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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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(Total for Question 1 is 3 marks)
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	 So e	 	level	students	were	given	the	following	 uestion.

	 Solve,	for	 90 	 	 	 	90 ,	the	e uation

cos	 2	sin

	 he	atte ts	of	two	of	the	students	are	shown	 elow.

Student	 Student	

cos	 2	sin cos	 2	sin
2

=	63.4

cos2 4	sin2

1	 	sin2 4sin2

	 (a)	 dentif 	an	error	 ade	 	student	

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

	 ( )	 (i)	 lain	wh 	this	answer	is	incorrect.

	 	 (ii)	 lain	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.	 So e	 	level	students	were	given	the	following	 uestion.

	 Solve,	for	 90 	 	 	 	90 ,	the	e uation

cos	 2	sin

	 he	atte ts	of	two	of	the	students	are	shown	 elow.

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	 ade	 	student	A.

(1)

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

	 ( )	 (i)	 lain	wh 	this	answer	is	incorrect.

	 	 (ii)	 lain	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	 e	found.
(4)
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(Total for Question 3 is 4 marks)
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)	=	e ,	 	 	

													 	g	( )	=	3ln ,	 	 	 0, 	

	 (a)	 find	an	e ression	for	gf( ),	si lif ing	 our	answer.

	 ( )	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	 e	found.
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4. Given 

f (x)	=	ex,	 	 	

													 	g	(x)	=	3lnx,	 	 	 0, 	

	 (a)	 find	an	e ression	for	gf(x),	si lif ing	 our	answer.
(2)

	 ( )	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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(Total for Question 4 is 5 marks)
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5.	 he	 ass,	m	gra s,	of	a	radioactive	su stance,	t	 ears	after	first	 eing	o served,	is	
odelled	 	the	e uation

m =	25e 0.05t

	 ccording	to	the	 odel,

	 (a)	 find	the	 ass	of	the	radioactive	su stance	si 	 onths	after	it	was	first	o served,
(2)

	 ( )	 show	that	 d
d
m

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

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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(Total for Question 5 is 4 marks)
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	 o lete	the	ta le	 elow.		 he	first	one	has	 een	done	for	 ou.

	 or	each	state ent	 ou	 ust	state	if	it	is	alwa s	true,	so eti es	true	or	never	true,	
giving	a	reason	in	each	case.

lwa s	
rue

So eti es		
rue

ever	
rue eason

he	 uadratic	e uation
2 	=	0,	 	 ( 	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	
su stituted	into
2	 	6 	+	10	the	result	is	
ositive.

(ii)

f	 >

(iii)

he	difference	 etween	
consecutive	s uare	
nu ers	is	odd.
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	 he	 ass,	 	gra s,	of	a	radioactive	su stance,	 	 ears	after	first	 eing	o served,	is	
odelled	 	the	e uation

=	25e 0.05

	 ccording	to	the	 odel,

	 (a)	 find	the	 ass	of	the	radioactive	su stance	si 	 onths	after	it	was	first	o served,

	 ( )	 show	that	 d
d

	=	 ,	where	 	is	a	constant	to	 e	found.
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6.	 o lete	the	ta le	 elow.		 he	first	one	has	 een	done	for	 ou.

	 or	each	state ent	 ou	 ust	state	if	it	is	alwa s	true,	so eti es	true	or	never	true,	
giving	a	reason	in	each	case.

Statement
lwa s	
rue

So eti es		
rue

ever	
rue eason

he	 uadratic	e uation
ax2 + bx + c	=	0,	 	 (a 	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	
su stituted	into
x2	 	6x	+	10	the	result	is	
ositive.

(2)

(ii)

f	ax > b then x
b

a
>

(2)

(iii)

he	difference	 etween	
consecutive	s uare	
nu ers	is	odd.

