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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 477>
Curved surface area of cone = 77 x slant height

4
Volume of sphere = 5W3

Series

Arithmetic series

Sum to n terms, S, = g[2a +(n—1)d]

Geometric series
1 _ n
Sum to n terms, S, = ad=r)
(1=r)
o a
Sum to infinity, S_ = - |r| <1
-r

Binomial series

(I+x)" =1+nx

+n(n—,_l)x2 P Gl I Gl e BV f<LneQ

r!

Calculus

Quotient rule (differentiation)

d [f(x)J _ f(0)g) ~ g/ (x)
dx{ g(x) [g(0)]

Trigonometry

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

sinf
tanf =

cosf

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

cos(4 + B) =cos A cos B—sin 4 sin B cos(4 —B)=cos A cos B+sinA4sin B
A+ tan B A—tanB
tan(4 + B) = tan tan tan(A — B) = tan tan
] —tan Atan B 1 + tan Atan B
Logarithms
log, x
log, x = ——
log, 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.

1 Solve the equation

Ltand=2sind  for 0°<A<360°

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sta k=0 S eSSk =
_______________________________________________________ k=%w () {3 =20k
.......................... AOigoaéogéC"S"*
; ____________ / ............. 4 ........................... fosdl%" _______ B
......................................................................................................................... 30,330 = A

(Total for Question 1 is 5 marks)
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2 Find the set of values for x for which

(a) 9-3x>11x+2
(b) 10x*+7x<12

¢) both 9—3x>11x+2 and 10x*+7x<12
(©)
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Question 2 continued

DO NOT WRITE IN-THIS AREA

 DONOTWRITEINTHISAREA
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(Total for Question 2 is 5 marks)
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3 Giventhat ¢ * b\/g = o 4\/5 where a, b and c¢ are prime numbers,
6-2+/5 c
find the value of a, the value of b and the value of ¢
______________________ (a+eE)(CeagE) o A4l
(6-25) (6 +afs) ¢
AAAAAAAAAAAAAAAAAAAAAAAAA ba+2af5 +hbJ5 tlob _  Ateis
. 3t-a30 N, © B
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1y C
....................... ¢2 ]:(Sa+5’é)+’(a+gé)f§— —a_l_q_g‘
............................................................. <,
(Ba+5L) + Catdbdys _ a+4J5
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 20O o
5& 1'66 -
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e G e B B
4 4

..................... (3 ¢358) dbws)
£-2fs C
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.................................. ({J_ﬂld"’éé
.................................. 6?4—%[54(0(4'4’\(5—)
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Question 3 continued

DO NOT WRITE IN-THIS AREA
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(Total for Question 3 is 5 marks)
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4 A geometric series G has first term a and common ratio »
The third term of G is 10 and the seventh term of G is 40
Given that the second term of G is negative,

(a) find
(1) the exact value of r

(i1) the value of a

(b) Explain why G does not have a sum to infinity.
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Question 4 continued

DO NOT WRITE IN-THIS AREA

 DONOTWRITEINTHISAREA

DONOTWRITEINTHISAREA

(Total for Question 4 is 6 marks)
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5 Intriangle ABC, AC=12cm, BC =14cm, AB = x cm and angle ABC =30°
(a) Show that x = P3+/95 where Pis a prime number.

(b) Hence or otherwise, find in cm’, the difference between the two possible areas of
triangle ABC

Give your answer in the form m+/n where m is a prime number and 7 is an integer.

...................................................... l‘ iC@D
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA G M e B0 B D At
Aaem | JZ _ 8D *
________________________________________________________ L N S T
........................................................ l
D
_______________ O T - S A T 1) M oS S
e
1ol = ¢ +(¢d°
.................................................. P & o T
49 = cb
____________ (2% 2 A e = e
........... o o
_____________ R
......... 98 R
,,,,,,,,,,,,,,, Ay = oc = 703t a5 =
(75_3 ..... -[’ ........ qs)x7— ....... ('7‘5—_’([5_'5’)7") ............................................
@ ............... /A‘l: .................................. .~ A;\"’ ................................  E
_ 47 + 145 49§z —1J5s
___________________________ Ao = Sk
............................................................................. G
o 10 1495 N - 7Jas
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2.1’2'7.(

NN R0 0 R o
p 7 2 8 6 7 A 0 1 0 3 2

V3dY SIHLNIILIHM 1ON Od

1M 10N Od

YIHV SIHL NI 3

Y3dY SIHLNIEILIIM LON Od



DO NOT WRITE IN-THIS AREA

"DO NOT WRITE IN THIS AREA -

( )

Question 5 continued

(Total for Question 5 is 8 marks)
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rem Diagram NOT

—) .
v accurately drawn

hcm
Q v
Figure 1

Figure 1 shows a solid right circular cylinder with radius » cm and height # cm
The total surface area of the cylinder is 7007z cm®
The volume of the cylinder is ¥ cm’

(a) Show that V' = ﬂr(350— rz)

Given that » can vary and using calculus,

(b) find, in cm to 3 significant figures, the value of » for which V' is a maximum.

