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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S =

[2a + (n — 1)d]

NS

Area of trapezium = %(a + b)h

The quadratic equation .
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b +b* - 4ac
o —
Trigonometry In any triangle ABC
¢ Sine Rule —— =2 __¢
sin4 sinB sinC
b a Cosine Rule a*>=b*+ ¢* — 2bccos A
Area of triangle = lab sin C
4 B 2

Volume of cone = %nrzh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

A/Iength'

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

——————

4
Volume of sphere = 57[73

Surface area of sphere = 472
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Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The table shows information about the heights, in cm, of 48 sunflowers in a garden centre.

mideg ke
Height of sunflower (4 cm) Frequency x
90 < h < 100 8 qs
100 < h < 110 12 105
110 < 7 < 120 15 15
120 < h < 130 10 125
130 < 7 < 140 3 | 35

43

Work out an estimate for the mean height of the sunflowers.
Moo = Z§X
=5
= 45X ¥ 10512+ 115x15 +125x104135x%3
g

= F60 T 0 T1FLSHILO0+405
4g

< 5400 |
L-\;g ....................................................... cm

(Total for Question 1 is 4 marks)

3
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2 Use ruler and compasses to construct the perpendicular bisector of the line DE.
You must show all your construction lines. 0 oo o Crde

cenkeR [ Eé

1) Drowv a cirde §§3§
cemde £ witntae | 5

000000000008

OO0
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’\3
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KKK

o
L)
LIHN

(Total for Question 2 is 2 marks) 5
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3 #={1,2,3,4,5,6,7,8,09, 10}
A=1{2,3,57)
B=1{4,6,8, 10} ENM%
4

(a) Explain why A " B =

o Thene ane. 0 membecs ko

xeZandxg AUB ~ ~ B V\OL’O\' (;\'Lqmifté%

_DONOTWRITEINTHISAREA

(b) Write down the two possible values of x.

Not in Lisk & o B
o et ber 2,3,5,9, 4,6 9,10
\/_'/\,\/_/

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Set C is such that l OUAd q (UW,'IY[C

AuvuBUC=&
AnC={2) — 2is in AandC

BAC'= {4,610} o oo¢

(c) List all the members of set C.

. DONOTWRIEINTHISAREA

(Total for Question 3 is 4 marks)
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4 A cylinder has diameter 14 cm and height 20 cm.

Work out the volume of the cylinder.
Give your answer correct to 3 significant figures.

Volwme = er xh
Rodus = =2.=Fam

&%ﬁ&%.@x%&&%&§
MIONOQ@: s

| 311
K

R

\SIHL
QI

Volwme = 78 x 3* %20
= 4%0n
%O?%.:}e
rowndiwp
‘gCﬁg:> CgfﬂT) ........... igcygﬁg .................. cm?

(Total for Question 4 is 2 marks)
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 DONOTWRITEINTHISAREA =

5 Josh buys and sells books for a living.

He buys 120 books for £4 each.
1
He sells 5 of the books for £5 each.

He sells 40% of the books for £7 each.
He sells the rest of the books for £8 each.

(a) Calculate Josh’s percentage profit.

Jos's Cosk: 120x 4= E4Q
Sells Yo X120 for £5 : 60x5= £300
Sells 407 of 120 for £t W {xF=1334
sell2 \10%@—4gfor£%:\2x%:Eqé

Joan's fevoo - 200+ 226105 = EF36
diferent , porcantige
p'(OS'L,t : 7%()— "L,’(ZD X,DD - 6«2‘%
4R0
w2 .

One book that Josh owns had a value of £15 on the 1st May 2019
The value of this book had increased by 20% in the last year.

