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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_

|r|<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

P 6 2 2 8 3 A 0 2 4 0

O
dodetotetetotedes
Lo RS
Q)

&
PNl

%
%%

LF<
o

¢
&
0

%

X
X
SNET
L
S

<
&5
?
W
e
QK

s
%ﬂég

X
e
KE)
LY
9
X

<
S5

&
<

o~
K
0

X

ORI
o000
MRS
oW D]
SRS

L

ool
%

)
K

QK
S

<X
QKRS

O
KK
o

XKLL XK IKRKAA
6%

0000000055 %%
XA

QKRR
RERRS

KRR ISRIR AR NS
%

RIS
QRS R
IOSesetesetatetotetotetets;

.:
00
:’

%

o
¢
o
3%
0t



PMT

Answer all TWELVE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Hereis a formula

P =3+ 2sin % 0<t<12

10
(@) Find the exact value of P whent= —
3
(2)
(b) Find
(i) the largest value of P

(ii) the smallest value of P

(c) Find the least value of t for which P = 4
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 7 marks)
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s

2 (a) Express x? + 4x — 8 in the form (X + a)? + b where a and b are constants whose
values are to be found.

(2)
(b) Use algebra to solve the simultaneous equations

y=x*+4x -8
2x + 7

<
1

()

The curve C has equation y = x* + 4x — 8
The straight line L has equation y = 2x + 7

Using the same axes and the results of part (a) and part (b),

(c) sketch C and L, showing clearly the coordinates of the turning point of C and the
coordinates of the points of intersection of C and L.
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Question 2 continued

P 6 2 2 8 3 A 0 8 4 0

PMT!

HIKS
doseseseses
oesees

oS
S

~ 08
%%
w00

0%

e
Bgantset
KLEFLE

X
3

)
%

X
Sosesest

SN eatetetetetel
KRR AR

9%
&0
&%
poeS
o
39
f»
3R
5
&

%
xS
3
2%

S
X
5855

KKK IKKKR

S

6%

R
¢!

X
<5

0006 %%

X %
S

RRRER
00009,
R
QX

950
9%
S5
o
558

RRELRS



<
0 %
KRR

RIS,

w:
s 9,84
S
DoseLiTees

RPP
0%t 4 %
$96-2:00%
Qﬂm&%
K,

[0S = a%
RSy
&

X
9592
0RE

209,
%
<KX

5%
88

%

ORI
SRGLERELENS
NEOT
AN
RRIARKS

&

<
o7ls
2%

<
XA

NS
pgetele!
)

<

5

N

< X
o

RRRLES
bodeteted
o
podeseteds;
RRERS

000
KRS
%

quz
o
KK

S
o

e
Q&KL
O %

SRR

<
X5
5%
555
L
s

0%
0
<
K5
%

KK

S5
09%05

Pogets

>
55
8
Rotelelel
KRR

3RS
X KK
0205
.:.:.
XSG

(9305
&5
%5

XX
RS
KRR

( )
Question 2 continued

(Total for Question 2 is 11 marks)
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-
3 The nth term of an arithmetic series is u_such that
u =Ina+(n—-1)lnb
where a and b are positive integers.

Given that u, = In12 and that U, = In768

find the value of a and the value of b.
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(Total for Question 3 is 7 marks)
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-
4 The curve C has equation
y=x2—3x*—24x + 6

(@) Use calculus to find the coordinates of each of the stationary points on C.

(4)

(b) Determine the nature of each of these stationary points.
Justify your answers.

(2)
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(Total for Question 4 is 6 marks)
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5 (a) Expand /1 — x inascending powers of x up to and including the term in x®
Give each coefficient as an exact fraction in its lowest terms.

3)

(b) Using your expansion with a suitable value of x, obtain an approximation,
to 6 decimal places, of +/0.92

(c) Hence find an approximation, to 5 decimal places, of J23

( )
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(Total for Question 5 is 8 marks)
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r

6 (a) Show that

sin(A + B) + sin(A — B) = 2sinA cosB
(2)

(b) Hence express 2sin7x cosx in the form sinmx + sinnx where m and n are integers,
giving the value of m and the value of n.

