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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = % [2a + (n — 1)d]

The quadratic equation

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

x:—bi\/bz—4ac

2a

Area of trapezium = %(a + b)h

>
m
< ; >

Trigonometry

In any triangle ABC

Sine Rule —%— =2 _ _¢
sin 4

sinB  sinC

Cosine Rule &’ =b*+ ¢* — 2bccos A

Area of triangle = %ab sin C

1
Volume of cone = — 7rr h

Curved surface area of cone = 7r/

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 77°h
Curved surface area
of cylinder = 2zrh

—————
- ~

Volume of sphere = %mf}

Surface area of sphere = 47/°

&
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Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Here are eight numbers written in order of size
h 6 7 8 Jj 16 k k

where 4, j and k are integers.

The median of the eight numbers is 10
The mode of the eight numbers is 18

The range of the eight numbers is 13

Work out the value of 4, the value of j and the value of £

Mmedian s the middle value.
So

2
=20

Mmode 1T Ghe one tGhat appears Che most.

we ':\WTSZ K5, MO other number (ofrently appears more Ghoan once,

rcmge S o\fg%ereuce be tween hfshestr and lowest valve

2-h =13
h=5

(Total for Question 1 is 3 marks)

3
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~
(a) On the grid, draw the straight line with equation
Oy=2 Py
' xlo|i]2]z|u]s5] 6]
(i) x=6
Y I')lelqlslq 7 lsl 9
(i) p=x+1
Label each line with its equation.
VA
8
7
6
5

A

>
O 1 2 3 4 5 6 7 8 x
3)
(b) Show, by shading on the grid, the region that satisfies all three of the inequalities
y=2 x<6 y<x+1
Label the region R
(1)

(Total for Question 2 is 4 marks)

R

J &
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3 A plane takes 9 hours 36 minutes to fly from New Delhi to Perth.
The plane flies at an average speed of 820 km/h.

Work out the total distance the plane flies.

9 hoore 86 mins = 43> hours
R

umber minutes
M an hoyr

We Convert into hrs g
peed is i KkmIh, o L'kes
Gime meagores macch

distance = gpeed, x Lime
S 9%

< 7%12 KM

(Total for Question 3 is 3 marks)

4 1
4 Showthat 2— x3— =28
7 9

= 8 as required

(Total for Question 4 is 3 marks)

o NN O 0 0
P 7 3 9 9 4 A 0 5 2 8 Turn over

5



5 The diagram shows triangle ABC

A h B
34° o .
Diagram NOT
6.5cm Lem accurately drawn
H C

Work out the value of x
Give your answer correct to one decimal place.

we have Opposite and \n&\)otenuse S0 use Sin.
Sin(3ut)=——

X = ShaWyx 6.5
X : 3.6

X = 36 .....................................

(Total for Question 5 is 3 marks)

Change a speed of w metres per second to a speed in kilometres per hour.
Give your answer in terms of w in its simplest form.

O
M -=> Km. s0 =
W+ (0po = =&

H\l’ 4 36005
S ->hr, g0 %

W

............. 3'6 kilometres per hour

(Total for Question 6 is 3 marks)
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7 The diagram shows a 6-sided shape ABCDEF

C 15cm D
A
/ Tm \
21| v
Bf=r——== == - —-aF
hcm
12 13cm
A_I \ A I_F
21cm

AF =21 cm CD = 15cm AB=FE=13cm

The perpendicular height of the shape is Zcm
CD is parallel to AF

The area of the shape is 390 cm’

Work out the value of /

Area recmr\gle 21 x123 - 273

Area trapezmm : -218 - “7

(D+ BE
2

\S +
7 XM=l

18 m = |17

x M= {17

M-=6.5
h=65 +13
h=19.5

Diagram NOT
accurately drawn

(Total for Question 7 is 4 marks)
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8 Ishir plants 600 bulbs in a garden.

He plants tulip bulbs, crocus bulbs and daffodil bulbs so that
number of tulip bulbs : number of crocus bulbs : number of daffodil bulbs =9:4:2

45% of the tulip bulbs are for yellow flowers.
5
3 of the crocus bulbs are for yellow flowers.

All of the daffodil bulbs are for yellow flowers.

Work out the number of bulbs that are for yellow flowers.

