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Formulae sheet — Higher Tier

Arithmetic series

Sum to 1 terms, S = g [2a+ (n— 1)d]

The quadratic equation

The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by:

—b £ \b* - dac

2a

X =

Area of trapezium = %(a + b)h

[« ; g

Trigonometry

In any triangle ABC

b c
sin4d sinB sinC

Sine Rule

Cosine Rule a?>=b*+ > —2bccos A

Area of triangle = %ab sin C

Volume of cone = %mfzh

Curved surface area of cone = 7/

A

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 7r°h
Curved surface area
of cylinder = 2zrh

Volume of sphere = %mﬁ

Surface area of sphere = 477°
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Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 (a) Expand and simplify (y + 4)(2 —y)

(b) Factorise fully 15b°¢ — 35b%¢°

(Total for Question 1 is 4 marks)

.

J

o AR O 0 AR
P 6 9 2 0 3. A0 3 2 8

Turn over »



<>
032
Bore%es

LRRLRRA

¢
X5
S
KX
%%

%%
K
B
S

¢
58

KL
botesss

RSRRE

QR

5
ISR ICHK

4
2 Show that 6E +2—= =2§
4 7 8

SIS

K IR
CRICRIIERK

&
<

Dootetetotetotetetetotetetetet

X

X AXRKARKOAXKKAAKRKAA XA AN

K
.0

0%

0
X
o)
& X
R
otele%%

S
kS
0%
hote%e!

X
Svave
oo

5
&
o)
"
vo%%;
Sote!

S
P4
LS
Lk
2

O
XX
RS

o~
25
2%
KR
SRKY

ST %%
ERIARIKAERKK
%f”

2R
L

XN
0908
QR

Sotele!
QILERLH
OOt tetesetetadetetetotetet

&
R R R X MM
RRLRKHRRL

RRRKLRKELRLRLZRLRRLLRLRS

XX
0000
s ssesasetetatotolototo s

<
%
2o
25
35

<
L

<SS
19%%
555
R
Po%e%%

S
<X XK
0K
ﬁ?@?
KKK

X
<X
i
>
<X
58

228
KX
x)
<
S

(0
2
)
)
3
R
%

KX

¢ P

X3
< R
0%
%
%%

I\
!
otetels

K

L

X LXRAN
KRS

>
botede!

QoK
S

X

o
%

Dodete!
f
970
e

Cx

S
%%
\
N
N
%

L
%
o
<
K

0%
QY
e
XK
XK

<
3
1%%
Y
ol
e

s
2
LKL

X

P
15

o
M ol S
dosebozeseset
SRS

KL

4
5
3

oot
10!
ete!

<
X
KRR
K5
3%
55

020

%
3555

5

Posesels

OG00KS

NLEK

SRS
2K
S

(Total for Question 2 is 3 marks)

ORIRRRKE

<

U
olototedetetelotete!
Sotetets e tetetetetete tete!

000000000 e %%
X

<X
S5
oes
IEREEIRLS

XX
O
<
o

L

00 e O SO 0 0%

XK
Ch

"
!
RXKA AKX

S R O O O 0%

4
3%
%

0
pootote!

O
IR
AL
@

plotvek

CORK

%
Xi
;\
»,
%o}
e

&

%
XX
X

X
5]
&
2

%

by
&

<
8
L
a4
%
55

£
X
K]
i
S
!

