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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 = %717”3
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Sumto nterms, S, = g Ra + (n -1)d]

Geometric series
_a(l-r")
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Sum to n terms, S,
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Calculus

Quotient rule (differentiation)

d{f ) _ f'(Dek) - fix)g'(x)
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Trigonometry

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

tan@ = ﬂ

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

tanA4 + tan B tan 4 - tan B
tan(A4 + B) = 02 T NP tan(4 - B) = —n 4~ Anb
1 -tan Atan B 1+ tan Atan B

%
IR LI IR KK AAIAKK
e IREIIREIIRKIK

g
%

S
ZRRXRKL

>
o

R

%
<X

XL

P

%
[\

QSQ
SO
o

e

Y3
M
XL
XX

Logarithms
_ log, x
log, x =
0g,a
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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 (a) Use the formula for cos(A + B) to show that cos2A = 1 — 2sin?A
)

X+1 4 -

Given that sinA = - and cos2A = 2y

1
(b) show that y = > (3x2 + 6x + 5)

©)
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2 The finite region enclosed by the curve with equation y = 4 — x2 and the line with
equation 'y = x + 2 is rotated through 360° about the x-axis.
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Use algebraic integration to find the exact volume of the solid formed.
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The asymptote to the curve that is parallel to the y-axis has equation x = 5
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The curve crosses the x-axis at the point % 0

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

(2)

The curve crosses the y-axis at the point (0, p) where p is a rational number.

-
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(c) Find the value of p

Seteds
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(d) Find an equation of the asymptote to the curve that is parallel to the x-axis.
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5 yandx vary so thaty = xe

Given that the value of x increases by 3%, use calculus to find, in terms of x, an estimate
for the percentage change in'y
Give your answer in the form a(b — cx) where a, b and c are integers.
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6 A particle P is moving along the x-axis. At time ¢ seconds (¢ > 0) the displacement,
s metres, of P from the origin O, is given by s = £ — 41> — 161 - 8

(a) Find the distance of P from O when ¢t =0

1)

(b) Find the value of ¢ for which P is instantaneously at rest.

(4)

(c) Find the value of 7 for which P is accelerating at 10 m/s? in the positive x direction.

3)
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(Total for Question 6 is 8 marks)
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7 A geometric series G has first term a and common ratio »

61

The sum of the first three terms of G is ?
125
The sum to infinity of G is o

4
(@) (i) Show that » = g

(if) Find the value of a

(6)
The sum of the first nterms of G is S_

Given that S > 19.8

31

4
b) show that nlg| — | < |
(b) 9 5 9| o33

(c) Hence find the least value of n
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3
8 (a) Complete the table of values fory = 2x + - 3 giving your answers to 2 decimal places

where appropriate.

X 0.5 0.75 1 1.5 2 3 4 5

y 10 2 5.19 7.12

(2)

3
(b) On the grid opposite, draw the graph of y = 2x + vl 3for0.5 <x<5
(2)

(c) By drawing a suitable straight line on the grid, obtain estimates, to one decimal place,
of the roots of the equation 4x® - 10x?+3=0for 0.5 <x <5

()

22
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Figure 2 shows a triangular pyramid ABCD with base ABC

AB=BC=10cm AD=CD=8cm ZABC =90°

(a) Find the exact length of AC

Give your answer in the form pﬁ cm where p is an integer and q is a prime number.

(2)

The point M is the midpoint of AC
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(b) Find the exact length of BM
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Give your answer in the form m~/n cm where both m and n are prime numbers.
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(2)
Given that BD = 6 cm,

(c) find, in degrees to one decimal place, the size of the acute angle between the plane ACD
and the plane ABC

(4)
The base ABC of the pyramid is placed on a horizontal plane.

(d) Find, in cm to 3 significant figures, the vertical height of D above the base. ca B

R0 l%e
<X <
SKIB?

