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International GCSE Mathematics

Formulae sheet — Higher Tier

o
5 o
Arithmetic series | e
n Area of trapezium = —(a + b)h e
Sum to n terms, S, = > [2a + (n — 1)d] 2 ;:Eu
/‘ﬁ v
. . a s
The quadratic equation le—> =
o 18
The solutions of ax? + bx + ¢ = 0 where % g
a = 0 are given by: h S
Sy

% L4
x_—bi\/b2—4ac B
2a [ 3 > X

Trigonometry In any triangle ABC

< Sine Rule —%— = 7 < S

sind sinB sinC

R ERRRIIK

b a Cosine Rule o> = b*>+ ¢ —2bccos A

1 . S o%d
Area of triangle = —ab sin C s
A B 2 =
c /\ <

1 Volume of prism \
Volume of cone = 3 mrh = area of cross section x length SR
<

Curved surface area of cone = 77/

A

Volume of cylinder = 7r°h 4
Curved surface area Volume of sphere = 57"3

of cylinder = 2zrh

“ VINV SIHEN LIS ION DG

KRR

Cross
section

\\/\ \‘ /‘\// X
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length >

SIRRLEK

R

R

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 The diagram shows a cylinder.

Diagram NOT
accurately drawn

—82cm—» A

10cm
\_/\ ’
The cylinder has radius 8.2 cm and height 10 cm.
The cylinder is empty.
| | . ImL=lom3
Pam pours 1.5 litres of water into the cylinder. m

Work out the depth of the water in the cylinder.
Give your answer correct to 1 decimal place.

.54 = 1SO00DmL = !1500wn*
oS

Ao of cede - Txg.2" = 211 L4..om”
basge

/\ro\km& /6&5&&/0&
Dopth: LS00 un® = 2IL-LH... om”

+. 1009 ... om

round
douwn

(Total for Question 1 is 3 marks)
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2 Each interior angle of a regular polygon is 162°

Work out the number of sides the polygon has.

|nkerior TE xterior = 1XD
Exf‘?ft(')f = %60__. r\o.. of

KXARARAKAAARHAARIAARAKAARARAKARARAARAARAA

X

awmionoa

ORRARKHARARAHAHIHAHIAIK KR ARAR AR AR ARAAAAIAKHKAIKARKAKARAR

|(72—l- Exterior = 180 (Ar\ale_S o Steoight n@ odd wp

—le2 to 1]0
Exterior - (¥

——

o

IR =260 o
KKK

N g/
1%n =60 9
o

o | =
n — 2 O .......... Zosldﬁ S ................ ;:>

(Total for Question 2 is 3 marks) ST
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3 #={l11,12,13,14, 15,16, 17, 18, 19, 20}
A = {even numbers}
B = {multiples of 3}

S
SRR

List the members of the set

() AnB < wn List & andB
L> evon mulkiple of 3

DONOTWRITEINTHIS AREA

(i) AUB & in RorB
L> ewen or mulkiplsef3

XK I IIIXIIIOIIIOHOCK

S
SIS

IR

~‘ X e A,
oo (1) A'_ not in A

L L odd wumberss

11,13,15, 13,19

(Total for Question 3 is 3 marks)

2 4 Solve 4x—13=17 + 8
lne 13 =

—4x
_\% =
—\93

Sas. ~ Y

O - . -
1~,7' S —
=

7+

7 + &
£ -20= L

(Total for Question 4 is 2 marks)
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5 (a) Write 720 as a product of its prime factors.

Show your working clearly.

720

/ ~
|0 79
/ \ / N

2XLIX2x2x IxXS

(b) Find the smallest whole number that 720 can be multiplied by to give a square number.

To be square, wlk pame facker proclucts must be S ueuR.

Zq =16 - S?\LWJ‘Q
2 To melce 20 @
3 = 9 -sSquur Squure, X by S
5= 5 -notsquwe 5
L 5x5 - Sy uere
(Total for Question 5 is 4 marks)
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6 Lorenzo increases all the prices on his restaurant menu by 8%
Before the increase, the price of a dessert was $4.25
(a) Work out the price of the dessert after the increase.
Mulkplir: 100 +8= (0%/ =108
4.95 x1.0% = 4-59
Y, )
before MUt pligr
$ 459
3)
After the increase, the price of lasagne is $9.45
(b) Work out the price of lasagne before the increase.
X = prie bQ.fO(‘Q
bty 0% x = 9 45
<1-08%
x = 3-7F5
$ R FSD
3)
(Total for Question 6 is 6 marks)
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7 The diagram shows isosceles triangle 4ABC.
Diagram NOT
accurately drawn
AB=AC="75cm. , 2 2
The height of the triangle is 6 cm. Pgﬂ\ago ras theorem @ @+ b=C
Calculate the area of the triangle.
Awea= | x buse x ('\u'jlfut
2
Bose - BM* + aM" = pg™
- AMZ

BM* - ag? - AM™

(Total for Question 7 is 4 marks)
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8 There are 10 people in a lift.
These 10 people have a mean weight of 79.2 kg. @ Meoun = Total Sun

3 of these people get out of the lift. i QCY'Q(L ue,nc\(jﬁ
These 3 people have a mean weight of 68kg.

