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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)x,

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 =
0og,a
2
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You must write down all the stages in your working.
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Diagram NOT
7cm accurately drawn
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Figure 1 shows sector AOB of a circle with centre O and radius 7 cm.
The angle AOB is 1.2 radians.
Calculate

(a) the area of sector AOB

(b) the perimeter of sector AOB
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2 Solve the equation

sin(260 — 20)° - \/§cos(20— 20)°=0 for0 <6< 180
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Question 2 continued

(Total for Question 2 is 5 marks)
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3 The curve C has equation y =9 — x°

Use algebraic integration to find the area of the finite region bounded by C and the x-axis.

(5)
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Question 3 continued

(Total for Question 3 is 5 marks)
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4 )
4
Diagram NOT
H accurately drawn
10cm
C
A 10cm
10cm
B
Figure 2
Figure 2 shows a solid cube ABCDEFGH with sides of length 10cm.
(@) Find, in cm, the exact length of FC )
(b) Find, in degrees to one decimal place, the size of ZFCA )
(c) Find, to the nearest degree, the size of the obtuse angle between the plane BFH and
the plane BHC
(5)
i )
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Question 4 continued
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r

5 Anparticle P is moving along the x-axis. At time 7 seconds (# > 0) the velocity, v m/s, of
Pis given by v =3¢*—-23¢+ 30

(@) Find the values of # when P is instantaneously at rest.

At time 7 seconds the acceleration of P is a m/s*

(b) Find the range of values of ¢ for which a > 0

When ¢ = 0, P is at the point with coordinates (d, 0)
Given that, when ¢ = 8, P is at the point with coordinates (26, 0)
(c) find the value of d

3)

(2)

P 6 6 3.0 8 A0 1 2 3 6
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Question 5 continued
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6 The sum of the first » terms of an arithmetic series is S where S =n (3 + 2n) L

(@) Find the value of S, S
(2)
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(c) Use algebra to find the value of » for which T =S + 252
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7 f(x)
g(x)

2x° + px +q where p and q are integers
14%% + 37x + 14

The equation f(x) =0 has roots a and f

The equation g(x) =0 has roots % and s
(¢4

Given that p + ¢ = -4 where p > 0 and without solving the equation g(x) =0
(@) find
(i) the value of p

(ii) the value of q

Given also that o >

(b) show that a®— %= -2>"—

(9)
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Question 7 continued

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

<

2
2000
YoSelete!
RS
9
A

99 %
o
=y
250

O
batoesetets
ISR
LA
soselee?
RLRK

pleleeie’s
i

3

%

CORRES
0%

bk
0ol

%
X
e

<IN
Y
5

%
5%
2etelotet

K

%
X X
RS
QGRS
RS

K

SIS
<5

<R

5
boses
XXX

KL

oooteds
batet

¢
X
5
L5

%3?
BEE5

<
S
bose%s

X8
2
5

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

RS

e e
SRS
585

¢
RES
X
ALK
oo
ek
oo%e%

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

SR
CERREHAR

KL ’o

SR ARKLK

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

55
R

s
KKK
haselel

K

poseds

0%
RAKEKKL
bt

R :::
PR

35 AN
XXX

258
CRORLRLLELELKS
SRR i SR s
R EEAARLEA> NN [
X RN |
e N e e

KRR
KKK

(Total for Question 7 is 13 marks)

23
[ | Turn over »
P 6 6 3 0 8 A0 2 3 3 6

XKL

ZRLRRLRKLLS

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




( ™)
8 (a) Given that x is measured in radians, complete the table of values for
y =sinx—3c0s2x - 0.5

Give your answers to one decimal place.

X 0 0.5 0.8 1 1.6 2 2.5 3

y 0.3 1.6 -0.8 -3.2

(b) On the grid opposite, draw the graph of y =sinx —3cos2x-0.5 for 0 <x < 3

(c) Use a formula from page 2 to show that cos2A = 1 — 2sin*A

f(x) = 2sinx + 12sin°x -x -5

(d) By drawing a suitable straight line on the grid, obtain estimates, to one decimal place,
of the roots of the equation f(x) =0 inthe interval 0 < x < 3
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Diagram NOT

accurately drawn
2a

0] > B
4b

Figure 3
Figure 3 shows the triangle OAB with
OA=2a and OB =4b

@) Find AB in terms of a and b
(2)
The point P is the midpoint of AB

(b) Find OP asa simplified expression in terms of a and b

(2)
The point Q lies on OP such that OQ : QP =3 :1

(c) Find A_Q) as a simplified expression in terms of a and b

3)
The point R lies on OB such that A0R is a straight line.

(d) Find in its simplest form the ratio OR : RB
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Question 9 continued
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(Total for Question 9 is 13 marks)
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4 )
. 2x —1
10 The curve C has equation y = —— x#-4
X+ 4
(a) Write down an equation of the asymptote to C that is
(i) parallel to the x-axis,
(it) parallel to the y-axis.

(b) Find the coordinates of the points of intersection of C with the coordinate axes.

(c) Using the axes on the opposite page, sketch C, showing clearly the asymptotes and
the coordinates of the points of intersection of C with the coordinate axes.

The line with equation y = x + k; is the tangent to C at the point P

The line with equation y = x + k, is the tangent to C at the point O
Given that the x coordinate of P is greater than the x coordinate of Q
(d) using calculus, find the coordinates of

(i) P

(i) O
(e) Hence find the value of

() k
(ii) K,

P 6 6 3.0 8 A0 3 2 3 6

PMT!

SLRRK
LR
Joteotetess

<
peteetore
v

03

<
RS
%

X
X
o

S0

%

6%,

EIRSLS
P
S HE
AL R
SRR

<
it
KV
258

S
¥ 2o
fedsien

L5

55
o
5%

8K
Teta
by
20058

9:9:9:2:0.0.9,0. 90 009 0009 090900900 009 0009 090909
53

<%
2REHRS

I,
S EEIELIILIIL
oot e tete o tete e e tetetotetetotete!

hatetete!
%

o:e 0
%o TN
KIS
T
%:%J:
SRR

& 0%
SRS
U

L

o~
SRR
SRR
So0esed ¢

<

ORI
N

O
SRR

SoSotetoteteteds

(SR



PMT

( )

<

R
RSB
000

3
X AKX
X ICK K
<
5
X

N
Sosesesed
QKKK
KK

LR

%
SERRRKR

%%
<

X

Question 10 continued
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Turn over for spare axes if you need to redraw your sketch.
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Question 10 continued
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Question 10 continued
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Only use these axes if you need to redraw your sketch.
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Question 10 continued

(Total for Question 10 is 18 marks)

TOTAL FOR PAPER IS 100 MARKS
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