»
TS,
POoN 11 48
o
Baset eel
LARXX.
S
doSoamodet
DORN0 . aded
DSy
S
KRS
SIS,
SRS
Boset 1tatels
9% 5
P
2]

<;L 1L
SN HKIRIHKAKK,
ZRRKRLRKL

0
SRKS
5

<
0‘;
W gl
TR
RRKKS

4 )

O

%!

o S
b7 <k
o

- AR R A
P 6 6 0 2 7 RRAO0 2 6 3 6

4PM1 | 2021 | October/November | Paper 2 | GradeMax

SRR
(90950509
Gk




Further Pure Maths - 2021 - Oct/Nov - Paper 2 - QP

QRN
RS
20000
L8

SR
SRS

e 1%
Pe%avis 0t

S
b9%0z 7039}
S,

2
et
558

00HRK
3
5
e ote s e teelete!

K
SRR
bosotovess

<
0%
0
05
KK

02020070
KRXLRS
9%
b

0% %%

9e%%
ORLLEK

:::0’0’0
KK

j93n-aqlel
SARK
QNIA K
oSeele
b9l

o5 ~ 38
SRR
’0‘»"‘»}0
So%s
L

55
25
SHERIX

CS5RN

%%

<X
{
02,

IR
2 % % %

IR IR %%
9% CHLRKK
0,%0 LXK,

%
5
<X
2%
LS

<
29
CSINFOT
o S8 vE
XRIKIRK

%
<X

R R R R R R R ERL IR IR,
.

Sasetogesetesstet
o S N e,
SIS

S RANI NS
50K

X GEIRRLEIRRLEEIRRLEIRLEAY
KRR LAIRRKLAR KLY
IR IR IR

e toatotetotetetotetoletetetetorel

K ORI RKILRKLLRKLSS

PO ecotetetetetetotetetotetotete!

<
0%l
5
K&
093

S

A

PR
5

2L
R IRIIRIKIT KKK

0
225
"%

SORLRRLAEIRILLEBKL,
K
XX XA N R
SN
SRR NE AN
LS

<
s
29594
8
25555

Sy
SRS

]
B
S e
Lk

%

O
o0
WKW

2K

0090,
202

<

&
1
0

G
KL
QO
< T
0
LY
9%

Q5

GEEBRK
IRLLLE
S
K
IRLLLES
KRS
S5
DoSetatetets
So%eteel
K5

5
o
e

SRR

o9}
>
KL

55
35
Jososoteteses

oZeloletetel

Question 9 continued

R 0 AR 0 0 OO AR 0 .
Turn over »
P 6 6 0 2 7 R R A0 2 7 3 6 urnove

4PM1 | 2021 | October/November | Paper 2 | GradeMax

GradeMax



GradeMax
Further Pure Maths - 2021 - Oct/Nov - Paper 2 - QP

XA
dtesetees
S
R
IR
dtosetees
S
K
D Setatetes
dtotetees
KRS
SRR
5K,
IR
RIS
dosesess
5

Question 9 continued

PO Y 43
boSey %
0oL 9%
SEEBS

ﬁ
eetelel
PRRZRS

TRARL,
ZRRZR

posinzele

SRR
KKK
%ﬁ?ﬁ%

A Vi
S-eledols
CXRAS,

5
)
1058

oV
<
oSods
OO
0L
DXL
NG
A LSS
SRS

S

SEYC

50
b

%

=
0%
S
%%
S
Q
X3

N
o
CKX
2
3

8%
3
%%

X5

%

02
o2l

0

ISLIILERSILELEREE,
SSIELERLEIEILIILLIKE,

K SREIIIKIARKAL

GIRICIIIRICHK I A
KGEIRRLEEIRLEIRRLEA

65
CRRX
&

SR
LS
X

0%

SRR
EREE
! NV, %
faosa g
.................................................................................................................................................................................................................................................. 050 K S
20 SR
8K K
< 00 T%ded
£ SSRGS,
RO S0
ST~ 059
S
SO

05
250X
AKX
O
X AN
N

QRO
SN
% &,

S

0%
5
39
2
5

&
o5

KKK
9%

%

00
pooNess

KK

SIS,

<
5%
%S

%
%
LKL

SRS
RS
KL

o
0%
55

9% %%
SO
SRR
Do [9%S
RIS,
25
.................................................................................................................................................................................................................................................. oSy, - =il
K555
=leted
¥ %!
230 X
XK sy
RS S
S GRS
.................................................................................................................................................................................................................................................. K3 KIRES
205 e
-~ Dogot s
S Py
LA
S S
RIS
S
S5
KBS
.................................................................................................................................................................................................................................................. v
QTR
oSl 1% %%
%! »:0:0%
SEALEY
S
S
0
X
S
Rogs os
.................................................................................................................................................................................................................................................. MK,
DoSetue
S
o
K ms
N
[
S
oo
KRR
BB
KRR,
BRERE
KL,
SRS
3&%@?
SRR