Work out the mean weight of the 7 people left in the lift.

O _
:7‘31.2_7% Total @ Gg:ngO! |

_DONOTWRITEINTHISAREA

10 3
TD‘:(UL =
\pargr of 1 ij Totah = 204k
peoplc weight of

3 peopl

Total Mtﬂm U Fpeople: 792 -0 4 = 5%

4 Meon: 5Q%
;

—
—

9 (a) Simplify °+ 3 a st

_DONOTWRITEINTHISAREA

,\

. DONOTWRITEINTHISAREA =~ =~ =

CRKRIR,
RIS

(b) Simplify w* x w’

5

o

n
o

(¢) Simplify (5xy?)?

RIELRRIEERIEERILELRIEEK

It
@)
v
X
&
w
x
Cc¢
l\)
X
w

(Qb )c - quc

RLRRIRELRS

(Total for Question 9 is 4 marks)
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10 Change 22 metres per second to a speed in kilometres per hour.
Show your working clearly.

llm X lkem 5 l%QC e,

| sec LOOOM 1/ - 22m — (Sec
3600 x3600
- 79200 m — 3600 Sec
+~b0 ,
] SEC = ! min 7:60 ] lhe= ¢0x 60
60

3600 29200 m = 27200 _,

2 . 1000
‘2—.’34‘\" X \k.m % 3600,&&@ = F9.2km

lse 1000m -

- 79200 km
1000 h

mn

4444444444 79.2  xmn

(Total for Question 10 is 3 marks)

11 3 years ago, the ratio of Tom’s age to Clemmie’s age was 2 : 7
Tom is now 15 years old and Clemmie is now x years old.

Find the value of x.

33eours Aot Tom woas 15-2=12

Lokio : T C
2 3

X6
Q\z : %19“
33% 90 Clommie was 42 .
New: &2 %3

=4S

(Total for Question 11 is 3 marks)
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12 force
pressure =

arca

A box, in the shape of a cuboid, is going to be put on a table.

The whole of one face of the box will be in contact with the table. AY\QCLS .

The force exerted by the box on the table is always 105 newtons.

The box is Sm by 4m by 3m. 5=x3% = 1S m™
The greatest pressure exerted by the box on the table is Pnewtons/m? 4x3 = 12m*>
The least pressure exerted by the box on the table is Onewtons/m?

Work out the value of P — Q

Uvreatest Prossure 105 _ 04
SImeULest- arey T

SR DONOTWRWE w-ﬁ_ngﬁREﬂA@ e

"

= 3F5 =P

AREA

Least fressure : |ps

e - 10858

angest ared 20

%

R R R S R I S S R

R
9
¥ e
9a5:%%

o P— QA = S-+5-5.2145
35

\<\4
(

A

A
RIS

KKK
RKAKARK

(Total for Question 12 is 3 marks)
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ek (A or 8)and C
13 (a) On the Venn diagram, shade the set (4 U B)"n C
&
A B
C
1)
(b) Use set notation to describe the shaded region in the Venn diagram below.
&
~ y
. mn
O‘Mﬂ postiod \(_}S F
DungE nE
(puEINF.
(1)
(Total for Question 13 is 2 marks)
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- | 14 Each day that Barney goes to college, he either goes by bus or he walks.
The probability that Barney will go to college by bus on any day is 0.3

When Barney goes to college by bus, the probability that he will be late is 0.2
When Barney walks to college, the probability that he will be late is 0.1

(a) Complete the probability tree diagram.

late

DONOTWRITEINTHISAREA

not late

late

not late

Barney will go to college on 200 days next year.

DONOTWRITEINTHISAREA

NS ote oo totatetototatetoretatetoretsts

(b) Work out an estimate for the number of days Barney will be late for college next year.

P (Late) = PCBU&QLCAI@B‘]'PCVUM N Lote)
= 0-3x0.2 + 0.7 xO-|

- 006 +0.0% - 0.3

EERREEBEEEEREESE

Nwmloer of olmjg: 013X 200 =

. DONOTWRITEINTHISAREA =~

(Total for Question 14 is 6 marks)
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15 The straight line L, has equation 2y = 6x — 5
The straight line L, is perpendicular to L, and passes through the point (9, —1)

Find an equation for L,
Give your answer in the form ay + bx = ¢

L, oradient = 24 = bae = >

t\: 3x -3, m= 3
P
[Y\(m?_:'|

> My = -1+ Lnes @ perpendicudor
M. — =) whan e &TOLW)ES el
pu —g (\gﬂuxwg NCproCalss .

V3BV SIHLNIILMMIONOG

’—1 - j - mMd +C
SWoSttwiZ vallugs

-1 = 2D (o + 3y = —oc A 6
5 (1) +c Y

=) = - + X+ 3y = 6
S e J

2 = C 3J+~>C :6

(Total for Question 15 is 4 marks)
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16 A particle P is moving along a straight line.
The fixed point O lies on this line.

At time ¢ seconds, the displacement, s metres, of P from O is given by
s =4 — 61>+ 5t
At time ¢ seconds, the velocity of P is vm/s.

(a) Find an expression for v in terms of ¢.

V=4S o 3,44 —oxgyp 45
dv

_DONOTWRITEINTHISAREA

90 0

COCALIGARKAK K,

GLLEILRLLILLILHK

<
'II
3
o
P
|
N
d—
-+
o

(b) Find the time at which the acceleration of the particle is 6 m/s?
ace = Av = 9.4 - 12
dt
= 1t -lIL

%

WRITEINTHIS AREA

-I.;

24t -1L= (
+ 17

24 14= 1%
—2Y4

t= 3
>

=
SR
S

X; <

0

SELERRAARNKARK

X
X

X

%

ONOTWAITEINTHISAREA

K
XRKS D

RS
S

3

................................. 'f}-. seconds

(Total for Question 16 is 5 marks)
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17 The histogram shows information about the ages of all the passengers travelling on a plane.
No one on the plane is older than 80 years.

A

6.4

S -

Frequencyll__.
density

T @ i
*CQ@ . | S
0 10 20 30) 40 7 50 60 70 80
&5

v

Age (years)

24 passengers on the plane are aged between 40 years and 60 years.

(a) Work out the total number of passengers on the plane.

F”’*’L“‘”‘ﬂ = FQg densityxtlaswidth 24 = FbD x 20

<20
() F=ouxio = 4 FD = 1.2
7
@ \Cz X ’O = lg :::edr:c‘gr:l‘:igl\j

Total -
@ 2 x15 = 30

A passenger on the plane is picked at random.

(b) Work out an estimate for the probability that this person is older than 55 years.

>55 =|6+%XZLI-

= \6"’ G = ZZ_

= L2 I
) QU e TR pasSengecs 62 oo

(Total for Question 17 is 5 marks)
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18 (a) Expand and simplify (x + 2)(2x + 3)(x — 7)
Show your working clearly.

2%t 3+t 46 Cx-7)

2x* £ 74T L = 9)
M

DONOTWRITEINTHIS AREA

3 2
2T = a4 Jxt - 4Gy +bx —42

2o =3t 435 %L

X+ m

(b) Make m the subject of p* =
/] 2m—y

isaute m X(‘lvn —:D

R R AR BRI % RRRRRREEES
- > S Setotoletete’l IR
CWRITEINTHISAREA © =~ = =

w@

7
Ly’ Py = xtm
TP:}
-m _ a,ll non —w1 temsy

mcﬂ&&‘ fackrise ok m
mCZPQ—A = DC_—l-p \\j

(297 )

(Total for Question 18 is 6 marks)
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19 The 25th term of an arithmetic series is 44.5 @
The sum of the first 30 terms of this arithmetic series is 765 @

Find the 16th term of the arithmetic series.
Show your working clearly.

Sn = % (2o ¥ Cn~\)a® Az A+ (n-1)d

O a+rud = 4u.5
30 _
@ — CZG 'l'(30‘1}< d,\ = 465

V3PV SIHLNI3LEMIONOG

ISC2a +294) = 3¢5
15

®  19/+244 - 51‘_)
@ x2 a +48d = %9

R Y
\qd/:_w, AR

= 2

VaRV SN DM IoNea

n
let l?E’er: 26'&')’1 . qd
= 45 - 402
= 265

vauy SiHINfIIMmIoNOd o

265 4444444444444444444 X<

(Total for Question 19 is 5 marks)
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( )

20 a =25 x 10" where n is an integer.
3

Find an expression, in terms of n, for a*

Give your answer in standard form. p\¢ _ pC
Q = A

it = (15 %107

= (ﬁé}s N )OImes‘/Q_
52

— \L})C_%_—_ n

 DONoTWRITEINTH

21in

= |25 x )0

I IS IOIIILIIIIIIIDNNN

In

25 x10* x 102
N
K& Standard acld powers

OO
V.\

(

s
RIS

‘\
O,

(Total for Question 20 is 3 marks)

SRRKAKRP k J
19




PhysicsAndMathsTutor.com

21 A curve has equation y = f(x)

There is only one maximum point on the curve.
The coordinates of this maximum point are (4, 3)

(a) Write down the coordinates of the maximum point on the curve with equation

(i) y=1(x-5)
'S to e wt

(7(,5) ;—>(CDC+'5 ,3) o 9. 3 )

(i) y = 3f(x)

sketih Y oy 3
(Kzﬂ) = (DC,g\lj\_)

Here is the graph of y = asin(bx)° for 0 < x < 360

| |
90 18 270 60
1
o 2

6
(b) Find the value of a and the value of 5.

