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1. Given that

2n+1 A 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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2. (a) Use algebra to determine the set of values of x for which

9

-S5< —
o x+3

(b) Hence, or otherwise, determine the set of values of x for which

s
TS it
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Question 2 continued
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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
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Question 3 continued
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4.

(a) Determine the general solution of the differential equation
d
2 _ 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

.

12

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

O

SRBIES
SR
ot

%

SXITKS
o382
BO%e" 2039
020 0% %%
SRS
<
SRR
CRAS
RRRRKS
SRRRRS
SRRRKS
SRR

%
5%
020!

R

(ORI
R
R IIILLLKS
SRR
e e e % % %% %%
RRRIRRIILXIIIKK,
SIS

3;'

QRS

RRRKS
35S

&
00e
S,

SLEK,

0% e

SN

5%
2

o
188
-
X




Further Mathematics - 2022 - May/Jun - FP2 - QP

GradeMax

o%

.
L858 0

35

006
SRR
XX
Sosoteseses
SoSoreseses
12020%0%%
olototets

X%
8
28

K
RRS

Question 4 continued

55

L

R
SRR
2626

5
o5

RS
A e¥e%

RRAXXS
XXX

‘%
XS
Q%%?

oo
CLT

X

X
830202
CERE
KNS
RN IS,
000‘0’0.
SRR

XX
E
%

oSe%

+96%%

S
i1
23

000
XRAN
N
) |
é}&
L0

X

()

O
%

%%
XX
o
)
’\

o%e%
o5

B

<
5%
55

%@ﬁ?
4&}3&
RRKRS

X

%%
R

o

RRL

X
oS
KRS
000
o008
X X

qgg
% XX
o

%% 0902090000099 %%
e tatetetetesesasatototetetess
RITE

NS

K

Petatarats
)

XX
o200

X

<
o203

e
&
o%!

X
550
Y
Ld ’1
%

oo’

o~
boses
o
r"‘
RRRS
LR

0>

2

S
%
o

&
S

XX
X XK
%S
)
R
o
oot

X
R

R

X
S

%
38
r"(

O
g0
-
%

3382
posesetess
K]

ootete%

2562005

KRR
555

0’
2
%!
KRB
R
00’0 0.0.0.
0‘0 0‘ <X

XX
%!

QR
200050 %%

%%

oo
KRS
Sasoteseses
SRRRKS
XK
SRS

00
%
2
255
%!

2
3%
25

%6e%s

0%~
%
00000
KL
o20te%e%s
RRKS

S
2L
XX
o2e%!

¥

02
o%
RS
=K
KRS

o2e%

ormm R A0
P 7 2 4 0 2 A 0 1 3 3 2

13

Turn over »



Further Mathematics - 2022 - May/Jun - FP2 - QP
I

eoteototet
( ) K

Question 4 continued 53555

=%
Do %es
pLosorores
SRLA

S906%%%¢
XGRS
PoSerm—ated
Y
prot & %8
PLogea iies
S

S

06%:9)9

K5
atateds
ST
xms
KPS

B
T4
o% o%
o
QUKL
0T %8

< i
s

o
ROt 1 4
o
NS

S SEEBIBEK,

0
2958
55
55

3RS

%
XX
KL

0:::::::
E&%&%O
0000 %%

5
5%
0202

7
\_
00
dotodess
RRKS
XK
K&
0

14

— R A0 T
O
P 7 2 4 0 2 A 0 1 4 3 2



GradeMax
Further Mathematics - 2022 - May/Jun - FP2 - QP
a4 )

Question 4 continued

KK

RIKK
$RXKS
8"13;’ :

X
10003

doded
5
o

OO
55
0%
5

9%

R

55
%%

XX KK
ootededs
ooods
S
R

%

&

00000.0.00’000
0%
003!
2L
ﬁﬂ%
SR

K
K
= 1%
%
R

ol

R

X
X
RS

00
5
A

P
X

XXX
0059303
(&5
[ A
RS
RS

X
3
4

<>
%
0903

X
2

¥
5
KX

e
QRBRRKL
%! e to¥]

5

o202
0029308
% o)
boser
SRS
SERRFS
Dot ¥ & 0%
Joo% ekl
podea-tod
S PSS
0%

care

o,

~

—avg

=
002708
LMK
SRERK
Bos e
b @ o8

0000,
0. 0.0.9
N

N

ZRILE

SRR,

XXX
12020392,
YY)
LR
otete’e!

O
K
<]

$96%%%
GERREE

<
K

00

SRR
Sotodetelet

S Sototetetote!
KIREE
LIBEELEE

potetetotode!
QRS
s
0%6e%

X
S teotetete!
R0RIRK
oo totetetete!
oSotetelotete
SRR

o

o
%5

55

5555
95%%
TS
XXX

(Total for Question 4 is 7 marks)
\ J

15
[ [ Turn over »
P 7 2 4 0 2 A0 1 5 3 2




Further Mathematics - 2022 - May/Jun - FP2 - QP
I

r

S.

Given that

d’y dY
— 4+ 2= -2y=0 >0
ydx2 dx 7 7

3

2
(a) determine % in terms of d_y , dy

— and
o de ey

Given that y =2 and % =1 at x=0

(b) determine a series solution for y in ascending powers of x, up to and including the
term in x*, giving each coefficient in its simplest form.

(C))

(C))
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r

6.

» 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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7. (a) Show that the transformation y =xv transforms the equation

2
@y 6dy 6y

W xdr ?ﬂLSny2 x#0 )

into the equation

2
E TSI S (I1)
dx2
(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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( )
8. (a) Use de Moivre's theorem to show that
sin50 = 16sin°6 — 20sin*0 + Ssinf
)
(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)
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Question 8 continued
(Total for Question 8 is 14 marks)
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