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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 = %71’73

Series

Arithmetic series

Sumto n terms, S, = g[Za +(n-1)d|

Geometric series
all-r")

Sumtonterms, S = ————
1-r)

sum to infinity, 5., = - a

|r|<1
-7

Binomial series

n(n—l)xz - n(n—l)...(n—r+1)x, N

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

.. for |x|<Lne@

Calculus

Quotient rule (diferentiation)

d (f(X)) _ F'()g(x) - f(x)g'(x)
dx\ g(x) [9(x)I

Trigonometry

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

tané@ = ﬂ
cosé

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

cos(A + B) =cos Acos B-sinAsinB cos(A—B) =cos AcosB +sin Asin B
tan4 + tan B tan4 —tan B
tan(4+ B) = ——— tan(4 - B) = ————
1-tan Atan B 1+ tanAtan B
Logarithms
log, x
log, x = 09, %
log, a
B Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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PMT

Answer all ELEVEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 (a) On the axes below, sketch the lines with equations 2x + 3y =8 and 2y = 4x + 1

On your sketch, show the coordinates of the points where the lines cross the coordinate axes.

(b) Show, by shading on your sketch, the region R defined by the inequalities

2x+3y < 8 2y <4x+1 y>0 X<2

Ya
4
O X
(Total for Question 1 is 4 marks)
Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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2 Diagram NOT
accurately drawn
B
A
T cm
10 cm
0]
6 cm
C
Figure 1
Figure 1 shows a shape ABC in which AOB is a triangle, AOC is a straight line and OBC
is a sector of a circle with centre O.
AO =10 cm, OC = OB = 6 cm and the length of arc BC = z cm.
Find, to 3 significant figures,
(a) the length of AB,
(b) the area of the shape ABC.
B Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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Question 2 continued

(Total for Question 2 is 6 marks)

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 -June 2016 © Pearson Education Limited 2016

PMT



s

3 Solve, in degrees to 1 decimal place, for 0 < 6 < 180

2 c0s(20 + 30)° + tan(20 + 30)° =0

J

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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Question 3 continued

(Total for Question 3 is 6 marks)
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4 A particle P is moving along the x-axis.
At time t seconds (t > 0) the velocity, v m/s, of P is given by v = 4t2 — 19t + 12

(@) Find the values of ¢ for which P is instantaneously at rest.

When t = 0, the displacement of P from the origin is —4 m.

(b) Find the displacement of P from the origin whent = 6

At time t seconds the acceleration of P is a m/s?.

(c) Find the value of t whena =0

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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Question 4 continued

(Total for Question 4 is 9 marks)
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5 Two numbers x and y are such that 2x +y =13
The sum of the squares of 2x and y is S.

(@) Show that S = 8x? — 52x + 169

Using calculus,

(b) find the value of x for which S is a minimum, justifying that this value of x gives a
minimum value for S.

(c) find the minimum value of S.

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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Question 5 continued

(Total for Question 5 is 9 marks)
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2
Show that y — 23_3’ L9 o
X

CI)C2 (8)

16 Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
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Question 6 continued

(Total for Question 6 is 8 marks)

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials 17
Issue 1 -June 2016 © Pearson Education Limited 2016

PMT



7 (@) Complete the table of values for

y = 2(§+l) +1

giving your answers to 2 decimal places where appropriate.

y 3 9 12.31

b) On the grid opposite, draw the graph of y = Z(Tl) +1for 0<x<5
( grid opp graph of y

(c) By drawing a suitable straight line on the grid, obtain an estimate, to 1 decimal place,
of the root of the equation log,(4x — 6)°—x =2 intheinterval 0 <x <5

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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8 The sum S_of the first n terms of an arithmetic series is given by S = 2n(n + 3)

(@) Find the first term of the series.
(b) Find the common difference of the series.

The nth term of the series is T,

Given that 6S = 7T(

(n-4) n+3)

(c) find the value of n.

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
Issue 1 - June 2016 © Pearson Education Limited 2016
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Question 8 continued

(Total for Question 8 is 9 marks)
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9 The roots of a quadratic equation are a and f where o + f§ = —% and aff = -2

(a) Find a quadratic equation, with integer coefficients, which has roots a and g

Given that & > f and without solving the equation,

(b) show that a - f = 1—31

(c) form a quadratic equation, with integer coefficients, which has roots

o+ a -
b and b
a p
Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
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Question 9 continued

(Total for Question 9 is 13 marks)
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10
A
Diagram NOT
accurately drawn
h cm
C
v

B

Figure 2

Figure 2 shows a right pyramid ABCDO with a horizontal square base of side 8 cm. The
vertical height of the pyramid is h cm and OA =0OB =0C = 0D =12 cm.

(a) Find the exact value of h.
(b) Find, to 1 decimal place, the size of the angle between OA4 and the plane ABCD.

(c) Find, to 1 decimal place, the size of the angle between the plane AOB and the plane ABCD.

The midpoint of OA is P and Q is the point on BC such that BQ : 9C =3:1

(d) Show that PO = 4/5cm.

(e) Find, to 1 decimal place, the size of angle PQA.

Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
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Question 10 continued
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Question 10 continued

(Total for Question 10 = 15 marks)
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11
Ya
Diagram NOT
accurately drawn
(-1,0)] © 0.0\ _/(@0) X
Figure 3
Figure 3 shows a sketch of the curve with equation y = f(x), which passes through the
points with coordinates (—1, 0), (b, 0) and (a, 0) where 0 < b < a.
Given that f'(x) = 6x*> — 26x + 12
(@) find,
(i) the value of a,
(ii) the value of b.
(b) Use algebraic integration to determine the exact value of the total area of the shaded
regions shown in Figure 3.
Pearson Edexcel International GCSE in Further Pure Mathematics - Sample Assessment Materials
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 13 marks)

TOTAL FOR PAPER IS 100 MARKS
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