Please check the examination details below before entering your candidate information

rCandidate surname Other names )

L
Centre Number Candidate Number

Pearson Edexcel International Advanced Level

reference

Mathematics

International Advanced Level
Pure Mathematics P3

\. J

’ You must have: Total Marks
Mathematical Formulae and Statistical Tables (Yellow), calculator

. 7

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.

® 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.

Turn over

©2021 Pearson Education Ltd.
P 6 9 2 0 4 A 0 1 3 2

A Pearson



1. The function fis defined by

£(x) S5x N S5x -0
= X
X2+ 7x+12 x+4

(a) Show that f(x) = —>—

x+3 (3)
(b) Find £
3)

(¢) (i) Find, in simplest form, f'(x).

(i) Hence, state whether f is an increasing or a decreasing function, giving a reason
for your answer.
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Question 1 continued
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Figure 1
Figure 1 shows a sketch of part of the graph with equation y = f(x), where
f(x)=1[3x—13|+5 xeR
The vertex of the graph is at point P, as shown in Figure 1.
(a) State the coordinates of P.
(2)
(b) (i) State the range of f.
(i) Find the value of ff(4)
(2)
(c) Solve, using algebra and showing your working,
16 —2x > [3x— 13| +5
“)
The graph with equation y = f(x) is transformed onto the graph with equation y = af(x + b)
The vertex of the graph with equation y = af(x + b) is (4, 20)
Given that ¢ and b are constants,
(d) find the value of a and the value of b.
()
J

P 6 9 2 0 4 A0 6 3 2

SLRRK
S8
RN

OO
et
1131
e

s

%
N
o

%

<y

%

T3

le
RS

KK
e

%
ot

il

5%
SETE
3
oY
%

e

<

ey
)
%

ERRLERLEARRL AR

IR I IHKAKA >
RLEEIRRLEEIRRLEIILRLEALALL

<
258
SR
S
Bat0Nes
25

<

X
S0
o
'8

..vv
TR

%038

K
oo
<
o<
X
Do

K
SR
ety

%
fososeteses
XXX



6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
ﬂ&? o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[
-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX
1500 %
S
SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!

IRKK

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

2

PO
SUXKK I NE R
SR
RERLKRLR,

CRSLRAR

O

S
SERKEHAS
55

SRS

XSO

s

S
Ko

090 %%%

90e%%

SRR

5
258

55
020!
RIS,

000G
Sressseses
fotetesotet
RS
(G5
S5
Dosede!

S35
B
5K
9%
%5

&
RRE

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

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

Question 2 continued

Leave
blank

P 6 9 2 0 4 A0 7 3 2

7

Turn over »



Question 2 continued
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~V

Figure 2

The total mass of gold, G tonnes, extracted from a mine is modelled by the equation
G =40 —30e" "™ 1>k G=>0
where 7 is the number of years after 1st January 1800.
Figure 2 shows a sketch of G against 7.
Use the equation of the model to answer parts (a), (b) and (c).

(a) (i) Find the value of £.

(i) Hence find the year and month in which gold started being extracted from
the mine.
3)

(b) Find the total mass of gold extracted from the mine up to 1st January 1870.
(2)

There is a limit to the mass of gold that can be extracted from the mine.

(c) State the value of this limit.
(1)
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4. In this question you should show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that the equation
2sin(f —30°) =5cos b
can be written in the form

tand =2 \/5
C))

(b) Hence, or otherwise, solve for 0 < x < 360°
2sin(x — 10°) = Scos(x + 20°)

giving your answers to one decimal place.
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Question 4 continued
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(1) Find, by algebraic integration, the exact value of

8
2 (2x = 3)°

(i1) Find, in simplest form,

x(x2 + 3)7 dx

(C))

2
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6. (i) The curve C, has equation

y=3In(>—5) -4’ +15  x>+5

Show that C| has a stationary point at x = TP where p is a constant to be found.
“4)
(i) A different curve C, has equation

y=4x—12sin’ x

(a) Show that, for this curve,

dy .
— =4+ Bsin2x
dx

where 4 and B are constants to be found.

(b) Hence, state the maximum gradient of this curve.

(C))
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7 The mass, M kg, of a species of tree can be modelled by the equation
log ,M=1.931og,»+ 0.684
where »cm is the base radius of the tree.
The base radius of a particular tree of this species is 45 cm.
According to the model,
(a) find the mass of this tree, giving your answer to 2 significant figures.
(2)
(b) Show that the equation of the model can be written in the form
M=pr?
giving the values of the constants p and ¢ to 3 significant figures.
3)
(c) With reference to the model, interpret the value of the constant p.
1)
L J
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8. A curve C has equation y = f(x), where
(1 4 T
f(x) = arcsin| — -2<x<2 ——<y<—
(x) % S SYS3
(a) Sketch C.
1)
(b) Given x = 2siny, show that
dy _ 1
dx A - x?
where 4 is a constant to be found.
3)
The point P lies on C and has y coordinate %
(¢) Find the equation of the tangent to C at P. Write your answer in the form y = mx + ¢,
where m and c are constants to be found.
3)
J
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y=1fx)

<V

Figure 3

Figure 3 shows a sketch of part of the curve with equation y = f(x), where

1

£(x) = x(* - 4)e 2

(a) Find f'(x).

The line / is the normal to the curve at O and meets the curve again at the point P.

The point P lies in the 3rd quadrant, as shown in Figure 3.

(b) Show that the x coordinate of P is a solution of the equation

1 L
X=-_VN16 +¢’

(c) Using the iterative formula

X0 =-=\16 + o> withx, =-2

find, to 4 decimal places,
(i) the value of x,

(i1) the x coordinate of P.

2

(C))

(&)
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10.
0] a X
Figure 4
Figure 4 shows a sketch of part of the curve with equation
y=(1+2cos2x)’
(a) Show that
(1 +2cos2x)’=p+ qgcos2x + rcosdx
where p, g and r are constants to be found.
(2)
The curve touches the positive x-axis for the second time when x = a, as shown in Figure 4.
The regions bounded by the curve, the y-axis and the x-axis up to x = a are shown shaded
in Figure 4.
(b) Find, using algebraic integration and making your method clear, the exact total area
of the shaded regions. Write your answer in simplest form.
)
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Question 10 continued
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