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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
a(l—7r")

Sumtonterms, §, = ——=
(1-7)

Sum to infinity, S_ = 1L I <1
—-r

Binomial series

n(n—l)x2 n(n—l)...(n—r+1)xr

r!

(1+x) =1+nx+ +... for [x|<LneqQ

Calculus

Quotient rule (differentiation)

d ()] _ F'(x)ekx) - fix)g'(x)
dx \ g(x) [g(x)]

Trigonometry

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

tané@ = ﬂ

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

tan 4 + tan B tan 4 — tan B
1—tan Atan B 1+ tan Atan B

Logarithms
log, x
log, x =
log, a
2
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Answer all ELEVEN questions.
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Write your answers in the spaces provided.

5
PRXE

You must write down all the stages in your working.
1 (a) On the grid below, draw the graph of the line with equation

(i) 4x+5y =20 (i) 3y—4x=-12
(2)

(b) Show, by shading on the grid, the region R defined by the inequalities
4x + 5y < 20 y—4x > —12 y<3 x>1

Label the region R.
(2)
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Question 1 continued

4PM1 | 2022 | January | Paper 1R | GradeMax L EE

LSRR
proseseteses
SRS
S
(00 %%%

OROKKK

presatesetetetete?
LS
G,

<
0,.0?,0’:

o%
SRR
aV

e
o

%

c&ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ#&%?%
%t

53

KKK IRIHRK AR

!
oot ot tetetetotetetetedotetotet

0
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

R
o> ated
..:»v«%’
KL
LA

R
S
X %

&
<
%5

ol

X
I
S9KR

3

SRR
(90950509
o



Further Pure Maths - 2022 - Jan - Paper 1R - QP
( )

<

R
RSB
000

N
Sosesesed
QKKK
KK

%%
<

LR

%
SERRRKR

X

Question 1 continued

%o
SeSetedss
SRR
S
2006
SR

%
RRSEKS
%éﬁv&
S5
%
bt

ot
o
RS
ot
2K

X
<X
KR

5
KK
9%
o0
'
S
o

QAN

REELRES
3
1A

X

Only use this grid if you need to redraw your graph.
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2 The nth term of an arithmetic series is u_
Given that u, =46 and that u,, =181
(@) find
(i) the common difference of this series,

(if) the first term of this series.

(4)

50
(b) Evaluate

n=21

( )
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Question 2 continued

(Total for Question 2 is 8 marks)
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r

3 The point A has coordinates (1, 7) and the point B has coordinates (9, 3)
The line | is the perpendicular bisector of AB

(@) Find an equation of |

The line | crosses the x-axis at the point C

(b) Find the area of the triangle ABC

()
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Question 3 continued

(Total for Question 3 is 10 marks)
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r

Diagram NOT
accurately drawn

Figure 1

Figure 1 shows sector OAB of a circle with centre O and radius »cm.

The angle AOB = % radians.

The point D divides OA in the ratio 3:1
The area of the region R, shown shaded in Figure 1, is 79.5cm?

(a) Calculate the value, to 2 significant figures, of »

(b) Calculate the perimeter, in cm to 2 significant figures, of the region R
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(Total for Question 4 is 8 marks)
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r

f(x) = (1 + ax)" where n > 2
(a) Write down the expansion of f(x) in ascending powers of x up to and including the

term in X8
Give each coefficient in terms of n and a

(2)
In the expansion of f(x), the coefficient of x is 8 and the coefficient of x? is 30

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

(c) Calculate the coefficient of x* in f(x)
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Question 5 continued

(Total for Question 5 is 8 marks)
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( )

6 The points P, Q, R and S are the vertices of a quadrilateral PQRS such that
% - - % - - % - -
PQ =2i + 3j PR —i + 18j PS =-3i +15j

(@) Show that PQRS is a parallelogram.
(4)

__>
(b) Find a unit vector parallel to QS as a simplified expression in terms of i and j

(4)
The point T lies on QS such that QT:TS=5:8

__>
(c) Find PT as a simplified expression in terms of i and j
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ycm Diagram NOT
accurately drawn

3xcm

Figure 2

Figure 2 shows a block of wood in the shape of a right triangular prism.

The cross section of the prism is a right-angled triangle with sides of length
3xcm, 4xcm and 5xcm.

The length of the prism is ycm.

The total surface area of the five faces of the prism is 144 cm?
The volume of the prism is Vcm?®

(@) Show that

V =72x—6x°
(5)

Given that x can vary,

(b) use calculus to find the value of x for which V is a maximum, justifying that this
value gives a maximum value of V

(c¢) Find the maximum value of V
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8 The curve C has equation y = 2x2 — sinX
The point A on C has x coordinate =

Show that an equation of the normal to C at the point A is
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Q0L

X+ (4 + 1)y — (872 + 27+ 1) =0 o
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9 (a) Complete the table of values for

x>+ 4

y= 5-X

giving your answers to 2 decimal places.

