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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 472
Curved surface area of cone = zr x slant height

Volume of sphere = %mz

Series

Arithmetic series

Sum to n terms, S, = Z[Za +(n—1)d]

Geometric series

Sum to n terms, S, = ad=r")
1-7)

Sum to infinity, S_ = a I <1
- r

Binomial series

Q+x)' =1+ nx+$x2 + o+ n(n—l)...(ln—r+1)xr
) r

+... for |x|<l,ne@

Calculus

Quotient rule (differentiation)

d(f(x)) _ F'(x)glx) - f(x)g'(x)
dr{ g(x) [9()T

Trigonometry

Cosine rule
In triangle ABC: a? = b? + ¢? — 2bccos A

tané = ﬂ
cosd

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

cos(A + B) =cos Acos B-sin AsinB cos(A—-B) =cos Acos B +sin AsinB
tan(4 + B) = tan4 + tan B tan(4 — B) = tan4 —tan B
1-tanAtan B 1+ tan Atan B
Logarithms
log, x = log, x
log, a
2
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Answer all ELEVEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Without using a calculator, solve the inequality J50 x =18 > 6x+5

Give your answer in an exact form with a rationalised denominator.
Show your working clearly.

(Total for Question 1 is 4 marks)
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2 Given that
l—lx+ix2 + ...
3 36

is the binomial expansion, in ascending powers of x, of (1+ Ax)"
where A and n are rational numbers,

(@) find the value of A and the value of n

(6)
(b) Hence find the value of the coefficient of x3

Give your answer in the form ~Z \where p is a prime number and q is an integer.
q

()
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Question 2 continued
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(Total for Question 2 is 8 marks)
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Diagram NOT
accurately drawn
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(x+7)cm Ke=s
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Figure 1
Figure 1 shows triangle ABC where
AB=xcm  AC =(x+7)cm ZBAC = 30°
The area of triangle ABC = 36 cm?

(@) Show thatx =19
3)

(b) Find, in cm to 3 significant figures, the length of BC
(2)

(c) Find, in degrees to one decimal place, the size of

(i) ZABC

(i) ZACB

b9
AR DIE
TN

[
"V
K8

3) g

KK
”
\} :A
AN
Q8

)

e
o
o0%s
225

<

8
2%
55

RRK
SRS

KRGS
LA
DoSeravi ot
e %
bose:e w9t
< ke 5
ol
S X
LR PR
Y
MY
boasviedss
25T
Doges 2%t
KBBX
eI,
.................................................................................................................................................................................................................................................. B 109
Peder->a%

DO%0. 01 J9%¢
K T
SIS
SHHKS
S
SLRAS,
SRS,
SRIKLL:
5K
20K

SRS

%

2R3
S Sezeteete:

<X

<X
o\
o

.0
X
o

o~
et
0‘0
0%
%S

%

900,

00
A
KK

<
et
0‘0
0%
%S

::::
::::
%

OO




PMT

( )

e

> X

% S5
&

X
SRS
S
Sootoseses
RS

0%

Question 3 continued
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(Total for Question 3 is 8 marks)
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(21 —=r)cm

= Q Diagram NOT
accurately drawn

rcm
O rad

@)

Figure 2
Figure 2 shows the sector OPQ of a circle with centre O and radius r cm.
OP=0Q=rcm arcPQ=(21-r)em  ZPOQ = 0 radians
The area of the sector is A cm’

(a) Show that 4 = 1(21 )
2 ©)

The area of the sector must be greater than or equal to 27 cm®

(b) Find the set of possible values of r

(c) Hence write down the set of possible values of &
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Question 4 continued
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(Total for Question 4 is 9 marks)
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5

The sum of the first 10 terms of an arithmetic series A is 36k + 1 where K is a constant.
The 6th term of Ais 4k +1
(@) (i) Find an expression in terms of k for the common difference of A

(ii) Show that the first term of A is — 8
(5)

Given that the 4th term of A is 7

(b) show that k = 4
(2)

The sum of the first n terms of Ais S, and the nth term of Ais U,

(c) Find the value of nsuch that S, =5U,,,, +105
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Question 5 continued
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 11 marks)
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6 A particle P is moving in a straight line. The displacement s of P, in metres, at time

t seconds, t > 0, is given by
s =eXsin3t+2
At time t =0, P is at the point A and at time t = % P is at the point B

(@) Find the exact distance AB

4

(b) Find the exact velocity of P when t = 3
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Question 6 continued
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(Total for Question 6 is 6 marks)
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7 The curve C has equation y = —log, (x + 4)

(@) Using the axes below, sketch the graph of C.

Label the coordinates of the points of intersection of C with the coordinate axes

and the equation of any asymptote to C.

(b) Solve the equation log(

X+4

)256—log4(x+4):0

y A

(4)

(5)
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Question 7 continued
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(Total for Question 7 is 9 marks)
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3a .
B > c Diagram NOT
accurately drawn

2b

Figure 3

Figure 3 shows a trapezium ABCD
—> - —>
BC =3a AD = 5a CD =2b
- % - - g - -
(@) Find 4B as a simplified expression in terms of a and b

— —>
The diagonals BD and AC intersect at point X where BX = k BD

(b) Using a vector method, find the value of k

(c) Find the ratio of the area of triangle CXD : area of the trapezium ABCD
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Question 8 continued
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 10 marks)
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9 The point A has coordinates (—4, 3) and the point B has coordinates (6, 8)
The points A and B lie on the line k

(@) Find an equation of k

The point C, on k, is such that AC : CB = 4:1

(b) Find the coordinates of point C

The point D with coordinates (p, q), where p <0, lies on the line | through C that is
perpendicular to k

The length of CD is 85

(c) Find the coordinates of D

(d) Find the area of triangle ACD

(2)

(2)

(6)
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Question 9 continued
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 12 marks)
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10 The quadratic equation 2x? + kx + 4 = 0 has roots a and  such that
k<Oanda>p

Given that a2 — p? =

(@) show that k = -7
(8)

(b) Hence form a quadratic equation that has roots

(a—,B) and (oc+,3)
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Question 10 continued
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Question 10 continued

( )

R0 O A arom
P 7 4 0 9 9 A0 2 8 3 2

PMT!

LSRR
0%
2
foseses
oSadesess
oo
SRS
R
KRR
K5
<5
K
SRR
R
LGRS

IR
SN
9% @ N9
Al

PROSE" Zatet
plotacastes
SR
SRS
S
W
D%
bose™ - ok

25

o 0300
BOS% it
LK="



PMT

( )

e

> X

% S5
&

X
SRS
S
Sootoseses
RS

0%

Question 10 continued
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(Total for Question 10 is 12 marks)
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1 f(0) = (2cosf —sind)(2sin0 + cosd)

(a) Show that f(6) gsin 20 + 2c0s 20

©)

y 4 Diagram NOT
accurately drawn

v

Figure 4
Figure 4 shows part of the curve S with equation y = f(6) + 2
Given that S intersects with the 6-axis at the point with coordinates (a, 0)

(b) using sin? @ + cos?0 =1, or otherwise, show that a = %

()

(c) Using algebraic integration, find the exact area bounded by S, the positive #-axis
and the positive y-axis shown shaded in Figure 4
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Question 11 continued

(Total for Question 11 is 11 marks)

TOTAL FOR PAPER IS 100 MARKS
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