«Ve's
e
L

CPIE
SRAITRS
PoRevid A’,:,

Hed
PRI ok BML

Jotosededeteloels:
%’%@ XK

X
o0
&
WX
SRS
XL

&

(il

[
%
X

&
v
203
ete%

e
%
b%e%

IR
RIS
RN

K%

ISR

o
Botaselek

e

QR
2

OIS
BB
SGRIEIILRS
QOSIIRRERILRS
é‘ XK A XA

<>
5
6%
S
QS
55

%
%
<

¢
3
5

o2
< XSG IERK

%%
XXX
X RAKARRAARAARKA AR

R 0O 0 R arom
P 6 9 2 0 3 A0 4 2 8



LI
RRILRIERIILLS

QRIS
£
S
o
%

X
SRS

SMELS

SR

botel
0% coze%88
S
KBRS
2% v ges
KRB
KL
SXIBLL

RIS
SRR

XK XK XXX IR

05000 %00 % %00
S DO
SRR RKES

RIS
XX
X
S
SRS
otodes

X545
o
o2
%

%
o535

L

1000050 %
oS
iaiebote

Sodesolel

(O
R
RS
R

Dosstoetetone:
COREARKLSK

QR
SRS
RS
IR XX XK
I
KRR

-
e
CXEE

P
2RKLS

<
2
%
9%

5

%

QK
2RI
f

% o
(909, 5 4 95
SR
CERXK
s
2072 %%

Jototetototetedote!
QLKL
st
02626%6%6%%6 %%

o0

X SIS IRKER KL

%
9%}
%5

%

CRICALAR XA A HK X IR X A
55

OLEIRKEK

R R R BRI

%%
s
X

<RI
0900000200000 00 000900 %

%
g
&
$oe%e%
5%

<
QRIS
1% e%
SBES

SIS

0G5S

0.8 RIS ICIER IR IR

<
9
Lo
03
oS

)

Diagram NOT
accurately drawn

xcm 16.5cm

yem

4cm

12cm

Triangle ABC is similar to triangle POR
AB =4cm PO=12cm RO =16.5cm AC=xcm PR =ycm
(a) Calculate the length of BC

(b) Write down an expression for y in terms of x

(Total for Question 3 is 3 marks)
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Diagram NOT

4 Each side of a regular octagon has a length of 18 mm, correct to the nearest 0.5 mm

accurately drawn

(a) Write down the lower bound of the length of each side of the octagon.
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(b) Write down the upper bound of the length of each side of the octagon.




( )

LI
RRILRIERIILLS

<5

o%

o%

%

o%

o

25 . .
1 5 The scale diagram shows the position on a map of a house, 4
o%

o%

X

%

o%

X

K

S
355
3

%

North

Scale: 1.cm represents 200 metres

A

O
K
B

%

SR EN]
KSEPYE
XK IIIE
2R

<>
2
23!
SRR
SRR
LR

S
XS
258

DeSoiastotetetotoreses

%% %%

XK
0‘:‘00
<

o%
o
oS
%

%

G
2RSS
ORKS
KRS
K555
9%

SRS
e

House C is on a bearing of 110° from 4
The distance from 4 to Cis 700m

$%%%¢
Sk ]
KRR IAXRRANKY

XK
GRS

(a) Mark the position of C on the diagram with a cross (X)
Label your cross C

25K
255

35
RRR

0%
5

CRICIRIEICRRICRRKIKRL

RIS
oS 5%
%

LRI

o
53

SRR ORIRIIRIRRS:

1909000900, %00 0.0 020 %5

<
%
2
IRILINELLLLIEL

SRIEIIELLIREKLISEKE
CRREISRICRELIL

05
L

L0500
RS
R RRIIIIKR

2505
%0%s

<
XA
S
e
X
%

O

XS

402
if

(&)

o
EN
<

OO
<%

, Q%#§
%

e

REE

s
28

(b) Write the scale of the map in the form 1:n

(Total for Question 5 is 4 marks)

0%
SN

% M
XXX AN
RN

96
RS

O 00 %%

.:’:’
X KR
R
osoes
%!

K N\ Y,

7

o R 0O 0 O Turn over »
P 6 9 2 0 3 A0 7 2 8 urhove




( )

XX
So%etetet
S

IR IEHKXRK IR

9%
&%

oS
RS
oo

6 A bag contains only pink sweets, white sweets, green sweets and red sweets.

R
LS %ateteteteNs

WseTetetels
o X X
YK
Q %%
SRS

9e%%

S
<

oY
::1:‘
otote?

