Please check the examination details below before entering your candidate information

(Candidate surname Other names )
J
Pearson Edexcel Centre Number Candidate Number
International
Advanced Level

Time 1 hour 30 minutes Paper
reference

Mathematics

International Advanced Level

Pure Mathematics P4
" _J
rYou must have: Total Marks

Mathematical Formulae and Statistical Tables (Yellow), calculator
" _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

® 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 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.

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

Good luck with your examination.

Turn over

©2021 Pearson Education Ltd.
’ : P66 00 8 A0 1 3 2

L nnny Pearson



1. Given that £ is a constant and the binomial expansion of

VI + kx kx| < 1

in ascending powers of x up to the term in x° is
1
1+ §x+Ax2+Bx3

(a) (i) find the value of &,

(i1) find the value of the constant 4 and the constant B.

(b) Use the expansion to find an approximate value to +/1.15

Show your working and give your answer to 6 decimal places.

(6))
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Leave
blank

P 6 6 0 0 8 A 0 4 3 2

255
Sssss
BSeteteses
EEIES
Potetoteless
Jotetetete’s
KK
Detetotesel:
Botetoteles
S
S,

066
RS
245938
SN
Sodoses

boge%te’

OO
Seeleseteds
RO
Q)
oo
SR

KO
2555

LN
aravativ iy
RRE?

065
RS

%ﬂ?
4
o

¢
%
e
1A%
02039

35

<X
1%

90500
S
CINL
LieH)
50

00090090,

000 %%

PRAY
z.‘
2

0200
KR

O
1%

%

<>
S
dSetodet
RN
2

b > %

¢
v b
RGRSEE

25
%
oot tetotetetatetetetotetetotetototetods

LKL

ORI
o o%
RELLKLS

RIS
RS

1#%?%%&%#6
K

0% 0%
LKL

!
5 5
ettt otetetetetetetetotetotetototetes

R0

‘p
XX
KRR K IR KRR LCIR KRR K

IR

ﬁﬁ%&&
8 oo
posesele’

XA
BoSe=icies
RS
socomemos
PP

o

Patatess

<
%
N
)
X

[0
XX
v

%%
KIS
fﬁ‘
o8
58

%

<
5
s

2R

<

oot
A4

A

»
.

0%
o
Fay

é?

Y e f
e

SRR

R
)
SN
5%

LS
S
SRS
35585

‘p
05008
KX
S

%
<X

25
K8
%%
eSodels

%9
deodetelst

g%ﬁ»
(00

%

3’

%%
RS

o
2588

0%

KR
K5,
SRS



>

K
X5

XK

Leave
blank

G0

255
ool

55

Question 1 continued
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Figure 1

Figure 1 shows a sketch of part of the curve with equation

9

Y= (2x _ 3)1.25

23
70
The finite region R, shown shaded in Figure 1, is bounded by the curve, the line with
equation y =9 and the line with equation x =6

This region is rotated through 27 radians about the x-axis to form a solid of revolution.

Find, by algebraic integration, the exact volume of the solid generated.
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20cm

?
hcm

Figure 2
A bowl with circular cross section and height 20 cm is shown in Figure 2.
The bowl is initially empty and water starts flowing into the bowl.

When the depth of water is #cm, the volume of water in the bowl, Vcm?, is modelled by
the equation

1
V= ghz(h+4) 0<h<20

Given that the water flows into the bowl at a constant rate of 160cm?®s™!, find, according
to the model,

(a) the time taken to fill the bowl,
(2)

(b) the rate of change of the depth of the water, in cms™', when 4 =5
(©))
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Question 3 continued
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Question 3 continued
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4.

Use algebraic integration and the substitution u = Jx to find the exact value of

N 10

—dx
1 5x + 2x\/;

. : a .
Write your answer in the form 41n 5 ) where a and b are integers to be found.

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

A curve has equation
y'=ye > —3x
(a) Show that
dy _ 2ye2* +3
dx e =2y

The curve crosses the y-axis at the origin and at the point P.

(C))

The tangent to the curve at the origin and the tangent to the curve at P meet at the point R.

(b) Find the coordinates of R.
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Figure 3

Figure 3 shows a sketch of the curve C with parametric equations

T
x =2cos2¢t y =4sint O<t<5

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the y-axis.

(a) (i) Show, making your working clear, that the area of R = *32sin?tcost dt
0

(i) Hence find, by algebraic integration, the exact value of the area of R.

()

(b) Show that all points on C satisfy y = vJax+ b, where a and b are constants to
be found.

(&)
The curve C has equation y = f(x) where f is the function
fo)=Jax+b  2<x<2
and a and b are the constants found in part (b).

(c) State the range of f.
ey
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7.

Relative to a fixed origin O, the line / has equation

1 4
r=|-10|+1|4
-9 2

where 4 is a scalar parameter

—>
Given that OA is a unit vector parallel to /,

__)
(a) find OA

The point X lies on /.
Given that X is the point on / that is closest to the origin,

(b) find the coordinates of X.

The points O, X and 4 form the triangle OXA.

(c) Find the exact area of triangle OXA.
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Question 7 continued
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8. (a) Giventhat y=1 at x =0, solve the differential equation

1
dy  6x3
(Lx er

giving your answer in the form 3* = g(x).

)

(b) Hence find the equation of the horizontal asymptote to the curve with
equation y* = g(x).
(2)
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Question 8 continued
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Question 8 continued
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9. (i) Relative to a fixed origin O, the points 4, B and C have position vectors a, b and ¢
respectively.

Points A4, B and C lie in a straight line, with B lying between 4 and C.
Given AB:AC=1:3 show that

c=3b—2a
3)

(i) Given that n € N, prove by contradiction that if n? is a multiple of 3 then » is a
multiple of 3

(©))
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Question 9 continued
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