©2025 Pearson Education Ltd.

AGVAVAVAVAVAVAVS

Please check the examination details below before entering your candidate information

(Candidate surname Other names )

Centre Number Candidate Number

Pearson Edexcel Level 3 GCE
(Thursday 12 June 2025

Paper
reference

Afternoon (Time: 2 hours)

Mathematics

Advanced
PAPER 2: Pure Mathematics 2

. J

[ You must have: Total Marks
Mathematical Formulae and Statistical Tables (Green), calculator

TS |11 111111
P 7 4 06 9 1 A 0 1 4 8

. S

Candidates may use any calculator allowed 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.
® [nexact answers should be given to three significant figures unless otherwise stated.

Information
® A booklet‘Mathematical Formulae and Statistical Tables’is provided.
® There are 16 questions in this question paper. The total mark for this paper is 100.
® 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

Pearson



VA
y=|x-4/+10

=V

Figure 1

Figure 1 shows a sketch of the graph with equation y = |x - 4| +10
The point P, shown in Figure 1, is the vertex of the graph.

(a) State the coordinates of P
(2)

(b) Use algebra to solve
|x — 4/ +10 = 3x

(Solutions relying on calculator technology are not acceptable.)
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Question 1 continued
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2. (a) Sketch the curve with equation
y=2
stating the coordinates of any points of intersection with the coordinate axes.
(b) By writing %ﬁ as a power of 2, solve the equation

—3x 1
2 =552

2
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Question 2 continued

J@%&%
dﬁgﬁgg
IS

05
08
g

000508
00000
ﬁﬂb
R

<

255
%5

35

>
X8
003
pasess
%
R

00
telotedodet
PRIES
XXX
XL

RS

O 000,
002
A'e
A
q’

o~
QL
o

> AR
X0
RRLLS:

S %
&I
XS

oV
&

o
pros

[
.V
'’

»
X

%
QL

%
Qe
&

4

kS
%

5

%
255

“ e
SIS
ST
S <
S
958 = 5 1958
5

\
INE
KRR
QR
KK

|1

o
totel
%!

2
-
P
é;&
X

om0
PO o tge

0
o8od
RRRKR

K
GRR

b e
N
RS
OO
BXX,
e

05%%%
QRR
Sodesete% %

9209200,
09,000
XRRRKS
00090,
382
0000
KK
O 000
55
XXX

%
o%
055
%5
L

RKLRRK
SR

Soetateles

RS

o204
oS
0908S
095,
5%
R

Sototelotet
0500000t0%e%0%, 1 o8-
-

o

%

55

o

!
Sateloote!
KBS
SRS
¢
%!
doSode%
L%l
K
RRKS

288
o2
QL

%!
doded
KK

SRRIKS 5050505
GRS R0
SGRKE RERKEL
ERIRRS 2RKS
ERALLRS 25
ZHLREK 25K
2R 0!
I 28
ERLRRS 2RKS
2RRELS RS
ERLRRS RS
ZHLREK RS
RS 35555
2K 28
2K 2%
IRIGERRS 2RSS
SRHLRR 25
RRXXXS RS
SREES 0205058
0 e R3S
SRS oK
L V1%
ose> =008 K5
028, & Yo% 20X
sl 3000
edere%ede! o g0s
X RRS
e <%0%s 1008, ~ o0es
X 300K
900 € 1958 e
00 2 %98 ¥ 00
RCIXK f.ﬁﬁf
KBRS st
2GS o 0%

(Total for Question 2 is 4 marks)

020

Satatatets

SRRXRK. 6%5%?

LS Patatate

Seletete% IS N )

LIEm]

R 0 R0 5
P 7 4 0 9 1 A 0 5 4 8 Turn over



-
3. Asequence of terms a , a,, a,,... is defined by

a =4

a,., =ka, +3

n+l

where k is a constant.