(2)

(Total for Question 6 is 6 marks)
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7.	 (a)	 se	the	 ino ial	e ansion,	in	ascending	 owers	of	x,	to	show	that

( ) ...4 2 1

4
2

x x kx

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

	 	student	atte ts	to	su stitute	 1	into	 oth	sides	of	this	e uation	to	find	an
	 a ro i ate	value	for	 3 .

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

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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	 (a)	 se	the	 ino ial	e ansion,	in	ascending	 owers	of	 ,	to	show	that

( )4 2
4

2

	 	 where	 	is	a	rational	constant	to	 e	found.

	 	student	atte ts	to	su stitute	 1	into	 oth	sides	of	this	e uation	to	find	an
	 a ro i ate	value	for	

	 ( )	State,	giving	a	reason,	if	the	e ansion	is	valid	for	this	value	of	
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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.

	 he	 oint	A	lies	on	the	y a is	and	the	 oints	B	and	D	lie	on	the	x a is	as	shown	in	 igure	1.

	 Given	that	the	straight	line	through	the	 oints	A	and	B	has	e uation	5y	+	2x	=	10

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

	 ( )	 find	the	area	of	the	rectangle	ABCD.
(3)
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	 igure	1	shows	a	rectangle	

	 he	 oint	 	lies	on	the	 a is	and	the	 oints	 	and	 	lie	on	the	 a is	as	shown	in	 igure	1.

	 Given	that	the	straight	line	through	the	 oints	 	and	 	has	e uation	5 	+	2 	=	10

	 (a)	 show	that	the	straight	line	through	the	 oints	 	and	 	has	e uation	2 	−	5 	=	4

	 ( )	 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	 ossi le	values	for	A.

(5)

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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 (Total for Question 9 is 5 marks)
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	 n	a	geo etric	series	the	co on	ratio	is	 	and	su 	to	 	ter s	is	

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

3 2
4 2d

	 show	that	there	are	e actl 	two	 ossi le	values	for	
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10.	 n	a	geo etric	series	the	co on	ratio	is	r	and	su 	to	n	ter s	is	S
n

 Given

6

8

7
S S
∞

= ×

	 show	that	 r
k

1 ,	where	k	is	an	integer	to	 e	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	s etch	of	 art	of	the	gra h	y	=	f	( x ),	where

f	( x )	=	2 3	−	x 	+	5,	 x 	0

	 (a)	 State	the	range	of	f
(1)

	 ( )	Solve	the	e uation	

f	( x )	=	
1

2
x	+	30

(3)

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

	 (c)	 state	the	set	of	 ossi le	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	s etch	of	 art	of	the	gra h	 	=	f	(   ),	where

f	(   )	=	2 3	−	 	+	5,	 	0

	 (a)	 State	the	range	of	f

	 ( )	Solve	the	e uation	

f	(   )	=	
2

	+	30

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

	 (c)	 state	the	set	of	 ossi le	values	for	
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Question 11 continued
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(Total for Question 11 is 6 marks)

69Pearson Edexcel Level 3 Advanced GCE in Mathematics – Sample Assessment Materials –  
Issue 1 – April 2017 © Pearson Education Limited 2017



16

*S54260A01626*

 
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

12. (a)	 Solve,	for	 1 0  x	 	1 0 ,	the	e uation

3	sin2 x	+	sin	x	+	 	=	9	cos2 x

	 	 giving	 our	answers	to	2	deci al	 laces.
(6)

	 ( ) ence	find	the	s allest	 ositive	solution	of	the	e uation

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

	 	 giving	 our	answer	to	2	deci al	 laces.
(2)
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(a)	 Solve,	for	 1 0 	 	1 0 ,	the	e uation

3	sin2 	+	sin	 	+	 	=	9	cos2

	 	 giving	 our	answers	to	2	deci al	 laces.

	 ( ) ence	find	the	s allest	 ositive	solution	of	the	e uation

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

	 	 giving	 our	answer	to	2	deci al	 laces.
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Question 12 continued
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 12 is 8 marks)
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13.	(a)	 ress	10	cos	 	−	3	sin	 	in	the	for 	R	cos	(  + ),	where	R >	0	and	0	   	90 	 
Give	the	e act	value	of	R	and	give	the	value	of	 ,	in	degrees,	to	2	deci al	 laces.

