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

1. 

f	( x )	=	2  3	−	5  2 + ax + a

 Given that (x	+	2)	is	a	factor	of	f	( x ),	find	the	value	of	the	constant	a.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 1 is 3 marks)
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	 SoPe	$	level	students	were	given	the	following	Tuestion.

	 Solve,	for	±90�	�	 	�	90�,	the	eTuation

cos	 2	sin

	 7he	attePSts	of	two	of	the	students	are	shown	Eelow.

Student	 Student	

cos	 2	sin cos	 2	sin
2

=	63.4�

cos2 4	sin2

1	±	sin2 4sin2

	 (a)	 ,dentif\	an	error	Pade	E\	student	

	 Student	 gives	 =	±26.6�	as	one	of	the	answers	to	cos	 2	sin

	 (E)	 (i)	 ([Slain	wh\	this	answer	is	incorrect.

	 	 (ii)	([Slain	how	this	incorrect	answer	arose.
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f	(   )	=	2  	−	5  2

	+	2)	is	a	factor	of	f	(   ),	find	the	value	of	the	constant	

3
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2.	 SoPe	$	level	students	were	given	the	following	Tuestion.

	 Solve,	for	±90�	�	 	�	90�,	the	eTuation

cos	 2	sin

	 7he	attePSts	of	two	of	the	students	are	shown	Eelow.

Student	A Student	B

cos	 2	sin cos	 2	sin
tan 2

=	63.4�

cos2 4	sin2

1	±	sin2 4sin2

2 1
sin

5
θ =

1
sin

5
θ = ±

26.6θ °= ±

	 (a)	 ,dentif\	an	error	Pade	E\	student	A.

(1)

	 Student	 gives	 =	±26.6�	as	one	of	the	answers	to	cos	 2	sin .

	 (E)	 (i)	 ([Slain	wh\	this	answer	is	incorrect.

	 	 (ii)	([Slain	how	this	incorrect	answer	arose.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 2 is 3 marks)
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3. Given y	=	x(2x	+	1)4,	show	that

 
d
d
y

x
x Ax B

n( ) ( )2 1

	 where	n,	A	and	B	are	constants	to	Ee	found.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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(Total for Question 3 is 4 marks)
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)	=	e ,	 	 	

													 	g	( )	=	3ln ,	 	 	 0, 	

	 (a)	 find	an	e[Sression	for	gf( ),	siPSlif\ing	\our	answer.

	 (E)	Show	that	there	is	onl\	one	real	value	of	 	for	which	gf( )	=	fg( )
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	=	 (2 	+	1)4,	show	that

d
d

( ) ( )2 1

	 where	 ,	 	and	 	are	constants	to	Ee	found.
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4. Given 

f (x)	=	ex,	 	 	

													 	g	(x)	=	3lnx,	 	 	 0, 	

	 (a)	 find	an	e[Sression	for	gf(x),	siPSlif\ing	\our	answer.
(2)

	 (E)	Show	that	there	is	onl\	one	real	value	of	x	for	which	gf(x)	=	fg(x)
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 5 marks)
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5.	 7he	Pass,	m	graPs,	of	a	radioactive	suEstance,	t	\ears	after	first	Eeing	oEserved,	is	
Podelled	E\	the	eTuation

m =	25e±0.05t

	 $ccording	to	the	Podel,

	 (a)	 find	the	Pass	of	the	radioactive	suEstance	si[	Ponths	after	it	was	first	oEserved,
(2)

	 (E)	 show	that	 d
d
m

t
	=	km,	where	k	is	a	constant	to	Ee	found.

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 4 marks)
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	 &oPSlete	the	taEle	Eelow.		7he	first	one	has	Eeen	done	for	\ou.

	 )or	each	statePent	\ou	Pust	state	if	it	is	alwa\s	true,	soPetiPes	true	or	never	true,	
giving	a	reason	in	each	case.

$lwa\s	
7rue

SoPetiPes		
7rue

1ever	
7rue 5eason

7he	Tuadratic	eTuation
2 	=	0,	 	 ( v	0)

has	2	real	roots.

