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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 4πr2

Curved surface area of cone = πr × slant height

Volume of sphere = 4
3

πr3

Series

Arithmetic series

Sum to n terms, S n a n dn = + −[ ]
2
2 1( )

Geometric series

 Sum to n terms, S a r
rn

n

= −
−

( )

( )

1

1

 Sum to infinity, S a
r

r∞ =
−1

1<

Binomial series
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!

( ) ( )

!
,1 1

1

2

1 1
1

2+ = + + − + + − − + + ∈x nx n n x n n n r
r

x x nn r






for < 

Calculus

Quotient rule (differentiation)

d

d

f

g

f g g

[gx
x
x

x x x x
x

( )

( )

( ) ( ) f( ) ( )

( )]





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= −' '
2

Trigonometry

Cosine rule
In triangle ABC: a2 = b2 + c2 – 2bccos A

sintan
cos
θθ
θ

=

sin(A + B) = sin A cos B + cos A sin B sin(A – B) = sin A cos B – cos A sin B
cos(A + B) = cos A cos B – sin A sin B cos(A – B) = cos A cos B + sin A sin B

 
tan( )

tan tan

tan tan
A B A B

A B
+ = +

−1  
tan( )

tan tan

tan tan
A B A B

A B
− = −

+1

Logarithms
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a

b

b

x x
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 points A, B, C and D are the vertices of a quadrilateral ABCD such that

� �3 2a b       � �2 5a b       � �5 3a b

	 Show that ABCD is a parallelogram.
(4)
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  

2	 The point P has coordinates �� �7 3,  and the point Q has coordinates 3 18,� �
	 The point R divides the line PQ in the ratio 2 3:

	 The line l passes through R and is perpendicular to the line PQ

	 (a)	 Find an equation of line l 
Give your answer in the form ay bx c� � � 0  where a, b and c are integers.

(5)

	 The line l crosses the x-axis at the point S

	 (b)	 Find the area of triangle QRS
(5)
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  

3

Diagram NOT 
accurately drawn

A C

6 cm

O

B

θ rad 

Figure 1

	 Figure 1 shows sector OABC of a circle with centre O and radius 6 cm 
The size of angle AOC is θ radians.

	 The perimeter of sector OABC is 12�� ��  cm

	 The region shown shaded in Figure 1 is bounded by the arc ABC and the line AC 
The area of this region is S cm2

	 Find the exact value of S
(6)
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4	 (i)	 Find the value of  3 2
1

6

17

� � �

�
� k

k (4)

	 (ii)	 The common ratio of a geometric series G is positive.

		  The third term of G is 7
13

 and the ninth term of G is 448
9477

		  G is convergent with sum to infinity S

		  Find the exact value of S
(7)
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5							       f x x x x c� � � � � �3 2     where c is a constant

	 The remainder when f x� � is divided by x �� �2 is 4 times the remainder when

	 f x� � is divided by x �� �1

	 (a)	 Show that c = 6
(4)

	 Given that x �� �2  is a factor of f x� �
	 (b)	 show that the equation f x� � � 0  has only one real root.

(4)
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6

Diagram NOT 
accurately drawn

A

C

D

V

B

Figure 2

	 Figure 2 shows a right pyramid VABCD with vertex V and rectangular base ABCD

AD VC AB= = 3

	 Find in degrees, to one decimal place, the size of the angle between the plane CVD and 
the base ABCD

(6)
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Figure 3

	 Figure 3 shows a solid cuboid with sides of length x cm, 2x cm and y cm

	 The volume of the cuboid is 72 cm3

	 The total surface area of the cuboid is A cm2

	 (a)	 Show that A
x

x� �
216

4
2

(4)

	 (b)	 Use calculus to find the minimum value of A 
Justify that your value is a minimum value of A
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9	 (i)	 Solve the equation 3 9 27 1log loga a�� � �
		  Give your answer in the form a bc=  where b is prime and c is an integer.

(3)
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  

10	 The curve C has equation

y x
ax b

�
�
�

5 2     x b
a

� �

	 The asymptote to C that is parallel to the y-axis has equation x � � 4
3

	 C crosses the y-axis at the point with coordinates 0 1

4
, ��

�
�

�
�
�

	 (a)	 (i)	 Show that b = 8

		  (ii)	 Find the value of a
(3)

	 (b)	 Write down the equation of the asymptote to C that is parallel to the x-axis.
(1)

	 (c)	 Find the coordinates of the point where C crosses the x-axis.
(1)

	 (d)	 Using calculus, show that at every point on C, the gradient is positive.
(4)

	 (e)	 Using the axes on the next page, sketch C 
Clearly label the asymptotes and the coordinates where C crosses the 
coordinate axes.

(3)

	 The gradient of C is 13
100

 at the point E and at the point F

	 (f)	 Find the length of the line EF, giving your answer to 2 decimal places.
(6)
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Further Pure Maths · 2025 · May/Jun · Paper 2R · QP

4PM1 | 2025 | May/June | Paper 2R | GradeMax

GradeMax
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Figure 4

	 Figure 4 shows part of a curve C with equation y
x

= 3 3e  
The point A with coordinates 2, p� �  lies on C

	 (a)	 Write down the exact value of p
(1)

	 The straight line n, shown on Figure 4, is the normal to C at A and crosses the x-axis at 
point B

	 The region R, shown shaded in Figure 4, is bounded by C, n, the x-axis and the y-axis.

	 (b)	 Use algebraic integration to find the area of R

		  Give your answer in the form W
V

W We e
2

2

3� �

		  where W and V are integers to be found.
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(Total for Question 11 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS

Further Pure Maths · 2025 · May/Jun · Paper 2R · QP

4PM1 | 2025 | May/June | Paper 2R | GradeMax

GradeMax