Given that

» all terms of the sequence are different

find the value of k&
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Question 3 continued
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Figure 2 shows a sketch of the curve with equation y = f(x), where
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f(x)=2"-10x
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The curve crosses the x-axis at x = a, a > 1, as shown in Figure 2. ,/,;g- 25
,ﬁjl'\ j //-h
(a) Show that a lies in the interval [5, 6] z m
@) 5 E
Given that f'(x) =p x2"— 10 SURS SRS
%? ;g/
(b) state the value of the constant p .,::g_: CO
1) e o
(c) Taking x,= 6 as a first approximation to a, apply the Newton-Raphson method once 5 o
to f(x) to obtain a second approximation to o %
Show your method and give your answer to 3 significant figures.

(2)
The curve has a minimum turning point at O, shown in Figure 2. 8 E
. -
(d) Use the answer to part (b) to find the x coordinate of Q 2. o
Show your working and give your answer to 3 significant figures. 3 S S %
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Question 4 continued
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Question 4 continued
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2

5. The table below shows corresponding values of x and y for y=¢

The values of y are given to 4 decimal places as appropriate.

0.25 0.5 0.75 1 1.25 1.5

0.9394 | 0.7788 | 0.5698 | 0.3679 | 0.2096 | 0.1054

(a) Using the trapezium rule with all the values of y in the table, find an estimate for

1.5

giving your answer to 3 significant figures.

3)
Using your answer to part (a) and making your method clear, estimate
! 2
®) @ | e dx
15
(ii) e 2 +7 |dx
o 3)
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Question 5 continued
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6. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of

.
(2+3x)°

writing each term in simplest form.

(b) Find the range of values of x for which this expansion is valid.
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Question 6 continued

J@%&%
dﬁgﬁgg
IS

RS
oSl
g%

000508
00000
ﬁﬂb
R

o

XX
<

8

>
X8
003
pasess
%
R

00
telotedodet
PO
S9s0o%
XL
RS

O 000,
002
A'e
A
q’

OO
0%
o

5 AR
DR
RIS

S %
bogere’
& 0\'¢

oV
&

A
pros

[
.V
'’

»
X

%
QL

%
Qe
%

4

kS
%

5

%
255

“ e
SR
ST
S <
S
958 = 5 1958
5

\
INE
KRR
QR
KK

|1

o
totel
%!

2

-

% =%

é;&
X

'
PO o aotet

0
o8od
RRRKR

K
GRR

b e
N
RS
OO
BXX,
%350’

05%%%
QRR
Sodesete% %

9209200,
09,000
XRRRKS
00090,
382
0000
KK
O 000
55
XXX

X
<
055
35S
Q’

RKLRRK
SR

Soetateles

RS

o204
oS
25
095,
5%
R

Sototelotet
0500000t0%e%0%, 1 o8-
-

o

%

55

o

!
Sateloote!
KBS
SRS
¢
%!
doSode%
L%l
K
RRKS

288
o2
QL

%!
doded
KK

SRRIKS 5050505
GRS SRR
SGRKE RERKEL
ERIRRS 2RKS
ERALLRS 25
ZHLREK 25K
2R 0!
I 28
ERLRRS 2RKS
2RRELS RS
ERLRRS RS
ZHLREK RS
RS 35555
2K 28
2K 2%
IRIGERRS 2RSS
SRHLRR 25
RRXXXS RS
P00.9:9,049 02030
0 e R3S
SRS oK
L V1%
ose> =008 K5
028, & Yo% 20X
sl 3000
edere%ede! o g0s
X RRS
e <%0%s 1008, ~ o0es
o ale%e 300K
900 € 1958 e
00 2 %98 ¥ 00
Sotivar¥e¥ f.ﬁﬁf
AL _=7
2GS o 0%

(Total for Question 6 is S marks)

o%%
SRS
posssetetels
K Batosototel

RIKKK IS N Y

15
. | F07RR 0 R AU R Y 6 A
P 7 4 0 9 1 A ® 1 5 4 8 Turn over »



r

7. The functions f and g are defined by

f(x)=%lnx
4x+3
g =9

(a) Find gf(e®) writing your answer in simplest form.
(b) Prove that g is a decreasing function.

