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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
a(l—7r")

Sumtonterms, §, = ——=
(1-7)

Sum to infinity, S_ I <1

1-r
Binomial series

n(n — 1)x2 L4 nn—1)...(n —r+1)x, L

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

for [x|<LneQ

Calculus

Quotient rule (differentiation)

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

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-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 =
0og,a
2
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Answer all ELEVEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 The nth term of an arithmetic series is t_and the common difference of the series is d.
Giventhat t, +t, =0 andthat t, +t +1t =14
(@) (i) show that d =4

(it) find the first term of this series.

(4)

A different arithmetic series A has first term 24 and common difference 6
For series A, the sum of the first 2n terms is 3 times the sum of the first n terms.

(b) Find the value of n.
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Question 1 continued
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2 (a) On the grid below, draw the line with equation

(i) 5x+2y =10 (i) y=x

(b) Show, by shading on the grid, the region R defined by the inequalities
y < X 5x + 2y < 10 y > 2 X >

Label the region R.

(2)

(2)

o
<V

P 5 9 9 3 8 A 0 6 3 6

SIS

KBRS
S5
09%" o 8
Botorees
D %

R
LRI

55

PRI %
R RIS
oo tot st otetetetetes

5%
9%
oy
<A
o%%
d0sod

046
388
IRK

%
S
0
¥
oo

S5
A

4
SRS

X
%%
(3
<L
&
5

ol

i
oole
SRR

SR

B
2
2%
28
P
K
oS
5

%
X
0

o0

CRRRILRRILS
Or 000050200 00%0%0%3%,
oY%

2908

0000000055 %%
XA

CRRIERKALEIRKAKRL

RERRS

%
SOOI |

XEAEIRKAIIIRLAIAD
XSRS LK RIAA:
R RIS IR

<X
X
5
%
0%
0’0000

%
<
K
X
R
0%
e

%



QRETXL
e
ke

25
5

s
CRAK
0

'

e
S0 0.0y
DaSer= 2048
ST
I

i

SR
<
X

<
5
IR
3 )

LRI

e
Y

KK

REERRLLRR

CRIRELKLL

IR

SO totetotetetesst
¢!

SRR,
GRS

35
S
SRR
LS

o
¢
o
3%
0t

( )

Question 2 continued
Only use this grid if you need to redraw your graph.
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3 Giventhat (x —4) is a factor of px® — 31x% + 25x + 12 where p is a constant,

(@) showthat p=6

(b) Solve the equation 6x3 — 31x?> + 25x + 12 =0

Show clear algebraic working.

(2)
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Diagram NOT
accurately drawn

0.8rad
rcm

Figure 1
Figure 1 shows a sector AOB of a circle with centre O and radius »cm and a triangle BOC.

The angle of sector AOB is 0.8 radians.
The points O, A and C lie on a straight line so that CB is the tangent to the circle at B.

Given that the area of the shaded region in Figure 1 is 101cm?, find the value of r.
Give your answer correct to 3 significant figures.
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Diagram NOT
25
accurately drawn
A
13
]=5 0 51 X
Figure 2

Figure 2 shows part of the curve with equation y = 25 — x? and part of the line with
equation y + x = 13

The curve and the line intersect at the points A and B.

(a) Use algebra to find the coordinates of A and the coordinates of B.

(4)
The region R, shown shaded in Figure 2, is bounded by the curve, the straight line and
the x-axis.
(b) Use algebraic integration to find the area of R.

(7)
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 11 marks)
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6 The point A has coordinates (3, 0) and the point B has coordinates (2, 2).
The line L, passes through B and is perpendicular to AB.

(a) Find an equation of L,

Give your answer in the form ax + by + c =0

()

The line L, with equation X — 7y — 3 = 0 intersects the line L, at the point C.
The midpoint of AC is M.

(b) Find the coordinates of M.

(c) Find the area of the triangle ABM.

16
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Question 6 continued

otaa e
S
XA

ST
S
SRR

S
%:?:?g:
RS
pere %
ot

&
e %
"‘"’}’
prosetetnts
X
Dogor==3e%

e
KIS
SRR
SR
SRS
S

5
XY
ot

<
0
oo
S
K5
%

25 oo
CRRELXIRELIKS

%
<

EIRUIIIUIKAIAAHA
<55 X:t:!o‘:o,’o’o’o"f‘o’:
TN [
ke X AN N N
ereetetedestrele
N sts

=
5
<3
Ak
K
SRR

ol

i
oole
RX

ool
<o <
i)
SO0
SKEEES

odesetetede!
RS

IR

S

%%

QXY

o,

KA
%

950
9%
S5
3%
558



S

KRR
SRR
TXNELY
IR

00
SRR
N e3T
bR
PR
SRR

OO
KK
<A
W
“
5,
XS

%
5

Jasasesesenr St
ST
KRR

LG
SR

RIS
SRKIRK

55
LRRLLSK

XK RGO KY
EERRLLEARRLLEARKL

5%
o2

SORRHRRKS

55

RRLIILRLS

o~
do%
455
9000,
bosstatetess

A

Cota o tetetotetotetetete!

R
%
.

%

XX
5

0a9%
o2eetetel
DR

A

b

X

':
LB

%
%

XREAEARY
090%% %% %
FEN
SSA
Solos%%:

TN

0
IPIRES
§ 9
%%

2
05
S
S
"

o
QL
e
B
R
S

KK

RSLERILLRKEE
SRRLHLRIIKL
0o

RORRLSES

35
S
SRR
LS

o
¢
o
3%
0t

( )

Question 6 continued

(Total for Question 6 is 14 marks)
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7 Solve the equation

log. (8x* — 6x + 3) — log, x* = 3log, 2
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8 (a) Solve, to the nearest integer, the equation

sin(2x — 75)° = —0.515  for 0 < X < 180
(3)

(b) Giving your solutions to one decimal place, where appropriate, solve the equation

2tany° + 5siny® =0  for 0 <y < 180
(4)

(c) Explain mathematically why there are no values of 6 that satisfy the equation

3c0s20° — 3sin?P° + sin@° + 12 =10
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9 (a) Expand +1 - 4x in ascending powers of x up to and including the term in x?,
giving each coefficient as an integer.

3)

(b) Use your expansion with a suitable value for x to obtain an estimate of /0.76
Give your answer correct to 4 decimal places.

3)

(c) Hence find, to 3 decimal places, an estimate of /19

(2)

( )
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Diagram NOT
accurately drawn

oy

Figure 3

Figure 3 shows the parallelogram OABC

—> —>

OA =a OC=c
The midpoint of AB is M and the midpoint of BC is N.

The line OB intersects MN at the point X.

(@) Find in terms of a and c,

(i) OB
(i) MN
(2)
Given MX = AMN and that OX = uOB,
(b) use a vector method to find the value of 1 and the value of x.
(8)
(c) Hence find, in its simplest form, the ratio
Area of quadrilateral OXNC : Area of parallelogram OABC.
3)
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Figure 4

a right triangular prism.

shown in Figure 4.
The volume of the prism is 72 cm?®
The total surface area of the prism is Scm?

(@) Show that

Given that x can vary,

justifying that this value gives a minimum value of S.

(c) Find, to 3 significant figures, the minimum value of S.

Diagram NOT
accurately drawn

A company manufactures chocolate bars that are inside packaging that is in the shape of

The cross section of the prism is an equilateral triangle with sides of length xcm, as

(b) use calculus to find, to 4 significant figures, the value of x for which S is a minimum,

(6)
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