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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.

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

® Fillin 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.

® Inexact 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.

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

Find

10x° + 6X° — 3 dx

>

giving your answer in simplest form.

(4)
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2.

In the triangle ABC,

« AB=2lcm
e BC=13cm
e angle BAC
* angle ACB

25°
XO

(@) Use the sine rule to find the value of sinx®, giving your answer to 4 decimal places.

()
Given also that AB is the longest side of the triangle,

(b) find the value of x, giving your answer to 2 decimal places.
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Question 2 continued
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

V180 — /80

(i) Show that ————— s an integer and find its value.

J5

(i) Simplify
45 -5
7-3/5

giving your answer in the form a+b+/5 where a and b are rational numbers.

)
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Question 3 continued
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4.
P O X
Figure 1
Figure 1 shows a sketch of a curve with equation y = f(x)
- . 3
The curve has a minimum at P(—1, 0) and a maximum at Q > 2
The line with equation y =1 is the only asymptote to the curve.
On separate diagrams sketch the curves with equation
(i) y=f(-2
®)
(i) y=1(-x)
®)
On each sketch you must clearly state
* the coordinates of the maximum and minimum points
» the equation of the asymptote
J
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5. The curve C has equation y = f(x)
Given that
» f(x) is a quadratic expression
e the maximum turning point on C has coordinates (-2, 12)
*  C cuts the negative x-axis at —5
(@ find f(x)
(4)
. . 4
The line |, has equation y = EX
Given that the line 1, is perpendicular to I, and passes through (=5, 0)
(b) find an equation for 1, writing your answer in the form y = mx + ¢ where mand ¢
are constants to be found.
®3)
(=2, 12)ay
Il
>
X
Figure 2
Figure 2 shows a sketch of the curve C and the lines I, and |,
(c) Define the region R, shown shaded in Figure 2, using inequalities.
@)
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Question 5 continued

Leave
blank

12

P 6 9 4 5 8 A 0 1 2 3 2

O

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



ote%s
RRRKE
ootelotes

KRR
RIARKS

>
5
095!
K
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

%
o
’ng‘

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
X ):0’0‘0’
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

|1

KEY

X XK
RRLRKE:

X

oleteds
T

255

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

S
XXX

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
‘0

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

( Leave\
blank
Question 5 continued
Q5
(Total 9 marks)
& S
13
T VD 0T 010 R 0 Turn over »
P6 9 4 5 8 A0 1 3 3 2

PMT



Lene
6. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(a) Given that
2xy — 3x2 =50
and
y—x3+6x=0
show that
2X*—15x*=50=0
2)
(b) Hence solve the simultaneous equations
2xy — 3x2 =50
y—x3+6x=0
Give your answers in fully simplified surd form. o
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Question 6 continued
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7. The curve C has equation y =f(x), x>0
Given that

2 A
e f'(x)= ﬁ ) + 3, where A is a constant

e f"(X)=0 when x=4

(@) find the value of A.

Given also that
. f(x):8\/§, when x =12

(b) find f(x), giving each term in simplest form.

(4)

(®)

Leave |
blank
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Question 7 continued
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Figure 3

Figure 3 shows a sketch of the outline of the face of a ceiling fan viewed from below.

The fan consists of three identical sections congruent to OABCDO, shown in Figure 3,

where
e OABO is a sector of a circle with centre O and radius 9cm
¢ OBCDO is a sector of a circle with centre O and radius 84cm

27 .
e angle AOD = 3 radians

Given that the length of the arc AB is 15¢cm,

(@) show that the length of the arc CD is 35.9cm to one decimal place.

The face of the fan is modelled to be a flat surface.
Find, according to the model,

(b) the perimeter of the face of the fan, giving your answer to the nearest cm,

(c) the surface area of the face of the fan.

Give your answer to 3 significant figures and make your units clear.
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(3)

(2)

(5)
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9.
ya
y =sinx
>
O X
Figure 4
Figure 4 shows part of the graph of the curve with equation y = sinx
Given that sina = p, where 0 < a < 90°
(a) state, in terms of p, the value of
(1) 2sin(180° — a)
(i) sin(a — 180°)
(iii) 3 + sin(180° + a)
®3)
A copy of Figure 4, labelled Diagram 1, is shown on page 27.
On Diagram 1,
(b) sketch the graph of y = sin2x
)
(c) Hence find, in terms of «, the x coordinates of any points in the interval 0 < x < 180°
where
sin2x =p
®3)
J
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Question 9 continued
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y = sinx

O
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Diagram 1
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10.

y A

<V

Figure 5
Figure 5 shows a sketch of the curve C with equation

2 1 5
y==-xX+-x'— =x+k
7 7 2

where k is a constant.

(@) Find dy
dx

The line I, shown in Figure 5, is the normal to C at the point A with x coordinate 5
Given that | is also a tangent to C at the point B,
(b) show that the x coordinate of the point B is a solution of the equation

122 +4x—33=0
(c) Hence find the x coordinate of B, justifying your answer.

Given that the y intercept of | is —1

(d) find the value of k.

)

(4)

(2)

(4)
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Question 10 continued
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