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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 = %nrf"

Series

Arithmetic series

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

Geometric series
all-r")

Sumtonterms, S = —————
1-r)

Sum to infinity, S_ = 1L I <1
—-r

Binomial series

1+ x)" =1+nx+—n(n2|_ Dy =D n=rtl)

.. for |x]<lneQ
r!

Calculus

Quotient rule (differentiation)

d(f(x))_ F'()alx) - fx)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 A cos 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

tan4 + tan B tan4 — tan B
tan(4+ B) = — tan(4 - B) = —
1-tan Atan B 1+ tan Atan B

Logarithms

_log, x

log x =
log, a

a
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You must write down all the stages in your working.
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1 (a) Expand 1+§ in ascending powers of x up to and including the term in x
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Give each coefficient in its simplest terms.

(b) Use your expansion with a suitable value of x to obtain an approximation,
to 4 decimal places, of (1.035)°
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2 Find the set of values of x for which

(@ 3x-8 <5x+3
(b) 4x* =7x+1>6-2%

(c) both 3x-8 <5x+3 and 4xX°-7x+1>6-2x
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Question 2 continued

(Total for Question 2 is 6 marks)
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3 Giventhat y =e*sin2x

d’y _ _dy
how that 13y + — =6—
SNnow tha V dx2 dx
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Question 3 continued

(Total for Question 3 is 8 marks)
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| Y A .
! Diagram NOT
! accurately drawn
|
|
|
|
|
|
|
|
—————————————————— it it A &
|
|
| 0,2
! 2
: >
' /(s,0) © X
|
|
Xx=-4
Figure 1
Figure 1 shows part of the curve C with equation
2
S2te L,
x+r
where g 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
(@) Write down
(i) the value of p
(ii) the value of r
(2)
Given that C crosses the y-axis at the point with coordinates | 0, %
(b) find the value of g
(2)
Given that C crosses the x-axis at the point with coordinates (s, 0)
(c) find the value of s
(2)
i )
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Question 4 continued

(Total for Question 4 is 6 marks)
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5 The line | with gradient —é passes through the points A and B with coordinates
(p, 10) and (123, 0) respectively.
(@) Show that p=3

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

The line k is perpendicular to | and passes through the point A.

(c) Find an equation for k in the form y=mx + ¢

Line k intersects the x-axis at the point C.

(d) Find the exact area of triangle ABC.

(2)

(2)

3)
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Question 5 continued
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@) Diagram NOT
rcm accurately drawn

Figure 2

Figure 2 shows the sector OAB of a circle with centre O and radius rcm.

Z/AOB = %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 OA 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

B
X
255

arc AB is 57”
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7
Diagram NOT
accurately drawn
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 187z
Use algebraic integration to find the value of a
(8)
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Question 7 continued
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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® + p* = 5

(3)
466
81
(b) find the value of k

Given that o' + g* =

()

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

(6)
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Question 8 continued
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r

9

A geometric series G has common ratio r where r > 0
. .27 . .57
The third term of G is > and the sum of the first three terms of G is Y

Given that the sum to n terms of G is S,

n 3 J
(a) show that S = 4 5
j=1

Given that S, > 50000

(b) show that the least value of k is given by

(c) Hence find the least value of k

(8)
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Question 9 continued
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3y

9
10 (a) Show that — = 3'
243

6y-5)

(4)

(b) Solve the simultaneous equations

I
N
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Question 10 continued

R0 TR0 0 o
p 71 8 2 0 A0 3 0 3 6

PMT!

LSRR
KRS,
LRI,
SRR
G,

0626 !
bosecear e
pooteres
SRS
I

e
BT

o
0%

5
(K3
QKKK

e
Qéf

%
5 %5
RRARNS
KGRI
X
%

%&
255555
<IEK

S

<
0,
X X s??
55

AN
S5
0
Sotodesole:

%%

0
25
%S
SR
pgoseseiees

ootatetotatetetedetetoted

X et
“?':‘:
Dode=tet

barc 0%

X
R0

Do et 9%
D% mates
SR
S’
S
MK
MY
SN
oS

P00 it
KT
QIR
Doge 4ot
PSS
poog fulaset
SETPASS,
S
SRR

0%

SRR
(90950509
o



RS

X505
!

SRS
KERIKL

CRRLRKR

QXXX

SRR

s
K

o5 %
%%

<1
s
3
<X

Iososssesess

fotoses
SSsegese!
SERRIHRKRKR

SRS
of
GRS
RS
2555s

KL

%%
X X
XX
A
&>

%
5

DR
RERKS

KK
X
~
N

5

Q5
355

<
X

2oteS

NETE
oo 8

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

X
X
3%
Se%e%

'
000
RS

¢

25X
555

0008}

290
d%%’

X5

<X

3

o)
5
RRKS

R

ZRHRRS
Steteteds

SRS
X
KK
LA
NN

9%
XKEP
\
N ate
<

7

ORI
£ ootetose
( :
{

%5
NG

<
K
) 5%

2

S
¥
Roiet
RRRKRLRE

%%
b
92

S

5
5
Sk
T
ptetetels!

CRRLRAKKL

40X
SRS

ORI

0%
000
XK
5

5
25
S
%

G0
ety

0%

o%
RIRRRKARRAAK AN

X
oo
5555
KL

X
$0%
9%
;%9
<
<
XL

¢

3
3

0%}

<>

<
LR
So%e!

558
<5

&5

0%
'
0%
S8

COIARA
R85

LS ERIELRE
PR X EKRRRKS
KSR
SRS
KRS

>

%

<
KX
<X

%% %%
EARR
SR
%?W
<
R
QK

o
53
RS

(58
fotetetotets
5%

0K
Dosetele’

(RS

2
SERREIER
bl

%
<

¢
pososoressset
000 %
(KL
LRRRLRS

o%
o%

Question 10 continued

(Total for Question 10 is 13 marks)

( )

31

[ | Turn over »

p 71 8 2 0 A0 3 1 3 6

PMT



1 _
rem Diagram NOT

v_’ A accurately drawn

hcm

Figure 4

Figure 4 shows an open container in the shape of a cylinder with radius rcm and
height hcm.

Given that the total surface area of the container is 625zcm?
(@) show that

625 —r?
h=—

2r
(3)
The volume of the container is Vcm?
Given that r can vary,
(b) use calculus to find the value, to 3 significant figures, of r for which V is
a maximum.
Justify that this value of r gives a maximum value of V
(6)
(c) For the value of r found in part (b), find the corresponding value, to 3 significant
figures, of h
(1)
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 10 marks)

TOTAL FOR PAPER IS 100 MARKS
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