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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 47°

Curved surface area of cone = 77 x slant height

Volume of sphere = %nﬁ

Series

Arithmetic series

Sum to n terms, S, = §[2a +(n—1)d]

Geometric series

Sum to n terms, S, = ad=r)

(1-r)
o a

Sum to infinity, S_ = - I <1

- r
Binomial series

-1 -D...(n—

(l+x)"=1+mc+mx2 n(n—1)..n r+1)xr+... for |x|<1,ne@

! r!

Calculus

Quotient rule (differentiation)

d ()] _ F'(x)glx) — fix)g'(x)
dx \ g(x) [g(0)]

Trigonometry

Cosine rule
In triangle ABC: @* = b* + ¢* — 2bccos A

sin@
tand = ——
cosé

sin(4 + B) = sin 4 cos B + cos 4 sin B sin(4 — B) =sin A cos B—cos A sin B
cos(4 + B) =cos 4 cos B—sin 4 sin B cos(4 — B) =cos A cos B+ sin 4 sin B

tan A + tan B tan4 — tan B
1—tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x =
0g,a
2

P 6 6 0 2 5 A0 2 3 6

RS
S

%5
'S
S
ot totetetetesel

%
%
%
%
%

poos
%5
&
fosesoteses
KRRRKS
S,
KRS

SRS
LIRS

QORIRKK,

REERRLLRRL

Yo%
ool
-
Ko
L%
SIS
%a%%%
%

ot
SPPRS
KRS
Boge® = Jo%¢

25
G
S

¢
S
0]
455
botote

>
batet
o
4
5

¢
<
B
S
b
5

>
<
N
Y
R

OO
dSeteetelete!
NTARY
e ¢l |
0000088, 1 47 b

o oa ot

SIRSLILSL,

K



58S
s

R

XA AR
2909
QKELLKLL

Answer all ELEVEN questions.

X
QL
G
$9s9:%

X
<RI

(XL
Doeses
%

0
TSttt

5% S
SRKKRRIIARKLIRRNRS,

Write your answers in the spaces provided.

<
3
AKX,
yH®

3,
oot

O
=
.
%!

%
5

>

You must write down all the stages in your working.

1 Find the set of values for x for which

(a) 8x—-7<5x+5
(2)

(b) 2x>-5x-3 >0
3)

(c) both 8x—-7 <5x+5 and 2x*-5x-3 >0
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(i1) the value of x for which this maximum occurs. B

Bo%es ~ %

2 LEZK
PReseseteses

SRR

Jo%esesetese
LR
SRKES
IOt
Jo%esedetese
LR
SREES
SRR
S
SEIES,
SRS,

<X

590000

.................................................................................................................................................................................................................................................. LXK
SRR

RRKA
e
SRS
.................................................................................................................................................................................................................................................. 1909999
LK

SO
pro% S %8
progaat et

Poveteteles
.................................................................................................................................................................................................................................................. ﬁ%w&&
0%
RATY
oot
1905 008
SR

—

<
R <
CXK i
< iy <
KIS,
e i
D938, 0%
RRLEXS

<

o2
KEHHRS

P 6 6 0 2 5 A 0 4 3 6



S8 1 1
S5 uestion 2 continue
KRROKE

Mg‘o‘o

D08 - 90N

SRR

52X
SO
N

%%
RRLKS

RREKS
Sosesaseseses
R ERRREERREERRILRKELR

%

%% %o %
SRS

< RREIAERIIA IR IR IR IK KK

%

195999 %

9% R
KOO IR KA XA AKX AR A A AR AN

%
%
S

LIRS
dotetoteletetete!

OQEGEREIHN,

SRRES
pleletetete!

%
LGNNI

RIS

S5

RIS II IR IIIR

SR
S
S

QX
XK
S oagts
N
.’