1CCDL): Sinx

Loo\cm\ox ot d'lW&i
Ve &erejcchzo\
o4 ,gquﬂ 2 and how been vetlected.

=V

X \{m nowe. SQMM& a= T

VaRV SN DM IoNea

PMT

V3PV SIHLNI3LEMIONOG

4V SIHINIIIMIONDD ~

j S b=.... 2 XE

(Total for Question 21 is 4 marks)

20

P 6 0 2 6 0 A0 2 0 2 4



PMT

PhysicsAndMathsTutor.com

_DONOTWRITEINTHISAREA
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SRR e S NS 'f S S IREIEIN

22 Solve the simultaneous equations

2x*+3)2=5 @
y=2x+1 @

Show clear algebraic working.

suwpstvute & ko (O

A~
Lx* +3(2x+N(2x+1) =5
_ ~— 7
2 +3(4x* F2xt2x +1\=5

2x* + 23> + 12X +3 = §
=5

4 +12x -2 = O
- 2L

8 MNSPEction
J (73ﬂ">(:c+1} =0

FxX-1=°
2x = | ‘D‘I"

x_—..:

) - —
3 X = o 2= -

3: 2(-1) T

_(5_
S R

Y = 2+ to - q
fod Y = U: |

(Total for Question 22 is 5 marks)
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23

Diagram NOT

B, C, D and F are points on a circle.
ABC, AFD, BFE and CDE are straight lines.

Work out the size of angle x.
Show your working clearly.

/ RBF= 180 - C An&us on o &trcu‘g\,t,t line add b (%0O.

/ COF = 180 -2 Opposite anales in o cyclic
quadrdeterol ™ ddd to v0

£ BDF = 1@&—4@0 -2) Hnﬁm on a stralght Uing add b 1.

. DFE = IR0 - —32. finglesm ‘criarale add b
= 149 - R

ZL.AF%%JZIgO ‘5Lf‘(RO-xD Hqgus W\ﬂian > QI&j
- x-sy J

X754 = luk-x Verti oppos UR
+s5y cm@ ameq_ufdl
Lx iZZO 9

o2 =10)

x=_ 00V °

(Total for Question 23 is 4 marks)
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| 24 2c

n Diagram NOT
accurately drawn

(I 4

@)

DONOTWRITEINTHISAREA

—> — —>
O4 =a oC =c¢ AB =2¢

o o
3558 P is the point on 4B such that AP : PB=3:1 -
555 O i1s the point on AC such that OQP is a straight line. 0 ¥ OQ + QP
3 Use a vector method to find AQ : QC
558 Show your working clearly.
8 AC= ~-a +cC
L o _ _
& AP = 2 (2¢) = 2 ¢
E B 2.
‘/';;; O&: Q."\’ﬂ.(C—a,\ = (J‘f\)ﬂ, + nc
Zj
‘g OP = a+ 3 ¢ 0Q° & o SWSVUE Une so
‘\ 2

ORP is mykiple % 0Q

('“ﬂ>k.a + nk ¢
E%ac{,& a and c:

Ca) lc-—y;j[ _
('CD k= ._7)/ =
S

- Qc =

= 3
n = 7 ) (Total for Question 24 is S marks)

SRREERSEEERREKS

I
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Mo
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QRLRLR

(l
AN
_.]_
D
o
%
w
-+
5
In

. DONOTWRITEINTHISAREA "~~~
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25 A boat sails from point X to point ¥ and then to point Z. QL - b’l - 2bc CO.SA‘
b____S‘\Y\,A = 3Sin B
a b

Y is on a bearing of 280° from X.
Z is on a bearing of 220° from Y.

The distance from X to Y is 3.5km. .
The distance from Y to Z is 6km. CO'"‘Q’W\A\ | 'qn S N d
Work out the bearing of Z from X. / M% Q poink o d W}D 2460°

Give your answer correct to 1 decimal place.

VISV SIHINIILEMIONOG

z

yR
X272 65 425" -9x6x2 Sros10
= 4325 - (-21)

Xz 233
>

S vansibisieiionsa

°)

Beou 1(\(\(‘5 from X to 2 '

‘e
3

X 2 280-3%.639..°

= 14].34.°
2 cund g

P

smX
6 xt

2.0

()
3

%(

2
SinX = 1281120
Sin”! \}?;? 9 )
X = 2.639° A 4l .4

(Total for Question 25 is 5 marks)
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