P75709RA

©2024 Pearson Education Ltd.

[RAVAVAVAVAVAY)

( Please check the examination details below before entering your candidate information h
(Candidate surname Other names J
Centre Number Candidate Number
Pearson Edexcel International Advanced Level
(Thursday 30 May 2024 )
Morning (Time: 1 hour 30 minutes) Paper
reference
Mathematics
International Advanced Level
Pure Mathematics P3
L J
( You must have: Total Marks
Mathematical Formulae and Statistical Tables (Yellow), calculator
\_ J
o _J

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

® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

Use black ink or ball-point pen.

If 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

® There are 9 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.

p 7 5 7 0 9 R A 0 1 3 2

Turn over

©

Pearson

PMT



4 )
1.
YA
y=f(x)
P
9 X
Figure 1
Figure 1 shows a sketch of the graph with equation y = f(x) where
f(x) = 2|x-5|+ 10
The point P, shown in Figure 1, is the vertex of the graph.
(a) State the coordinates of P
()
(b) Use algebra to solve
2|x - 5|+ 10 > 6x
(Solutions relying on calculator technology are not acceptable.)
(2)
(c) Find the point to which P is mapped, when the graph with equation y = f(x) is
transformed to the graph with equation y = 3f(x — 2)
(2)
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( )
5 g(X)ZZXZX—_5>;+8
(@) Write g(x) in the form
Ax+ B + .
x—2
where A, B and C are integers to be found.
(3)
(b) Hence use algebraic integration to show that
8g(x)dx =a+ fIn3
4
where a and f are integers to be found.
(4)
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Question 2 continued
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r

3.

(i)

(if)

The variables x and y are connected by the equation

10°
y=— x>0
X

Sketch the graph of log, y against log, x

Show on your sketch the coordinates of the points of intersection of the graph with
the axes.

log,N 4

Figure 2

Figure 2 shows the linear relationship between log,N and t.

Show that N = ab' where a and b are constants to be found.

3)

3)
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f(x) = 8sinxcosx + 4cos’x — 3
(@) Write f(x) in the form
asin2x +bcos2x + ¢

where a, b and c are integers to be found.

@)
(b) Use the answer to part (a) to write f(x) in the form

Rsin(2x+a) + ¢
where R > 0 and 0<a<%

Give the exact value of R and give the value of « in radians to 3 significant figures.

3)
(c) Hence, or otherwise,
(i) state the maximum value of f(X)

(if) find the second smallest positive value of x at which a maximum value of f(x)
occurs. Give your answer to 3 significant figures.

(3)

J
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Question 4 continued
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( )
5. The functions f and g are defined by
f(X) =2+ 5Inx x>0
(@) Find f7(22)
()
(b) Use differentiation to prove that g is an increasing function.
®3)
(c) Find g*
©)
(d) Find the range of fg
()
\_ J
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Question 5 continued
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( ™)
6.
yA I
P
R
0 X
Figure 3
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Figure 3 shows a sketch of part of the curve with equation
y=~4x-17
The line I, shown in Figure 3, is the normal to the curve at the point P (8, 5)
(@) Use calculus to show that an equation of I is
5x+2y-50=0
(5)
The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and |.
(b) Use algebraic integration to find the exact area of R.
(4)
\ y,
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Question 6 continued

20

p 7 5 7 0 9 R A0 2 0 3 2

OO

PMT!

LSRR
S
CRRKS

09%8S
[909696%%
IR

IR
De%e%e

AR
SR5IK
[909696%%
D Setatetes

KRS
258

SR
50K

[909696%%

DoSetatetets

y 9%
U
SIS
SRBRL



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
ED
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

%
S
KEETESS
SR

2
AN NN X
POl euzetoeboleteratetel
JIRRIKESS K

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

£ RIIERIIIHKIIA
oS X QSRR
O AT Ra oo to RS tato oo e e g S REEY
LS K \
KL

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

7

Question 6 continued

(Total for Question 6 is 9 marks)

BOEw

21

R0 OO0 0 TR S0 Turnover »
p 7 5 7 0 9 R A0 2 1 3 2 urhove

PMT



In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(@) Given that
J2 sin (x +45°) = cos (x — 60°)
show that

tanx:—2—\/§

(b) Hence or otherwise, solve, for 0 < 6 < 180°

V2 sin (20) = cos (26 — 105°)

(4)

(4)

.
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Figure 4

Figure 4 is a graph showing the path of a golf ball after the ball has been hit until it first
hits the ground.

The vertical height, h metres, of the ball above the ground has been plotted against the
horizontal distance travelled, x metres, measured from where the ball was hit.

The ball travels a horizontal distance of d metres before it first hits the ground.
The ball is modelled as a particle travelling in a vertical plane above horizontal ground.
The path of the ball is modelled by the equation

h = 1.5x — 0.5xe”* 0<x<d
Use the model to answer parts (a), (b) and (c).

(@) Find the value of d, giving your answer to 2 decimal places.

(Solutions relying entirely on calculator technology are not acceptable.)

(b) Show that the maximum value of h occurs when

26

= som( 152
X+ 50

Using the iteration formula

X . = 501In i with X, = 30
" x +350

(c) (i) find the value of x, to 2 decimal places,

(i) find, by repeated iteration, the horizontal distance travelled by the golf ball
before it reaches its maximum height. Give your answer to 2 decimal places.
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 10 marks)
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Figure 5

The curve shown in Figure 5 has equation

X =4sin’y - 1 0

/N

<

/N
NN

The point P k,% lies on the curve.

(@) Verify that k=2

(b) (i) Find dx in terms of y
dy

dy 1
dx 2Jx+1J3-x

(it) Hence show that

The normal to the curve at P cuts the x-axis at the point N.
(c) Find the exact area of triangle OPN, where O is the origin.

Give your answer in the form ax + bz* where a and b are constants.

b3 4
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Question 9 continued

(Total for Question 9 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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