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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = g [2a + (n— 1)d]

1
Area of trapezium = E(a + b)h

The quadratic equation l—>
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
L —b +/b* - 4ac
2a < b >
Trigonometry In any triangle ABC
¢ Sine Rule —%— = 2 - ¢
sind sinB sinC
b a Cosine Rule o> = b*+ ¢? — 2bccos A
Area of triangle = 1 ab sin C
A - B 2

Volume of cone = %mfzh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

445;11'

Volume of cylinder = 7r°h
Curved surface area
of cylinder = 27zrh

——————

4
Volume of sphere = gms

Surface area of sphere = 472

N
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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—p

10cm

 DONOTWRITEINTHISAREA

The cylinder has radius 8.2 cm and height 10 cm.
The cylinder is empty.

Pam pours 1.5litres of water into the cylinder.

RITE INTHISAREA -

OOIIREIORIRS

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

.54 = 1500mL = !500wn®
o

_ boworw

050

Anal of crde - Txg.2" = 211-24...om”
boase

/vo\mw- /6&&%
Depth - 1500 em® = 211-LYH .. om”

+. 1009 ... om

round
douwn

v % (Total for Question 1 is 3 marks)

3
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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 = 180
Ext"QflOf = %60___ no. of

N < S‘:.d es

—l62 to 180
Exterior — |¥

ﬂnﬁ(a

(Total for Question 2 is 3 marks)

‘(a?.-l— Exterior - | KO (Ar\ales n o Steought ne odd wp

e 10 sides

P 6 0 2 6 0 A 0 4 2 4
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3 £={11,12,13, 14,15, 16, 17, 18, 19, 20}
A = {even numbers}
B = {multiples of 3}

List the members of the set

() AnB & n List A andB
L> evon mulkiple of 3

(i) AUB & in AorB
L> ewen or muitiplesof3

0a0%
XEERRKRY o%
S SRRRIXRKL:
() %
K

000 % %
—
-
—
wn
~-
—
m3
N
—
o<
-
N

:;g., ..........................
"
(it1) A’ not in A
L5 odd wumbers

$e%
RN
RN

AN
D0
RO

1, 13,15, 13,19

............. P ERLRLER (S0 SO

6K
SRS
SRS
SN

(Total for Question 3 is 3 marks)

4 Solve 4x—13=17+ 8

QR
SRKLS
5558

5
&
Pose!
%
&8
&8
Poo%
%
&5
&8
%
55
%5

—4x

13- [F+ 4
—\3

—20 = L
~4

OR
SR LK
Ngotetetetetetetel
s ratatots
R SHAKILLLEEK

—_—

“F5= x

(Total for Question 4 is 2 marks)

J

5
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5 (a) Write 720 as a product of its prime factors.

Show your working clearly.

420

/ ~N
10 72
/ \ / N

2XLX2x2Xx IxIXS

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

To be squang, Al prime facker proclics mustve Squwe.

Zq =16 - S?\LU.MQ
o To mure 720 a
3 = 9 -squwe Squure, X by

5= 5 -notsquwe 5
L 5x5 - Sy ueure

(Total for Question 5 is 4 marks)
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r 3
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.

~100

Mulkiplir: 100 +€= (0K/- ="1.08

4.95 x1.0% = 4-59
J )
before MUt pligr

s 4.9
3)

After the increase, the price of lasagne is $9.45

(b) Work out the price of lasagne before the increase.
X = pric befo
kit 0% x = 9 45
<1-0%
x = 3-7F5

$ R-FS
3)

(Total for Question 6 is 6 marks)

55558 \Q J
7




( ) ii?;fi!;:"/

7 The diagram shows isosceles triangle ABC.

Diagram NOT
accurately drawn

AB=AC="7.5cm. D
The height of the triangle is 6 cm. ch'rhago ras theorem @ a+b=C

Calculate the area of the triangle.