,t	onl\	has	2	real	roots	when
2	±	4 >	0.

2	±	4 �	0	it	has	1	real	
root	and	when	 2	±	4 �	0	it	has	
0	real	roots.

(i)

:hen	a	real	value	of	 	is	
suEstituted	into
2	±	6 	+	10	the	result	is	
Sositive.

(ii)

,f	 >

(iii)

7he	difference	Eetween	
consecutive	sTuare	
nuPEers	is	odd.
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	 7he	Pass,	 	graPs,	of	a	radioactive	suEstance,	 	\ears	after	first	Eeing	oEserved,	is	
Podelled	E\	the	eTuation

=	25e±0.05

	 $ccording	to	the	Podel,

	 (a)	 find	the	Pass	of	the	radioactive	suEstance	si[	Ponths	after	it	was	first	oEserved,

	 (E)	 show	that	 d
d

	=	 ,	where	 	is	a	constant	to	Ee	found.

7
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6.	 &oPSlete	the	taEle	Eelow.		7he	first	one	has	Eeen	done	for	\ou.

	 )or	each	statePent	\ou	Pust	state	if	it	is	alwa\s	true,	soPetiPes	true	or	never	true,	
giving	a	reason	in	each	case.

Statement
$lwa\s	
7rue

SoPetiPes		
7rue

1ever	
7rue 5eason

7he	Tuadratic	eTuation
ax2 + bx + c	=	0,	 	 (a v	0)
has	2	real	roots.

,t	onl\	has	2	real	roots	when 

b2	±	4ac >	0.
When b2	±	4ac �	0	it	has	1	real	
root	and	when	b2	±	4ac �	0	it	has	
0	real	roots.

(i)

:hen	a	real	value	of	x	is	
suEstituted	into
x2	±	6x	+	10	the	result	is	
Sositive.

(2)

(ii)

,f	ax > b then x
b

a
>

(2)

(iii)

7he	difference	Eetween	
consecutive	sTuare	
nuPEers	is	odd.

(2)

(Total for Question 6 is 6 marks)
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7.	 (a)	 8se	the	EinoPial	e[Sansion,	in	ascending	Sowers	of	x,	to	show	that

( ) ...4 2 1

4
2

x x kx

	 	 where	k	is	a	rational	constant	to	Ee	found.
 (4)

	 $	student	attePSts	to	suEstitute	 1	into	Eoth	sides	of	this	eTuation	to	find	an
	 aSSro[iPate	value	for	 3 .

	 (E)	State,	giving	a	reason,	if	the	e[Sansion	is	valid	for	this	value	of	x.
 (1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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	 (a)	 8se	the	EinoPial	e[Sansion,	in	ascending	Sowers	of	 ,	to	show	that

( )4 2
4

2

	 	 where	 	is	a	rational	constant	to	Ee	found.

	 $	student	attePSts	to	suEstitute	 1	into	Eoth	sides	of	this	eTuation	to	find	an
	 aSSro[iPate	value	for	

	 (E)	State,	giving	a	reason,	if	the	e[Sansion	is	valid	for	this	value	of	

9
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 7 is 5 marks)
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8.

y

A

D
B

C

O
x

Figure 1

	 )igure	1	shows	a	rectangle	ABCD.

	 7he	Soint	A	lies	on	the	y�a[is	and	the	Soints	B	and	D	lie	on	the	x�a[is	as	shown	in	)igure	1.

	 Given	that	the	straight	line	through	the	Soints	A	and	B	has	eTuation	5y	+	2x	=	10

	 (a)	 show	that	the	straight	line	through	the	Soints	A	and	D	has	eTuation	2y	−	5x	=	4
(4)

	 (E)	 find	the	area	of	the	rectangle	ABCD.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________
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	 )igure	1	shows	a	rectangle	

	 7he	Soint	 	lies	on	the	 �a[is	and	the	Soints	 	and	 	lie	on	the	 �a[is	as	shown	in	)igure	1.