J 44+ 2|15 shareg

- 15 =40
TrU0 0 4oxuo ;o wlyp
260 160!
Bulbs gor yellow flowers:
(360 x O 45) + (160 x =) »
162 + 100 + = 34

............... 342

(Total for Question 8 is 5 marks)
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9 Giovanni invests 4500 koruna in a savings account for 4 years.
He gets 2.4% per year compound interest.

Work out how much money Giovanni will have in the savings account at the end of
4 years.
Give your answer correct to the nearest koruna.

Intial amount = L I:4500

‘). M\."tl.‘)'lef H M M:'.'z.}_'_'/'

Years : Y 21-0.024: ' 024
y =4

formula: T % M4

24500 % 1-024"
T 4qug

(Total for Question 9 is 3 marks)

9
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Same Sign, SO we subbrach
10 Solve the simultaneous equations
We want to make either
6rtdy=1 DOGh 4 or X '¢ to be Uhe
3x+5y=8 Same, so ches cancel OvG when
iubcmotin y algowng Ve G0 Solve
°C Ghe other. In thig Case we'|
Moke Cthe Y vawes Ohe same.

Show clear algebraic working.

6x 4 L[-lj =

da + 55 =%
30.x,+203 :5 -
12 x + 208 =32

18 =27

x = -8
p'vg back in GO gmo\s
b + l+3 z |
6('l'5)+|+3=|
aEETEY

Ll-g : 10

5 =2 S X= '|5 AAAAAAAAAAA

(Total for Question 10 is 3 marks)

« Multiply to
11 (i) Factorise  x”+ 9x — 22 jec -22

QGM to get 9
consider -2 and tn
(3-2) (et 11)

(ii) Hence, solve  x*+9x—22=0

(e-2)(x+1) =0
X-2:0|xan1 =20
%:Z X:_‘\

(Total for Question 11 is 3 marks)

AR O O
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12 Ali uses a fitness tracker to count the number of steps he walks each day for 7 days.

For the first 4 days, his mean number of steps is 11800 (1)
For the next 3 days, his mean number of steps is 13207 ( 2)

Work out his mean number of steps for the 7 days.
To cawcwlate the -

. an, we divide the total number e
divide by the W er of daye. ok Steps and
Need to gind the
Let tota\ =T
gol‘ oy T

y : |IR0

T = 14720
%or (y: T

Obals ¢of (1) and (2) then - \°§3

213207

T =3962)

W1200 + 39621

VUi A ——— /= 12403

(Total for Question 12 is 3 marks)
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r

Distance (d km) Frequency
0<d< 10 7
10 <d <20 17
20 <d <30 18
30 <d <40 14
40 <d <50 10
50 < d <60 4

(a) Complete the cumulative frequency table.

Distance (d km) Cumulative frequency
0<d< 10 7]
0<d<20 U
0<d<30 L2
0<d<40 56
0<d<50 é 6
0<d<60

(b) On the grid opposite, draw a cumulative frequency graph for your table.

13 The table gives information about the distances, in km, that 70 teachers travel to school.

(1)

2

P 7 3 9 9 4 A 0 1 2 2 8
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70

63
60

50

40

Cumulative
frequency

30

20 1
17:5

10

0 10" 20 3022:'s 40 w6 50 60
Distance (km)

(c) Use your graph to find an estimate for the interquartile range of the distances.
TQR = vpper 157. ~ Lowes 257,

70 x 0-15 70x0-25
= 52. =115
grcm graph. apploxi magely: 2' g}

=215 (18222 win be accepted)

(d) Use your graph to find an estimate for the number of teachers who travel more
than 46 km.

10 -62=1
(6 0r7 or 8 or 4 accepsed)
" 7

(Total for Question 13 is 7 marks)

13
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14 (a) Show that 3y(2y + 5)(y +7) can be written in the form ay’ + by” + ¢y where
a, b and c are integers.

Expand one at a time

33 652 |55
Yy 7

632 633 '-l-lgz
15[ 154 1054

: 633 +5731 4 |055

%<
X4

W 1.3 Y
%100 X 100 % 160
2x +3 A 6x—-5 163
F E B
Show clear algebraic working.

