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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 47°

Curved surface area of cone = 77 x slant height

Volume of sphere = %nﬁ

Series

Arithmetic series

Sum to n terms, S, = §[2a +(n—1)d]

Geometric series
a(l—7r")
I-r)

Sum to n terms, S, =

Sum to infinity, S_ = IL I <1
—r

Binomial series

n(n—l)x2 n(n—l)...(n—r+1)xr

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

+... for [x|]<LneqQ

Calculus

Quotient rule (differentiation)

d ()] _ F'(x)glx) — fix)g'(x)
dx \ g(x) [g(0)]

Trigonometry

Cosine rule
In triangle ABC: @* = b* + ¢* — 2bccos A

sin@
tand = ——
cosé

sin(4 + B) = sin 4 cos B + cos 4 sin B sin(4 — B) =sin A cos B—cos A sin B
cos(4 + B) =cos A cos B—sin 4 sin B cos(4 — B) =cos A cos B+ sin 4 sin B
tan 4 + tan B tan 4 — tan B

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

Logarithms
log, x
log, x =
og, a
2
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You must write down all the stages in your working.

1 An arithmetic series has 5th term 16 and 100th term 301

Find the sum of the first 50 terms of the series.
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2 A particle P is moving along a straight line, which passes through the fixed point O.

At time ¢ seconds (¢ > 0), the velocity, vm/s, of P is given by
v=t>-3t+4

At time ¢ seconds the acceleration of P is am/s?

(a) Find an expression for a in terms of ¢

The displacement of P from O is 7m when ¢ = 2

(b) Find the exact displacement of P from O when ¢t = 4

(2)

)
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Question 2 continued
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3
o
‘ Diagram NOT
T / Hrad accurately drawn
4cm
R
S
Figure 1

Figure 1 shows sector ORS of a circle with centre O and radius 4 cm.
The size of angle ROS is 6 radians.
The area of sector ORS is 27 cm?
(a) Find the exact value of 6

(2)
(b) Find the perimeter, in cm to 3 significant figures, of the sector ORS.

(2)
The point 7 lies on OR such that OT: TR=1:3
The region shown shaded in Figure 1 is bounded by the line 7R, the line 7S and the arc
RS of the sector.
The area of this region is 4 cm?
(c) Find the exact value of 4

(2)
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Question 3 continued
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( )
4
Diagram NOT
accurately drawn
X metres
(x + 4) metres
Figure 2
Figure 2 shows a rectangle with width x metres and length (x + 4) metres.
The perimeter of the rectangle is P metres and the area of the rectangle is 4 m?
(a) Find, in terms of x, an expression for
(i) P (i) 4
(2)
The perimeter of the rectangle has to be less than 30 metres.
The area of the rectangle has to be greater than 12 m?
(b) Find the set of possible values for x
Give your answer in the form a <x < b
()
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Question 4 continued
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r

5 Differentiate with respect to x
3
(a) e*(6x+2)2

Give your answer in the form e**(+/6x + 2 (Ax + B) where A4 and B are integers.
()

sin3x

[) -
®) (2x - 4)’

3
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Question 5 continued
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6 Given that M:11+5\/§

J5-2

(a) without using a calculator, find the value of a
Show your working clearly.

(2)
Triangle POR is such that

PR

(x+3)em QR=xcm angle QPR=30° angle POR =45°

3+342

(b) Show that x
3)

Given that sin105° = and that the area of triangle POR is A cm?

J6 +2
4

(c) find the exact value of 4 in the form %(p\/g + qﬁ +r3 + s)

where p, ¢, r and s are integers.
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~
7 Acurve C has equation y =log, (x +2)
(a) Using the axes below, sketch the graph of C.
Label the coordinates of the points of intersection of C with the coordinate axes.
(2)
(b) Solve the equation 2(loga4 + log, 16) =1
3)
(c) Solve the equation 510gq 16 + 4log,q = 24
(6)
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Question 7 continued

¢
235
2
GOSN

O
IR
SRR
oot totetetetetotetetes
RRLHLRRLRKRARRK,

002
KL
5

9%
et
'\ 9%
20705
059:%
ool

%
§’
Q
V&Y
0%
LS

<
S
=)
é’

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

A
R
o NSONOY
130t sel0te e %0t tetetetetetetetotetedeted B )

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

XK
ILEIRIEILIES
RIS

%

X
e O O O 0t

0008
RIS

Q
IR
ney | S0ty

T

5

ot
5
S

IR

bose!