X —2 -1.5 -1 —-0.5 0 0.5 1 1.5 2

y —-0.57 0.10 0.5 0.8 1.25 4

(2)

&L

(b) On the grid opposite, draw the graph of

0%

x>+ 4
y=—— for 2 <x<?2
5-X

(2)

(c) By drawing a suitable straight line on the grid, obtain an estimate, to one decimal s
place, of the root of the equation x*—x?+ 8x — 11 =0 in the interval -2 <X < 2 Sy

(5)
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r

10 (a) Use the factor theorem to show that (4x — 3) is a factor of

16x3 + 11x — 15

(b) Using formulae given on page 2, show that

(i) sin26=2sinfcosH

(if) cos20 =2cos?6 — 1

(c) Show that the equation

27c0s0cos260 + 19sindsin20—15=0

becomes the equation

16x3+11x—15=0

by using the substitution x = cosé

(d) Hence show that any solution of the equation

IS given by cosé =

27c0s0cos26 + 19sindsin20—15=0

()

()

(4)
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Y A

<V

Figure 3

The finite region R, shown shaded in Figure 3, is bounded by the curve with equation
y = e* -9 and the coordinate axes.

The curve crosses the coordinate axes at the points with coordinates (0, a) and (b, 0)
(@) (i) Find the value of a
(i) Show that b=1n3

The region R is rotated through 360° about the x-axis.
(b) Use calculus to find the volume of the solid generated.

Give your answer in the form z(pIn3 + q), where p and q are integers.

3)

Diagram NOT
accurately drawn

O O O R AR O
P 6

4PM1 | 2022 | January | Paper 1R | GradeMax

SLRRK
LR
Joteotetess

%
::oto’o‘
<
}
o

v
'
[
v
SIS

KGRI A
R ISAN
CTRIL
LA
sravededs
e

J
o’

06
XL
Patee!
ETH
Lot

%
%
f‘
S
030

Ca
>4
IS

R
™1 %7
’ \J-
02019

NSt tete
e

QG ICIIIIIIIHHIIIIAIA

05
505K
X %
et
2!

ERLEIKLIKLAL
K RCIKIERIIKIE LI R IR IIRIK KK

R RAIR KKK RLR LK KKAR

o:e 0
%o TN
KIS
PNz 9%
SCPRR




Further Pure Maths - 2022 - Jan - Paper 1R - QP

RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

665
RS

b
S

99 %
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

OO
(LR
RIS

“INST

LWk
SRR

%
5%
2etelotet

K

K
RS tetoteteteotetets
ORLELLEIS
SCERIE
ek
S

¢
X
5
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

L eeteleted!

e e
SRS
585

>
90 9%%
XK
RSKKL
8
%%
RRK

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

5
L R
S
%

05
RRELRLS
<5

<X

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

r'

Question 11 continued

33

[ | Turn over »

O O L L O
P 6

4PM1 | 2022 | January | Paper 1R | GradeMax



Further Pure Maths - 2022 - Jan - Paper 1R - QP

( )

Question 11 continued

ELEm

O O O AR
P 6

4PM1 | 2022 | January | Paper 1R | GradeMax

LSRR
KRS,
LRI,
SRR
G,

06
S5
N
e etk e
R

QK
INetsetetetotete
o 1 30
o= %
TR

OG5
55583552

<
hotete’s

.0
e
a

%

c&ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ#&%?%
%t

53

KKK IRIHRK AR

!
oot ot tetetetotetetetedotetotet

0
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

R
o> ated
..:»v«%’
KL
S

R
S
X %

&
<
%5

ol

X
I
S9KR

3

SRR
(90950509
o



Further Pure Maths - 2022 - Jan - Paper 1R - QP

RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

665
RS

b
S

99 %
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

OO
(LR
RIS

“INST

LWk
SRR

%
5%
2etelotet

K

K
RS tetoteteteotetets
ORLELLEIS
SCERIE
ek
S

¢
X
5
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

L eeteleted!

e e
SRS
585

>
90 9%%
XK
RSKKL
8
%%
RRK

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

5
L R
S
%

05
RRELRLS
<5

<X

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

r'

Question 11 continued

35

[ | Turn over »

O O L R O
P 6

4PM1 | 2022 | January | Paper 1R | GradeMax



Further Pure Maths - 2022 - Jan - Paper 1R - QP

( )

Question 11 continued

(Total for Question 11 is 9 marks)

TOTAL FOR PAPER IS 100 MARKS

. J

36
O O O L R O
P 6

4PM1 | 2022 | January | Paper 1R | GradeMax

ELEm

LSRR
proseseteses
SRS
S
(00 %%%

OROKKK

presatesetetetete?
LS
G,

<
0,.0?,0’:

o%
SRR
aV

e
o

%

c&ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ#&%?%
%t

53

KKK IRIHRK AR

!
oot ot tetetetotetetetedotetotet

0
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

R
o> ated
..:»v«%’
KL
LA

R
S
X %

&
<
%5

ol

X
I
S9KR

3

SRR
(90950509
o





