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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 472

Curved surface area of cone = 77 x slant height

4
Volume of sphere = Enﬁ

Series

Arithmetic series

Sum to n terms, S, = g[Za +(n— l)d]

Geometric series
a(l—r")
I-r)

Sum to n terms, S, =

oo

Sum to infinity, S_ = IL |r| <1
-r

Binomial series

(1+x)"=1+nx+$x2+...

nn=1)...(n—r+1) ,
+ o X

+... for |x|<1,ne@

Calculus

Quotient rule (differentiation)

kee)
dx \ g(x)

_ (g - f)g®)
2P

Trigonometry

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

sinf
tanf =

cosd

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

cos(4 + B) =cos A cos B—sin 4 sin B

sin(A — B) =sin 4 cos B —cos 4 sin B

cos(A — B) =cos A cos B+ sin 4 sin B

A B A—tan B
tan(4 + B) = tan 4 + tan tan(4 — B) = tan tan
] — tan Atan B 1 + tan Atan B
Logarithms
log, x
log, x =
log, a
2
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_ DONOTWRITEINTHIS AREA

Answer all ELEVEN questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Without using a calculator, solve the inequality J50 x =18 > 6x+5

Give your answer in an exact form with a rationalised denominator.

Show your working clearly.

C))

(Total for Question 1 is 4 marks)
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r

2 QGiven that

l—lx+ix2 + ...
36

is the binomial expansion, in ascending powers of x, of (1 + Ax)n
where A and n are rational numbers,

(a) find the value of 4 and the value of n

(b) Hence find the value of the coefficient of x3

Give your answer in the form ~Z Where p is a prime number and ¢ is an integer.
q

(6)
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Question 2 continued
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Diagram NOT
accurately drawn

(x+7)cm

Figure 1
Figure 1 shows triangle ABC where
AB=xcm  AC =(x+7)cm Z/BAC = 30°
The area of triangle ABC = 36 cm’
(a) Show thatx =9

(b) Find, in cm to 3 significant figures, the length of BC

(c) Find, in degrees to one decimal place, the size of
(1) ZA4BC
(i) ZACB

(&)

(2)
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Question 3 continued
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(Total for Question 3 is 8 marks)
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(21 =r)cm
P o  Diagram NOT
accurately drawn
rem
O rad
0
Figure 2

Figure 2 shows the sector OPQ of a circle with centre O and radius » cm.
OP =0Q =rcm arc PQ =(21-r) cm ZPOQ = 0 radians
The area of the sector is 4 cm’

(a) Show that 4 = %(21 —r)

The area of the sector must be greater than or equal to 27 cm’

(b) Find the set of possible values of

(c) Hence write down the set of possible values of 6

3

C))

(2)
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Question 4 continued
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(Total for Question 4 is 9 marks)
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5 The sum of the first 10 terms of an arithmetic series 4 is 36k + 1 where k is a constant.

The 6th term of 4 is 4k + 1
(a) (1) Find an expression in terms of k for the common difference of 4

(i1)) Show that the first term of 4 is — 8

)
Given that the 4th term of 4 is 7
(b) show that £k = 4

(2)
The sum of the first n terms of 4 is S, and the nth term of 4 is U,
(c) Find the value of n such that S, =5U,,,, +105
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Question 5 continued
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(Total for Question 5 is 11 marks)
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6 A particle P is moving in a straight line. The displacement s of P, in metres, at time

t seconds, t > 0, is given by
s =¢e*sin3r +2
At time ¢ = 0, P is at the point 4 and at time ¢ = rt P is at the point B

(a) Find the exact distance AB
(2)

(b) Find the exact velocity of P when ¢ = %
“4)

.
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Question 6 continued
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7 The curve C has equation y = —log, (x + 4)

(a) Using the axes below, sketch the graph of C.

Label the coordinates of the points of intersection of C with the coordinate axes
and the equation of any asymptote to C.