CRKK

KRLK?
K RRICIEIICIAI IR IIRKAH IR

SRR
LR

A
&
S

52
-
c

%

vy

%
oo

5
ohoNetese
<
o

A

K
L

55

3§

hoses
2K
9

o

%
%

2928

0
K

%
QLK
S %0

O
55
<X

{1
KK
X XK
s
4‘00

o5
%%

0 0000
%%
<5
09000 0.0.9.0.0,

%
2
R
Y

X
2%

6
Satesese
000
Y KRR
2555

¢
58
y
=F
<
X

93!

de%e!

otete!
25

e
XORAARRARKAARAK AR

ol
o

<
bols
E
E
de
K

o,
2388
AR
IIRX
G,

25
S
SLLL8S
05 1 1 0%t
IO
LS
SIS
eSS
SIS
<

XA
CXKRREARRLSS

S

%

G5

SRS

SHKXXR

SRAXRXKS

booteseses

KRR

SRS

SHKKXR

HRRRLS

Bogogose oo OO OSSOSO OO OO O OO O OO OSSOSO SO OO
SRS

SHKIX

SRARKKS

S255\C J
Rotedotatet’

ormm R T O Tum over »
p 71 6 41 A 01 7 3 6



Question 7 continued

( )

R A o
p 71 6 41 A 0 1 8 3 6

G
35
258

00
KK
SO

%
LK
0’0

K
Seotetetotetetetetote!

55
20
St oatetetotetetetetes

GERRELENLS
CXRRLLRRLLRRL

(0
R
oo
detess

2
P00 o 4
0’0‘9‘0"
CXERS
S 208
9%
%

B3 o0 0%
KIS
“"ﬁt*

ot
ot
otue!

KX

X

K
RS
‘:‘MOQ

2K

X%
ototelotetetetess

%
0%
XX
IR KIRIKK,

b > %

oa
R

¢
oot tetotetetatetetetotetetotetototetods

S y
Y

%%

IR
LKL

R IIA

IR

SRS
:‘:‘0‘00 0‘0‘0‘%
boss

<5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

O
88
3 1559
AL
ORS

<
358
o
P
Q%S

XX
8
T
Vs
e

ST

5%
%

<
btk
AQ'

ot

&S
SR

SRS
LR

KIS
poasesetedss
KRRRS
KKK
SEIES,
SRS,
KRGS
HRRRKS
SEIES,
SRS

RIS
peoasatesss
L8



L

( )

2
SRR

G0

255
ool

55

Question 7 continued

¢
235
2
GOSN

O
IR
SRR
oot totetetetetotetetes
RRLHLRRLRKRARRK,

002
KL
5

9%
et
'\ 9%
20705
059:%
ool

%
§’
Q
V&Y
0%
LS

<
S
=)
é’

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

A
R
o NSONOY
130t sel0te e %0t tetetetetetetetotetedeted B )

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

XK
ILEIRIEILIES
RIS

%

X
e O O O 0t

0008
RIS

Q
IR
ney | S0ty

T

5

ot
5
S

IR

bose!

