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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

Sum to n terms, S, = ad=r)
(I-7r)
Sum to infinity, S =
1-r
Binomial series
-1
1+ x)" =1+mc+mx2 + ...

|r|<1

N nn—1)...(n —r+1)x, L

for [x|<LneQ
7!

Calculus

Quotient rule (differentiation)

d M) ) _ gl — fg'(x)

dx { g(x)

[g(x)]

Trigonometry

Cosine rule

In triangle ABC: a? = b? + ¢2 — 2bccos A

tané@ = ﬂ
cosé

sin(A+B) =sin AcosB +cos AsinB
cos(A + B) =cos Acos B -sin AsinB

sin(A - B) =sin A cos B - cos Asin B
cos(A—-B) =cos Acos B +sin AsinB

tan(A + B) = tan A + tan B tan(4 — B) = tan4 — tan B
1—tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x =
og, a
2
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Answer all TEN 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 A is a,
The nth term of a geometric series G is t,

For these two series

1 1 10 3 10 2
Find
(i) the common ratio of G,

(ii) the common difference of A.
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2 f(x)=x*+px+q where p and g are constants.

The remainder when f(x) is divided by (x — 1) is =12
The remainder when f(x) is divided by (x — 4) is 30

(a) Find the value of p and the value of g.

(6)
Using your values of p and q

(b) show that f(3) = 0
1)

(c) Express f(x) as a product of linear factors.

(d) Hence solve the equation f(x) =0
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Diagram NOT
accurately drawn

10cm 12¢cm
Xxcm

B 6cm D 2cm C

Figure 1

Figure 1 shows the triangle ABC in which AB = 10cm and AC = 12cm.
The point D lies on BC such that BD = 6¢cm, DC = 2cm and AD = xcm.

(@) Show that x =11

(b) Find the area, in cm? to 3 significant figures, of triangle ADB.
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2
4 (a) Complete the table of values for y=2x+1+ —
X

Give your answers to 2 decimal places where appropriate.

X 0.5 1 1.5 2 2.5 3 3.5

6.32 8.16

(2)
2
(b) On the grid opposite, draw the graph of y=2x + 1 + = for0.5 <x <35
(2)

(c) Use your graph to obtain estimates, to 1 decimal place, of the roots of the equation

2
2X + vl =7 intheinterval 0.5 <x <35
(2)

(d) By drawing a suitable straight line on the grid, obtain estimates, to 1 decimal place,
of the roots of the equation

3x 2 . .
St =5 i the interval 0.5 <x < 3.5
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Question 4 continued
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Question 4 continued
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Question 4 continued

Only use this grid if you need to redraw your graph.
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Diagram NOT
rcm accurately drawn

Figure 2
In Figure 2, AB and AC are tangents to a circle with centre O and radius »cm.
The points B and C lie on the circle so that OBC is a sector of this circle and #BOC = 2—; radians.

Given that the area of the shaded region is 10cm?,

find, to 3 significant figures, the value of r.
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YA Diagram NOT
accurately drawn

<V

Figure 3
The curve C with equation y = x? — 5x + 4 crosses the x-axis at the points A and B, as
shown in Figure 3

(@) Find the coordinates of A and the coordinates of B.

3)
The tangent to C at A meets the tangent to C at B at the point T.

(b) Find the coordinates of T.

. NI
The normal to C at A meets the normal to C at B at the point N. S
K
CRRLLRS

(c) Find the coordinates of N. SRR

vl
QX e
(6)

(d) Find the area of the quadrilateral ATBN. SRS
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Question 6 continued
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7 (a) Find the set of values of k for which the equation kx? —4x + 2k =7 has real roots

(4)

Given that the roots of the equation kx*>—4x + 2k =7 are a and f,

a_”and&
o

(b) form a quadratic equation with roots

Give each coefficient in terms of k.
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8 Solve the equation log, x—2log 3=1
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Question 8 continued

(Total for Question 8 is 7 marks)
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9 Given that
X =etsin2t

show that

2
4 o8 L s=0
dr? ds
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Question 9 continued

X5
KPR
o9, 242059
o
o%

S
<5 003‘3?1Aa

QRLIIHIRKLK N

ARG

RS

QGGIRRLEIRRA
SRR
SIS

S SRRKILRKIS
XERRRLRK,
fodeleres

RRLARS

%%
9%

ERGELEIALLS
o tetetetetetere!
S RRIKRRIHIRKEARS

%%

LRI

<
bo%
2
0000090500090 0 0. %%
RIS
KHRKLRRRILLKS

<

&
%

8
2

O
%
)
&
X X
R

<
S
]
v

>
S
e
S R
0o
KR

0037 %%
<
SRS

o
ST
oo et
posrarates
S
RIS

XA
0959 41992
SKRRKL
‘:‘00.0

0
e
X

SXML KW,
HRRIAAKILES

KL
KKK

%%
9%
S
:::
XA

o5
o%
%

000,
X XXX
SRR

K66
Boloteeletets
<
235

%
RRELRS

S
b
90

%
%

o
¢
o
::
0t



ot

oo ries
S0
SR
SIS
botes-

066
DO
LR

(X

Boosets;
o
oo
R

R
K
555

03

o2
.
o

X

OO
SRR
SR
"QA‘
3P
&
e

X
X

N

o

<
4$t X
0% % o X
<

XK
% @?&”
<]

K
0%

COEERKS
SOELAES

%

ORAK
SOEEREL

YNOTF
ISP B S
CERRRIALX,

a0
9%
K
O]
K
<X

X

(0% %
SR
<>
X MR X
< X P
S
(X
‘Q.Q.A
o
S5

X

<5
AN
KK

L

ostasedetes

X

0%
K
S

O
5
'?‘
3%
o

&5

Lo

]
s

%
NG
ELRKEHS

RIS
RRELRS

CXLLKRAX KK

950
9%
S5
o
558

X XK KKK LR K A
G500 0.0 0.9 0000
Sodotetototedotetotetotet

o
S

r’

Question 9 continued

(Total for Question 9 is 8 marks)
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10 f(x) =32x*-33x + 1

(@) Show that f(1) =0
(1)

(b) Hence using an algebraic method solve f(x) = 0

(4)

Ya
Diagram NOT
accurately drawn
(:l
R
B
-
>C2
0] a X

Figure 4

The region R, shown shaded in Figure 4, is bounded by the curve C, with equation y = JX,

1
by the curve C, with equation y = 3x and by the line with equation x =a

The curves C, and C, intersect at the point B, with x coordinate p, where p < a

(c) Find the value of p.
(2)

The region R is rotated through 360° about the x-axis to generate a solid with volume %

(d) Use algebraic integration to find the value of a.

(7)
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS
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