K ICELIRKL

oo
Tt tatatotatetoss!

XGRKIAREY

SERIELKEY

$95%00.90%:%%
XK ESEER K IEILLELE KK

XRARHKAKHKAIKARK KA ARAAN

The table gives each of the probabilities that, when a sweet is taken at random from
the bag, the sweet will be green or the sweet will be red.
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r

in 2019

8 The table gives information about the average house price in England in 2018 and

Year

2017

2018

2019

Average house price (£)

228314

231776

(b) Work out the average house price in 2017
Give your answer correct to 3 significant figures.

(a) Work out the percentage increase in the average house price from 2018 to 2019
Give your answer correct to one decimal place.

The average house price in 2019 was 7.7% greater than the average house price in 2017

(Total for Question 8 is 5 marks)
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9 The frequency table gives information about the number of points scored by a player.

Number of points Frequency

0 13

1 17

The mean number of points scored is 2

Work out the value of x

(Total for Question 9 is 4 marks)
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10 Solve the simultaneous equations

3.1
3.75

3x + 5y
6x + 3y

Show clear algebraic working.

(Total for Question 10 is 3 marks)
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11 The diagram shows a regular 10-sided polygon, ABCDEFGHIJ
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(Total for Question 11 is 4 marks)
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12 a=6x 10%

Work out the value of ¢?

Give your answer in standard form.

(Total for Question 12 is 3 marks)

J

14

P 6 9 2 0 3 A 0 1 4 2 8

EOEm

<>
032
Bore%es

LRRLRRA

¢
X5
S
KX
%%

%%
K
B
S

¢
58

KL
botesss

RSRRE

QR

5
ISR ICHK
SIS

K IR
CRICRIIERK

&
<

Dootetetotetotetetetotetetetet

X

X AXRKARKOAXKKAAKRKAA XA AN

K
.0

0%

0
X
o)
& X
R
otele%%

S
kS
0%
hote%e!

X
]
"1
e
9

o
<

X
':‘ A ]
v.'
X

%
(¢
8
7
ot

R

<X
D00 o 93¢
:&'Av

O
XX
RS

o~
25
2%
KR
SRKY

ST %%
ERIARIKAERKK
‘:.000

2R
L

XN
0908
QR

Sotele!
QILERLH
OOt tetesetetadetetetotetet

Q
00000000000000.‘0.:’

RRRKLRKELRLRLZRLRRLLRLRS

R
XL

05>
R

RS

SR o%¢
RIS

<
%
2o
25
35

<
L

<SS
19%%
555
R
Po%e%%

S
<X XK
0K
ﬁ?@?
KKK

X
<X
i
>
<X
58

228
KX
x)
<
S

%

5
olaget
p».?é.
IR
LRLKKRR

¢ P

‘v

%

X

K

L

X LXRAN
KRS

>
botede!

QoK
S

X

<2 0

R oS
% a0
%%

L
%
o
KK
K

0%
QY
e
XX
XK

<
3
1%%
Y
ol
e

o
2
SRRRKS

X

P
15

¢
%
Xi
NS
XTRL
LRI

OO
SRR
IR
ottt totetetetotets

<

U
olototedetetelotete!
IRLRRLRRLEREEE

000000000 e %%
X

<X
S5
oes
IEREEIRLS

XX
O
<
ode

L

00 e O SO 0 0%

XK
Ch
"
!
RXKA AKX

S R O O O 0%

4
3%
%

0
pootote!

X0
9%
IS

<

%08
’:‘
%
L

0
3
1%
0%
B
<55

&

%
XX
X

)

X
X

%

4
9%
K

<
8
L)
a4
%
55

£
X
K]
i
S
!