(2 + 3)(1)(100) +(6x - 5)(5)(100) - 163 - (1)
(8x +12)(100) + (30x - 25)(100) = (815)(14)

800x + 1200 + 3000x -2500 - 3260

3800x - 1300 -3
5800x =560 760

X |2

(b) Solve

(Total for Question 14 is 7 marks)
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15 (a)

(b)

BOEw

. 7g +5

Make g the subject of e = 11+ 2g
ez - 325
" +23

et +23)=]3 +5
"el‘l' Zaez = ',3 +5

”ez*zaez_-’s :S

29e2-19 = 5. ||e®

§(2e2-7) 52
- §-ne?

9- 2e - 1

Solve the inequality 3y +4y —32 > 0
Show your working clearly.

=3 b=y
1wuita,tic gOfNOlR'.

\j:. bt sb""l'&(

AN
\5 =W f“,l-n’-,q.(s)
2(3)

ive sqr
| 76 -ve QQI’K

y Y
‘\j=8/3 or 3:-4
So 3>"+' 3(8,3

(Total for Question 15 is 7 marks)

P 7 3 9 9 4 A 0o 1 5 2 8
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16 60 art students were asked if they would like to attend workshops for knitting (K),
for photography (P) or for embroidery (
photography ( ry (E) WOrK Grom bhe

Of these students inside “oup.
9 chose knitting, photography and embroidery . o
17 chose knitting and photography.17-9 = 8 Just kmt:t\n(a :
16 chose photography and embroidery ; (¢ -9 60 - (g:, 1|l 41249 + 2)
20 chose knitting and embroidery : 20 -9q : || 60 -53 - 7
28 chose photography ; 7 2 -@ -4-7 . -
39 chose embroidery: 39 -11-9-7: 12

2 chose none of the workshops

(a) Using this information, complete the Venn diagram to show the numbers of students
in each subset.

16

NN ORR 00 0 D arom
P 7 3 9 9 4 A 0 1 6 2 8

YIHV SIHLNIZLIHM LON Od V3HVY SIHL NI ILIHM 10N Od

VIV SIHL NI FLIHM LON.Od



DO NOTWRITE IN THIS AREA

DO NOTWRITE INTHIS AREA

DO NOT WRITE IN THIS AREA

One of the students is chosen at random.

Given that this student chose photography,

(b) find the probability that this student also chose knitting.

1+ n
" 28

(c) Find mn(PnK)

K P
@ : =‘|
£

(d) Find n([PU E] N K)

'@ “|4qig:
3

17 Q is directly proportional to the square root of d
0 =4.5 whend = 324

Find a formula for Q in terms of d

Q: kdd
gven 5 Ad:32u4
L5 kwl?;zl{-

u
B

K028
So gormula‘.

Q:o~zsﬁ

K =

(Total for Question 16 is 7 marks)

(Total for Question 17 is 3 marks)

17
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18 The straight line P has equation 5y + 2x =7

Find the gradient of a straight line that is perpendicular to P
Squation of hine i y:Mx +C

we have 534 2x =]
fearange to get in same §ofm

-2
S‘j =-1x +7]
-5
-2 2
Tl x v —
Yy "X g
3»‘ven 3mdienc =M
m=-215
perpendicolos M xM ==V 5’2 AAAAAAAAAAAAAAAAAAAAA
215 x M, 2|
M, =5/ (Total for Question 18 is 2 marks)
19 G= <
C2f —3h
i / S Bounds'
C= correct to the nearest whole number | decimal ?H* \/.! OS)

J =6.62 correct to 2 decimal places 3 /4,

= N
h=12 correct to 1 decimal place Cimal places (30'005')

2 decimal placec (+ 0-05)
Work out the lower bound for the value of G

Give your answer correct to 3 decimal places.

Show your working clearly.

Lowest value
Highest value

To 4ot the (ower boound, we want

SO we have: 1-5
2(6-625)-3(”5)

= 0165

(Total for Question 19 is 3 marks)
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. 1
20 Giventhat k=x—y and x= 4y

express in the form

a— by’
c+dy

where a, b, ¢ and d are integers.

Work b“f) e\oagmg in Nvalves one at a time.

S(x-u)

JCf(j

Sx -5

x+3

Now P“’S in ~ -+
5(3)-5

Ly

*Y
MVIbipy by Ky to remove the
muitiplied 53 (-Q-S.

5
By Ry - By xiy

%x'—%‘j+2x'+~j‘

Yos cancel :

S-2042
|+ 83

gmcc\'ous. But Ghere's 2 -q‘_—
4

©.80 au terms get

S-2042

(Total for Question 20 is 3 marks)
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21 The diagram shows a square ABCD and a circle.
A B
Diagram NOT
X accurately drawn
v
D & - > C

The sides of the square are tangents to the circle.
The total area of the shaded regions is 80cm’

Work out the length of AC
Give your answer correct to 3 significant figures.

