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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 477>
Curved surface area of cone = 77 x slant height

4
Volume of sphere = 5W3

Series

Arithmetic series

V34V SIHLNIILIHM 1ON Od

Sum to n terms, S, = g[2a +(n—1)d]

Geometric series
a(l-r")

Sum to n terms, S, = ————
(-7

Sum to infinity, S_ = lL |r| <1
-r

Binomial series

n(n _1)x2 4 nn-1)...(n— r+1)x, .

I+x)"=1+nx+
r!

for |x|<1,neQ

Calculus

Quotient rule (differentiation)

YIHV SIHLNIZLIHM LON Od

d (f(x)) _ f(0)g() ~ g (x)
dr{ g(x) [g(0)]’

Trigonometry

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

siné

tanf =
cosf

sin(4 + B) = sin 4 cos B + cos A sin B sin(4 — B) =sin A cos B—cos 4 sin B
cos(4 + B)=cos A cos B—sin 4 sin B cos(4 —B) =cos A cos B+sin A4 sin B
tan4 + tan B tan4 — tan B

tan(A+ B) = ——M tan(4d — B) = ——M8—
1 —tan Atan B 1+ tan Atan B

Logarithms

Y3dyY SIHLNEILIIM LON Od

log, x = ——

— O OO0 O O .
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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 Solve the equation

Ltand=2sind  for 0°<A<360°

(Total for Question 1 is 5 marks)

J

3
O O OO O R

4PML1 | 2025 | May/June | Paper 2 | GradeMax Turn over

e

>



Further Pure Maths - 2025 - May/Jun - Paper 2 - QP
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2 Find the set of values for x for which

(a) 9-3x>11x+2

(b) 10x*+7x<12

(c) both 9—3x>11x+2 and 10x*>+7x <12
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Question 2 continued

(Total for Question 2 is 5 marks)
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r

a+bJ5  9+45
6-25 c

find the value of a, the value of b and the value of ¢

3 Given that where a, b and ¢ are prime numbers,
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Question 3 continued

(Total for Question 3 is 5 marks)
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I
( )

4 A geometric series G has first term a and common ratio r

SIS

The third term of G is 10 and the seventh term of G is 40

\/oq//\ ;\,\\ 20%8%! 3_\\:

Given that the second term of G is negative,

\10N

(a) find

3t

(i) the exact value of »

5%

(i1) the value of a

2 o9 X

(b) Explain why G does not have a sum to infinity.
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Question 4 continued

(Total for Question 4 is 6 marks)
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]
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5 In triangle ABC, AC=12cm, BC =14cm, AB = xcm and angle ABC =30°

(a) Show that x = P3+/95 where P is a prime number. : 8
(5) O

(b) Hence or otherwise, find in cm’, the difference between the two possible areas of
triangle ABC

Give your answer in the form m~n where m is a prime number and 7 is an integer.

3)

| VUV SIHLNITLISM LON
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Question 5 continued

(Total for Question 5 is 8 marks)
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6
‘r_cm> A Diagram NOT 8
v accurately drawn (ZD
=
=
2
hcm -
2
s |
&
7
------------ T
’/’ ‘NN\ ﬁ
T >
Figure 1

Figure 1 shows a solid right circular cylinder with radius » cm and height # cm
The total surface area of the cylinder is 7007z cm® <
The volume of the cylinder is ¥ cm’ g
)
— .2 o
(a) Show that V' = ﬂr(350 r ) =
=
)
Given that » can vary and using calculus, &
2
(b) find, in cm to 3 significant figures, the value of » for which V' is a maximum. E
Justify that this value of  gives a maximum value of V v
=
m
(c) Find, to 3 significant figures, the height 2 cm for which V' is a maximum. %
)
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Question 6 continued

(Total for Question 6 is 10 marks)
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( )

7 (a) Complete the table of values for y =log;(4—x)+3 giving your answers to
2 decimal places.

\/oq//\ ;\,\\ 20%8%! 3_\\:

VAUV SIHLNI LM

X 0 0.5 1 1.5 2 2.5 3 3.5
y 4.26 4 3.63 3 2.37
(2)
(b) On the grid opposite, draw the graph of y =log;(4—x)+3 in the interval 0 < x < 3.5
(2)
(c) By drawing a suitable straight line on the grid, obtain an estimate,
to one decimal place, of the root of the equation 3°*” —(4—x)’ =0 in the interval
0<x<35
(6)
e
14
0000 0 L
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Question 7 continued
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Turn over for a spare grid if you need to redraw your graph.
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Question 7 continued
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Question 7 continued

Only use this grid if you need to redraw your graph.
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(Total for Question 7 is 10 marks)
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Diagram NOT
accurately drawn

3utv

YaYY SIHL NI LISM LON 0Q

o > B
—u+2v

Figure 2
Figure 2 shows triangle OA4B with
— —
04 = 3u+v OB = —u+2v

ogosedele

oa

(a) Find E as a simplified expression in terms of u and v

(2)

1

R
UK,

0008
LIy

Point C is such that AC is parallel to OB

XX

H
Given that OC = uv

SO

XX

4)
The lines OC and 4B intersect at point X SR

X

B
(b) find the value of 1 3
w
B
=

Point D lies on OC such that s
area of triangle BOX : area of triangle BXD =2:3

Using a vector method,

(c) find B_)D as a simplified expression in terms of u and v

% % %
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 11 marks)
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( )
9

y=e"* cos2t

MIONOC: =

(a) Show that 2e *sin2¢ = b 4y
dr .

H
5%

© V3YV SIHLNILL

2
Given that ((1172} + M % + Ny =0 where M and N are integers

RRRK

SRS

(b) find the value of M and the value of N

— 0 00 0 .
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 8 marks)
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10 A curve C has equation

7T—x
2x+3 o
=2
S
(a) Write down an equation of the asymptote to C that is :EU
(1) parallel to the y-axis r:|n
. . >
(i1) parallel to the x-axis =
<
n
(b) Find the coordinates of the points of intersection of C with the coordinate axes. ;
=
(c) Using the axes on the opposite page, sketch C, showing clearly the asymptotes and
the coordinates of the points where C crosses the coordinate axes.
113
C passes through the point 4 with coordinates g
@
. .17 o
(d) Show that the gradient of C at 4 is e Z
g
: =
C also passes through the point P =)
)
Given that the tangent to C at P is parallel to the tangent to C at 4 ;
(e) find an equation of the tangent to C at P g
Give your answer in the form ax+by+c =0 where a, b and c are integers. ;‘
)
=
.................................................................................................................................................................................................................................................. U
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 17 marks)
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( )

11 (a) Show that cos*@ —sin*8 = cos20
4)

(b) Hence, or otherwise, solve the equation

8c0s2(29 +%)—3:2cos4(0 +%)—2sin4(9+%) for 0<0<n
Give your solutions to 2 decimal places.

(7)

(c) Using calculus, find the exact value of I f(cos“ 2x —sin®2x —8sin 4x) dx
16

Give your answer in the form a— b2 where a and b are rational numbers.
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 15 marks)

TOTAL FOR PAPER IS 100 MARKS
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