Year FM
Further Pure Mathematics Examination Revision
Health Check N° 8

Answer 1

y4
LHS = =~
7

= a+ b X a + bi < Key step must be seen
~ a-hi a + bi y step

a® + abi + abi +(kj)2

a2 + abi — abi — (4 )

a2 + b2(— 1) + 2abi I2
a2 — b?(- 1)

a® — b? + 2abi
a2 + b?

a2—b2)+( 2ab %
a2 + b? a2 + b?

= RHS O

[ 3marks]
Answer 2

k

(a) (22 -z

(a+b)

2
&+ 2ab + (6)

) =

(2(a+ bl)—(a+b|)*)
(2a+ 2bi — (a ))
)

(2a+2bi —a+hi) =a’+b(-1) + 2ah

(a+3bi) = a® - b’ + 2abi

a— 3bi = a? — b® + 2abi

Thus.a = @ - b? and — 3b = 2ab
a -a="b%and2ab+ 3b = 0
a(a—l)zb2 andb(2a+ 3) =0

Eitbee= 0 or a = —%

If b=0thena(a—-1)=0givinga=0o0ra=1
If a = _3 then b? = (—E)(—i)
2 2 2
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E and sob = +
4



The solution set iz e {O + 0i, 1+ Oi,—% + 215 }

(b) (1) Plotting the solution set on the Argand diagram gives;
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[ 2marks]
(ii)  The area of the quadrilateral shaded is,

A=2x AreaA
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[ 1 mark ]



Answer 3
1 b
T fa f (x) dx
1 J-% Sin X Cos X
B 0 Jo cos2x + 2

(a)  Bydefinition, f(x)

ij-% 2 Sin X Cos X
270 cos2x + 2

Fud
2

sin2x (cos2x + 2)_1 dx

JU
2
2
= — X
JT
1
JT

1 % . 1
o Io( 28n2x)(cos2x + 2) ~ dx

S

2

1
—— 2 2
2ﬂ[n|cosx+ |]0

= —%[In|005n+ 2| — In|cos0 + 2| ]
-1 [IN1+2)-1In(1+2)]
27
1
= -5 [In1 - In3]
_In3
T o

(About 0.175which is the gold line on the graph)

[ 4 marks]

The areas shaded green and blue below the horizontal line must be equal to the
shaded purple above the horizontal line.
The rectangle shaded green, pink and blue has the same area as the area betwe
curve and the-axis over the given interval.

[ 2marks]



Answer 4
(a) (i) |lz-1+ 2| =3
Ix+yi-1+2|=23

[ (x=1)+(y+2)i] =3

9

which is a circle centr¢ 1, —2) and radius3

(X — 1)+ (y +2)°

[ 2 marks]
(ii) lz+ 1] = |z - 2]
Ix +yi +1] =[x +yi — 2]
Ix + 1 +vyi| =|x-2+yi|
(x+1)2+y2:(x—2)2+y2
X+1=x-2 orx+1=-x+2
(No solutions) 2x =1
1
X = —
2
[ 2marks]

(b) Shown shaded is the region of the Argand diagram for which
|lz-1+2i| <3and|z+ 1| <|z- 2]
[ 2 marks]



Answer 5

. B a . -1 dx _ . _2
(1) X = Smho =a(snhd) ~ = a0 - a (sinhx) “ coshx
_acoshe
sinh2 6
1 sinh @ acosh @
——dx = X (-1)——=—do
'|'xx/x2+a2 Ja\/(sirﬁwx)eraz sinh2 6
:(_1)J- asinh @ cosh 9 y .12 40
a2\/1+sinh26 sinh< 0
sinh?e
:(_1)"- cosh o ‘1 40
\/COShZH sinhé
ay| =55
sinh“ @
1
=—-—1|1d6
|
=—i0+constant
a
1 . a
= ——arsinh (—) + constant
a X
[ 6 marks]

< 3lnlg VG 1} ]
2 X X 1
=—%[In{l+\/7}—|n{2+\/§}]
_ 1y, M)
-2 2++\5
= iIn M) or equivalent

2 1++vV2

[ 4 marks]



Answers6

If X = rcos® andy = rsné thenr? = x2+y2

(x2+y2— 2x)2 4(x2+y2)

(r2— 2rcos€) 4r?

2

r* — 4r3cos0 + 4rcof 9 = 4r?
Asr # 0, divide through by2
2 — 4rcosf + 4cof0 — 4 = 0

Viewing this as a quadratic im..

4cosf + ,/16c0s20 — 4 x 1 x (4cos?0 — 4)

2x1
4cosf + \/ 16c0s26 — 16c0s20 + 16
B 2
4cosh + V16
B 2
= 2c0s6 + 2

Bothr = 2cos6 + 2 andr = 2cosé — 2 give the same curve.
% WolframAlpha
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[ 5marks]

This document is a part ofathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was voleti€pendent School of the Year 2020”
© 2023 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk



