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Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® |[f pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear. Answers without
working may not gain full credit.

® [nexact answers should be given to three significant figures unless otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 10 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath.
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Figure 1

The curve C, shown in Figure 1,

* hasequation y=1f(x),x e R

* cuts the x-axis at —1

* has a maximum turning point at P(2, 5)

* has a horizontal asymptote with equation y =3
The curve C has no other turning points or asymptotes.

(a) Find the coordinates of the point to which P is transformed when the curve with
equation y = f(x) is transformed to the curve with equation

(i) y="1f)+7
(i) y=3f()

(2)
Given that the line with equation y =k, where £ is a constant, cuts or meets C
exactly once,
(b) state the range of possible values of £.
(2)
(c) Write down the solution of the equation
f(x+4)=0
(1)
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Question 1 continued

(Total for Question 1 is 5 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. s

‘ o ‘o

A vessel that contained some water started to leak from a hole in its base. SO
=

The volume of water in the vessel 25 minutes after the leak started was 6m’ : 3 :

The volume of water in the vessel 64 minutes after the leak started was 3.3 m’ bt s
e

. . . m X

The volume of water, ¥'m’, in the vessel ¢ minutes after the leak started, is modelled by oo
the equation -

V=at +b : "

where a and b are constants. g 3

(a) Find the value of @ and the value of .

4)
(b) Using the equation of the model,
(1) find the initial volume of water in the vessel, /U
(i1) ﬁl"ld the time taken, after the leak gtarted, for the vessel to empty. 52
Give your answer to the nearest minute. o
3) o
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Question 2 continued

(Total for Question 2 is 7 marks)
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Figure 2 shows part of the graph of the trigonometric function with equation y = f(x),
where x is measured in degrees.

PaSotetel

DO

(a) Write down an expression for f(x).

2

KRERRRRLRLRLRRRRLRLRLRLRLRLRLRRLRLRLRLILRKRLRLRRRLK, 2 2 2 2 2 2 2 X X X X X

(b) State the number of solutions of the equation

(1) f(x) =2 in the interval —720° < x < 720°

(i) f(x) =-3 in the interval —720° < x < 720°
(2)
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Question 3 continued

(Total for Question 3 is 4 marks)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(1) Using the laws of indices, solve

1-k
4k-3 _ 8

42

(i1) Solve the equation

WN3+2_ 3og

B-1

giving the answer in the form a + b V3 , where a and b are rational numbers.

3
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5. y=1x4—3+¥ x#0
2 X

(a) Find I ydx writing the answer in simplest form.
3)

(b) (i) Find % writing the answer in simplest form.
3)

(i1) Hence find the exact solutions of the equation % =3
(Solutions relying on calculator technology are not acceptable.)
“)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The curve C, has equation y = (x + 5)(3x + 2)(2x - 5)
The curve C, has equation y = 3x’ — 33x — 50

Use algebra to find the x coordinates of the points of intersection of C, and C,
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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) Sketch the curve C with equation

State on your sketch
» the equation of the vertical asymptote

» the coordinates of the point of intersection of C with the y-axis

3)

The straight line / has equation y = mx — 4, where m is a constant.

Given that / cuts C at least once,

(b) (i) show that

Om*+ 13m+4>0
(i1) find the range of values of m.
(6)
18
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Figure 3

Figure 3 shows a sketch of a line / and a quadratic curve C.
Given that / passes through (-3, 0) and (2, 18)

(a) find an equation for / in the form y = mx + ¢ where m and ¢ are constants.

3)
Given that
* (Cand !/ intersect at the points (-3, 0) and (2, 18)
* ( crosses the y-axis at (0, —6)
(b) find an equation for C.

“4)
The region R, shown shaded in Figure 3, is bounded by C, / and the y-axis.
(c) Use inequalities to define R.

(2)

P 7 9 5 8 9 A 0 2 2 3 2

YIHV SIHLNIZLIHM LON Od V3HVY SIHL NI ILIHM 1ON Od

Y3dY SIHLNEILIIM LON Od



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 8 continued

e

P 7 9 5 8 9 A 0 2 3 3 2

23

Turn over »



7

Question 8 continued
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Diagram NOT to scale

Figure 4

Figure 4 shows the outline of a sign that is used to advertise a bird sanctuary.

The sign is composed of a triangle CPQ joined to a sector QCRTQ of a circle, centre C.
Given that

+ angle OPR = 0.8 radians

 PO=05m

* PC=1.84m

* PRCis a straight line

(a) find the radius, CQ, of the sector, in metres to 3 decimal places.

(2)
(b) Hence show that angle PCQ is 0.236 radians to 3 decimal places.
(2)
(c) Find the total area of the sign, giving your answer in m” to one decimal place.
3)
(d) Find the total perimeter of the sign, giving your answer in metres to
one decimal place.
(2)
26
VT 30O R
P 7 9 5 8 9 A 0 2 6 3 2

L]

YIHV SIHLNIZLIHM LON Od V3HVY SIHL NI ILIHM 1ON Od

Y3dY SIHLNEILIIM LON Od



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 9 continued

e

P 7 9 5 8 9 A 0 2 7 3 2

27

Turn over »



7

Question 9 continued

28

P 7 9 5 8 9 A 0 2 8 3 2

L]

QXHXXK
KRR
CHRXRS
GRRXRS
RRRS
KRRHES
HRKS
poososetees
CHRXRS
GHRXRS
RRRS
XK
QRRRS
KK
RS
CHHXRS
KLRRES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
&’

et
%S

%
%
X ;:‘;
5

0% %%

2% %

SRXSM
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
R8BS
S5,

.Y
0% %
Dose%0%
Joss & Js

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ettty
ooteh Vot e b
oSetetoreds
0RERTRRD

dtetoete%!
LR
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



00 %
s
Sodesodeds

2555
LRLRRLRLRRK

4&?&'
XX
%
OeSotetotetetotetotet

d‘
0%6%%
19%%
qﬁf

5

-

2
S
s
<

(‘

XXX
%2’

~

¢
%
5
25
5

K
290IILLIIIIKL oo

RO IBEKKBLKKBLLKK,
et otetetetetetatototesetetet
‘%spQé%bgﬁk
OSREISISROSIISKOsHsos

QKA
o
k¢

XS

000,00,
S8tetetets
NOT
Dol

00020200,
QKR

XX
LKL

0

x
<

o8

O
35
'0‘1‘
2,
000

$9%6%%
%ﬂﬁg
XX

o
XX
e

o7

KK

£599%
55
9959,
X
XXX

55
KL
K
RRRL

oS
5%
%
09t

o
2K
SRR
oSotetetoteds
RRRRK

2

350
000
o%!

%
%

X
QL

ZRLRK

SRS
S Sototetete!
SRRRERRS
o2e%s S

XX
XX
s

o96%%

QR

7

Question 9 continued

(Total for Question 9 is 9 marks)

e

P 7 9 5 8 9 A0 2 9 3 2 rnover



r

10.

The curve C has equation y = f(x).

Given that

where k is a constant

£ ) = @

» the point P with x coordinate 4 lies on C
* the equation of the normal to Cat Pis y = —% x+2

(a) find an equation of the tangent to C at P, giving your answer in the form
y=mx + ¢, where m and c are constants,

(b) find the value of &,

(¢) find f(x), writing the answer in simplest form.

(&)

2

C))

J
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Question 10 continued
(Total for Question 10 is 10 marks)
TOTAL FOR PAPER IS 75 MARKS
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