Rtea square - area Citcle = 20
Jac -2 230
z'oc (ris haig lengch of o side)
x2 (22X - T (£x)? =80

? 2
4 x -Thoct s 80
X -M) = go

OLL: _80_
-1

o G- ._80
-

X :=9-65.,.

Usins Pgthaao(as:

A

<™
D x

AC < JADZ 4 oC2

AC +{2x* 2>

AC =J2(a:65.)*32(4.65.2

c

AC 12,-'3 cm (o 2 sgsmg

icant %igures
Q

vauySIHINIZLEMIONOG

o vaus

20
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(Total for Question 21 is S marks)

Turn over for Question 22
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22 The straight line L has equation x+y=5 ()

The curve C has equation 20" +3y" =210 (2)

Find the coordinates of the points where L and C intersect.

Show clear algebraic working.

(4}
(2);

.11—6‘:5

X:S-j
2(5'532*332=2(O
|5 -y

5125 °53
Yl 5y ye
2(31-I03+25)f331:2l0
252-205+SO+332:2lO'—

53"-203460:0 7 210
Y -ty -32:0 J 35
(y-8)(yrw):0 ¢ faccorise

Y-
3”’80 (1)
\3(.1'\3:5
plug N ) lj:-L}.

X+ c=5oc-4 <85
x -3 o -9

S0 we have:
(-3, 2),(q, -4)

.......................................................

(Total for Question 22 is 5 marks)
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30 x 25°"7

\/@ y (\/§)4x+9

23 Simplify

Give your answer in the form 5" where w is an expression in terms of x
Show each stage of your working clearly.

Consider each term indvidoally, manipulating into Gorms
which allow us to cancel and simpligy

30:5x3x2
25 :51) 2523(,'?7: 51(21*7) -qu*‘q_

J‘gozeﬁngZxE -

SO we have:

¢+ 14

//// x 5
X"Z"Ex

X 5'41.4“-}

ll)_
STy

When mottiplyin
5 Yx v+ 15

When d_;v"o"‘"S' 2x + 10
we - indices 5

5 2x t+ 10 . .
(Total for Question 23 is 3 marks)

Turn over for Question 24
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24

3b

IR

\/oq//\\\ RRSSEIIREE

Diagram NOT
accurately drawn

ON

SRS

The diagram shows a quadrilateral OACB in which

—> —> —>
OA4=4a OB =3b BC=2a+b

(a) Find AC in terms of a and b
Give your answer in its simplest form.

—> —> —> —)

AC = AD + OR + RC
I'L‘-(}, + 3[1 + Z(} -\-b
= kb -2a

XS 55

VIHY SIHLNI 3LIM L

NObe. We Make a
Ve as we travel
\n bhe opposite
ditection 0¢ 0 co

A inccead og A
to O.

A
o

O OOOO000000000A000000000
. vadvSHINiZL

2

B
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The point P lies on AC such that AP: PC=3:2

we donw'G know
The point Q is such that OPQ and BCQ are straight lines. / the length og

—> the ““eﬁ 1 50
(b) Using a vector method, find OQ in terms of a and b ‘;fe Some scauars
o

Give your answer in its simplest form.
Show your working clearly.

6Q=3\_>_+)\ ) = 2L +2ha N\
We kknow bhat 6&-.“,6—\5
Compare: “gH ko (3
=3 +2ha + Nk
>0 (2)
()

Plg () inco (2)

plug into (3)

:&_Z.a+-€§b — —=
- ©§ = o6= .5 57

(Total for Question 24 is 6 marks)

Turn over for Question 25
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25 The diagram shows a sketch of the graph of y = 2sin(x + 60)°

VA

A

v

(1) Find the coordinates of the point 4

S: 2$|n(x 160°)

“4 ovtside expect”

“x,inside, opposite” |Y:!#2:2

bdpicany:

A

360

[\

x:90-60:30

(i1) Find the coordinates of the point B
J=0 (read off Grom qraph)

Same ‘)roceSSf
x = 260-60 =300

......................................

.....................................

(Total for Question 25 is 2 marks)

TOTAL FOR PAPER IS 100 MARKS
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