(b) Find the value of the book on the 1st May 2018

Inongose = L0077 + 207 = 1007
1207 = LIS

=1 D 21

2107 = £1-15

K| 0 C ) X10
1007 = E)1-50¢
£ |7_5D 44444444444444444444444444

(Total for Question 5 is 8 marks)
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6 ABC and DEF are similar triangles. > S

02020202020 00%¢

DORAKARIKK R

Diagram NOT
accurately drawn

XXX AKX AKX KRS

VAUV SIHLNIILMMIONOG

SRS

6cm 15¢cm

R

XRAKKe
4 4.2cm C SRS
SR, k(?

XK

fonea.

(a) Work out the length of DF.

scake \)Ca(bof'- \5<6=2.5
OF: ACx25
= |05

R

XXX

LRI
LIgM
SR

QR
XA A < X

‘:ﬁl—lzl. Ni q

0%
X

RRRKK

R
Vauy

QRIS

o
o
:

RERRKELRS

(b) Work out the length of BC.
Sale packor s 25
%C =~ EF <25

=19.5=125
= qg
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(Total for Question 6 is 4 marks)
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7 30 students in a class sat a Mathematics test.

The mean mark in the test for the 30 students was 26.8
13 of the 30 students in the class are boys. Fy\Qq’

The mean mark in the test for the boys was 25

Find the mean mark in the test for the girls.
Give your answer correct to 3 significant figures.

For all studonte-  26- % = Tobad, Tobah= 30X 268

20 - g0t
For Doys- 9g5- Total Total: 12X25
e - 225

For Str\S'- Total - YO4-325= 479

Mean= 439 = 93.17
\ 7 Ede _____________________________ RS

(Total for Question 7 is 3 marks)

8 Change a speed of x kilometres per hour into a speed in metres per second.

Simplify your answer.
1 hour = 60 wminutes
LM x 1000m  x [ - 60 x60
| howr lem 36005eC

= 1000 = IS .
3800 1€

Sx

....................... lgm/s

(Total for Question 8 is 3 marks)
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9 Solve the simultaneous equations

Show clear algebraic working.

O
D

X+

Cs. =y

x+2y=-050

3x— y = 16@

:'C>'S
+ add to cancel y term
= 3 2. R_/

End

Sub e (@

= 315
- 4.5

(4 6) Y=

= 13.5-16

D*j "
J=—z-5

(Total for Question 9 is 3 marks)
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DONOTWRITEINTHISAREA

% DONOTWRITEINTHISAREA

. DONOTWRITEINTHISARER . =
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10 The straight line L has gradient 5 and passes through the point with coordinates (0, —3)

(a) Write down an equation for L.> ) /
m=9

= MX +C
3:53‘:’?3 :51{,_3

(b)

The region R, shown shaded in the diagram, is bounded by four straight lines.

Write down the inequalities that define R.

Ling ax\(},ﬂmv < and >

Al SVWS we between 1 and 3
Al x volws we betwer Oand 2

(Total for Question 10 is 4 marks)

11
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11 The table gives the average crowd attendance per match for each of five football clubs
for one season.

Football club Average crowd attendance
Monaco 9.5 x 10°
Chelsea 4.2 x 10*
Juventus 3.9 x 10*
Oxford United 8.3 x 10°
Barcelona 7.7 x 10*

(a) Find the difference between the average crowd attendance for Barcelona and the
average crowd attendance for Monaco.
Give your answer in standard form.

(F7x10%) @520 (35x10"
= 23000 - 9500 = 63300,
Antonio says, L2123 ¢4

“The average crowd attendance for Chelsea is approximately 50 times that for Oxford United.”

(b) Is Antonio correct?
You must give a reason for your answer.

Oxgxd @ %3 x10°
Ankonio's Stadamus - € Ax103% S0 = 415,000
Chelsea = 4.2x10% = 42000

During last season the cost of a ticket to watch Seapron United increased by 15% and
then decreased by 8%

(c) Work out the overall percentage change in the cost of a ticket to watch Seapron

United during last season. S C“Mﬂe
Let x = e st of Me kitkeks |.068x - =
nonase bu 1S7- - 10074187 = us7- = <115 e osg)mo &
\lj = 119 =587 ¢
Oecrease b}j R7- 1007 -87-=92/ =x092 | 9:-8 . %

c |- 15xx0-92 = 058
(Total for Question 11 is 6 marks)
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12 ABCD is a trapezium.