CRKK

KRLK?
K RRICIEIICIAI IR IIRKAH IR

SRR
LR

A
&
S

52
-
c

%

vy

%
oo

5
ohoNetese
<
o

A

K
L

55

3§

hoses
2K
9

o

%
%

2928

0
K

%
QLK
S %0

O
55
<X

{1
KK
X XK
s
4‘00

o5
%%

0 0000
%%
<5
09000 0.0.9.0.0,

%
2
R
Y

X
2%

6
Satesese
000
Y KRR
2555

¢
58
y
=F
<
X

93!

de%e!

otete!
25

e
XORAARRARKAARAK AR

ol
o

<
bols
E
E
de
K

o,
2388
AR
IIRX
G,

25
S
SLLL8S
05 1 1 0%t
IO
LS
SIS
eSS
SIS
<

XA
CXKRREARRLSS

:‘:‘:‘ 9%

BR8KL

IRUKLKIS

SRS

SRRGLS

X RARK

S

SRRELRS . N

:::::‘é:::: (Total for Question 7 is 11 marks)
IRKLKIS

SRS

SRS

SRS

SN N Y,

19

ormm R RO Tum over »
p 71 6 41 A 01 9 3 6



( )

8 (a) Using the binomial expansion, or otherwise, find the complete expansion of

(x+y)
1

The quadratic equation
2x*+3x+4=0
has roots o and S

(b) Without solving the equation, find the value of

(X3 + [;3
“4)

(c) Hence, form a quadratic equation with integer coefficients that has roots
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Question 8 continued
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Question 8 continued
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( N
9
B
C
Diagram NOT
accurately drawn
D
A
Figure 3
Figure 3 shows quadrilateral ABCD such that
—> — 1 —>
AD =2a+b BC=§b BD=-4a-b
—_— . —>
(a) Prove that AB is parallel to DC
“4)
The diagonals, AC and BD, of the quadrilateral intersect at the point Y.
(b) Using a vector method, find A7 asa simplified expression in terms of a and b
(6)
. J
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Question 9 continued
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Question 9 continued

( )

R R0 AR o
p 71 6 4 1 A 0 2 6 3 6

G
35
258

00
KK
SO

%
LK
0’0

K
Seotetetotetetetetote!

55
20
St oatetetotetetetetes

GERRELENLS
CXRRLLRRLLRRL

(0
R
oo
detess

2
P00 o 4
0’0‘9‘0"
CXERS
S 208
9%
%

B3 o0 0%
KIS
“"ﬁt*

ot
ot
otue!

KX

X

K
RS
‘:‘MOQ

2K

X%
ototelotetetetess

%
0%
XX
IR KIRIKK,

b > %

oa
R

¢
oot tetotetetatetetetotetetotetototetods

S y
Y

%%

IR
LKL

R IIA

IR

SRS
:‘:‘0‘00 0‘0‘0‘%
boss

<5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

O
88
3 1559
AL
ORS

<
358
o
P
Q%S

XX
8
T
Vs
e

ST

5%
%

<
btk
AQ'

ot

&S
SR

SRS
LR

KIS
poasesetedss
KRRRS
KKK
SEIES,
SRS,
KRGS
HRRRKS
SEIES,
SRS

RIS
peoasatesss
L8



L

( )

2
SRR

G0

255
ool

55
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( )
10 Using suitable results for sin(4 + B) and sin(4 — B) from the formulae page,
(a) show that 2sin4xcosx =sin5x + sin3x
3)
VA Diagram NOT
accurately drawn
>
(0] X
Figure 4
Figure 4 shows part of a sketch of the curve y = 6sin4xcosx
(b) Using calculus, find the total area bounded by the curve and the x-axis between
x=0 and x= B
Give your answer to 3 significant figures.
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Question 10 continued
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Question 10 continued
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( )
11 An equation of the straight line /is y —3x =3
The point 4 on / lies on the y-axis.
The point B on / has coordinates (10, b), where b is an integer.
The point C divides 4B in the ratio 2:3
The straight line & passes through C and is perpendicular to /
(a) Show that an equation of k is
3y+x—-49=0
(6)
The point D with coordinates ( p, g), where ¢ is positive, is such that AD is parallel to k
and the length of 4D is 12 J10
(b) Find the coordinates of D
(6)
The point E lies on k such that DE is parallel to the y-axis.
The point F' lies on / such that DF is parallel to the y-axis.
(c) Find the exact area of triangle ECF.
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 17 marks)

TOTAL FOR PAPER IS 100 MARKS
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