4)
(b) Solve the equation log,, ,) 256 - log, (x+4)=0
()
y A
> : =
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Question 7 continued
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(Total for Question 7 is 9 marks)
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3
B : c Diagram NOT
accurately drawn
>
4 5a
Figure 3

Figure 3 shows a trapezium ABCD

— - —
BC =3a AD = 5a CD =2b

(a) Find 4B as a simplified expression in terms of a and b

- >
The diagonals BD and AC intersect at point X where BX = k BD

(b) Using a vector method, find the value of &

(c) Find the ratio of the area of triangle CXD : area of the trapezium ABCD

(1)

C))

C))
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Question 8 continued
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r

9 The point 4 has coordinates (—4, 3) and the point B has coordinates (6, 8)
The points 4 and B lie on the line &

(a) Find an equation of &

The point C, on £, is such that AC : CB = 4:1

(b) Find the coordinates of point C

The point D with coordinates (p, g), where p < 0, lies on the line / through C that is
perpendicular to k£

The length of CD is 85

(¢) Find the coordinates of D

(d) Find the area of triangle ACD

(2)

2

(6)

2
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10 The quadratic equation 2x? + kx + 4 = 0 has roots a and £ such that

k<Oanda>p

717

Given that a® — B2 = 1

(a) show that £ = -7
(8)

(b) Hence form a quadratic equation that has roots

(a—p) and (a+ B) "

26

OO

S
SIS
LTS
X
Doorerle%s
oy emrees
ks

X4

‘0::
v%
N
2%

X%
9%
X
X

%% %
036%%6%%%

XIHK

3255 %
PO & e
«

<
696%%%%

O
3RS
LXK

¢
IR
SRS
5

20!

)
QIR

0
08

<
%!
oot toteteds

avi. ol
5
Dossie it
oS8 ieSs
UL

R
5



SRR

%

K
’0%:
o%%

Q%p

!

5
ol
000!

X
X

SRS
oot tetetetetetetel
bo%s SRS

Qﬂp

X KK

0000::
IR RKX
X XKKKK
19090%%%%
20%0%0%%%%

o0

<X
CRRRRLRLRKS

ALK

o%

o
o
&L

%
X
RS
X
X
XRR

KR XX R
00090005399
16%%% %%

5%
%%
R

o
RR

ot

$0.0.0.0.0.
2228

~

%%
3%
&

-
o
N

2%
S

OOCEAAA
SRS
Setetete
-%]r
LIRS,
SR

G
0%
"
K
355

R
&

%%
%%
N

ravadge

X

02
e
o
‘0

<>
2 %
[ =
avevede e
HHIHIRRKKS

XX
R
r.{
X X

¢
0%

%%
o%

Q-0
R

<
tetete%s

%%

>
pretosstossses

::::
6% %

X
%%
3
S
Qp

096%%%%

K
5
do%es
55
5

2L
555

.:.:
255

AL
SRR
Stotetelete%s
oot toteteotetete!
255

<
%

K
X
‘.

X
<
000
9%
3555

00
KK
X

0ol

0%

XL
d0%ed

od0%ed

5
o
o
%

<
X XK KK
RRRLREE

O
&

%
5
5
S
5%

XX
e
&
Qp
XX
Qﬂp

<
3
%3
é'
0

X2
0
o
X

QQQQO
9%

0
5
Q’
Qp

$
’:
55

<
<
S

X XK KK
BEAR
RER
R R

X X RKKK
S

XX
A

A
XX
"

1909000909 %%

00
ototetosetes
<%
%,
35

%%
e
‘Y
vavels
Qg

R
35
%!
255
%
35

%@%g
RRRRK

5@?
':‘:’
RRKS

XX
RS
5
55
%
5

O
9%
%%
L

%
XX
196%%
196%%
196%%%
RRL

e N
Question 10 continued
. J
27
[ [N Turnover »



000

X KKK

4 N

posssetetetetototototots
0909090209 %6%0%:%%
0902090209000 %000 %0 %%

Question 10 continued

SoSesetesetotetotetete!