	 Given	that	the	straight	line	through	the	Soints	 	and	 	has	eTuation	5 	+	2 	=	10

	 (a)	 show	that	the	straight	line	through	the	Soints	 	and	 	has	eTuation	2 	−	5 	=	4

	 (E)	 find	the	area	of	the	rectangle	
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 8 is 7 marks)
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9. Given that A	is	constant	and

 3 2
1

4 2
x A x A+( ) =∫ d

	 show	that	there	are	e[actl\	two	SossiEle	values	for	A.

(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

 (Total for Question 9 is 5 marks)

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

	,n	a	geoPetric	series	the	coPPon	ratio	is	 	and	suP	to	 	terPs	is	

	 show	that	 ,	where	 	is	an	integer	to	Ee	found.
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	is	constant	and

3 2
4 2d

	 show	that	there	are	e[actl\	two	SossiEle	values	for	
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10.	,n	a	geoPetric	series	the	coPPon	ratio	is	r	and	suP	to	n	terPs	is	S
n

 Given

6

8

7
S S
∞

= ×

	 show	that	 r
k

1 ,	where	k	is	an	integer	to	Ee	found.
(4)
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(Total for Question 10 is 4 marks)
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11. y

xO

= f ( )

Figure 2

	 )igure	2	shows	a	sNetch	of	Sart	of	the	graSh	y	=	f	( x ),	where

f	( x )	=	2_3	−	x_	+	5,	 x 	0

	 (a)	 State	the	range	of	f
(1)

	 (E)	Solve	the	eTuation	

f	( x )	=	
1

2
x	+	30

(3)

	 Given	that	the	eTuation	f	( x )	=	k,	where	k	is	a	constant,	has	two	distinct	roots,

	 (c)	 state	the	set	of	SossiEle	values	for	k.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

68 Pearson Edexcel Level 3 Advanced GCE in Mathematics – Sample Assessment Materials –  
Issue 1 – April 2017 © Pearson Education Limited 2017



 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A
 

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A

= )

	 )igure	2	shows	a	sNetch	of	Sart	of	the	graSh	 	=	f	(   ),	where

f	(   )	=	2_3	−	 _	+	5,	 	0

	 (a)	 State	the	range	of	f

	 (E)	Solve	the	eTuation	

f	(   )	=	
2

	+	30

	 Given	that	the	eTuation	f	(   )	=	 ,	where	 	is	a	constant,	has	two	distinct	roots,

	 (c)	 state	the	set	of	SossiEle	values	for	
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Turn over     

Question 11 continued

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 11 is 6 marks)
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12. (a)	 Solve,	for	±1�0�  x	�	1�0�,	the	eTuation

3	sin2 x	+	sin	x	+	�	=	9	cos2 x

	 	 giving	\our	answers	to	2	deciPal	Slaces.
(6)

	 (E) +ence	find	the	sPallest	Sositive	solution	of	the	eTuation

3sin2(2 ± 30�)	+	sin(2 ±	30�)	+	�	=	9	cos2(2 	±	30�)

	 	 giving	\our	answer	to	2	deciPal	Slaces.
(2)
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(a)	 Solve,	for	±1�0� 	�	1�0�,	the	eTuation

3	sin2 	+	sin	 	+	�	=	9	cos2

	 	 giving	\our	answers	to	2	deciPal	Slaces.

	 (E) +ence	find	the	sPallest	Sositive	solution	of	the	eTuation

3sin2(2 ± 30�)	+	sin(2 ±	30�)	+	�	=	9	cos2(2 	±	30�)

	 	 giving	\our	answer	to	2	deciPal	Slaces.

17

*S54260A01726*

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A
 

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A

Turn over    

Question 12 continued

_____________________________________________________________________________________
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(Total for Question 12 is 8 marks)
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13.	(a)	 ([Sress	10	cos	 	−	3	sin	 	in	the	forP	R	cos	(  + ),	where	R >	0	and	0	�  �	90�	 
Give	the	e[act	value	of	R	and	give	the	value	of	 ,	in	degrees,	to	2	deciPal	Slaces.