B 21.2cm C
H Diagram NOT
accurately drawn
16.7cm lo-%
43°
[ ]
A— 21l.2em —E D

Calculate the perimeter of the trapezium.
Give your answer correct to 3 significant figures.

= opp. Si 6:292
tan © ] in o

EQ 0t = 167
ED

ED- (6.7 = |7.9)
ban 43 10

o = 167 = L4 49 am

Poriaker: 210 + 167+ 212+ P4 -46.. + 1790

= |0l i%é y
roung, dovgn,
= (61 (3%
(3sf) -
(Total for Question 12 is 4 marks)
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13 The table gives information about the times taken, in minutes, for 80 taxi journeys.
Time taken (f minutes) Frequency
0<t< 5 7
5<t< 10 10
10 <¢< 15 12
15 <t<20 19
20 <t <25 18
25 <t <30 14
(a) Complete the cumulative frequency table.
Time taken (# minutes) Cumulative frequency
0<t< 5 =
|7 +10
0<t< 10 12
0<t<15 29 +1q
0 < <20 bg £19
0<1<25 66 a
0<£<30 30
1)
(b) On the grid opposite, draw a cumulative frequency graph for your table.
Qv plotted. at upper bownd
.
14

P 5 8 3 71 A 01 4 2 8

PMT

)
RRRRRKE

L8
RRRRR

ONGG  vaYSHLNISLNILONO



PhysicsAndMathsTutor.com PMT
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 DONOTWRITEINTHISAREA

o Cumulative
40
frequency

0 CSIIELLKLLKL
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R SRS

THIS
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D

30

XX

X
%

20

2

10

,\/\/
QRIS
SRR
SR

I

o
e
A 4

5 10 & 15 20 93 25 30

Time taken (minutes)

38K
o

4

XRXXKY X XX
9606026 R
AKARX X

SIS

(c) Use your graph to find an estimate for the median.
4o ¥ valie

8= ko 19

) 2 SN minutes

96

SAREA

\\ // 23
THI
XD K X

. DoNoTWRITEN

(d) Use your graph to find an estimaia for the interquartile range.
15/ of 0= 20 wke - IS
2g) 0{7 W= L0™ val e -3 minutes

(Total for Question 13 is 6 marks)
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14 Here are two vectors.

a() a0

%
Find the magnitude of AC.

= — ,
R - AB + ol - e
- AB -Cb ya Pj‘chfyms

(]

(5)G) 5 &

W\msntmda: | 5* ()

169

)]

cLer2 1

(Total for Question 14 is 3 marks)

15 Make x the subject of the formula y = 3x—2
( x+1
isotate >
2x - 2
- x +
sluudf
QD.OA St
3 3x -2
ot |
x(au-l}
\\3 x +3 reconge o howe k.
«”  x teis on one side and
o+ : x OV . tecms on the ot~
Fuu:onsa )' 3
x

(Total for Question 15 is 4 marks)
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( )
16 Sh 4++8 L .
ow that o can be written in the form a + b\/2_, where a and b are integers.
Show each stage of your working clearly and give the value of a and the value of b.
\R - lgxy = 2L
4+ 201 Rationolise the. denaminortar
\F)_ -1 X (\‘—2 + l)
9 X JZX" = 2x \ﬁ—l’
—_ /T
= A AL D)) | T ba 44400
e ——
o™ <+l . ~{i-03
tems Conal
- Smplif
R R
|
= 84602
az=g
b-4
(Total for Question 16 is 3 marks)
J

17
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17 y is directly proportional to the cube of x

y=20hwhenx=h (h#0)
(a) Find a formula for y in terms of x and 4
3 o x3
=k
X=h

_ €quide equations
kh®> = 20k

K=20h_ - 20

—

h3 n*
/
Clhcalete K value

(b) Find x in terms of 4 when y = 67.5h
Give your answer in its simplest form.

