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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.
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® 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.
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® 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.

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

( Please check the examination details below before entering your candidate information D
(Candidate surname Other names J
Centre Number Candidate Number
Pearson Edexcel International Advanced Level
Time 1 hour 30 minutes Paper
reference
- .
Mathematics
International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2
\_ _J
( You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Yellow), calculator
L\ - )

Turn over

e B 111 . =

Pearson



( )
1. Given that y = In(5 + 3x)
'y
(a) determine, in simplest form, F
X
3)
(b) Hence determine the Maclaurin series expansion of In(5 + 3x), in ascending powers
of x up to and including the term in x°, giving each coefficient in simplest form.
()
(c) Hence write down the Maclaurin series expansion of In(5 — 3x), in ascending
powers of x up to and including the term in x°, giving each coefficient in
simplest form.
(1)
(d) Use the answers to parts (b) and (c) to determine the first 2 non-zero terms, in
ascending powers of x, of the Maclaurin series expansion of
5+ 3x
In[ ——
5-3x
(2)
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Question 1 continued

(Total for Question 1 is 8 marks)
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r’

2. (a) Express

1
(2n=1)(2n +1)(2n + 3)

in partial fractions.

2

(b) Hence, using the method of differences, show that for all integer values of #n,

1 n(n+2)

(2r - 1)(2r + 1)(2r + 3) a(2n + b)(2n + c)

r=1

where a, b and c are integers to be determined.
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(Total for Question 2 is 6 marks)
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1
3. (a) Show that the transformation y = — transforms the differential equation
z

dy

2
x —
dx

+xy = 2y° 1))

into the differential equation

dz 2
& x 7 (H)

(b) Solve differential equation (II) to determine z in terms of x.

(c) Hence determine the particular solution of differential equation (I) for which y = —%

at x=3

Give your answer in the form y = f(x).

(&)
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Question 3 continued
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( )
4. % _ y2 .
(a) Show that
where 4 and B are integers to be determined.
“)
Given that y=1 at x =-1
(b) determine the Taylor series solution for y, in ascending powers of (x + 1) up to and
including the term in (x + 1)*, giving each coefficient in simplest form.
3)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Use algebra to determine the set of values of x for which
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r

6. A complex number z is represented by the point P in an Argand diagram.

Given that

|Z—2i|=|z—3|
(a) sketch the locus of P. You do not need to find the coordinates of any intercepts.

The transformation 7 from the z-plane to the w-plane is given by

iz .
W= —- z# 21
z—-21

Given that 7 maps |z — 2i| = |z — 3| to a circle C in the w-plane,

(b) find the equation of C, giving your answer in the form
|W—(p+qi)| =r

where p, ¢ and r are real numbers to be determined.

2

(6)

J

20

P 7 2 4 6 7 A 0 2 0 3 6

EEC .

SLRRK
proseseteses
RN

(9%
e
PP
57 1
S
5
§3

5
Jo3saal!
959~ e

[0 3%
.0: :‘::0:0
$Pove:s

oo
05




00057
XKL,
pSetetetels
SERRRE
RS

CRRLRKR

<
<5

%

55

R
LXK,
5305

oot
5

SREILRLS
fotoses
GRS

25
<
RRRIRLLL L

o

L

s
S

<
0%
36 %6%6%

%
%
o0

<2
<

555
R

(>
betetetets
q . r

Pe0:s
‘I:“.

1%

9%

WX
b S
XK

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

<535
S
Sogoteseset
RREEKLS

¢
X
5
L5

290
“0.‘0'.0
K.

<X

<
RS
EAS
o ete%et
ZRRKS

09
o%

0
CRS
2K

OG0
DRI
S
A
o%
R

QX
2

0093

OO
SRR
K
Al

%%
<
<
0%t
HS-Al
04&5
AR

SRR
FLAY
%

<
SRSLERLLERE
AINOTX
2ANLIEY
ARSI
K85

EARK

N5
5!

P
5

2

00

0%
.‘0‘
03
%
KR

%!
S
e
S

%%
%

QIR
L

RSIRELIK,

OG0
2
58
%

55,

oot
Sotetete!

