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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 = %717”3
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Arithmetic series

Sum to n terms, S, = g[za +(n—-1)d|

Geometric series
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Sum to infinity, S_ I <1

Binomial series

(1+ x) :1+nx+—n(n2'_ D, +..+ n(n _1)"'('"_ r)
. r.

<
<4
52

detets

<

5

Lo %%
Sy

o
25K

v,v
b
SN vavevs
0%
e

+... for [x|]<LneqQ

Calculus

Quotient rule (differentiation)

dfe)) - fregix) — fg'(x)

dx \ g(x) [g()
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Trigonometry

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

tan@ = ﬂ

cosd
sin(A + B) =sin A cos B + cos A sin B sin(A—-B) =sin Acos B -cos AsinB
cos(A+B) =cos AcosB-sin AsinB cos(A—-B) =cos Acos B +sin AsinB

tan 4 + tan B tan 4 — tan B
1—tan Atan B 1+ tan Atan B
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Logarithms
log, x
log, x =
0g,a
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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 The roots of the equation 4x?> - 3x -8 =0 are o and 8
Without solving this equation, form a quadratic equation, with integer coefficients, which

1 1
has roots — and —
a B

(Total for Question 1 is 7 marks)
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2 f(x) =2x*+ (p—-1)x—2p where p is a constant. Lhox
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Figure 1

Figure 1 shows the sector AOB of a circle with centre O and radius »cm, where 7 is an
integer. The size of angle AOB is 6 radians.
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The sector has an area of 16.8cm? and a perimeter of 16.4cm.
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Diagram NOT
0° accurately drawn

6cm 8cm

kcm

Figure 2
Figure 2 shows triangle ABC
AB=6cm BC=8cm AC=kcm <ZLABC=06°

100 — k?

Show that 0° =
(@) Show that cos %

(2)
The area of triangle ABC is v/455 cm?

(b) Find the two possible values of k

(7)
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Figure 3

Figure 3 shows the regular hexagon OABCDE with OA=aandAB =b

(@) Find OB in terms of a and b

(b) Find BC asa simplified expression in terms of a and b

The point M divides BC in the ratio 2:1

(c) Find OM as a simplified expression in terms of a and b

The point Y is such that OMY and ABY are straight lines.

(d) Use a vector method to find AB:BY

The area of hexagon OABCDE is 60cm?
(e) Find the area of triangle OAY

Diagram NOT
accurately drawn

(1)

3)

(2)

()

(4)
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9 (3) Show that 3 (5r— 1) = 2(3 + 5n)
©

20
(b) Hence, or otherwise, evaluate Z (5r-1)
r=10 (3)

n

The sum of the first n terms of an arithmetic series is S, where S_ = z (50-1)
r=1

The rth term of this series is u,

Giventhat S =12u , + 52

(c) find the value of n

()
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+sin3x where 0 < x < —

Figure 4 shows the curve C with equationy = 3

N | =

The curve C crosses the x-axis at the points A/ and N

. 7 . :
(@) Show that the coordinates of M are % 0 [and find the coordinates of N
(3)

The curve C has a maximum at the point A
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(b) Find the coordinates of A
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(c) Find an equation of the tangent to C at M

<
%5

S5
I

Give your answer in the form ay + bv/3x—c+/37 =0 where a, b and c are integers
to be found.

(4)

The finite region, shown shaded in Figure 4, is bounded by the curve C, the y-axis and
the part of the x-axis from O to N

(d) Use algebraic integration to find, to 3 significant figures, the total area of the shaded

H Ve <R
region. s g =
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Given that (x — 4) is a factor of f(x) and that when f(x) is divided by (x + 1) the
remainder is 25
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(b) Hence use algebra to solve the equation f(x) =0
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Question 11 continued
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(Total for Question 11 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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