= 20
. h*
quu.dt‘{ Lquations

U: 20h

(Total for Question 17 is 5 marks)
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18 The diagram shows a solid cuboid.

Diagram NOT
accurately drawn

(12 -3x)cm

xXcm

The total surface area of the cuboid is 4 cm?

Find the maximum value of A4.
S&U(:gd& Aroa [A) = Xxx X 2 - 2x
X (12 3a)x4 = 48x -12x"

B

= X+ 48y )2y 2
AR T
difterentiotex
Mox velue : dt . 43 -20x =0
dx \
Mox gl is
4 -20x =0

+10 @b Staﬂmwf\j

20x = 4@ point
<20

A = ﬂ = lL"
20
Supstitats inko SWFe@ aren
= 4g(1-4) -10(2-4)>

- 1S5 L T 536 -

(Total for Question 18 is 5 marks)
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19 ABCD is a quadrilateral.

Diagram NOT
accurately drawn

YUY SIHLNIFLYMIONOG =

The area of triangle ACD is 250 cm? HV‘QQ @Q = \/ absin C
2

Calculate the area of the quadrilateral ABCD.
Show your working clearly.
Give your answer correct to 3 significant figures.

bumionoa

QGO O O IS

Aea s ) o 9bxbxem3g = 250
2

VAUV SIHENI A

020 Se%ote%0tetetote%ets%e¢
% 3

bx(3 snyq = 290

b- 250 = AC :-2p.55..
(3sin 39

/L BAC : 180-95-47 = 3g°

&

a/ R LEAARXS
KRR 0 R0 207000000 20% 0% 2% e % ta¥e te%e' XX

R S RIGIRIEERIER

AR _ Ac
Sin 47 3Sm g9

A® = 3p.5.smy=z  _ 99 44 ...
8ing5

R ORRIRIK

S yauY STHLNFILNM IONO

— MR O R
P 5 8 3 71 A 0 2 0 2 8
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e

OISO

N

OO

S
s S

T

= o8

r

Aveq of ALl
l/l x 30.55..% 22-43.. X sin2Q

=z 210.03...

Preq o quad: 211-03. + 250
= 461.03..

tound| down

= 461 (3sf)

(Total for Question 19 is 6 marks)
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20 The equation of the line Lis y=9 — x@
The equation of the curve Cis x* — 3xy + 2)* = O@

L and C intersect at two points.

Find the coordinates of these two points.
Show clear algebraic working.

Swoskitute O ke (3
x? - 35%(9-) + 1((5@7\ 9-x) = O

2

X7 - 2Fx+23x2 + 162 - 36x+2x” =0

 yIMYSIHLNIZLEMIONOG =

6362‘63:& +162 =0
- 2

EDCZ -2lx+ 54 =0
a b c

Quadratic Equatimf ’btm
2Q

OOOOOKK O O IS

bumionoa

X = L1 t\rC'Z'I)Q'—L[—x 2){54
2x 2

AL 21+3
L{.

e SN

d

oQ.

1
>
L0
wo
(i
Flog
0
S
(n
a
QK

I SIAECHAIIIAKHXIEIIEL

I,".‘—é or X = LI_S

Y= 9-6 =3 ys 9-45 =95
3:?) ::.L-[—S

R ORRIRIK

. yahySHINIIMMIONOG o

(Total for Question 20 is 5 marks)
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21 The diagram shows cuboid ABCDEFGH.

E F

Diagram NOT
accurately drawn

2

_DONOTWRITEINTHISAREA
T
Q

For this cuboid
the length of 4B : the length of BC : the length of CF=4:2:3

Calculate the size of the angle between AF and the plane ABCD.
Give your answer correct to one decimal place.

pg)fhajorous . a*+pr=c’
(4o + (22)" = ACT
lbx>+ 4x* = AC® =

AC

ossletanEIaaRR.