(3)

Figure 3

tO

H

	 7he	height	aEove	the	ground,	H	Petres,	of	a	Sassenger	on	a	)erris	wheel	t	Pinutes	after	
the	wheel	starts	turning,	is	Podelled	E\	the	eTuation

H	=	a	−	10	cos	(�0 t)�	+	3	sin	(�0 t)�

	 where	a	is	a	constant.	

	 )igure	3	shows	the	graSh	of	H	against	t	for	two	coPSlete	c\cles	of	the	wheel.	

	 Given	that	the	initial	height	of	the	Sassenger	aEove	the	ground	is	1	Petre,	

	 (E)	 (i)	 find	a	coPSlete	eTuation	for	the	Podel,

	 	 (ii)	hence	find	the	Pa[iPuP	height	of	the	Sassenger	aEove	the	ground.	
(2)

	 (c)	 )ind	the	tiPe	taNen,	to	the	nearest	second,	for	the	Sassenger	to	reach	the	Pa[iPuP	
height	on	the	second	c\cle.

  ( .)
(3)

	 ,t	is	decided	that,	to	increase	Srofits,	the	sSeed	of	the	wheel	is	to	Ee	increased.	

	 (d)	+ow	would	\ou	adaSt	the	eTuation	of	the	Podel	to	reflect	this	increase	in	sSeed"
(1)
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	(a)	 ([Sress	10	cos	 	−	3	sin	 	in	the	forP	 	cos	( ),	where	 >	0	and	0	� �	90�	
Give	the	e[act	value	of	 	and	give	the	value	of	 ,	in	degrees,	to	2	deciPal	Slaces.

	 7he	height	aEove	the	ground,	 	Petres,	of	a	Sassenger	on	a	)erris	wheel	 	Pinutes	after	
the	wheel	starts	turning,	is	Podelled	E\	the	eTuation

	=	 	−	10	cos	(�0  )�	+	3	sin	(�0  )�

	 where	 	is	a	constant.	

	 )igure	3	shows	the	graSh	of	 	against	 	for	two	coPSlete	c\cles	of	the	wheel.	

	 Given	that	the	initial	height	of	the	Sassenger	aEove	the	ground	is	1	Petre,	

	 (E)	 (i)	 find	a	coPSlete	eTuation	for	the	Podel,

	 	 (ii)	hence	find	the	Pa[iPuP	height	of	the	Sassenger	aEove	the	ground.	

	 (c)	 )ind	the	tiPe	taNen,	to	the	nearest	second,	for	the	Sassenger	to	reach	the	Pa[iPuP	
height	on	the	second	c\cle.

.)

	 ,t	is	decided	that,	to	increase	Srofits,	the	sSeed	of	the	wheel	is	to	Ee	increased.	

	 (d)	+ow	would	\ou	adaSt	the	eTuation	of	the	Podel	to	reflect	this	increase	in	sSeed"
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Turn over     

Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 13 is 9 marks)
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14.	$	coPSan\	decides	to	Panufacture	a	soft	drinNs	can	with	a	caSacit\	of	500	Pl.	

	 7he	coPSan\	Podels	the	can	in	the	shaSe	of	a	right	circular	c\linder	with	radius	r	cP	
and	height	 	cP.	

	 ,n	the	Podel	the\	assuPe	that	the	can	is	Pade	froP	a	Petal	of	negligiEle	thicNness.

	 (a)	 3rove	that	the	total	surface	area,	S	cP2,	of	the	can	is	given	E\

S	=	2ʌr 2 +
1000
r

(3)

 Given that r	can	var\,

	 (E)	 find	the	diPensions	of	a	can	that	has	PiniPuP	surface	area.
(5)

	 (c)	:ith	reference	to	the	shaSe	of	the	can,	suggest	a	reason	wh\	the	coPSan\	Pa\	
choose	not	to	Panufacture	a	can	with	PiniPuP	surface	area.

(1)
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	$	coPSan\	decides	to	Panufacture	a	soft	drinNs	can	with	a	caSacit\	of	500	Pl.	

