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Answer ALL questions. Write your answers in the spaces provided.

1.	 	 f	( z )	=	z 3 + p z 2 + q z – 15

 where p and q are real constants.

	 Given	that	the	equation	f	( z )	=	0	has	roots

5 5,   and 1α α
α α

⎛ ⎞+ −⎜ ⎟⎝ ⎠

	 (a)	 solve	completely	the	equation	 f	( z )	=	0
(5)

	 (b)	Hence	find	the	value	of	 p.
(2)
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Question 1 continued
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(Total for Question 1 is 7 marks)
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2.	 7he	plane	Π	passes	throuJh	the	point	A	and	is	perpendicular	to	the	vector	n

 Given that

OAl	=	
5
3
4

−
−

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

 and n	=	
3
1
2

−
⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

 where O	is	the	oriJin�

	 (a)	 find	a	&artesian	equation	of	Π .
(2)

	 :ith	respect	to	the	fi[ed	oriJin	O�	the	line	l	is	Jiven	by	the	equation

r	=	
7
3
2−

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

 + λ 
−
−

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

1
5
3

 The line l	intersects	the	plane	Π	at	the	point	X.

	 (b)	6hoZ	that	the	acute	anJle	betZeen	the	plane	Π and the line l is 21.2° correct to 
one	decimal	place�

(4)

	 (c)	 )ind	the	coordinates	of	the	point	X.
(4)
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Question 2 continued
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(Total for Question 2 is 10 marks)
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2.	 7he	plane	Π	passes	throuJh	the	point	A	and	is	perpendicular	to	the	vector	n

 Given that

OAl	=	
5
3
4

−
−

⎛

⎝
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 and n	=	
3
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⎜
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⎠

⎟
⎟

 where O	is	the	oriJin�

	 (a)	 find	a	&artesian	equation	of	Π .
(2)

	 :ith	respect	to	the	fi[ed	oriJin	O�	the	line	l	is	Jiven	by	the	equation

r	=	
7
3
2−
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 + λ 
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 The line l	intersects	the	plane	Π	at	the	point	X.

	 (b)	6hoZ	that	the	acute	anJle	betZeen	the	plane	Π and the line l is 21.2° correct to 
one	decimal	place�

(4)

	 (c)	 )ind	the	coordinates	of	the	point	X.
(4)
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Question 2 continued
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3.	 7yler	invested	a	total	of	��000	across	three	different	accounts�	a	savinJs	account� 
a	property	bond	account	and	a	share	dealinJ	account�

	 7yler	invested	��00	more	in	the	property	bond	account	than	in	the	savinJs	account�

	 $fter	one	year

  •	 the	savinJs	account	had	increased	in	value	by	����
  •	 the	property	bond	account	had	increased	in	value	by	����
  •	 the	share	dealinJ	account	had	decreased	in	value	by	����

  •	 the	total	value	across	7yler¶s	three	accounts	had	increased	by	���

	 )orm	and	solve	a	matri[	equation	to	find	out	hoZ	much	money	Zas	invested	by	7yler	in	
each account.

(7)
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Question 3 continued
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(Total for Question 3 is 7 marks)

10 Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics – Sample Assessment Materials – 
Issue 1 – August 2017 © Pearson Education Limited 2017

Savings property shares
X y Z

X t g t Z 5000

k t y 400

10152L 1 1.035g 0.9752 5079

Let a
o

boars

mp.it L

E ti it
Savings 1800 Property 12200 Shares 1000



8

*S54456A0819*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

4. The cubic equation

x 3	�	� x 2	í	� x	�	�	=	0

 has roots Į�	ȕ and Ȗ.

	 :ithout	solvinJ	the	equation�	find	the	cubic	equation	Zhose	roots	are	(Į	í	�)�	(ȕ	í	�) 
and (Ȗ	í	�)�	 JivinJ	your	ansZer	in	the	form	 w 3 + p w 2 + q w + r	=	0�	Zhere	p�	q and r are 
inteJers	to	be	found�

(5)
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Question 4 continued
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(Total for Question 4 is 5 marks)
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5.  M	=	
1 3

3 1

−⎛

⎝
⎜

⎞

⎠
⎟

	 (a)	 6hoZ	that	M	is	non�sinJular�
(2)

	 7he	he[aJon	R	is	transformed	to	the	he[aJon	S	by	the	transformation	represented	by	the	
matri[	M.