A
SRR
0K

<]

<
<

<
%
oo

4

2%
o

=

<
0L

X
-

GOQ
bo%es
X
X
%
2R

%
&
c;:‘
XK

o
%
A44 %2

hoses
2K
9

o

%
%

2928

<
oo
5%
S %0

X
$%%

0%
QL

%
<X
%%

%

25

S
RS

2

'S
Q5LIARKL

GO0
o900
8
35
ofels!
betee

<
LK

%
QR

L
SRR
XK
CIHLLLHLRLISES

%
0%
%
<
vy 1%
7R

<>
9%
hgels
3 =
25

>
&
ST
g =
%%
<

2
X
k|

poe%es

<2

)
)

0
b9t
o
%

X

ol

-

)

XK
Josetes

<5
<K

SRR

%

294

S5
CRRRLES

1%
09%4009:%
XK
Sootetels
X

9%
S0 00
KSR

(Total for Question 2 is 6 marks)

XXX
KX
e

000

8
XX

o0t

%
9

%
<

R P 0 A T R 0 5
Turn over »
P 6 6 0 2 5 A0 5 3 6 urnove



Diagram NOT 2
P 0 accurately drawn
18cm 18cm
0
Figure 1
Figure 1 shows a sector OPQ of a circle with centre O.
2
The radius of the circle is 18 cm and the angle POQ is ?7[ radians.
(a) Find the length of the arc PQ, giving your answer as a multiple of 7
(2)
Figure 2 below shows the sector OPQ and the kite OPTQ.
T
Diagram NOT
accurately drawn
P >0
18cm 18cm
0
Figure 2
PT is the tangent to the circle at P and QT is the tangent at O, such that
angle PTQ = o radians.
(b) () Find o in terms of 7
(1)
(i) Calculate, to 3 significant figures, the area of the region, shown shaded in
Figure 2, which is bounded by the arc PQ and the tangents PT and QOT.
(6)
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Question 3 continued
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(Total for Question 3 is 9 marks)
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4 The point 4 has coordinates (—4, —10) and the point B has coordinates (3, 11)
The line / passes through 4 and B.

(a) Find an equation of /.

(2)
The point P lies on / such that AP: PB =3:4
(b) Find the coordinates of P.
(2)
The point Q with coordinates (m, n), where m < 0, lies on the line through P that is
perpendicular to /.
Given that the length of PQ is J10
(¢) find the coordinates of Q.
(6)
The point R has coordinates (—11, —21)
(d) Show that
(1) 4B and RQ are equal in length,
(i1) AB and RQ are parallel.
4)
(e) Find the area of the quadrilateral ABOR.
(2)

10
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Question 4 continued
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5 The nth term of a geometric series with common ratio r is u, i
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6 f)y=x*+(p+1x*-10x+¢
where p and ¢ are integers.
Given that (x — 3) is a factor of f(x)

(a) show that 9p+¢g+6=0

3)
Given that (x + p), where p > 0, is also a factor of f(x)
(b) show that p>+ 10p +¢ =0

3)
(c) Hence find the value of p and the value of ¢.

()
(d) Using your values of p and ¢, factorise f(x) completely.

(2)

16
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Question 6 continued
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X

7 (a) Complete the table of values for y = 3Z +2

Give your answers to 2 decimal places where appropriate.

(2)

y 3 3.32 5.95

(b) On the grid opposite, draw the graph of

y=31+2 for 0 <x<5
(2)

(c) By drawing a suitable straight line on the grid, obtain an estimate, to one decimal
place, of the root of the equation

log,(6 —2x)* —x=0

in the interval 0 <x <5
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Question 7 continued
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Diagram NOT
accurately drawn

4xcm

|

Figure 3

Figure 3 shows a metal solid S.
The solid is a right triangular prism.

The cross section of S is an equilateral triangle with sides of length xcm.
The length of S is 4xcm.

The prism is being heated so that the cross sectional area is increasing at a constant rate
of 0.03 cm?/s.

(a) Find, giving your answer to 3 significant figures, d—: when x =2

(b) Find the rate of increase, in cm?/s, of the volume of S when x = 2
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10 (a) Solve the equation
tanx® = -3 for 0 < x < 360

Give your solutions to the nearest whole number.

3)

Given that

7sin*0 + sinf cos@ =6
(b) show that
tan’6 + tanfd — 6 =0

3)

(c) Hence solve the equation

7 sin® y° + sin y° cos y° = 6 for 0 <y < 360
Give your solutions to the nearest whole number.

4)
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Question 10 continued
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Diagram NOT
accurately drawn

Figure 4

The region R, shown shaded in Figure 4, is bounded by the curve with equation y = ¢*,
the curve with equation y = 4e™, the straight line with equation x = a, the x-axis and the
y-axis.

When the region R is rotated through 360° about the x-axis, the volume of the solid
generated is

k—8me*

where k is a constant.

Using algebraic integration, find a possible value of @ and the exact corresponding value
of k.
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Question 11 continued

(Total for Question 11 is 8 marks)

TOTAL FOR PAPER IS 100 MARKS
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