XK AIHK AR IIK KA
0000000009000 %0 00000 %
KKK RLIERLKLRL

<>
%
000,
255

X
A Pt
0

<
%
%
%5
RRIRRIIIILLLLLSS

os
5

¢
$ TS
X
)

09

SRR

IS

O

X%
S

29505009

.0
Q’

XX
S RRLRRRIIILLLES

K RIKRELIKKLRLKL
0902090009009 00 %0090 %%

X
0900000000009 00909990 %

Sodetotelototetotetotetetel

KR I K IIKIKAKIHKK
0009000000000 00009 0:%

0900090009000 0090 0090 0.%0:%

X
QRIL
SRR
RRXK
oo

<>
%
A
@ %
o
53

S
o
%

%%
B2
:
%

dogeer

X

JosorerLiots
Ty

SRS
« o
V’:‘
2%

Y

o

0000, '

K KKK

$920. 0,008 < B
0909.9,0.0.0.0.9. oY%
RIS

o%

X RKKKKXN

oSotetedet
R

0902090290 %.% %%
KR

GRRIIILLLLLRIIKS
0900090009090 %0%%%
RRRRRIS

000

%

IR,
X

%5
0000000 0a 0 0a 0 00 0 0.0, 9.9. %%

020!
QK
QXL
ta%e%0%s

<O g
XL
4 e
%ﬂz& 3

10000 000,000,
st

&
%
XX

<
o5
R

5%%

258
0%
EEIRRLEEKN
=
02020 % e
S IRILIIN

CGAAAAAAK,
RRRXXKS

K
RRRRIRS

Qﬁﬁﬂﬁw’
SeSootetetotete

25
%
S
]
%
0¢

5
%
o9
o8
09¢
o8
09

X
X
%
0ol
5%
R

o9 %
%uvv
K

%%
X
K

6%
RRKS
QLK
CRKS

%%

7
\.
53

X

28
OO



4 N

Question 10 continued

J
‘00’%003’000;:0" bt
LRLRLRRLRLRLRRIRLR,

0>
ogetess
DY)
s‘,‘\’a

7 N
R

XXX
3
e
X

"

9
<X
K
0%
XXX
%%
0%’

X KSR KRX

%%
o2
KRIRARAKARAARH

55

>
%

5

QIRLK

O
3%
bototeteses

OO
QIS
XX

S0l

8%
:::::.
R

0L
XK
3K
35555

036%%6%%%

%
<

55

o

ﬁ%
5

S

oSotetetototet
RRRIRES
i?ﬁ%ﬁ‘ 5
S

95999
0KKKL
55
W
00‘0
XK

o

A
.

3,
o
%

6%%%%
%

oo
} a

X

R

‘AR
%%
2%

e
2R

000.0‘:‘:00000
()
-y
=
%
o

QKX
r)
>
o

O
oSetose%
€]
o o¥ o
e
S

S

0KS
%S

'S
%

S
%S
95
%!
RS

(Total for Question 10 is 12 marks)

29
ECOOW Turn over »



11 f(0) = (2cosd —sin0)(2sind + cosO)

(a) Show that f(0) %sin 20 + 2cos20

Figure 4

Figure 4 shows part of the curve S with equation y = f(6) + 2
Given that S intersects with the #-axis at the point with coordinates (a, 0)

(b) using sin? 0 + cos?0 =1, or otherwise, show that a = g

and the positive y-axis shown shaded in Figure 4

(&)

Diagram NOT
accurately drawn

C))

(c) Using algebraic integration, find the exact area bounded by S, the positive #-axis

3
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7

Question 11 continued

(Total for Question 11 is 11 marks)

TOTAL FOR PAPER IS 100 MARKS
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