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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 47°

Curved surface area of cone = 77 x slant height

Volume of sphere = %nﬁ

Series

Arithmetic series
Sum to n terms, S, = g[Za +(n— l)d]
Geometric series

a(l—r")
(1-r)

Sum to n terms, S, =

Sum to infinity, S_ = " a |r| <1
-r

Binomial series

N n(n'—l)x2 4 n(n—l)...(n—r+1)xr

(1+x)" =14nx
r!

+... for [x|<LneQ

Calculus

Quotient rule (differentiation)

d (f(x)) _ (g - fn)g'(x)
dx{ g(x) [e(x)]

Trigonometry

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

sin@

tanf =
cost

sin(4 + B) = sin A cos B + cos A sin B
cos(4 + B) =cos A cos B—sin 4 sin B

sin(A — B) =sin 4 cos B — cos 4 sin B
cos(A — B) =cos A cos B+ sin 4 sin B

tan 4 + tan B tan 4 — tan B
tan(4 + B) = anarans tan(4 — B) = ana- s
1—tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x = ——
log, a
2
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DO:NOT WRITE IN-THIS: AREA:

DO NOTWRITE IN.-THIS:AREA:

Answer all ELEVEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Find the set of values of x for which

(@) 23x—-1) < 4-3x

(2)
(b) 3 —8x -3 <0

4
(c) both 2(3x—1) <4 —3x and 3xX*~ 8 -3 <0

)]

(Total for Question 1 is 7 marks)
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Diagram NOT
accurately drawn

(2x +4) cm (2x—1)cm

60°

(x+2)cm

Figure 1
Figure 1 shows triangle XYZ in which

XY=x+2)em XZ=2x+4)cm YZ=(2x—-1)cm and LYXZ=60°

Find the value of x

Give your answer in the form p + q\/§ where p and ¢ are integers to be found.
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Question 2 continued

(Total for Question 2 is 4 marks)

J

5

= R T 0 Turn over
P71 81 9 A 0 5 3 6 urhove

>



fox) = 8x* + 10x — 3

Given that f(x) can be written in the form A(x + B)> + C where 4, B and C
are constants,

(a) find the value of A4, the value of B and the value of C.

3)
(b) Hence, or otherwise, find,
(1) the value of x for which f(x) has a minimum,
(i) the minimum value of f(x).
(2)
The curve C has equation y = f(x).
(c) Find the x coordinate of each of the points where C crosses the x-axis.
(2)
The straight line / has equation y = 2x + 13
(d) Use algebra to find the coordinates of the two points of intersection of C and /.
4)
Using the same axes and the results of parts (b), (¢) and (d),
(e) sketch the curve C and the straight line /.
(2)
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Question 3 continued
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 13 marks)
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4 The equation of a curve is y = x’ sin x
. . . 1
Find an equation of the tangent to the curve at the point on the curve where x = 5 T

Give your answer in the form y =mx + ¢
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Question 4 continued

(Total for Question 4 is 7 marks)
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5
Diagram NOT
accurately drawn
C
12cm
4 12cm B
Figure 2
Figure 2 shows a right pyramid with a square base ABCD and vertex E.
The base of the pyramid is horizontal with 4B = BC = 12 cm.
The diagonals of the base intersect at the point O.
The vertex E of the pyramid is vertically above O and the angle between EA and the
plane ABCD is 30°
The height of the pyramid is #cm.
(a) Find the exact value of 4
3)
The point F' lies on AD such that AF:FD=1:4
(b) Calculate, to the nearest degree, the size of the angle EFO.
4)
1
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Question 5 continued
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Question 5 continued
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DO:NOT WRITE IN THIS AREA
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Question 5 continued

(Total for Question S is 7 marks)
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6 The nth term of a geometric series G is U,

The first three terms of G are given by

U=q@p+1) U,=q@2p+3) Us=q(2p-3)

(a) Find the possible values of p
)

Given that G is convergent with sum to infinity 250

(b) find the value of ¢
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Question 6 continued

(Total for Question 6 is 8 marks)
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7 y=e" cos2x
(a) Show that
— =2y —2e**sin2x
“4)

(b) Hence show that
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 9 marks)
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(
8 The quadratic equation
X 4k\2x+ 2k~ 1=0

where £ is a positive constant, has roots o and f
Given that o’ + 8> =66 and that o’ + % =p~/2 where p is an integer,

find the value of p
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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 A cube has edges of length xcm.

The total surface area, 4 cm’, of the cube is increasing at a constant rate of 0.45cm®/s

Find the rate of increase, in cm’/s, of the volume of the cube at the instant when the
total surface area of the cube is 384 cm’
@)
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Question 9 continued

(Total for Question 9 is 7 marks)
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10 Using formulae given on page 2
(a) show that
(1) sin26=2sinfcosb
(i) cos20=2cos’ -1

()
Given that 6 # (90° + 180°n) where neZ
(b) use the results from part (a) to show that sin26 — tan# can be written as tan 6 cos26
4)
(c) Solve for 0 < x < 360
sin2x° —tanx® =0
“4)
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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 13 marks)

J

31

= R T O Turn over
p 71 81 9 A0 3 1 3 6 urhove

>



( )
Diagram NOT 8
I accurately drawn z
»-"}*\
SFI
.-:l'-l-"/'lff-\
‘_:E;_\
> :_r;'\
o B X v
y=4—¢~ :\-:g‘?\
>/ 58
Figure 3
Figure 3 shows part of the curve C with equation y =4 —e™
The curve C crosses the y-axis at the point 4 and the x-axis at the point B.
(a) (i) Write down the y coordinate of point 4.
(i1)) Show that the x coordinate of Bis x =1n2
3)
The line / is the normal to C at the point B.
(b) Find an equation for /, giving your answer in the form y =mx + ¢
“4)

The finite region R is bounded by C, / and the y-axis.

(c) Using calculus, find the area of R.
Give your answer to one decimal place.
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Question 11 continued
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Question 11 continued
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS
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