Justify that this value of  gives a maximum value of V'

(c) Find, to 3 significant figures, the height # cm for which V' is a maximum.
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Question 6 continued

L¢* = 350
350
L —
....................................................... L
'S e %E)
..................................................................................... Bheeeesseseees s nsssssees s nsssssseneesssnsssseeesssssssnssssonag s
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AAAAAAAAAA B
2
Y, dV a3
L . ;_w[d _____ 3) ____________ Seich Is neadive
...................................................................................... L P
250
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h = J 2o 3
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(Total for Question 6 is 10 marks)
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7 (a) Complete the table of values for y =log;(4—x)+3 giving your answers to
2 decimal places.

X 0 0.5 1 1.5 2 2.5 3 3.5
y 426 | 41y 4 2.5 3.63 | 2.97 3 2.37

(b) On the grid opposite, draw the graph of y =log;(4—x)+3 in the interval 0 < x <3.5

(c) By drawing a suitable straight line on the grid, obtain an estimate,

to one decimal place, of the root of the equation 3°*> —(4—x)’ =0 in the interval

0<x<35
@ Aar=0s5 Ap a=15 AY 225
g= oy, (4-0-5d+2 Y= ‘oasf‘?*‘*‘) 3 Y = log, (8-25) £3
.............. 3‘4“%3_”33217
...................... . &
®© 3> = S D
_527(. -5 _ Cq' o)
.................. \5%1;~L3(Jw-a

([ = A +¥
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Question 7 continued

Turn over for a spare grid if you need to redraw your graph.
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Question 7 continued

Only use this grid if you need to redraw your graph.

YA
5

P X

(Total for Question 7 is 10 marks)
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Diagram NOT

accurately drawn
—2Un +6v
e [(—u+2v)
A ~ _C

>
pCo

—u+2v

Figure 2
Figure 2 shows triangle OA4B with
— —
OA = 3u+v OB = —u+2v

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

Point C is such that AC is parallel to OB
. —>

Given that OC = uv

(b) find the value of u

The lines OC and AB intersect at point X
Point D lies on OC such that

area of triangle BOX : area of triangle BXD =2:3
Using a vector method,

(c) find BDasa simplified expression in terms of u and v

— —D —)
,,,,,, I I
______________________ /%5‘0*‘)*0@
—>
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 11 marks)
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9
y=e"cos2t =
(@)
5
) dy
a) Show that 2e ¥sin2t = ———4 =
(@) T <
2
. d’y dy : .
Given that —=-+ M —+ Ny =0 where M and N are integers m
dr dt 2
=d
L
(b) find the value of M and the value of N ;‘
=
m
>
@ = oSt
- 4%
........................ u=¢ .. N=Cs2t
A e m=- Ay Cos t
B - A A dv S ESNL N=av
ad o™ dm o dn _
................................. S TS R
dd  du o A av dn Qv CZJ
.................... df Aw At AT M T | B
An _ oM AV .
- Y - L4 -
________________ T T RS | B
du M Av - _ =
..................... JeT e o aw D TAEwn o E
Jdu -4t BV 9 &t -
A e = - n QY x
______________________ wo ke e T | B
44 dv dut s
................. q=wv = UErNE | E

j_ii = (@) 2stnae) + (os2)(-¢e ™)
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 8 marks)
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10 A curve C has equation

_T—x
Y 2x+3

2

(a) Write down an equation of the asymptote to C that is

(1) parallel to the y-axis

(i1) parallel to the x-axis

(b) Find the coordinates of the points of intersection of C with the coordinate axes.

(c) Using the axes on the opposite page, sketch C, showing clearly the asymptotes and

the coordinates of the points where C crosses

the coordinate axes.

C passes through the point 4 with coordinates (%, %j

(d) Show that the gradient of C at 4 is —%

C also passes through the point P
Given that the tangent to C at P is parallel to the

(e) find an equation of the tangent to C at P
Give your answer in the form ax+by+c¢=0

0) Whet 1o demowipdtor zevo ?

v (0

) NN RO 0D OO
P 7 2 8 6 7 A 0 2 6 3 2

tangent to C at 4

where a, b and ¢ are integers.

71— O

1B kox=0, Y= 20w (0 3)
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Question 10 continued
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Question 10 continued
dy =

©) . I s A

4 = 23 +2 —4 = 2530+ 3
1 =2« -l =2x
e ’1=>c AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
_5 = 2C 2
7 - 2w
-1 -
............ P( 3 23) 9% mmem
. - ("3
.................................................... A = > 8= 20%IF3
W= ~22
- %

(6
yr 2l o -0 i
¥ L6 32

20y +%4 = “dux -9
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Question 10 continued

(Total for Question 10 is 17 marks)
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11 (a) Show that cos*@ —sin*8 = cos20

(b) Hence, or otherwise, solve the equation

80052(29+%j—3=2cos4(9+%J—2sin4(9+%) for 0<O<nm

Give your solutions to 2 decimal places.

(c) Using calculus, find the exact value of _[ E(cos“ 2x —sin® 2x —8sin 4x) dx

16

Give your answer in the form a— b2 where a and b are rational numbers.

@  cosfe — stwte

leb N=CoS Ca®+% )

FYr —2y-3 =O

S}
\1_'}; \1 A
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 15 marks)
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