«Ve's
e
L

CPIE
SRAITRS
PoRevid A’,:,

Hed

PRI ok BML
Jotosededeteloels:
0‘00“ XK

X
o0
&
WX
SRS
XL

&

(il

[
%
X

&
v
203
ete%

e
%
b%e%

IR
RIS
RN

K%

ISR

o
Botaselek

e

QR
2

OIS
BB
SGRIEIILRS
QOSIIRRERILRS
.0. XK A XA

<>
5
6%
S
QS
55

%
%
<

¢
3
5

o2
< XSG IERK

%%
XXX
X RAKARRAARAARKA AR




LI
RRILRIERIILLS

0>
25K
QLK
ol
o5
K

58

%

V0
Doteiv 24 9%
SR

RIS
RS

XK XK AKX S
05000 %000 %000 % o
SR
SRR

RIS
XX
X
S
SRS
otodes

X545
o
o2
%

%
o535

L

1000050 %
oS
iaiebote

Sodesolel

<

ORI
SRR
55
RIS

X5
K
X AKX K
:f“ b¢
IRLEILLLKE,

(0
de39%s
50X
%

5
2
9%

DoSatettet
2V

2

S
SR
&

-
e
CXEE

K
Soletetetes
P

2RKLS

% o
(909, 5 4 95
SR
CERXK
s
2072 %%

Jototetototetedote!
QLKL
st
02626%6%6%%6 %%

o0

X SIS IRKER KL

%
9%}
X5

%

CRICALAR XA A HK X IR X A
55

OLEIRKEK

R R R BRI

%%
s
X

<RI
0900000200000 00 000900 %

%
g
&
$oe%e%
5%

<
QRIS
1% e%
SRS

SIS

0G5S

0.8 RIS ICIER IR IR

<
9
Lo
03
S

)

( )

13 The shaded region in the diagram is bounded by three lines.
The equation of one of the lines is given.

VA

x+2y=28

Write down three inequalities that define the shaded region.

(Total for Question 13 is 3 marks)
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A

14 A zip wire is shown as the dashed line AC in the diagram.

o

Diagram NOT
accurately drawn

B
<

12m P

The zip wire is supported by two vertical posts 4B and CD standing on

horizontal ground.

The zip wire makes an angle x with the horizontal, as shown in the diagram.

CD=26m BD=12m

The design of the zip wire requires the angle x to be at least 5°

Work out the least possible height of the post AB
Give your answer correct to 3 significant figures.

(Total for Question 14 is 3 marks)

J

16

P 6 9 2 0 3 A 01 6 2 8

EOEm

XX
So%etetet
S

IR IEHKXRK IR

9%
&%

s
RS
%8

R
LS %ateteteteNs

WseTetetels
o X X
YK
& %%
SRS

9e%%

S
<

oY
::1:‘
otote?

K ICELIRKL

58
Tt tatatotatetoss!

XGRKIAREY

SERIELKEY

$95%00.90%:%%
XK ESEER K IEILLELE KK

XRARHKAKHKAIKARK KA ARAAN

o
stogeel

K
%
Sote!

N ¢
SRS
oo 1 &5
IR
Setesstrey;
bt

KRR
LR
R

¢
KIBKIK,
ogososstotetedetetes

%%
IR
X

SIRLEEIRLEIRLL

003!

K

S letetede

2RI

bSotetoletelotel
CHRRLRRRRLRLKLRLERS

%
XS
IR

ﬁ?
.:.
ORI,

O
QLR
R RRIRIIRLIR K,
O oot otatetatetotetototetetetetotete!

¢
2
X

9%
S

OV
<A
%

%
%
P2
0%

0
L0
055
HS
o

<
o
@
&

K

<
X

X
X

’i

%

X

1
o
XX

k<N
5%
RS

9%
K

AN
RS
S

o
Q
L

S
KX
XA
oot

527%
%
%%

N

VV.
SRRRRLRK

X
X
N ESKAINT S
NI
XRIELXK L
RRKE

0
)
bl
KR
%!

o5
=3
)
]
b
%

XX

%

%!
XKE
g g

SRR

2a%%%

<

K
2
p%!