- VAR A A
P 6 6 0 2 7 RRAO0 2 8 3 6

4PM1 | 2021 | October/November | Paper 2 | GradeMax



Further Pure Maths - 2021 - Oct/Nov - Paper 2 - QP

QRN
RS
20000
L8

SR
SRS

e 1%
Pe%avis 0t

S
b9%0z 7039}
S,

2
et
558

00HRK
3
5
e ote s e teelete!

K
SRR
bosotovess

<
0%
0
05
KK

02020070
KRXLRS
9%
b

0% %%

9e%%
ORLLEK

:::0’0’0
KK

j93n-aqlel
SARK
QNIA K
oSeele
b9l

o5 ~ 38
SRR
’0‘»"‘»}0
So%s
L

55
25
SHERIX

CS5RN

%%

<X
{
02,

IR
2 % % %

IR IR %%
9% CHLRKK
0,%0 LXK,

%
5
<X
2%
LS

<
29
CSINFOT
o S8 vE
XRIKIRK

%
<X

R R R R R R R ERL IR IR,
.

Sasetogesetesstet
o S N e,
SIS

S RANI NS
50K

X GEIRRLEIRRLEEIRRLEIRLEAY
KRR LAIRRKLAR KLY
IR IR IR

e toatotetotetetotetoletetetetorel

K ORI RKILRKLLRKLSS

PO ecotetetetetetotetetotetotete!

<
0%l
5
K&
093

S

A

PR
5

2L
R IRIIRIKIT KKK

0
225
"%

SORLRRLAEIRILLEBKL,
K
XX XA N R
SN
SRR NE AN
LS

<
s
29594
8
25555

Sy
SRS

]
B
S e
Lk

%

O
o0
WKW

2K

0090,
202

<

&
1
0

G
KL
QO
< T
0
LY
9%

Q5

GEEBRK
IRLLLE
S
K
IRLLLES
KRS
S5
DoSetatetets
So%eteel
K5

5
o
e

SRR

o9}
>
KL

55
35
Jososoteteses

oZeloletetel

Question 9 continued

(Total for Question 9 is 10 marks)

D 0 A AR 0 0 O O i
Turn over »
P 6 6 0 2 7 R R A0 2 9 3 6 urnove

4PM1 | 2021 | October/November | Paper 2 | GradeMax

GradeMax



GradeMax
Further Pure Maths - 2021 - Oct/Nov - Paper 2 - QP

S

Joteotetess

SR
IRLLLE
S
SRR
IRLLLES
KRS
SR
DoSetatetets
:”:

1
10 (a) Show that ——— =[1-X]°
9 — 3x 3

RIIIHIIIAN

RIS
EIRLELRHIIRILE

RSN

()

ST
9000
QLA
'Af;§

QKA
QRIS
fesetetetoredoted
FEITCA
>

3
b) Hence expand ——=—= in ascending powers of x up to and including the term in x3
(b) p ﬂ gp p g

0
Sk
3

expressing each coefficient as an exact fraction in its lowest terms. 2

< O P
X i
S

%

wv%i*
RRLRKLLR,

<
&

3)

K
oo
RS
RS
preteseietel

v

“'
e

S35

1+ 2x

)= 755«

(c) Find the expansion of 3f(x) in ascending powers of x up to and including the term
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Question 10 continued

(Total for Question 10 is 13 marks)
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11 The points A and B have coordinates (-3, —5) and (7, 5) respectively.

(a) Find an equation for the line AB
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The point C has coordinates (p, 1) where p < 0
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Given that AC and BC are perpendicular, =
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(b) prove that p =-5
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The point D, where BCD is a straight line, is such that C divides BD in the ratio 4:3
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(c) Find the coordinates of D
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(d) (i) Find the exact length of AC

(if) Hence, or otherwise, find the area of triangle ABD
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Question 11 continued
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Question 11 continued
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(Total for Question 11 is 15 marks)

TOTAL FOR PAPER IS 100 MARKS
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