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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
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1<

Binomial series
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2

1 1
1

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





for < 

Calculus

Quotient rule (differentiation)

d
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g
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x
x

x x x x
x

( )
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( ) ( ) 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
− = −
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Answer all TEN questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1	 A particle P is moving in a straight line. At time t seconds, t  0, the displacement, 
s metres, of P from a fixed point O of the line is given by

s t t t= + + −3 8
1

3

2 3

	 Find the distance of P from O when P is instantaneously at rest.
(4)
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(Total for Question 1 is 4 marks)
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2	 The region enclosed by the curve with equation y = e3x, the x-axis, the y-axis and the line 
with equation x = 3 is rotated through 360° about the x-axis.

	 Use algebraic integration to find, in terms of π and e, the volume of the solid generated.
(4)
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Further Pure Maths · 2020 · May/Jun · Paper 2 · QP

4PM1 | 2020 | May/June | Paper 2 | GradeMax
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6	 f (x) = 4x2 – 3x – 5

	 The equation f(x) = 0 has roots α and β

	 Without solving the equation f(x) = 0

	 (a)	 form an equation, with integer coefficients, that has roots 2 2 and α β
β α (6)

g(x) = 4x2 + px + q          where p and q are constants

	 Given that the equation g(x) = 0 has roots 3α + β and α + 3β

	 (b)	 find the value of p and the value of q
(5)
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7	 A geometric series has first term (x – 3), second term (x + 1) and third term (4x – 2).

	 (a)	 Find the two possible values of x.
(5)

	 Given that x < 1,

	 (b)	 show that the series is convergent.
(2)

	 The sum to infinity of the series is S.

	 (c)	 Find the value of S.
(2)

	 The sum of the first n terms of the series is Sn

	 Given that S
Sn

= 256
255

	 (d)	 find the value of n.
(3)
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8	 The curve C1 has equation y = 5e–2x + 4 

	 The curve C2 has equation y = e2x

	 The curves C1 and C2 intersect at the point A.

	 (a)	 Find the exact coordinates of A.
(4)

	 The tangent at A to C1 intersects the x-axis at the point B.

	 (b)	Show that the x coordinate of B is 
1

2
5 5( ln )+

(5)

	 The tangent at A to C2 intersects the x-axis at the point D.

	 (c)	 Find the area of δABD.
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9	 A curve C has equation

y x x
x

x= + −
+

≠ −2 4

2 1

1

2

2

	 (a)	 Write the equation of C in the form ax2 + (by – 4)x + (y – c) = 0, where a, b and c are 
integers whose values are to be found.

(3)

	 (b)	Hence show that x is real when y  2 and when y  3
(4)

	 (c)	 Find the coordinates of the stationary points on C.
(6)

	 (d)	Sketch C showing clearly

		  (i)	 the exact coordinates of the points where C crosses the x-axis,

		  (ii)	 the asymptote to C that is parallel to the y-axis,

		  (iii)	 the coordinates of the stationary points.
(5)
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