(c) Find the range of the function fg

x>0

x>0

(2)
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Question 7 continued
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Question 7 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

VA
5 //////
R
|
o X

Figure 3
Figure 3 shows a sketch of part of the curve with equation
y=~2x-7

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis, the y-axis
and the line with equation y =5

Find the exact area of R

(6)
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Question 8 continued
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9. (a) Prove that the difference of the squares of two consecutive odd numbers is always a

multiple of 8
3)

(b) Show that the difference of the squares of two consecutive even numbers is not
always a multiple of 8

(O))
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Question 9 continued
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10.

y=1(x)

Figure 4

Figure 4 shows a sketch of the curve with equation y = f(x) where

£(r) = (dx—k)e " xeR

and where £ is a positive constant.
Given that the curve has a maximum turning point at x = 1

(a) show that £ =2
(b) Hence show that the only other turning point is at x = —%

Given that the equation f(x) = p, where p is a constant, has exactly two distinct roots,

(c) find the range of possible values for p

C))

(1)

(&)
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Question 10 continued
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Question 10 continued
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11.

Given that € is measured in radians, prove, from first principles, that the derivative of
sinf is cos 0

You may assume thatas 7 — 0, #—)1 and %}1_1—)0
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Question 11 continued
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12.

G F
D
Ne B
2k A
C
3 B
. M
0 4i A
Figure 5

Figure 5 shows a sketch of the cuboid OABCGDEF

Unit vectors i, j and k lie on the lines O4, OC and OD respectively where O is
the origin.

Given that
— —> —>
* 0OA=4i and OC =3jand OD =2k
» the points M and N are the midpoints of AB and CG respectively
—> —>
+ the point P lies on MN such that MP = 3PN

(a) show that

OP=i+ 21 j+ ik
8 4 4)
The straight line through O and P meets the face BFGC at the point O
(b) Find the coordinates of O
(2)
J
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Question 12 continued
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Question 12 continued
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13. In this question you must show all stages of your working.

Given that the first three terms of a geometric sequence are

8siné 3sin26 2 +2co0s260
and 0 < 0<%

(a) show that

sinf = 8
9
4)
Hence, or otherwise

(b) prove that S exists
(2)

(¢) find the value of § - S giving your answer to 2 significant figures.
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Question 13 continued
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Question 13 continued
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14.

In this question you must show detailed reasoning.
The height of the tide, H m, in a harbour, is measured ¢ hours after midnight.

The rate of change of H is modelled by the differential equation

dH
v Acos(bt)

where 4 and b are constants and ¢ is measured in radians.
Given that

» the largest value of this rate of change is 2 metres per hour

» the time between consecutive tides of maximum height, in the harbour, is 12 hours
. . . . 30
» the maximum height of the tide, in the harbour, is — metres
T

find a complete equation for the model, giving H in terms of ¢
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15.

The number of mice on an island is being monitored.

When monitoring began there were 4000 mice on the island.

In a simple model, the number of mice x, in thousands, is modelled by the equation

k(3t+2)
445

where £ is a constant and ¢ is the number of years after monitoring began.

(a) Find a complete equation for this model.
(b) Hence calculate the long-term population of mice predicted by this model.

In a second model, the number of mice x, in thousands, is modelled by the
differential equation

drx 2
45—6)6 X

where 7 is the number of years after monitoring began.

4
(c) Write p > in partial fraction form.
(d) Solve the differential equation with the given initial condition to show that

12¢°

x:
1+2¢°

(e) Hence find the long-term population of mice predicted by this second model.

2

(1)

(&)
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Question 15 continued
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16.

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

YA

=V

P4, k)

Figure 6

Figure 6 shows a sketch of the curve C with parametric equations

x=2+4cost y=3t+2sint —ggth

The point P(4, k), where £ is a negative constant, lies on the curve.

(a) Find the exact value of &

The point Q lies on the curve.
3
Given that the gradient of the curve at Q is 5

(b) find the value of 7 at O, giving your answer to 3 significant figures.

(2)

(6)
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Question 16 continued
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