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1. Find

giving your answer in simplest form.
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f(x) =2x" + 5x*+ 2x + 15
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(a) Use the factor theorem to show that (x + 3) is a factor of f(x). 5
(2)

(b) Find the constants a, b and ¢ such that

f(x) = (x + 3)(ax’ + bx + ¢)

o

@) i
55
(c) Hence show that f(x) = 0 has only one real root. S
) 5

(d) Write down the real root of the equation f(x —5)=0 é;;v.
(1) S
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Question 2 continued
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Question 2 continued
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3. The triangle POR is such that PO = 3i + 5j and PR = 13i — 15j

(a) Find OR
(2)

(b) Hence find |Q_R)| giving your answer as a simplified surd.

(2)
The point S lies on the line segment OR so that OS: SR =3:2

(c) Find PS
(2)

8 R R D A
P 6 9 2 01 A 0 8 4 8

Ol

QERLRK,
855
& 6"‘

%,
RRXK.
25K 3
KK %
s
otode
GO K
estete
,0,9,\‘, KRR
! e tote!
SR 858
RLLLR LS
KRR RRXLLS
KRKIKK LK
SEE S
SRILLRS LR
SRLLXS 2R
JBBIEL 8K
QS5 RS
san s
LR S0
s R
QKRKHAK KKK,

So%0: o268
presea 098¢
KX, &

oo e%
SRRXRLS

! 3
<
dotetotetotelototototetotetotetetotetoletotetotel

IR
Dosssesesetetetetetotete

SEEEEL NN
Soortetertetes S A i
QLRI

(0200 09200000

IS
S SEss
QK RERKRKKLLS

X R IERLEIKLLK

%
0:’

%
25

o5
558
.0

293

3
QL
<X

X
0%
5
ol
doels

K-

L

%

O
: 0'&,0
-

)
.Q

- < ¥

S

XK5 S
S0ra%i 0% SRS

[ S

- SIS

S A
SO
AE 0%

“3*3’23%
0’:0"0’
KKK

RIS
o908

&
SRKKS



7

XX

000
<X K XK
SRS
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Txcm

Figure 1

Figure 1 shows a sketch of triangle ABC with AB = (x + 2)cm, BC = (3x + 10)cm,
AC = Txcm, angle BAC = 60° and angle ACB = 0°
(a) (i) Show that 17x* —35x —48 =0
3
(i1) Hence find the value of x.
1)
(b) Hence find the value of € giving your answer to one decimal place.
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Question 4 continued
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Question 4 continued
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(

5. The mass, 4 kg, of algae in a small pond, is modelled by the equation

' < Z\ 0% <
where p and ¢ are constants and ¢ is the number of weeks after the mass of algae was : 9| S
first recorded. = E
S s
Data recorded indicates that there is a linear relationship between ¢ and log,, 4 given by S ¢ HE_I
the equation 5 B
: :EI % Q:g/: 3
log,,4=0.03¢+0.5 n kB
z =
(a) Use this relationship to find a complete equation for the model in the form g \g
R % %/// ::
A :pqt 2 § 5
58K
giving the value of p and the value of ¢ each to 4 significant figures. S
4) .
(b) With reference to the model, interpret
(1) the value of the constant p,
(i1) the value of the constant g.
(2)

(¢) Find, according to the model,
(1) the mass of algae in the pond when ¢ = 8, giving your answer to the nearest 0.5kg,

(i1) the number of weeks it takes for the mass of algae in the pond to reach 4kg.

(&)

(d) State one reason why this may not be a realistic model in the long term.

1)

\ J 55

14
P6 9 2 01 A0 1 4 4 8
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Question 5 continued
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6. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

32
9

giving each term in simplest form.

x—1 2x8
fx) =] — |3 -—
) 2x 9

(b) Find the coefficient of x” in the series expansion of f(x), giving your answer as a
simplified fraction.
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Question 6 continued

% '
X Oovs
X KKK KK
S

%
2
<X
<5
o2

X R ERERIKIRKRIKIRKK K

et oottt teteteto o tetete!
Lot tototetetototetetototetetotete?