	 Given	that	the	area	of	he[aJon	R	is	�	square	units�	

	 (b)	 find	the	area	of	he[aJon	S.
(1)

	 7he	matri[	M	represents	an	enlarJement�	Zith	centre	(0�	0)	and	scale	factor	k� 
where k >	0�	folloZed	by	a	rotation	anti�clocNZise	throuJh	an	anJle	ș	about	(0�	0)�

	 (c)	 )ind	the	value	of	k.
(2)

	 (d)	)ind	the	value	of	ș.
(2)
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Question 5 continued
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(Total for Question 5 is 7 marks)
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5.  M	=	
1 3

3 1
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⎠
⎟

	 (a)	 6hoZ	that	M	is	non�sinJular�
(2)

	 7he	he[aJon	R	is	transformed	to	the	he[aJon	S	by	the	transformation	represented	by	the	
matri[	M.

	 Given	that	the	area	of	he[aJon	R	is	�	square	units�	

	 (b)	 find	the	area	of	he[aJon	S.
(1)

	 7he	matri[	M	represents	an	enlarJement�	Zith	centre	(0�	0)	and	scale	factor	k� 
where k >	0�	folloZed	by	a	rotation	anti�clocNZise	throuJh	an	anJle	ș	about	(0�	0)�

	 (c)	 )ind	the	value	of	k.
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	 (d)	)ind	the	value	of	ș.
(2)
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Question 5 continued
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15Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics – Sample Assessment Materials – 
Issue 1 – August 2017 © Pearson Education Limited 2017

Ksince B
K cosQ I

k's in'll K'cos'd a 3 t l

k 4

IT 2

d K since 53
2 said JJ

Sind JJ
Z

G GO or IT
3



12

*S54456A01219*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

6.	 (a)	 3rove	by	induction	that	for	all	positive	inteJers	n�

r n n n
r

n

=
∑ = + +
1

2 1
6

1 2 1( )( )

(6)

	 (b)	8se	the	standard	results	for	 r
r

n
3

1=
∑  and r

r

n

=
∑

1

	 to	shoZ	that	for	all	positive	inteJers	n�

r r r n n n n
r

n

=
∑ + − = + − +
1

6 6 1
4

1 8 9( )( ) ( )( )( )

(4)

	 (c)	 Hence	find	the	value	of	n that satisfies

r r r r
r

n

r

n

= =
∑ ∑+ − =
1

2

1

6 6 17( )( )

(5)
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Question 6 continued
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6.	 (a)	 3rove	by	induction	that	for	all	positive	inteJers	n�

r n n n
r

n

=
∑ = + +
1

2 1
6

1 2 1( )( )

(6)

	 (b)	8se	the	standard	results	for	 r
r

n
3

1=
∑  and r

r

n

=
∑

1

	 to	shoZ	that	for	all	positive	inteJers	n�
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=
∑ + − = + − +
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	 (c)	 Hence	find	the	value	of	n that satisfies

r r r r
r

n

r

n

= =
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6 6 17( )( )
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Question 6 continued
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(Total for Question 6 is 15 marks)
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7. 'iaJrams	not	draZn	to	scale

D C

A BO

����	m ����	m

0��	m

Figure 1 Figure 2

D C

−0�� 0��O

y

x

	 )iJure	�	shoZs	the	central	cross�section	AOBCD	of	a	circular	bird	bath�	Zhich	is	made	
of	concrete�		0easurements	of	the	heiJht	and	diameter	of	the	bird	bath�	and	the	depth	of	
the	boZl	of	the	bird	bath	have	been	taNen	in	order	to	estimate	the	amount	of	concrete	that	
Zas	required	to	maNe	this	bird	bath�

	 8sinJ	these	measurements�	the	cross�sectional	curve	CD�	shoZn	in	)iJure	��	is	modelled	
as a curve with equation 

y	=	�	�	k x 2	 	 í0��	- x -	0��

 where k is a constant and where O	is	the	fi[ed	oriJin�

	 7he	heiJht	of	the	bird	bath	measured	����	m	and	the	diameter�	AB�	of	the	base	of	the	bird	
bath	measured	0��0	m�	as	shoZn	in	)iJure	��

	 (a)	 6uJJest	the	ma[imum	depth	of	the	bird	bath�
(1)

	 (b)	)ind	the	value	of	k.
(2)

