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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 = %nﬂ

Series

Arithmetic series

Sum to n terms, S, = g[Za +(n - l)d]

Geometric series
a(l—7r")

Sum to n terms, §, = ——
(1=7)

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

Binomial series

n(n—l)x2 4 n(n—l)...(n—r+1)xr

I+x)"=14+nx+
r!

+... for [x|<LneQ

Calculus

Quotient rule (differentiation)

d (f(x)) _ (g - fn)g'(x)
dr{ g(x) [e(x)]

Trigonometry

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

sin®d

tanf =
cost

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 A + tan B tan4 — tan B
1—tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x =
0g, a
2
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Answer all ELEVEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

| a++3 .
1 Given that m =11 + h~/3 where a and b are integers,

find the value of a and the value of b.

(Total for Question 1 is 4 marks)
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(2)

7+ 4x — x?

(i1) the value of x for which this maximum occurs.

f(x)
(a) Write f(x) in the form a — b(x + ¢)* where a, b and ¢ are integers to be found.
(1) the maximum value of f(x)

(b) Hence, or otherwise, find
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2x3 + ax* + bx + 18 where a and b are constants

f(x) =
When f'(x) is divided by (x — 2) the remainder is 5
Given that (x — 2) is a factor of f(x)
(a) find the value of @ and the value of .
(b) Express f(x) as a product of linear factors.
(c) Hence use algebra to solve the equation f(x)
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(Total for Question 4 is 11 marks)
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5 (a) Show that log,32 =

(b) Hence, or otherwise, find the exact solutions of the equation
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(Total for Question 5 is 9 marks)

J

TXARARHXHKAIK XK HK AKX AKX VYXXXXXA XK, VXXXXXK XXX KKK KKK AKX XX 0% %%

TRREREILILXIHAXK " 9% RALIEILRILLIRAIKK &
xxx&&&xxxﬁxxé«x CCERRLLLL L LSEKS x% N0 ¥
XRRERRRKLRRKRRK, IR RRLIRLHILRIELRHL RIS

XXX%%%KK&&XXX%%%%KX&&XXX%%%%K&&yXXX%%%%K&&XXX%%%XKK&NXXX%%%KK&&XXX%%%KKN&

SO vy

x X

RN

;5 X

Noa o

1

Turn over »

1 3 6

1

P 6 0 4 7 5 A 0



6 (a) Complete the table of values for

yEx- =
x2

giving your answers to one decimal place where appropriate.

x 0.5 1 1.5 2 3 4 5 6

y | -115 13 | 27 5.9

2

(b) On the grid opposite, draw the graph of y=x — iz for 0.5<x<6
X

(2)

(c) By drawing a suitable straight line on the grid, obtain estimates, to one decimal place,
of each of the two roots of the equation

2x3—6x2+3=0

in the interval 0.5 <x <6
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Question 6 continued

Only use this grid if you need to redraw your graph.
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(Total for Question 6 is 9 marks)
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Question 7 continued
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(Total for Question 7 is 11 marks)
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r

8 A particle P moves along the positive x-axis. At time ¢ seconds (¢ > 0) the velocity,
v m/s, of P is given by v=3 + 5¢—2¢

At time ¢ seconds, P is at the point with coordinates (x, 0).

Given that at time ¢ = 0, P is at the point with coordinates (5, 0), find the maximum value
of x, justifying that this is a maximum value.
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Question 8 continued
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Question 8 continued

.

(Total for Question 8 is 8 marks)
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r

9 The line /, with equation y +2x —4 =0 passes through the point P with coordinates
(a, 6) and the point O with coordinates (3, b).

(a) Find the value of a and the value of b.
(2)

The line , passes through point P and is perpendicular to /,
The point R, with coordinates (e, /') lies on [, such that PR = 6 NG

(b) Find the two possible pairs of values of e and f.
(8)

Given that e < 0,

(c) find the area of triangle POR.
3)

The points P, O and R lie on a circle C.

(d) Find the coordinates of the centre of C.
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 15 marks)
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10
Diagram NOT
accurately drawn

Figure 1

Figure 1 shows quadrilateral O4ABC with

—>

—> —
OA =2a—b OB =3a+b BC =-a+3b

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

(2)

—> . —>
(b) Prove that OC is parallel to AB
(2)

The diagonals, OB and AC, intersect at the point X.

(c) Using a vector method find the ratio AX: XC
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Question 10 continued
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Question 10 continued

.