<>
X%
!
KRS
&
B35
R

X
X
o2l

IR IIKIK I IHKIK XA
KR

6%
&

R RRRRIK LRI LLLLLLLLES

o
RRIRKK

5
&%
=

d I\
RSKLARARL
SERRKRKKKS

<
S

L
RS

\}
Ky
%%
o0

<]
0%

K
QL

pS
QLR

e
09%.
o s:
et
RLIRLRRS

96555

potatetetotototototoress
$96%:5%% X

<>
X
55

RRRKRLLR,

%
ZRLRRLRLRRLRES

355
35

SRR
%5
255

s%z
X XK
X XK
20!

0%
oa%0%e
X XK
s

¢
s

X XK
XX
092400

P 6 9 2 01 A 0 2 0 4 8

Ol

QLI
K388
Badesetetels
o%
XS
Deosssistese
SRS
o%ere 0%
SRR
Sl

X
X XK
ey

%
o0

St totetetete!
KBIKIBEKKIK,
Sodetotoletotetetetets

0909090 % %% %
XL
%

355

Sodesotolototetotetotetotete!
&S

SRRIL
2R
RRRRS
ZRRRS
SRR,
Stoe!

0909000200000 00 00 %00 %00 %0 %%

XK IR AR IIKAIIIIKAIA
09090909909 %%

XX
X XXX KK KKK RKXKX
X KKK KK KX
SIS

b4

§
<8
SR
oS
SIS
Lt
=

o~
2%

0%’
IO

ool

o205

2
05
bototeses
bototeses
S%0tele!

X
X X

%
o%
o0

%??P
QIEKE

KR IIRELIIERIKIRER LK

QRIKL

K RIIEREGIELRELIKER
X RRERIKKERLKL

R RREIIIIRES

O o totatetototetetetetetetototet

SIRSBILEBIKLEK,
300X
Sodetotetotele

(XX
3
<5
X,

RS
RS
X
S0
255

KRR
%

SR
X X
PO = 6598

2%
SRS
Degetetelels



7

XX

000
<X K XK
SRS

Question 6 continued
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7. (a) Factorise completely 9x — x° \\ \W
Q) Sesy e
The curve C has equation \
y=9x-x’ s
(b) Sketch C showing the coordinates of the points at which the curve cuts the x-axis.
2
The line / has equation y = k where £ is a constant.
Given that C and / intersect at 3 distinct points,
(c) find the range of values for £, writing your answer in set notation. 3
0%
Solutions relying on calculator technology are not acceptable. ::f:
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 7 marks)
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

The air pressure, P kg/cm’, inside a car tyre, # minutes from the instant when the tyre
developed a puncture is given by the equation

P=k+14e" teR t>0

where £ is a constant.
Given that the initial air pressure inside the tyre was 2.2 kg/cm’

(a) state the value of £.
(1)

From the instant when the tyre developed the puncture,

(b) find the time taken for the air pressure to fall to 1kg/cm’
Give your answer in minutes to one decimal place.

€))

(c) Find the rate at which the air pressure in the tyre is decreasing exactly 2 minutes
from the instant when the tyre developed the puncture.
Give your answer in kg/cm’ per minute to 3 significant figures.

(2)
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Question 8 continued
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(Total for Question 8 is 6 marks)
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9. (a) Given that p = log, x, where x > 0, find in simplest form in terms of p,
. X
1) log.| =
() log,| 5

(ii) log, (v/x )
(2)

(b) Hence, or otherwise, solve

2log, g +3log, (Vx ) =-11

giving your answer as a simplified fraction.

Solutions relying on calculator technology are not acceptable.
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Question 9 continued
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10.

Figure 2

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Figure 2 shows a sketch of part of the curve C with equation

1
y=§x2—2\/;+3 x>0

The point P lies on C and has x coordinate 4
The line / is the tangent to C at P.