(3)

Figure 3

tO

H

	 he	height	a ove	the	ground,	H	 etres,	of	a	 assenger	on	a	 erris	wheel	t	 inutes	after	
the	wheel	starts	turning,	is	 odelled	 	the	e uation

H	=	a	−	10	cos	( 0 t) 	+	3	sin	( 0 t)

	 where	a	is	a	constant.	

	 igure	3	shows	the	gra h	of	H	against	t	for	two	co lete	c cles	of	the	wheel.	

	 Given	that	the	initial	height	of	the	 assenger	a ove	the	ground	is	1	 etre,	

	 ( )	 (i)	 find	a	co lete	e uation	for	the	 odel,

	 	 (ii)	hence	find	the	 a i u 	height	of	the	 assenger	a ove	the	ground.	
(2)

	 (c)	 ind	the	ti e	ta en,	to	the	nearest	second,	for	the	 assenger	to	reach	the	 a i u 	
height	on	the	second	c cle.

  ( .)
(3)

	 t	is	decided	that,	to	increase	 rofits,	the	s eed	of	the	wheel	is	to	 e	increased.	

	 (d)	 ow	would	 ou	ada t	the	e uation	of	the	 odel	to	reflect	this	increase	in	s eed
(1)
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	(a)	 ress	10	cos	 	−	3	sin	 	in	the	for 	 	cos	( ),	where	 >	0	and	0	 	90 	
Give	the	e act	value	of	 	and	give	the	value	of	 ,	in	degrees,	to	2	deci al	 laces.

	 he	height	a ove	the	ground,	 	 etres,	of	a	 assenger	on	a	 erris	wheel	 	 inutes	after	
the	wheel	starts	turning,	is	 odelled	 	the	e uation

	=	 	−	10	cos	( 0  ) 	+	3	sin	( 0  )

	 where	 	is	a	constant.	

	 igure	3	shows	the	gra h	of	 	against	 	for	two	co lete	c cles	of	the	wheel.	

	 Given	that	the	initial	height	of	the	 assenger	a ove	the	ground	is	1	 etre,	

	 ( )	 (i)	 find	a	co lete	e uation	for	the	 odel,

	 	 (ii)	hence	find	the	 a i u 	height	of	the	 assenger	a ove	the	ground.	

	 (c)	 ind	the	ti e	ta en,	to	the	nearest	second,	for	the	 assenger	to	reach	the	 a i u 	
height	on	the	second	c cle.

.)

	 t	is	decided	that,	to	increase	 rofits,	the	s eed	of	the	wheel	is	to	 e	increased.	

	 (d)	 ow	would	 ou	ada t	the	e uation	of	the	 odel	to	reflect	this	increase	in	s eed
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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.	 	co an 	decides	to	 anufacture	a	soft	drin s	can	with	a	ca acit 	of	500	 l.	

	 he	co an 	 odels	the	can	in	the	sha e	of	a	right	circular	c linder	with	radius	r	c 	
and	height	 	c .	

	 n	the	 odel	the 	assu e	that	the	can	is	 ade	fro 	a	 etal	of	negligi le	thic ness.

	 (a)	 rove	that	the	total	surface	area,	S	c 2,	of	the	can	is	given	

S	=	2 r 2 +
1000
r

(3)

 Given that r	can	var ,

	 ( )	 find	the	di ensions	of	a	can	that	has	 ini u 	surface	area.
(5)

	 (c)	 ith	reference	to	the	sha e	of	the	can,	suggest	a	reason	wh 	the	co an 	 a 	
choose	not	to	 anufacture	a	can	with	 ini u 	surface	area.