(Total for Question 10 is 11 marks)

J

TXARARHXHKAIK XK HK AKX AKX VYXXXXXA XK, VXXXXXK XXX KKK KKK AKX XX 0% %%

TRREREILILXIHAXK " 9% RALIEILRILLIRAIKK &
xxx&&&xxxﬁxxé«x CCERRLLLL L LSEKS x% N0 ¥
XRRERRRKLRRKRRK, IR RRLIRLHILRIELRHL RIS

XXX%%%KK&&XXX%%%%KX&&XXX%%%%K&&yXXX%%%%K&&XXX%%%XKK&NXXX%%%KK&&XXX%%%KKN&

SO vy

x X

RN

;5 X

Noa o

31
Turn over »

3 6

1

P 6 0 4 7 5 A 0 3



1 . S

Diagram NOT

accurately drawn o
o

c 5

(0, b)

=<V

OO
KKK

RRKK QLR

Figure 2

Figure 2 shows part of the curve C with equation y = +/x — 2
Figure 2 also shows the straight line / with equation y =5 for x > 0 where b >0
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Given that C and / intersect at the point P with coordinates (a, ), where 2 < a < 16
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(a) show that b*=a -2
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The finite region R bounded by C, the straight line with equation x =16 and /,
shown shaded in Figure 2, is rotated through 360° about the x-axis to form a solid S.
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Given that the volume of the solid formed is 507

(b) use algebraic integration to find the value of a and the value of 5.




Question 11 continued

.

SRAAXHAIAIHICIKAX AKX AKX AKX A<</ vYXXXXXA XXX vaXXXX& X AXHHX XX AKX KA KX AKX AKA KKK X EIEAIX KKK

TRRRRRLLLLILLXXS SR SRR &
LRI LKL O SERRIRL I LHLLAKKS XX N0 Y
X RIS R IHILLLLLR

XXX%%%KX&&&XXX%%KXX&&XXX%%%KK&&XXXX%%KXK&&XXXX%%XX&&&XXX%%%XX&&&XXX%%KXK&

33
Turn over »

P 6 0 4 7 5 A 0 3 3 3 6



xxxx&«ééﬁw%%éxx&w@»%%%XXX&&ACC/J%%XXXK&&&J%%XXXK&&iw%%xxx&&mﬁ%w&?xx IR

R RRRELEKELELE: SRR LRRELS P 9atate
SRy o DONOTWRIT
ARSI

<<&&\AXXXX%(/>\§&XXXX%5(<QQ&XXXXK/(<<§&XXXX%%C<<&&X§X%/<<Q&\CCCCA%(<<Q&\CCCCA(

W

PO

Question 11 continued

0 4 7 5 A 0O 3 4 3 6

6

P

34



Question 11 continued

.

SRAAXHAIAIHICIKAX AKX AKX AKX A<</ vYXXXXXA XXX vaXXXX& X AXHHX XX AKX KA KX AKX AKA KKK X EIEAIX KKK

TRRRRRLLLLILLXXS SR SRR &
LRI LKL O SERRIRL I LHLLAKKS XX N0 Y
X RIS R IHILLLLLR

XXX%%%KX&&&XXX%%KXX&&XXX%%%KK&&XXXX%%KXK&&XXXX%%XX&&&XXX%%%XX&&&XXX%%KXK&

35
Turn over »

P 6 0 4 7 5 A 0 3 5 3 6



mMMMM«MWWWW%&y\x&&wJ%x%xx&&&&lﬁyxxx&x@&k\v«y«xxwxx&&i%W%WwM&MMWWWW%WMX &wv%y/x%;w& 58S SER% »w RN,
| DONOTWRITEINTHISAREA  powor AREA.
LRRKEKK X KL 9 6%:% oS0 %56 %6% 020202055 % % IR %

3 § A -~ X . 2o S S a®
WRITE INTHISCAREAS <X X o X DOXNOTFWRITE IN
, : fpsileab et e s e st Bl U
ORRRIKAIRARARARIKAIRAHRARIARIAHARHAARIKARARAHAARRHRAARARIKAIHKARAIAIRAARARHKAARRHAR AR ARRKHARAARAIIKARAARAIRAKARAKARARXAKRARS X XXX CHRXHKARXAR X X0 CORXAARXAKR X x> ORXRRARRXAKR

(Total for Question 11 is 11 marks)
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