SR

0%

SSoetetetodetes
PRIZRKLLRRS

o%

2%
XS
o

G0
%55

fotes
055
&

hoses
9%

>
<
<
=
X
<
}v

<>

<
LR
po%e

e
5

&5

5
X
%8
$9%0%9
28

<
%
25
e
5
&5

&

5
5

%
2o

X
5

00

R
2355
XS
55
8

O
S5
5%
k<o
R
58

0
<
=R
2
S

RS

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

RRERK
fotetetotets
KX

0K

0992

SHERES

<
S
2K
boos
&5
o

%
<

<
CRRRLK
000 %
RLARKS
CRRSKRS

o%
o%

~ ~
Question 6 continued
\_ y
21
am ) A R A O Turn over »
P 7 2 4 6 7 A 0 2 1 3 6



7

Question 6 continued

22

P 7 2 4 6 7 A 0 2 2 3 6

EEC .

LSRR
KRS,
LRI,
SRR
G,

boteres e8
AL0088
0000:

prosevasiies
SSSITHLS
s

B
o
S5

e
SSERES
S
b2,

:o,o
Sl S
GRS
oNTets
PO o 1598

dosorese

9

S S
PLe

%9,

0%
X

oo % el
SIS,
0% 1155
0.4-0 X

SRR
(90950509
o



6
0L
XK

R
SRR

o

<

X
5%
’.:"

%
CRRLRKR

0

2L
o0
%0l

KR
<

OIS,

RARRAKARKARA KN

%
K85

LS
QK
KK
S
%

o0

bt
5
KL

XX
000

%
35

Yotet

LIEC

o5

P

XKL
X

X X
<K
'Q‘b

9%
Pdad

K]

o RIRRLXR
RREIRKLIRKL LR
oot sotetetotetotetetes

RRRREEBRS

<55

25

25
KKK
KK
odesetetetel
RRLRRLES

'A"'
R\
B ERR

SRR

Q% KD
CRLAISESIEEESELL
YTV FEEN

IS
HRSELI
[ <}

Sodoel

%!

5

%
"

&

o
iau

%
X X

%
BPE
KRR

X
<

%
%%

N
SRS

<

20!
QLEKE,
Soetetetess!
bosaseietetels

00!

<>

9
hogs
94

XA
o5
K

COKIHLKLS

SIEERELEL
ERRZRLLRRLRRIS

OO
QHLRILAS
St tetotototetetet
SR totetetetetetet
RS
ORI
RS

LK

<
<

b9t
o0

020!

2L
X

é’
!

o0

<
35
o9

5

<
<

5

o%

KK

&
9%

S
KL
K
gt

XX
<X

o0°

2L
X
55

<

o

%
<5

5

05
298
5
bt

0%

Noses

N

%

S8

<
et
<
S
bt

o0°

X R

R
X "‘ 9%
%!

=

00
bote,

OO
KK
R

q%%

RRLRS

<

K

R

0%
&

DR
XX
0.0 0.0,

9%

SRR

%%

pososoressset
RS

RKHKRKY

LRRRLRS

%
0%

<
o
<

%
<

<
%
%
%
<X

<2

5

<R
<

%
<

s

Question 6 continued

(Total for Question 6 is 8 marks)

EEOCm

Turn over »

P 7 2 4 6 7 A 0 2 3 3 6



SLRRK
4 ) S
SRR

7. In this question you must show all stages of your working. K
Solutions relying entirely on calculator technology are not acceptable. 5% 3

(a) Use de Moivre’s theorem to show that SO

. 4 ) g
cosSx = cosx(a sin” x + bsin” x + c) o o
Dogseteles
i<

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

4)
(b) Hence solve, for 0 < 6 < %
cos 50 = sin20 sin @ — cos 0

giving your answers to 3 decimal places.

(C))
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Figure 1

The curve C shown in Figure 1 has polar equation

r=1-sind 0<0<%

The point P lies on C, such that the tangent to C at P is parallel to the initial line.

(a) Use calculus to determine the polar coordinates of P

The finite region R, shown shaded in Figure 1, is bounded by

* the line with equation 6 = %
» the tangent to C at P

* part of the curve C

 the initial line

(b) Use algebraic integration to show that the area of R is

3%(617‘[ + b3 + c)

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

Initial line

C))

(6)
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1

9. (a) Given that x = ¢ , determine, in terms of y and ¢,

-
0 L
(i) %

1

(b) Hence show that the transformation x = 7>, where ¢ > 0, transforms the
differential equation

xdz—y—(6x2 +1)d—y+9x3 =x (I)
dx? d YT

into the differential equation
d? y

dy
4—— —12—=—+9y = II
ds? dt+ y=t (1)

(c) Solve differential equation (II) to determine a general solution for y in terms of ¢.

(d) Hence determine the general solution of differential equation (I).

C)

2

©)

Oy

J
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