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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 47/°

Curved surface area of cone = zr x slant height

Volume of sphere = %n’rs

Series

Arithmetic series

Sumto n terms, S, = g[za +(n—1)d|

Geometric series
a(l—7r")

Sumtonterms, §, = ——=
(1-7)

Sum to infinity, S_ = 1L I <1
—-r

Binomial series

n(n—l)x2 n(n—l)...(n—r+1)xr

r!

(1+x) =1+nx+ +... for [x|<LneqQ

Calculus

Quotient rule (differentiation)

d ()] _ F'(x)ekx) - fix)g'(x)
dx \ g(x) [g(x)]

Trigonometry

Cosine rule
In triangle ABC: a” = b* + ¢ — 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-sin AsinB cos(A—B) =cos AcosB +sin Asin B

tan 4 + tan B tan 4 — tan B
1—tan Atan B 1+ tan Atan B

Logarithms
log, x
log, x =
log, a
2
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Write your answers in the spaces provided.
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50

You must write down all the stages in your working.

1 Using calculus find the exact value of ; cos46do

T

Q

Give your answer in the form ) where a is a prime number and b is an integer.
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2 f(x) = 2x* - 12x +5

Given that f(x) can be written in the form f(x) = a(x + b)’ + ¢ where a, b and c are
integers,

(@) find the value of a, the value of b and the value of ¢

(b) Hence find the set of values of x for which f(x) —37 >0
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Question 2 continued

(Total for Question 2 is 7 marks)
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3 A geometric series G has first term a and common ratio »

The 2nd term of G is % and the 5th term of G is fi
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(i) the value of r
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Question 3 continued

(Total for Question 3 is 7 marks)
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( )

4 (a) On the grid opposite, draw the line with equation

(i) y=2x-4 (i) 2x+3y=12 (i) y+2x+2=0
3)

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

y>2x-4 2x + 3y <12 y+2x+2>0
(1)

For all points in R, with coordinates (x, y)
P=x-2y

(c) find the least value of P
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Question 4 continued
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r

f(x) = ax® + 5bx® + 8ax — 4b where ¢ and b are integers
Given that

(x + 2) is a factor of f(x)
and that

when f(x) is divided by (x + 3) the remainder is 21

(@) show that @ = 2 and find the value of b
(5)

(b) Use algebra to solve the equation f(x) =0

O O O AR O
P 6
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6 In triangle ABC, AC = x cm, AB = (x + 3)cm and £ABC = 30° I
Given that ZACB = 6° where 0 < 6 < 90 Sh

(@) show that S

X+3 CRXA
- - o — K=
(i) sing° = —— KX

2x s

2 RS
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Given that the size of ZBAC:the size of ZLABC=7:2
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(b) find the exact value of x

Give your answer in the form a + avb where @ and b are prime numbers.
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Question 6 continued
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7 (@) Write down the value of log,16
(1)

Given that 4 + 2log, x = log, y

(b) show that y = 16x §§
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(Total for Question 7 is 8 marks)
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8
N
Diagram NOT
accurately drawn
hcm
v ///— Vcr~ﬁ~ N

Figure 1

A solid right circular cylinder has base radius »cm and height hcm as shown in Figure 1.

The cylinder has a volume of 90zcm® and a total surface area of Scm’

180
(a) Show that S = 2zr* + v
r

(3)
Given that r can vary,

(b) use calculus to find, to 3 significant figures, the value of » for which S is a
minimum, justifying that this value of » gives a minimum value of S

()

(c) Find, to 3 significant figures, the minimum value of S
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Question 8 continued
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Question 8 continued
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r

1
9 (a) Expand ﬁ in ascending powers of x up to and including the term in x°
Simplify each term as far as possible.
1 5J6
\/0.96 12

Show all your working clearly.

(b) Show that

1 a\/g
¢) Express ——— in the form —— + b where a, b and ¢ are integers.
(€) Exp 576 —12 c g

Show all your working clearly.

Using the expansion you found in part (a) with a suitable value of x

(d) find an estimate, to 5 decimal places, of

9
576 —12

3)

()

(2)
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 11 marks)
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( )

10 The equation of the line L, is y-2x-6=0
The point P with coordinates (2, a) lies on L,

(@) Find the value of a

(1)
The line L, is perpendicular to L, and passes through P

(b) Show that an equation of L, is x+2y-22=0
(4)

Line L, crosses the x-axis at the point A and line L, crosses the x-axis at the point B

The point C has coordinates (m, n) such thatm > 0and» < 0
The length of AC is 5+/2 and the gradient of BC is %

(c) Find the value of m and the value of n

(d) Find the area of quadrilateral ACBP
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Question 10 continued
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Question 10 continued

oo
pofotetesst
KL
3L
29ttt

RS
o
o
%3
(G
ot

25

Q0

BRI
"
i,

%%
KK

<
QL

<

2
2000
YoSelete!
RS
9
A

99 %
<
=y
250

OO
LK
gy’ i %
DX
R
RLRK

IS
T

L4

5

CORRES
0%

bk
0ol

G
XK
éw

> "\

o%¢
4

%
5%
2etelotet

K

%
X X
RS
QGRS
RS

K

SIS
<5

<R

5
boses
XXX

KL

oooteds
batet

¢
X
555
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

G
2459,
R
<535
SRR
P4tete!

<
S
bose%s

X8
29

665K
SRELRS
X
<535
L
s

<

SRGERS

L eeteleted!

BN
poeetele
55

%
SRR
XK
RSKKL
o4
%%
R

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<
35?\.$'
o0 )
X

5%

%
X

(RIS
SIRARNK

5
25
S
%

SR
CERREHAR

KL ’o

SR ARKLK

2%
258
So%e!
o

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

OO0
53R
JBERIL
SRS
K58
Se%eds
el

%
<

55
R

QR
L
KL

S
QLKL

5
L R
I
%

0%
RAKEKKL
bt

Q&

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

(Total for Question 10 is 17 marks)
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r

11 Given that

4x

€
= —(8x*-4x+1
y=35( )

d
() show that —= = x%"*

dx 5)

Diagram NOT
accurately drawn

Figure 2

Figure 2 shows part of the curve C with equation y = 3xe™

The finite region R bounded by C, the straight line with equation x = -2 and the x-axis,
shown shaded in Figure 2, is rotated though 360° about the x-axis.

(b) Using part (a), find the volume, to 2 significant figures, of the solid formed.
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 9 marks)

TOTAL FOR PAPER IS 100 MARKS
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