<X

eza%e
9%
%%

%
o
.:
%

0K
5%
9%
XL,
LR
X
XX

%
9%
%%

5
p%!

AR
XIS AIHK AR A XK KX
A
XK AKX X
doetetete’el

X
SRR

K

QA
RRHRKKS
0% %%

QRIERRLEKL

o

S
X

oo
3%
0600% 0% 2s %o tetetetete et

%
<

9
%
0ok
KK

%
P58
L
X
;
%

4
&5
?‘»100 <
R
2

4
%
Q
%
L

!
¢!
IS
092
ol

X
X

60
L

CHXA
S
Q0
S0
25

X

%
2z
»""
7
53

Y
S
<
XA

<
S5
2
oy
X5

%%
1005058

(5
%8
K
'y
XK
SRR

<
X

5%
&

b
[
L
X
2R

b4
4]
ot

Q&‘

6431 ki 5N

o tnebedelnioaliae:
botetelsSetets

%
00

KX
230
34V
X AR
e

DATIX
&

=2

bode

XX
IRKS
é@??
M
Sopde
<0

2%
OO0

OGRS
de%0%e%!
BRI,

Sootetootetotetetots. v

DS%0tete20%e!

CRK

%
X

e
RRERRIARES

CXRKLS

X

X8
QK
RS

5

O

o%

<
0
S
0000000’0000000

dee e
L0395
%!
5
2R
ERREERIEZLLREEEE




R ORRIIIIIRKIRKK

?v
U

0“ ““’00‘0&0

KL,

N7 <3
et Yo% %
RRLRRLRIS

%

”

RRIIRIEKS
<% ¢
5

5

%5

CRX
KL
%

X

e

35S

<
%

o0

KRR
%

L

.0

o
K

%

IR
gotetele!
QKRS

R
55

20200,
KX
Sototeteds

X

QERKLERKL
%%

EEKEAL
:000

X
0
35
RIS

A
25

XK

253

S
%

5

X
%
%%

%%

S
o5
&

Q>
Q
o%
%

X
o
20K

N
3RS
20
oy, 4

(%
XXX A XY i
KK A AN Soa

L SESBLSBES,

55
3
3
XS
%S

o%
%

<
4008

5

80

o
%%

5

35S

55

SRS

<
0’:’000000000

%
X

X

L

<
RLERILELRIERKIEXRL

o

SRS

%

55

%

<
0’.
5

%%
o%

000

9%

o2
o

r

15 Diyar recorded the distance, in kilometres, that he cycled each day for 11 days.
Here are his results.

8 10 12 13 5 23 21 7 5 16

Find the interquartile range of his results.

(Total for Question 15 is 3 marks)
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16 D, E, F and G are points on a circle, centre O

<

EOG is a diameter of the circle.
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17 Show that ——

J3+2

can be written in the form a + /b where a and b are integers.

(Total for Question 17 is 3 marks)
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18 Prove that when the sum of the squares of any two consecutive odd numbers is divided
by 8, the remainder is always 2
Show clear algebraic working.

&
<

Dootetetotetotetetetotetetetet

X

X AXRKARKOAXKKAAKRKAA XA AN

K
.0

0%

0
X
L)€
& X
R
otele%%

S
kS
0%
hote%e!