1)

(c) Use calculus to evaluate

* (6sin7x cosXx) dx
0
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Question 6 continued
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r

7 The length of each side of a cube S, is increasing at a constant rate of 0.1 m/s.

(a) Find, in m¥s, the rate of increase of the volume of the cube S, when the length of
each side of the cube is 2m.

(4)
The total surface area of a different cube S, is increasing at a constant rate of 0.05m?/s.

(b) Find in m*s, the rate of increase of the volume of the cube S, when the length of each
side of the cube is 6m.
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Question 7 continued

PMT!

HIKS
N\ KK
oesees

~ 0
SRS
o%

<
‘%ﬁp )20
9

&
CRRKLLLKLL KM

RRELRS

9%
KRR AR

9%
&0
&%
poeS
o
&
f»
o
§oo
&

QA
%§§§y5,‘
BEK
SEIRRIARKS:

0006 %%

R
S

KKK IKKKR

09605099
&

HRRKKK

%

%% %%

o
S

<

555
<5
3
258
X

<
X
6%
<
<
XA



<
0 %
KRR

RIS,

w:
s 9,84
S
DoseLiTees

RPP
0%t 4 %
$96-2:00%
Qﬂm&%
K,

[0S = a%
RSy
&

X
9592
0RE

209,
%
<KX

5%
88

%

ORI
SRGLERELENS
NEOT
AN
RRIARKS

&

<
o7ls
2%

<
XA

NS
pgetele!
)

<

5

N

< X
o

RRRLES
bodeteted
o
podeseteds;
RRERS

000
KRS
%

quz
o
KK

S
o

e
Q&KL
O %

SRR

<
X5
5%
555
L
s

0%
0
<
K5
%

KK

S5
09%05

Pogets

>
55
8
Rotelelel
KRR

3RS
X KK
0205
.:.:.
XSG

(9305
&5
%5

XX
RS
KRR

( )
Question 7 continued

(Total for Question 7 is 9 marks)

23

RN O A Turm over »
P 6 2 2 8 3 A 0 2 3 4 O

PMT



X2 —-x+4

f(x)

g(X) =x*—px+q

The roots of the quadratic equation f(x) =0 are a and S

1
B

The roots of the quadratic equation g(x) =0 are | a + 1 and | g+
a

Without solving the equation f(x) =0

7
(@) show that p = o

()

(b) Find the value of g
(4)
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N\ 855
9 Showing your working clearly, use algebra to solve the equations
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10 (a) Solve the equation

for 0 < x<2n

_5
)

. T
sin| x+—
3

Give your solutions in terms of =, where appropriate.

3)
(b) Solve the equation

3sinf@ + 5cosf =0 for —360° < 6 < 360°

Give your solutions to the nearest degree.

3)

(c) Solve the equation

1 + sin2y = 2cos?2y for —180° <y < 0°
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Diagram NOT
accurately drawn

Figure 1
Figure 1 shows a triangle OXY
—> —>
OX =2a and OY =3b

A is the midpoint of OX and B is the point on OY such that OB : BY =1: 2
The lines XB and AY intersect at Z.

—>
(@) Find AB as a simplified expression in terms of a and b
(b) Using a vector method, find OZ as a simplified expression in terms of aand b

The point M on XY is such that O, Z and M are collinear.

__%>
(c) Find OM as a simplified expression in terms of a and b

(1)

(9)
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Figure 2

The region R, shown shaded in Figure 2, is bounded by the x-axis, the curve S with
equation y = 2sinx and the curve C with equation y = 2cosX.
As shown in Figure 2, C crosses the x-axis at the point A.

(a) Write down the x coordinate of A.

As shown in Figure 2, C and S intersect at the point B.

(b) Find the x coordinate of B.

(c) Using calculus, find the area of the shaded region R.
Give your answer in the form a — Jb where aand b are integers.

<V

Diagram NOT
accurately drawn

1)

(2)
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Question 12 continued

(Total for Question 12 is 7 marks)

TOTAL FOR PAPER IS 100 MARKS
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