///////

5
AV‘QCLC )/ Xx base x Nij“/t s

Bose - BM™ + aM* = ag™

R IILIIIZRRIKS, ,’:::”0:9:?:0“ A I
: ~:$ 15w & : .‘l LOT R L0000 TAUN:S Z\:\‘? ] : ’ 4 SIS
‘ % RERRLRRLEERRL QK 9% o RRLKL 9020705055 %% 0056562625 % X KL

o
)

[
=
(l
+
(O))
od T

(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 79.2kg. @ Meou = Total Swm

 DONOTWRITEINTHISAREA

3 of these people get out of the lift. o0 LeNCU
These 3 people have a mean weight of 68 kg. @ \F L %
Work out the mean weight of the 7 people left in the lift.
O 342 = Tota
0 @ 6= Total
10 AN
Tok = =
waight of qlkj Totoh = 204K
10 people weight of j

3 people

Tokak V\)Q'\ﬂl/lka['—?peolom: 9L -204 = 5¢¢%

Mean: 5%
+

—_—
—

9 (a) Simplify °+ 73 a st

- DO NOT WRITE INTHISAREA

(b) Simplify w® x w’

oole!

(¢) Simplify (5xy?)?

(Qb )c - quc

(Total for Question 9 is 4 marks)

9
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10 Change 22 metres per second to a speed in kilometres per hour.
Show your working clearly.

| sec LOOOM 1/ " 22m — (Sec
3600 x3600
oo FI200m = 3600 se”
lsec =7 U .0 %60 e eoreo
€0 o 3600
79200 m = M Ern
2 ?_M. \ k i 1000
Teee > M x  3600sec Tk
et 100 0m
] h
= +
79200 km
1000 n
.......... 79.2 kmh

(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.

339.&)(5 aﬂo: Tom. wos 15-2 =19

Lokio : T:c
2 .3

X5
Gia - L

Stjm 290 Clommie was 42 -
Now: &4243

P

X =

(Total for Question 11 is 3 marks)

P 6 0 2 6 0 A 0 1 0 2 4
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12 force
pressure =

area
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. Aroats
The force exerted by the box on the table is always 105 newtons.
The box is 5m by 4m by 3m. 5x3 = 1S m™
The greatest pressure exerted by the box on the table is Pnewtons/m? Gx3 = 12m>

The least pressure exerted by the box on the table is Q newtons/m?

 DONOTWRITEINTHISAREA =

Work out the value of P — QO

Groakest Prossure: 105 _ 04
Smellest- arey ‘_172_\

= 835 <p

2| Lleost frescune -
SL we
= 03 _ jos
S (W‘a €St o 20

< v‘f//\/“}
\ﬁ\

:57_5=Q

NM\
I, 20
O RS

P-0= .315-5.95

XA
SIRKEI

REA.
([
Y,
O

%
S

X
<
KA

S RSSIRIEIRLS
ATEINTH

DON
w
n

(Total for Question 12 is 3 marks)

OXEEARIIIRIAIARK
R RRRERIERES "
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Mot(ﬂor B)Md(’.

13 (a) On the Venn diagram, shade the set (4 U B)'n C

&

(1)

(b) Use set notation to describe the shaded region in the Venn diagram below.

&

P
ovuﬂ postiad

Dund®

(Total for Question 13 is 2 marks)

12

P
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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.

DO NOT WRITE INTHISAREA

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

P(Late) = P(Rus N Late) T PCwWatk N Late)

Trar\o\’

= 03x0.2 4+ 07 x0

oole!

- 006 +o0-0% -0.13

Nwnloer of olwﬂg: 013X 200 =

B NOTWRITEINTRIS ARER.

(Total for Question 14 is 6 marks)

13

MNP0 R 0 A Turn over
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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, gradiont = 2y 673

2.
N\(m 27 l
> My = =L+ m, Linas e perpandicdon
m. - =) whan e &Y‘Otdm o
Y NGouti N CLprocals.
L, - _
'2, — VY\J(_ + C R +’2-
j SWoOSTtWR Vatlygs j'xg’é' =~
-\ = -1 24 = —oc 6
5 (.613 +C \\3 +2oC
2 = < 3&"'3(:6

(Total for Question 15 is 4 marks)

14
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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 =41 —61° + 5t
At time ¢ seconds, the velocity of P is vm/s.

(a) Find an expression for v in terms of 7.

v:i: = 3x4tT —2%6f + 5

0&0‘0,03 (2)
SR (b) Find the time at which the acceleration of the particle is 6 m/s?