(a) Show that / has equation

S

* yauy SIHL NI JLIYM LON

13x-6y—-26=0

)

The region R, shown shaded in Figure 2, is bounded by the y-axis, the curve C, the line /

and the x-axis.

(b) Find the exact area of R.
3
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Question 10 continued
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Figure 3
Figure 3 shows the circle C with equation
X'+’ —10x-8y+32=0
and the line / with equation
2y+x+6=0

(a) Find
(1) the coordinates of the centre of C,

(i1) the radius of C.
3)

(b) Find the shortest distance between C and /.
)
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Question 11 continued
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r

12. A company makes drinks containers out of metal.

The containers are modelled as closed cylinders with base radius » cm and height #cm and

the capacity of each container is 355 cm’
The metal used

«  for the circular base and the curved side costs 0.04 pence/cm’

«  for the circular top costs 0.09 pence/cm’
Both metals used are of negligible thickness.

(a) Show that the total cost, C pence, of the metal for one container is given by

28.4
C=0.13mr*+ ——
r

(b) Use calculus to find the value of » for which C is a minimum, giving your answer to
3 significant figures.

2
(c) Using ((11—(; prove that the cost is minimised for the value of » found in part (b).
r

(d) Hence find the minimum value of C, giving your answer to the nearest integer.

C))

C))

2

(2)

R

Pod

P 6 9 2 01 A 0 3 8 4 8

Ol

Yotele!

O

34V SIHLNI

X

INTHISAREA

555

X

SRRRRRLLLISS

0%

/ %%
IRRRHRRRARRRK

< %
J QRARKRRL

s

) NOT WRI

099000



%
000

QIR

7

O

090%696%%

R
SIKKKK
RILRS
S5

355855
RRRXS

%5
888
dodososeses

XXX
SR
botoseseses

0909090290600 %%
KR KIERLRKKRL

RRRKKS

Question 12 continued

000000000020 %0 %0 %%
HRRRKRKS
0902096290 %% %%

oo

KK
%
55

555
2
X

%
LR

XX
XX
XX
o
L

oo s ot
S0 29388 Dot
KK LB
CAS XS
SIS SSERS
95% o SRS
. SENS
bosel & o
SN
S
4 SRS
S
3 KXo
XS SRS
e A
ot ~ ot BT
SRIXRRS X
SRR SRRIKS
SRRHHIE  SRRHIES
SRRHIES SRR
XK XRXRHN
IR 3RXX
KRR SRR
SRR SRRHES
CXRHIS RRKRRS
CR% SRRRRS
2RI XRXHHN
CRXS SRXH
S0505000%eS Sesegeset
XXX HERR
CRHEKS SRAEIXRS
XX RRXRRS
CR% RRRRS
XX XRXRIN
SRIX 3R
X% KRN
S0XXK peosessseses
SRR SREXRRS
XX RRXRRS
R RRRRS
XX XRRRS
IR SRR
X% XXX
XXX SHLRS
SRR REXRRS
2000505959 RRXRKS
050505050 0 JR eSS o%0%0%0!
XXX XRRRKS
CRHXXKS  RRKKS
SRR SREXRRS
SRS KL
SRR 8555
pgoretetoto R o%otetetetet
NS SXIBLRS
By 2 OS5

OO0
otogetels
Al
W
S
0K

OO
5%
1
5
0
o%!

20!
{®

5%

XK

OO

RSB
o0
SINKC

K%
KX

)

7
%
oo’

323

. faser—tote!
ZHTRIK: Kodak
096%%:%% 696%%:%%
90%0% %% 1909096 % %%
SRRRKS LRRKKS
SRRIRKE  SRKKES
090 %090%% 090%0%%%

X %% [0 %0 %% %

SRR R
RKKKK KKK

096%%%% 696%6%:%%
KERREK RIS
KKK KKK

096%%6%% 696%0%6%%
KERREK LIRS
KKK KKK

096%%6%% 096%%6%%
KERREK LIRS
KRKKKK KKK

196%%% 096%%%%
KERREK LRI
SRR oS ototete!
SRERKS

P63008 o2t %!

