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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.
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® 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.
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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 8 questions in this question paper. The total mark for this paper is 75.
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® Try to answer every question.
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1. Given that

2n+l _ 4 B

n?(n+ 1)2 o (n+ 1)2
(a) determine the value of 4 and the value of B
ey

(b) Hence show that, for n > 5

2r +1 n+an+b

r? (r + 1)2 - c(n + 1)2

r=>5

where a, b and c are integers to be determined.
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Question 1 continued
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 5 marks)
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2. (a) Use algebra to determine the set of values of x for which
9
-5 < —
* x+3
(6)
(b) Hence, or otherwise, determine the set of values of x for which
s
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Question 2 continued

(Total for Question 2 is 8 marks)
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3. The transformation 7 from the z-plane to the w-plane is given by

z .
W= —- z # —41
z+4

The circle with equation |z| = 3 is mapped by T onto the circle C
Determine
(i) a Cartesian equation of C

(ii) the centre and radius of C

®)

.

P 7 2 4 0 2 A 0 8 3 2

O

S
SELAL
X

S

QR
qu

S PS
DOS rerates
25

S X5
PLOTaYal %!
peoge: rades
DeSod 1108
S
SOSeIe%s
SIS
SRS

oy
s
SEERIERILE
RHKRKKKLKY
RRREEIIRLLLS

O
%
855
0ot
020

%
53
b0%es
bo%es

00K
88
SRR
2R
0RLLKS
RS

<
5
0!
K
2RI,

GO
S5
o S
S
XXX

QRLKKL
00605 %%
QRARKKL



7

> %
0 ote ot totetoteotetoetetetete%
ZRLRRLRLRRLRLRRLRK

Y

AL
X
R

X
IR
IS
R

0% %
$%0%%
patesetetototeses
posete!
KK

AKX
0002000200202 %0 % %0 % %% :‘:

<X
5

RN

OO0
poRogelelelete
O
(LXK
SRR
LS,

%%

>

2
RS

<

58S

S
5

QR
pgeteteetete!
Q
QL

.05
25

XX
o%!

poseta
b9

SR

QRS

XX AN
3
893

::0.0‘0
::
K

<
% XX
RRRKX

%%
28
KX

X
535S
X8
CRLLKE

Question 3 continued

O0mm

P 7 2 4 0 2 A 0 9 3 2

9

Turn over »



7

Question 3 continued

10

P 7 2 4 0 2 A 0 1 0 3 2

O

XRXXKS

R o
2
SR

<5
SRS,
5
LRl
SO
PO 100

S
FIKL
Do%scenr 058
xms
X S

00
’%‘1
L% %
%

QO
o

<\
00

Soteontetetet
X PN
LGN

SR IELELILS

boses
XS
b9%es

K
S e o a e te e tatatstetatotetytatetese
0K .

0%}
dotodetetoteds

<

KA AR IIK KA
O

33
X5
3
55

%

0
potele!
foteses
55
55

o%
3%
bo%s

20%



XX
o%

> A
%qu%%hgaw L
CORRRRRAESIRR

et te et tetetetetetetets

i atetetotetotetotetototetotete!

ZRRLRLRRLRLRRLREE,

‘%
XS
%:}4{"0’

9%

CLT

5
S

i

)

.0

N
ot
%%

%%
e
"B
st
X,

oSe%

+96%%

S
i1
23

O
RRLRRIELS
SENOYKIL
PDON
‘DO:N
SIS

%@ﬁ?
4&}3&
RRKRS

QR
SORRREES
IRRRES
SRRLEKS
%5 %S
Satoseseses
SR

%%

qgg
% XX
o

%% 0902090000099 %%
e tatetetetesesasatototetetess
RITE

S
ROy
LIS
S S
SRR

OO
X
KEOYT<
RANNT B¢
RLRZRRLR

OO
KX
L0508
YO
R
s
oot

&
S

XX
o%!

R

X
S

%
38
r"(

O
g0
-
%

XX
0’:‘0
$96%%:%%
‘:0.0.:0

RELELKLS
S
2% 2
CRLLLLS %
0‘0 0‘0‘

XX
%!

XXX
CRXXKS
RS

QR
200050 %%

00.0 :.0 XX
R ORIR
QLRI
doototetotetotetoteds
oot otetetetese!
RLRLRRLKS

065
%
2%
5
d0%es
K

S
2L
XX
o2e%!

¥

02
o%
RS
=K
KRS

o2e%

7

Question 3 continued

(Total for Question 3 is 8 marks)
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4. (a) Determine the general solution of the differential equation
d_ 3ytan x = e* sec’® x
dx

giving your answer in the form y = f(x)
)
(b) Determine the particular solution for which y=4 at x=0
(2)
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Question 4 continued
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5. Given that S
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d?y dy S
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3
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(a) determine % in terms of d_y , dy

— and y B
dx? dx §¥Mw§x

4) s
) dy
Giventhat y=2 and — =1 at x=0
dx
(b) determine a series solution for y in ascending powers of x, up to and including the %;fv;‘
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Question 5 continued
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» Initial line
Figure 1
The curve shown in Figure 1 has polar equation
r=4a(l+ cosb) 0<l<nr
where a is a positive constant.

The tangent to the curve at the point A4 is parallel to the initial line.

(a) Show that the polar coordinates of A4 are (6(1, %)

(6)

T
The point B lies on the curve such that angle 40B = 3

The finite region R, shown shaded in Figure 1, is bounded by the line 4B and the curve.

(b) Use calculus to determine the area of the shaded region R, giving your answer in the

form a? (mt +p 3+ q), where n, p and ¢ are integers.

(7
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Question 6 continued
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7. (a) Show that the transformation y =xv transforms the equation

2
3 El_gi _ fi 5121 + 6J}

o xde ?ﬂLSny2 x#0 0))

into the equation

2
3 % +3v=x (I1)
(6)
(b) Hence obtain the general solution of the differential equation (I), giving your answer
in the form y = f(x)
(6)

.
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Question 7 continued

(Total for Question 7 is 12 marks)
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8. (a) Use de Moivre's theorem to show that

sin50 = 16sin’ @ — 20sin*@ + 5sind

)
(b) Hence determine the five distinct solutions of the equation
16x° —20x3 + 5x + % =0
giving your answers to 3 decimal places.
3)
(c) Use the identity given in part (a) to show that
JZ(4sin50 — S5sin* 6 — 6sin0)d0 = a2 +5b
0
where a and b are rational numbers to be determined.
“4)
J
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Question 8 continued
(Total for Question 8 is 14 marks)
TOTAL FOR PAPER IS 75 MARKS
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