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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")
1-r

Sum to n terms, S,

sum to infinity, S, = —— I <1
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Calculus

Quotient rule (differentiation)

d{f ) _ f'(Dek) - fix)g'(x)
dx | g(x) [g(x)T
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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
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log, x =
0g,a
2

- AR R AR 0
P 6 6 0 2 7 R R A0 2 3 6

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

CRKLR

bosein ne%
S ahi Y
Qm
S

%

<
0
HCYINHE T
L K
sfav o AL ¢
CRLRK

R SSRGS SSRGS

P

L
o2oges
S
XN
%%

R
e 5
%

R R IARRIIARRLIAR KK

ot te et totetetotetetetotoded

<

CRERRLLRRLRS
postatetstatetelotototetoses
ORLLIKLLEKLLS

R RRRRLLIIZRZRX

030200000900 0.0 0. 9,000 0.0

6K
SRS

HKERKLERS

XS

R ARG

’:
byt
et
2
K5

:’:’:

S5
otoleteds
200!

S
SO0,
o553
00&&’
e 2

XX
58
RS

¢

&
5
&
58
oS
%
SR
Ko
%5
55
pies
9% @
SRS
&
&

&

LY

OGO

ooy
S

o0

RS
R
%!
oS
&

NN
< XK A <)
KRR ]
SN
19000009, 00,00,

X

:::::
:::::
K

R
20K
o
K&

SERES,

%
N

X
boreete

KA
X SIRREIEAREA
? : AT RS
X

R
SIS
YO
N
RS



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

RS
XRRRRR
SRR
SRR
DoSetatetets
ptototetetel

255%5

00

9% %%
A
doeieles

SO

OGN
oo enees
N

<
%

5
%
8¢
ik

e
.
IRIKEESS

£
LK
YT Y
3%
LS

<

0%

R

NO'
¢

aeeits

OGS
Pateteteti B (& &\
Sotatels 2 A 8

IR >

LKL
SRIHERRALRKALRKL
SRR RLELLKS

et
S ole%e!

IR IR IR

XK
S

0%’
RS

R IRIIRIKIT KKK

<
XRK,
2%

RERR
A
%

N
(X 20
< Xl
SRR
ol

BLANK PAGE

DO NOT WRITE ON THIS PAGE

3
%
£
SR
T

< 9 s
ML KRS

15 & 2

Kl SN,
<5 Joto-~1e%]

0% - % SARX
TR om0 %]
5, TN
SRS, SRS,
SGKE R0
RS RS
KHRRNK KRR
SRS Degetotese!
S Sote0% S Sote0%
SRS, SRS,
595K 05K
CRRRK, SRS
K LR
9 Tote0% 9 Tote0%
SRRGEs SRR,
RIS RIS
90 95K
50 50
SRR GRRRR
5555

SRS

KRR
SEREKL

SRR,
LR

KHHXRK

KRR

SRS,

LRI,

pasesetesst

KXGLRS

proteseteses
KIS

SRS
SRS

o
SEeXS

DoSeteg Jo%

5

%,
So+avaces
P

e
<X g
, e
osscoz ot QIR o0t
S5t R
% 74 &

000 o % QTR
b3 SRR
s 5

—-

L) L
SRR i 3
KN KO
SR NS
e 0%
K A
KIS
PP
%%s,
CSETLR
KRR
KRR
KRR
KRR
KRR
SRS
SHRRR RIS

AR P 0 AR 00 0 O 0 0 3
Turn over »
P 6 6 02 7 RR A0 3 3 6 urnove

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



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

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
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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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4 The curve C has equation y = 2x? + px + q where p and q are integers.
The curve C has a stationary point at (3, -5)

(@) Show that p =-12 and find the value of q
(4)

(b) State, giving a reason, the nature of the stationary point.

(1)
(c) Find an equation of the normal to C at the point on C where x = 1

Give your answer in the formax+ by +c=0
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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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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

()
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Question 8 continued
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Turn over for a spare grid if you need to redraw your graph.
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Question 8 continued

YA

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

(Total for Question 8 is 9 marks)
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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
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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 D, where BCD is a straight line, is such that C divides BD in the ratio 4:3

<

S8
v
X
%

o
S

5
K5
XS
YO
o
LS

(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

(Total for Question 11 is 15 marks)

TOTAL FOR PAPER IS 100 MARKS
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