) SR
% SXIILRS
posi 1Y %0

I
s
batera wioks

QKR
SRR

oAt
ek
-
00567 Tale!
25

39

VD 0 O 0 0 I
(. Turn over »
P66 9 2 01 A0 3 9 4 8



7

Question 12 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Show that

cost

+tanf=——— 0+ (2n+ 1)90° 7
cosf an 1—siné #(2n ) "e

3

Given that cos2x # 0

(b) solve for 0 < x < 90°

555
%8
B
o5t

RIS
IS

R
XK
4{:

1
——— +tan2x =3cos2x
cos2x

0/,.‘

X
X

55

XX
3
000

giving your answers to one decimal place.

qw
X
XXX

) <

XX
o

5
55

0:’;{:
L
388
s

%00
R
:

XX
3
RN

J

42
R R A0 O o
P 6 9 2 01 A 0 4 2 4 8



%
000

QIR

7

O

090%696%%

R
SIKKKK
RILRS
S5

355855
RRRXS

%5
888
dodososeses

XXX
SR
botoseseses

0909090290600 %%
KR KIERLRKKRL

RRRKKS

Question 13 continued

000000000020 %0 %0 %%
HRRRKRKS
0902096290 %% %%

oo

KK
%
55

555
2
X

%
LR

XX
XX
XX
o
L

oo s ot
S0 29388 Dot
KK LB
CAS XS
SIS SSERS
95% o SRS
. SENS
bosel & o
SN
S
4 SRS
S
3 KXo
XS SRS
e A
ot ~ ot BT
SRIXRRS X
SRR SRRIKS
SRRHHIE  SRRHIES
SRRHIES SRR
XK XRXRHN
IR 3RXX
KRR SRR
SRR SRRHES
CXRHIS RRKRRS
CR% SRRRRS
2RI XRXHHN
CRXS SRXH
S0505000%eS Sesegeset
XXX HERR
CRHEKS SRAEIXRS
XX RRXRRS
CR% RRRRS
XX XRXRIN
SRIX 3R
X% KRN
S0XXK peosessseses
SRR SREXRRS
XX RRXRRS
R RRRRS
XX XRRRS
IR SRR
X% XXX
XXX SHLRS
SRR REXRRS
2000505959 RRXRKS
050505050 0 JR eSS o%0%0%0!
XXX XRRRKS
CRHXXKS  RRKKS
SRR SREXRRS
SRS KL
SRR 8555
pgoretetoto R o%otetetetet
NS SXIBLRS
By 2 OS5

OO0
otogetels
Al
W
S
0K

OO
5%
1
5
0
o%!

20!
{®

5%

XK

OO

RSB
o0
SINKC

K%
KX

)

7
%
oo’

323

. faser—tote!
ZHTRIK: Kodak
096%%:%% 696%%:%%
90%0% %% 1909096 % %%
SRRRKS LRRKKS
SRRIRKE  SRKKES
090 %090%% 090%0%%%

X %% [0 %0 %% %

SRR R
RKKKK KKK

096%%%% 696%6%:%%
KERREK RIS
KKK KKK

096%%6%% 696%0%6%%
KERREK LIRS
KKK KKK

096%%6%% 096%%6%%
KERREK LIRS
KRKKKK KKK

196%%% 096%%%%
KERREK LRI
SRR oS ototete!
SRERKS

P63008 o2t %!

) SR
% SXIILRS
posi 1Y %0

I
s
batera wioks

QKR
SRR

oAt
ek
-
00567 Tale!
25

43

VD 0 AT AR 0 I
(. Turn over »
P66 9 2 01 A0 4 3 4 8



7

Question 13 continued
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Question 13 continued
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(Total for Question 13 is 8 marks)
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14. (i) A student states
“if x* is greater than 9 then x must be greater than 3”

Determine whether or not this statement is true, giving a reason for your answer.

(i1) Prove that for all positive integers n,
n’ +3n°+2n

is divisible by 6
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Question 14 continued
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Question 14 continued
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(Total for Question 14 is 4 marks)
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