	 (c)	 Hence	find	the	volume	of	concrete	that	Zas	required	to	maNe	the	bird	bath	accordinJ						
to	this	model�		Give	your	ansZer�	in	m3�	correct	to	�	siJnificant	fiJures�

(7)

	 (d)	6tate	a	limitation	of	the	model�
(1)

	 ,t	Zas	later	discovered	that	the	volume	of	concrete	used	to	maNe	the	bird	bath	Zas	
0����	m3	correct	to	�	siJnificant	fiJures�

	 (e)	 8sinJ	this	information	and	the	ansZer	to	part	(c)�	evaluate	the	model�	e[plaininJ	your	
reasoninJ�

(1)
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Question 7 continued
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(Total for Question 7 is 12 marks)
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	 8sinJ	these	measurements�	the	cross�sectional	curve	CD�	shoZn	in	)iJure	��	is	modelled	
as a curve with equation 
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 where k is a constant and where O	is	the	fi[ed	oriJin�

	 7he	heiJht	of	the	bird	bath	measured	����	m	and	the	diameter�	AB�	of	the	base	of	the	bird	
bath	measured	0��0	m�	as	shoZn	in	)iJure	��

	 (a)	 6uJJest	the	ma[imum	depth	of	the	bird	bath�
(1)

	 (b)	)ind	the	value	of	k.
(2)

	 (c)	 Hence	find	the	volume	of	concrete	that	Zas	required	to	maNe	the	bird	bath	accordinJ						
to	this	model�		Give	your	ansZer�	in	m3�	correct	to	�	siJnificant	fiJures�

(7)

	 (d)	6tate	a	limitation	of	the	model�
(1)

	 ,t	Zas	later	discovered	that	the	volume	of	concrete	used	to	maNe	the	bird	bath	Zas	
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Question 7 continued
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8.	 (a)	 6hade	on	an	$rJand	diaJram	the	set	of	points

: 4i 3 : arg( 3 4i)
2 4
π πz z z z⎧ ⎫ ⎧ ⎫− ∩ − < + −⎨ ⎬ ⎨ ⎬

⎩ ⎭ ⎩ ⎭
!∈ C " ∈ "

(6)

	 7he	comple[	number	w satisfies

_ w	í	�i _	=	�

	 (b)	)ind	the	ma[imum	value	of		arJ w		in	the	interval	 (í ʌ�	ʌ].
	 	 Give	your	ansZer	in	radians	correct	to	�	decimal	places�

(2)
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Question 8 continued
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(Total for Question 8 is 8 marks)
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9.	 $n	octopus	is	able	to	catch	any	fish	that	sZim	Zithin	a	distance	of	�	m	from	the	octopus¶s	
position�

 A fish F	sZims	from	a	point	A	to	a	point	B.

	 7he	octopus	is	modelled	as	a	fi[ed	particle	at	the	oriJin	O.

 Fish F	is	modelled	as	a	particle	movinJ	in	a	straiJht	line	from	A to B.

 Relative to O�	the	coordinates	of	A	are	(±��	��	±�)	and	the	coordinates	of	B	are	(��	��	��)�	
Zhere	the	unit	of	distance	is	metres�

	 (a)	 8se	the	model	to	determine	Zhether	or	not	the	octopus	is	able	to	catch	fish	F.
(7)

	 (b)	&riticise	the	model	in	relation	to	fish	F.
(1)

	 (c)	 &riticise	the	model	in	relation	to	the	octopus�
(1)
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Question 9 continued
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(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 80 MARKS
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9.	 $n	octopus	is	able	to	catch	any	fish	that	sZim	Zithin	a	distance	of	�	m	from	the	octopus¶s	
position�

 A fish F	sZims	from	a	point	A	to	a	point	B.

	 7he	octopus	is	modelled	as	a	fi[ed	particle	at	the	oriJin	O.

 Fish F	is	modelled	as	a	particle	movinJ	in	a	straiJht	line	from	A to B.

 Relative to O�	the	coordinates	of	A	are	(±��	��	±�)	and	the	coordinates	of	B	are	(��	��	��)�	
Zhere	the	unit	of	distance	is	metres�

	 (a)	 8se	the	model	to	determine	Zhether	or	not	the	octopus	is	able	to	catch	fish	F.
(7)

	 (b)	&riticise	the	model	in	relation	to	fish	F.
(1)

	 (c)	 &riticise	the	model	in	relation	to	the	octopus�
(1)
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 80 MARKS
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I Octopus cannot reach fish


