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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+)c)"=l+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 A 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
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3:3:%:3:; Answer all ELEVEN questions.

St

:§:§:§§:§: Write your answers in the spaces provided.
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You must write down all the stages in your working.
1 Find the set of values of & for which the equation
2kx*+ Skx+5k—-3=0 where k#0

has real roots.
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( )

2 A particle P moves along the x-axis. At time ¢ seconds, the displacement, x metres,
of P from the origin O is given by

4-135t+12

X =

(a) Find the velocity, in m/s, of P when ¢ =3

(2)
(b) Find the value of ¢ for which P is instantaneously at rest.

(2)
(c) Find the acceleration, in m/s’, of P when ¢ = 2

(2)
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Question 2 continued

(Total for Question 2 is 6 marks)
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r

3 0, 4 and B are fixed points such that

—> —>
0A4=(pi—4j) OB=i+(2p+1)j
Given that \E|5’4H&§| and p >0

(a) find the value of p
4)

Using this value of p

(b) find a unit vector that is parallel to AB
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Question 3 continued

(Total for Question 3 is 9 marks)
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Diagram NOT
accurately drawn

B
Figure 1

Figure 1 shows two circles, C, and C,, each with a radius of 6 cm.
The centre of C| is O, such that O, lies on C,
The centre of C, is O, such that O, lies on C

The circles intersect at the points 4 and B and enclose the region R, shown shaded in
Figure 1

The area of region R is Pcm?

Find the exact value of P, giving your answer in the form az — b Je
where a, b and c are integers.

R 0 o
P 71 6 6 6 A 0 8 3 6

e
S

%

RAICK

OG0
SRR
XL
S
IR
5K

QR
S Selotatetototes

KRR
CRKLRRKKLR

dotateletototetotorotored

X

S
4%@%?
=

<
5
%!
2L
%S
5

<
9%
%
bt
S
2

bl
§5355
o5

%%

<
YA
o4
o

<
LR,

QOIS
STeaetosetes

=
e

[0 - . 1%
AP
IR

O
LIS
Lttt teteet ¢ o
0tetetetetete%s, v o=
SRR
SIS IEILKS



RN,
RS
S5
G
%%
KL
KL
G
%%
SRS
KRROKE
S
%%
KLRLRR
KL
Rl
SIS

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

RIS
dotetoteletetete!

K IKIAHA

SRRES
pleletetete!

%
LGNNI

RIS

O
RRRKK
oeetetete!
oS e ot tetetetetetetetototetotetotes

QX
XK
RS

N
.’

A
SRR
0K

<]

<
<

<
%
oo

4

2%
o

=

<
0L

X
-

GOQ
bo%es
X
X
%
2R

%
&
q}
XK

o
%
A44 %2

<X
<
XL

<
o%
%
58
o%
o%
Yo%

<

o
S

5

e
9392
2
5
L5
poteds

%
<X
%%

%

ool
o
R

GO0
Sogeses
25
QS5
SRS
RRRIRKEIRKS

<
LK

%
QR

L
SRR
P00 RCHINIIRIKES
XK
CIHLLLHLRLISES

%
0%
%
<
vy 1%
7R

<>
9%
hgels
3 =
25

>
&
ST
B
%%
<

2
X
k|

poe%es

<2

0
Cr
R

A

ol

-

)

XK
Josetes

<5
<K

SRR

<

294

S5
CRRRLES

1%
09%4009:%
XK
K
X

9%
S0 00
KSR

XXX
KX
e

000

8
XX

o0t

%
9

%
<

r'

Question 4 continued

O0mm

R A0 O R 0 9
Turn over »
P 7 1 6 6 6 A 0 9 3 6 urnove



( )

Question 4 continued
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Question 4 continued

(Total for Question 4 is 7 marks)
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r

5 The roots of the quadratic equation 2x+ (6 +2p)x +2p =0 are o and f

(a) Write down an expression in terms of p for

(i) a+p (i) ap
2

(b) Show that (a—8)>=9+2p +p?
C))

Given that (¢ —f) =3

(c) find the possible values of p

p 71 6 6 6 A 0 1 2 3 6
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 9 marks)
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. \
S
6 (a) Using a formula from page 2, show that cos2A4 =1 —2sin’4 8255
)
. . . . . . . SN
The finite region R is bounded by the curve with equation y =3 + 2sinx, the x-axis, O
. . . . 7Z-
the y-axis and the line with equation x = n
The region R is rotated through 360° about the x-axis.
(b) Use calculus to find the volume of the solid generated.
Give your answer to the nearest integer.
(6)
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7 (1) (a) Using a formula from page 2, show that

2tan @

tan260 = —1 ~an’ 0

Given that tan2o =1

(b) show that tana =a + Jb where a and b are integers whose values need to
be found.

(i) (a) Using formulae from page 2, show that cos(x — 30)° = sin(x + 30)° can be
written as tanx® =

(b) Hence, or otherwise, solve

cos (2y —30)° = sin(2y + 30)° for -90 <y < 90

2

3)

4)
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Diagram NOT
accurately drawn

Figure 2

Figure 2 shows a waste paper basket in the shape of a right prism with 5 faces and a
cross section that is a trapezium. The top, EFGH, of the waste paper basket is open.

The base of the prism ABCD is a rectangle with
AB=DC=2xcm and AD=BC=hcm
The cross sections HGBA and EFCD are such that
EF=HG=8xcm and AH =BG = CF = DE =5xcm
The top, EFGH, of the waste paper basket is such that
EH=FG=hcm
The volume of the waste paper basket is 2250 cm?

The total surface area of the 5 faces of the waste paper basket is Scm?

1350
(a) Show that S=40x>+
X
)
Given that x can vary,
(b) use calculus, to find, to 3 significant figures, the value of x for which § is
a minimum.
Justify that this value of x gives a minimum value of S
()
(c) Find, to 3 significant figures, the minimum value of S
(2)
L J
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9 The straight line L, passes through the point 4 with coordinates (4, 7) and has
gradient m, where m < 0

R
EIRLELIRKLEL

poteteletototets
SIRIBIKLKK,

S
SORRIKIRIKKK

0 ote st tetetetetetetel
00,
ISR IKRIL KL

020 %%
2388
% 0%
L Sotel
X

-
4
N

Another straight line L, is perpendicular to L, and passes through the point B with
coordinates (4, k) where k#7

The lines L, and L, intersect at the point C.

Given that the y coordinate of Cis ¥

7+ m?k
(a) show that Y= z—m
m* +1
(7)
Given that the triangle ABC is isosceles,
(b) find the value of m
()
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10 Solve the equation

log,x +log, x +log,x = 10.5

Show your working clearly.
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11 A curve C has equation

026%0%0%6%0 %9962 5%}

5
2%
o0

Y

(2a - l)x +1 . 6
—_— where a is a constant and x # —

- ax—6 a

(a) Find &
dx

3)
The curve crosses the y-axis at the point 4.
The normal to C at the point A4 is the line / with equation 66y — 72x + 11 =0
Show that
(b) (i) a=3
4)
Sx+1
(ii) the equation of C'is y = 3x_6 where x #2
x —
1)
(c) Using the axes on the opposite page, sketch C, showing clearly the asymptotes
with their equations and the coordinates of the points where C crosses the
coordinate axes.
(3)
The line / meets C again at the point D.
(d) Find the x coordinate of D.
Give your answer as an improper fraction.
4)
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 17 marks)

TOTAL FOR PAPER IS 100 MARKS
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