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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, = §[2a +(n— l)d]

Geometric series
a(l—7r")

Sum to n terms, §, = ——=
(1=7)

Sum to infinity, S_ = IL I <1
- r

Binomial series

n(n—l)x2 L4 n(n—l)...(n—r+1)xr

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

+... for [x|<LneQ

Calculus

Quotient rule (differentiation)

d (f(x)) _ f(0)gx) ~ fn)g'(x)
dx{ g(x) [e(x)]

Trigonometry

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

sin®

tanf =
cosé

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

tan A + tan B tan4 — tan B
1—tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x =
0g, a
2
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- DONOT WRITE IN-THIS AREA

‘DONOT-WRITE IN-THIS AREA:

_ DONOTWRITEINTHISAREA

( )

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

You must write down all the stages in your working.

8
1 (a) Expand (1 + %) in ascending powers of x up to and including the term in x’

Give each coefficient in its simplest terms.

3)

(b) Use your expansion with a suitable value of x to obtain an approximation,
to 4 decimal places, of (1.035)"

(Total for Question 1 is 6 marks)
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2 Find the set of values of x for which

(a) 3x-8<5x+3

)]
(b) 4x* = Tx+1>6—2x"

4)
(c) both 3x -8 < 5x+3 and 4x’ - 7x+1>6—-2x

¢))

( )
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Question 2 continued
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 DOINGT WHITE N THIS AREA.

(Total for Question 2 is 6 marks)
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r

3 Given that y=¢™ sin2x

d’y dy
how that 13y + —2 = 6=
SNOw a Y dx2 dx

; 0 A O L .
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Question 3 continued
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 DOINGT WHITE N THIS AREA.

(Total for Question 3 is 8 marks)
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Figure 1

Figure 1 shows part of the curve C with equation

_2x+gq
x+r

h% XF—r

where ¢ and r are integers.

The asymptote to C that is parallel to the y-axis has equation x =—4
The asymptote to C that is parallel to the x-axis has equation y =p

(a) Write down
(i) the value of p

(i1) the value of r

(2)

: . . . . 3
Given that C crosses the y-axis at the point with coordinates (O, E)

(b) find the value of ¢ SRS
(2) i

Given that C crosses the x-axis at the point with coordinates (s, 0)

AN
? "‘9\

<«
3

(¢) find the value of s

—
[\°)
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Question 4 continued
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 DOINGT WHITE N THIS AREA.

(Total for Question 4 is 6 marks)
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I
(

5 The line / with gradient —é passes through the points 4 and B with coordinates
(p, 10) and (123, 0) respectively.
(a) Show that p =3

(2)
(b) Find an equation for / in the form rx + sy +¢=0 where r, s and ¢ are integers.

(2)
The line k is perpendicular to / and passes through the point 4.
(c) Find an equation for k in the form y =mx + ¢

3)
Line £ intersects the x-axis at the point C.
(d) Find the exact area of triangle ABC.

4)
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Question 5 continued
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Question 5 continued

| DONOTWRITEINTHISAREA

(Total for Question 5 is 11 marks)
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6
(0] Diagram NOT

rcm accurately drawn

Figure 2

Figure 2 shows the sector O4B of a circle with centre O and radius »cm.
ZAOB = %radians OA=0B=rcm

The area of the sector is increasing in such a way that the size of £ZAOB remains
constant, and the lengths OA4 and OB are both increasing at a constant rate of 0.2cm/s

Find the exact rate of change, in cm’/s, of the area of the sector when the length of

arc 4B is 5—”
2
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Question 6 continued

(Total for Question 6 is 6 marks)
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r

7

Figure 3

Figure 3 shows part of the curve S with equation y = x>+ 2

The finite region R, shown shaded in Figure 3, is bounded by S, the y-axis and the line

with equation y =a where a > 2

The region R is rotated through 360° about the y-axis to generate a solid with

volume 187

Use algebraic integration to find the value of a

~

Diagram NOT
accurately drawn
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 8 marks)
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( )

8 The quadratic equation 3x° —kx — 1 =0, where k is a positive integer,
has roots o and S

k*+6
(a) Show that o’ + f° = 5
3)
466
Given that o'+ f'= —
81
(b) find the value of k&
)]

(c) Hence form an equation, with integer coefficients, which has roots

3 3
a+ﬁandﬂ +a

S o
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 14 marks)
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-
9 A geometric series G has common ratio » where » > 0

27 57
The third term of G is 7 and the sum of the first three terms of G is 7

Given that the sum to n terms of G is S

n 3 J
(a) show that S = 24(5)
=1

8)
Given that §_> 50000
(b) show that the least value of £ is given by
( 12 503)
lg| ——
3
k> ——F2~—
Ig 3
)
3)
(c) Hence find the least value of £
1)
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 12 marks)
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3y

9 (6y-5)
10 Show that —— =3
(a) Show tha 3

C))

(b) Solve the simultaneous equations

3y
9 (x2)
— =27
243

log,,/6xy =log,2

(€))

( )

EEC .
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Question 10 continued

(Total for Question 10 is 13 marks)
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rom Diagram NOT

w" A accurately drawn

hcm

- =~

Figure 4

Figure 4 shows an open container in the shape of a cylinder with radius »cm and
height ~cm.

Given that the total surface area of the container is 6257cm?
(a) show that

625 - r?
2r

The volume of the container is Vcm®
Given that r can vary,

(b) use calculus to find the value, to 3 significant figures, of » for which V is
a maximum.
Justify that this value of  gives a maximum value of V'

(c) For the value of » found in part (b), find the corresponding value, to 3 significant
figures, of A
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(Total for Question 11 is 10 marks) L
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