	 7he	coPSan\	Podels	the	can	in	the	shaSe	of	a	right	circular	c\linder	with	radius	 	cP	
and	height	 	cP.	

	 ,n	the	Podel	the\	assuPe	that	the	can	is	Pade	froP	a	Petal	of	negligiEle	thicNness.

	 (a)	 3rove	that	the	total	surface	area,	 	cP2,	of	the	can	is	given	E\

	=	2ʌ 2 1000

	can	var\,

	 (E)	 find	the	diPensions	of	a	can	that	has	PiniPuP	surface	area.

	 (c)	:ith	reference	to	the	shaSe	of	the	can,	suggest	a	reason	wh\	the	coPSan\	Pa\	
choose	not	to	Panufacture	a	can	with	PiniPuP	surface	area.
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Turn over    

Question 14 continued

_____________________________________________________________________________________
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(Total for Question 14 is 9 marks)
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15.
y

C
l

P

xO

R

Figure 4

	 )igure	4	shows	a	sNetch	of	the	curve	C	with	eTuation

y	=	 5
3

2x ±	9x	+	11,	x  0

	 7he	Soint	P	with	coordinates	(4,	15)	lies	on	C.

	 7he	line	l	is	the	tangent	to	C	at	the	Soint	P.

	 7he	region	R,	shown	shaded	in	)igure	4,	is	Eounded	E\	the	curve	C,	the	line 	and	the	
y�a[is.

	 Show	that	the	area	of	R	is	24,	PaNing	\our	Pethod	clear.

 ( )
(10)
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	 )igure	4	shows	a	sNetch	of	the	curve	 	with	eTuation

	=	 5 2 ±	9 	+	11,	 0

	 7he	Soint	 	with	coordinates	(4,	15)	lies	on	

	 7he	line	 	is	the	tangent	to	 	at	the	Soint	

	 7he	region	 ,	shown	shaded	in	)igure	4,	is	Eounded	E\	the	curve	 ,	the	line 	and	the	
�a[is.

	 Show	that	the	area	of	 	is	24,	PaNing	\our	Pethod	clear.
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Turn over    

Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 15 is 10 marks)
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16. 	(a)	 ([Sress	 1

11 2P P( )−

	in	Sartial	fractions.
(3)

	 $	SoSulation	of	PeerNats	is	Eeing	studied.

	 7he	SoSulation	is	Podelled	E\	the	differential	eTuation

d
d
P

t
	=	

1

22
P (11	−	2  ),	 t 	0,	 	 0	�	P	�	5.5

	 where	P,	in	thousands,	is	the	SoSulation	of	PeerNats	and	t	is	the	tiPe	Peasured	in	\ears	
since	the	stud\	Eegan.

	 Given	that	there	were	1000	PeerNats	in	the	SoSulation	when	the	stud\	Eegan,

	 (E)	deterPine	the	tiPe	taNen,	in	\ears,	for	this	SoSulation	of	PeerNats	to	douEle,
(6)

	 (c)	 show	that
P

A

B C
t

=

+

−

e

1

2

	 	 where	A,	B	and	C	are	integers	to	Ee	found.
(3)
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	(a)	 ([Sress	
2( )

	in	Sartial	fractions.

	 $	SoSulation	of	PeerNats	is	Eeing	studied.

	 7he	SoSulation	is	Podelled	E\	the	differential	eTuation

d
d

	=	
22

 (11	−	2  ),	 	0,	 	 0	�	 	�	5.5

	 where	 ,	in	thousands,	is	the	SoSulation	of	PeerNats	and	 	is	the	tiPe	Peasured	in	\ears	
since	the	stud\	Eegan.

	 Given	that	there	were	1000	PeerNats	in	the	SoSulation	when	the	stud\	Eegan,

	 (E)	deterPine	the	tiPe	taNen,	in	\ears,	for	this	SoSulation	of	PeerNats	to	douEle,

	 (c)	 show	that

2

	 	 where	 ,	 	and	 	are	integers	to	Ee	found.
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Turn over     

Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 16 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS

f(−2) = 0
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