20x?*
(20
2xJ5

55

Joﬂ)’l@ = off
ad)

tnm b - 2x
25

0: tan (_é_\ - 33.854.. =339 (3s)

245

5 >/ / 5 /‘ f\\i/f:/;\\ RIS, o >> >< /:\;\ /\ % > ;“f
2~ DONOTWRITEINTHISARER < /=

(Total for Question 21 is 3 marks)
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6x° +13x* — 5x
et -25 0 — Oifferonte g ‘wo squwe
3
%> 4 B 53 = x(bx® 4132 —5)
WO wimbers that X o (6x-5) = —34
awnd + to \3

Splib @d éac"—+l6x—7_x_5
ka(ku'l\e 3x (2x +5) ‘[Zx-!—s) ‘/)(%x——’}(ZIfS)

22 Simplify fully

1S, -2

VaWvsSIHLNIILMMIONOG

odh
S'\('LQ

= X (3x-N(21+5)

fx L5 = (zxiﬁ)(lx:s)

\r‘:‘ ﬁs Ch[‘uwc Slﬂ“

JCCBI,ﬂ)(Z_x-I/é) = x (3 -1) B
(2x-8)( 2/{ +5) 7S :

(Total for Question 22 is 3 marks)
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23 Boris has a bag that only contains red sweets and green sweets.
Boris takes at random 2 sweets from the bag.
The probability that Boris takes exactly 1 red sweet from the bag is %
Originally there were 3 red sweets in the bag.

Work out how many green sweets there were originally in the bag.
Show your working clearly.

Totak swetts =
(£) Red swaots = 3
(&) Gween swoots = x -3

«\M\Q\ﬁ
/
Exastly Tnd = & wd & or 6 ondd

P(Red andtram) 3 x X-3  _ 3.-q
— x - x Cx —1)
P( Gran and fed) X3 x 3 - 3x-q
—_ X =l :x(:r,~l)
PCAred exactly) = 3.-
X0 ) 3x -9 + 3x -q _ bx -8

X?* —x

Equuke . b
V&m}o’\“ﬂ'@s x _18 S Coss

axt - 35 udtiplly

- - 2

210x ézo_%ggézx 12, foms. on
|
122 - 1229x +630=0
-6
1x* - 3%x +105=0 fadrise X =15

.‘)_H;Z )-43,0:, 2x2 -230x F ?t105=0D 3"@’\: 15~ 3

~30,-3 1x(x —1%) [7F(x-15)

(1x -#)(x-~15)=0 "
Cwut%\o‘?—/ 3(73/2/ =I5 e

\/'L a (Total for Question 23 is 5 marks)

25
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24 The function fis such that f(x) =3x -2

(a) Find f(5)

3(s) -2 = 15-2.= 13
g

swbstitute § into &»(’L\ by rc?mctng L with §

The function g is such that g(x) =2x*—20x +9 where x > 5

(b) Express the inverse function g in the form g'(x) = ...
9= 2x? 200+ 9 complebe the quare.
= 2(x*- ID :xA +9
= l[(ac o0 -25 | +9

— —50t9

SCx\ = 2L(x-5)" -4~
\\j = LCx-5) -

| Find \werse
gra1 = 20x-5)" D swop L and y

Yt 41 o (x-5) z 1) rearrange to make

R 1 the swbject

j‘\rjﬂuﬁ .~ -5 5\3\»&?«5’001(11\(1
d L +5 L to 84(1\

x> 5 _
d‘.\g/@\u\ﬁ 5“|'J 3___+?L_H = X
- X\ = X+ 4l
j (x) 5+, x4l

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

P 5 8 3 71 A 0 2 6 2 8
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hanna
Typewritten Text
substitute 5 into f(x) by replacing x with 5


hanna
Pencil

hanna
Pencil

hanna
Typewritten Text
1) swap x and y
2) rearrange to make 
   x the subject
3) swap y to x and
   x to g (x) 


hanna
Pencil
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