(1)
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	 	co an 	decides	to	 anufacture	a	soft	drin s	can	with	a	ca acit 	of	500	 l.	

	 he	co an 	 odels	the	can	in	the	sha e	of	a	right	circular	c linder	with	radius	 	c 	
and	height	 	c .	

	 n	the	 odel	the 	assu e	that	the	can	is	 ade	fro 	a	 etal	of	negligi le	thic ness.

	 (a)	 rove	that	the	total	surface	area,	 	c 2,	of	the	can	is	given	

	=	2 2 1000

	can	var ,

	 ( )	 find	the	di ensions	of	a	can	that	has	 ini u 	surface	area.

	 (c)	 ith	reference	to	the	sha e	of	the	can,	suggest	a	reason	wh 	the	co an 	 a 	
choose	not	to	 anufacture	a	can	with	 ini u 	surface	area.
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Turn over    

Question 14 continued
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(Total for Question 14 is 9 marks)

75Pearson Edexcel Level 3 Advanced GCE in Mathematics – Sample Assessment Materials –  
Issue 1 – April 2017 © Pearson Education Limited 2017



22

*S54260A02226*

 
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

15.
y

C
l

P

xO

R

Figure 4

	 igure	4	shows	a	s etch	of	the	curve	C	with	e uation

y	=	 5
3

2x 	9x	+	11,	x  0

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

	 he	line	l	is	the	tangent	to	C	at	the	 oint	P.

	 he	region	R,	shown	shaded	in	 igure	4,	is	 ounded	 	the	curve	C,	the	line 	and	the	
y a is.

	 Show	that	the	area	of	R	is	24,	 a ing	 our	 ethod	clear.

 ( )
(10)
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	 igure	4	shows	a	s etch	of	the	curve	 	with	e uation

	=	 5 2 	9 	+	11,	 0

	 he	 oint	 	with	coordinates	(4,	15)	lies	on	

	 he	line	 	is	the	tangent	to	 	at	the	 oint	

	 he	region	 ,	shown	shaded	in	 igure	4,	is	 ounded	 	the	curve	 ,	the	line 	and	the	
a is.

	 Show	that	the	area	of	 	is	24,	 a ing	 our	 ethod	clear.
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Turn over    

Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 15 is 10 marks)
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16. 	(a)	 ress	 1

11 2P P( )−

	in	 artial	fractions.
(3)

	 	 o ulation	of	 eer ats	is	 eing	studied.

	 he	 o ulation	is	 odelled	 	the	differential	e uation

d
d
P

t
	=	

1

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

	 where	P,	in	thousands,	is	the	 o ulation	of	 eer ats	and	t	is	the	ti e	 easured	in	 ears	
since	the	stud 	 egan.

	 Given	that	there	were	1000	 eer ats	in	the	 o ulation	when	the	stud 	 egan,

	 ( )	 deter ine	the	ti e	ta en,	in	 ears,	for	this	 o ulation	of	 eer ats	to	dou le,
(6)

	 (c)	 show	that
P

A

B C
t

=

+

−

e

1

2

	 	 where	A,	B	and	C	are	integers	to	 e	found.
(3)
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	(a)	 ress	
2( )

	in	 artial	fractions.

	 	 o ulation	of	 eer ats	is	 eing	studied.

	 he	 o ulation	is	 odelled	 	the	differential	e uation

d
d

	=	
22

 (11	−	2  ),	 	0,	 	 0	 	 	 	5.5

	 where	 ,	in	thousands,	is	the	 o ulation	of	 eer ats	and	 	is	the	ti e	 easured	in	 ears	
since	the	stud 	 egan.

	 Given	that	there	were	1000	 eer ats	in	the	 o ulation	when	the	stud 	 egan,

	 ( )	 deter ine	the	ti e	ta en,	in	 ears,	for	this	 o ulation	of	 eer ats	to	dou le,

	 (c)	 show	that

2

	 	 where	 ,	 	and	 	are	integers	to	 e	found.
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Turn over     

Question 16 continued
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 16 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS

f(−2) = 0
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