* =15-(1-x)" +1
=16—(1-x)’

Therefore:

p 1 1
S - dx

‘({\/15+2x—x2 /16—(1—x)2

Let u=1-x=du=—-dx

Whenx=0,u=1

Whenx =5, u=-4

o

j; U
=— [arcsin (%jll
= [arcsin (%ﬂ%

= arcsin (ij —arcsin (1)

(1 T
=arcsin| — |——
(4J 2

5
.
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7b | L dx = fex dx
5cosh x —4sinh x e +9
ex
_2-'. e +9 dr

Let u=e"=du=¢"dx

X

1

1 u
= 2| —arctan| — | |+c¢
(3 (3D

2-[ e:-|-9

2 e’
= 3 arctan {?j +c
1 0 3 6
8 a M=|{0 -2 1]|and]|1 |isaneigenvector of M
kK 0 1 6
1 0 3)\6 6
0 -2 1 IJ =A|1
kK 0 1){6 6
6+0+18 64
0-2+6 |= [ A
6k+0+6 64
24 64
4 |=| A
6k +6 64
Equating the middle elements gives 1 =4
6
Hence 4 is an eigenvalue corresponding to | 1
6

b Equating the lower elements gives:
6k+6=24=k=3
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1 0 3
8 ¢ M=|0 -2 1
3 0 1

-2 0 3
M-Al=| 0 -2-4 1

30 1-2
det(M—AT)=(1-2)[(-2-1)(1-2)-0]-0[0(1-1)-3]+3[0-3(-2-1)]

——(1=2)(1=A)(2+4)+9(2+ 2)
=(2+4)[-(1-2)(1-2)+9]
= (2+4)|-(1-24+27)+9]
=(2+2)(8+24-127)
=(2+2)(2+2)(4-2)

det(M-AI)=0

(2+4)(2+4)(4-2)=0

A=—"2o0orl=4

Hence M has only two eigenvalues, —2 and 4
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x—2_11_2+1
1 -3 4
Written in vector form this is:
2 1

r=| 0 |+A4] -3

8 d /:

,_
|
=
—_ W
oS N
Il
o N
+ +
o o
| |
—_ W

=)
[a—
|
[a—
(o)}
+
S
|
[u—

0 3\ 1 1+0+12
-2 1||-3|=|0+6+4
30 1)\4 3+0+4

13

=|10

7
-1 13
Lr=|—-1|+4[10
5 7
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