X
N
e
XS

X

X
':‘ A ]
V.'
X

%
(¢
8
7
ot

D Setetels!
20005 -
KBTS
SRR
SR
S <
ETERS
LS
SRS
SRS
SRILRRS
B
SR
QRS
IS
SR
GRS
RS
SR
LS
RS
SRR
GRS
LRI
SO
SEKES
SRS
ROALER

oetete%e!
AR
QLS
$§$$
KA

55
gt
o0
f;
et

0
X
<X
i
>
<X
58

K

é‘
@ %
x)
<
S

%

e

)
%
9

%

3,
QK
039}
X

OO0
LKL
qgg%p
2
3
R
%

SRR
RRLRKS
o

2R

0
b0,
QS
2
%5

(<
CRREEL

50365

XKLL
100009 %%

Boteteletetetotetet

X ERRARIKLR

SR8KL
L

.:.0‘000000
XX
RIERRLEIKKLEL

GO
5
K5
%

X
0000000000‘0’

SRR
<
o2

:0000000000

%
!

K

&0

KBS

%
X
;
LR

(Total for Question 18 is 3 marks)

09029.0.9.0.9,
RGN
OO0
RER
R

)

X
X

%
%
5

4
7
S

<

s
%

oot
,‘?%ﬂ&
‘V‘Q ‘0
50
.0.0 0.0

v
e%ele%

%%
0e%e

K
X

2

|
K
09%%

s

lezets
gt}
s

4
Q
QL

o3z
SIS

et

Hed
DRA Kok BN
Jatoseleledeloradezeat
0‘00“ XK A

K5
X

CRRS

ote’s

&

¢
X8
A%
o 29 %)
Po Ry
SRS
29%!

e
%
b%e%

o8

IR
CRKLERRLEL
0,’,%0‘0
¥ Sa
5

e

QR
2

XS0
o
2036,
S S tootetetoteteds
et -~

beSetels!

%

<
R
25

AN
OSSR
Dot tototetetes!
SRR
QIERBER

<
XK
%!
SRKES
dododess
b
0K

¢
3
5

o2
< XSG IERK

%%
XXX

X AXHKIROXARAARRAARKA AR

. J

20
R A 0 0 0 M arom
P 6 9 2 0 3 A 0 2 0 2 8




19
S Diagram NOT

accurately drawn
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s PTQ is a diameter of a circle.
RTS is a chord of the circle.
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(Total for Question 19 is 3 marks)
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20 The histogram gives information about the heights, #cm, of some tomato plants.

Frequency
density

90

80

70

60

50

Height (Acm)

Find an estimate for the probability that this tomato plant has a height greater than

There are 12 tomato plants for which 75 < 7 < 85
82.5cm

One of the tomato plants is selected at random.

(Total for Question 20 is 4 marks)
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§ 21 Part of the graph of y =2x?—4x — 1 is shown on the grid.
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(a) Use the graph to find estimates for the solutions of the equation 2x2 —4x —1=10
Give your solutions correct to one decimal place.
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(b) By drawing a suitable straight line on the grid, find estimates for the solutions of the
equation x> —x—1=0
Show your working clearly.
Give your solutions correct to one decimal place.
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(Total for Question 21 is 5 marks)
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Here is a rectangle.

(2x +3)cm

(x—1)cm

Given that the area of the rectangle is less than 75 cm?

find the range of possible values of x

(Total for Question 22 is 5 marks)

Diagram NOT
accurately drawn
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§ 23 The diagram shows triangle POR
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work out the area of triangle POR
Give your answer correct to 3 significant figures.
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(Total for Question 23 is 6 marks)
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24 A particle P moves along a straight line that passes through the fixed point O

by

, 1s given

The displacement, x metres, of P from O at time ¢ seconds, where ¢ > 0

43 =27t + 8

X =

The direction of motion of P reverses when P is at the point 4 on the line.

The acceleration of P at the instant when P is at 4 is a m/s?

Find the value of a

(Total for Question 24 is 5 marks)
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(b) State the domain of g!

(Total for Question 25 is 5 marks)
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has first term a and common difference d, where d
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26 An arithmet

prime num

S and

1€s 1S

The sum of the first # terms of the ser

n

S =39
320
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S;m

d the value of d and the value of m

Show clear algebraic working.
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(Total for Question 26 is 5 marks)
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