& o =AY = g4 - 12

= dt

= 2%t -1L

& 3%
Dot 0% — —
L —
SIS
SRR

SRS
b %

24 1= g
o T2y

Pototetesetsd bl
G5 —_—
SR,

<
oSole
-
3
o

%
9

o
XKL

&= 3
-
gl G seconds
0.0.0‘0.0 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
. ®

Q‘ (Total for Question 16 is 5 marks)
R\ /
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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]
S'._
Frequencylr_.
density
3) -+
z1 ®
Rt ® ® i
0'6 (1) J @ >
0 10 20 30 40 ' 50 &5 60 70 80
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.
quum\aj = FQg densityxclasswidthe 24 = FD x 20
T20
@ F = 0.uxi0 4 FD = 1.2
7
@ ] . % X ’O l g :::edr:c::r:;fxslg
Total -
44 133 1LtR0H2Y% + 16
G 2x18 = 30
@ 0-8x 20= |6 T 24

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.

> 58

16

-
~—

—
—

P 6 0 2 6 0 A 0 1 6 2 4

16 + L x 24
Z

16+

f= 2.2

\ ?_L.l. — Tot+a pas%nsecs

(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.

2x*+3x tux +6 Cx-7)

22* {77 E L o 7)
w

3 2
2T = ha™ 4t - 4Gy +bx —42

2x® P - 43 -4

(b) Make m the subject of p* = — tm
/ 2m =y
iSaete M x@m —:D
. 2
2m Y - P\‘j = x +tm

(Total for Question 18 is 6 marks)

17

RN I O A Turn over
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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 1s 765 @

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

Sa = 2 (22 ¥ (n-)d) Qo Av(0-Dd

@ Aat+2ud = 4.5
30 ~
® = (2a +0o-1kd) = 765

(]

15(2a +294) 3¢5

- 15
@ ;/LzQ¢: S]K)
a

@ x2 +48d = 89

.............. 16-5

(Total for Question 19 is 5 marks)

P 6 0 2 6 0 A 0 1 8 2 4
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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. (ab) c

3

it = (15 x10")2

3
= (@} y )Ontmxs/2
53

1b4x3 n
21n - 2

= |25 x )0

In

.25 x10% x 1p~
/ Ny
Standord acld powers

o

(Total for Question 20 is 3 marks)

-

A

bC

.

P 6 0 2 6 0 A 0 1 9 2 4
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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=1x-5)
'S o ma Wt

(#,9) = ((DHB , \\j) .9 .3

(i) y = 3f(x)

sketih Y oy 3
(xlﬂ) = (DC,%:SB

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

| |
90 18 270 60
1
9 | 2

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

FCI) = Sinx

Loo\c'ma ot d'l]L[;wchz:
Ve b strerched
o nguﬂ 2 and haw beon vetlected.

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

=V

L Nedes home SQMLSNd a= "L
j 3 b= D

(Total for Question 21 is 4 marks)

P 6 0 2 6 0 A0 2 0 2 4
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22 Solve the simultaneous equations

w+3r=5 @

y=2x+1 @

Show clear algebraic working.

suwostvute & ko (D

A~
Lx*+3(2x+N(2x+1) =5
_ ~—_ 7
2" +3(4x® +2x42x +1\=5

2x* + x* ¥ 12 +3 = §

14x* +12x -2 = O

nspection
J (7?1"5(:c+1} =0
X =

= FxX-1=0
rels _ 1 L+ =0
N = | —_ = =
3 ?i—,f, ) = TETh e e
7
- = 2(-1) T
S ups * 0FO ﬂ” 2(‘%‘3“'1 J 3
Y =2x +( o - q
Fod Y = (J: 1

........ DC=*\3— -\ ongl o¢= ):7, =%

(Total for Question 22 is 5 marks)

21
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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.

/ KRF= 1830 —oC An&u.s on o &rcu‘g\w line add b 1%0O.

/ COF = 180 - Opposite les o cuclic
uadrdoterml™ ddd to 150

£ BDF = 1@&—4@0 -) Hnduz.s on a stralght ing add b (£0.

L DFE = 1RO - -32 finglesm ’criwale acdd b
= 149 - R

/ AFR =180 -54 - (1z0-x) Angles m triangte =150
- x-sy d

.')f'.‘5"f+b=C 4R -¢ \Iqxvti(a,([[% oppos UR
+5Y4 a,w a/\o_e{ua)l

Z.II_, = ZDL
-9
o2 = 1D)

R 1) ’

(Total for Question 23 is 4 marks)

accurately drawn

R R R EEERI RIS e R RIS
FONCO OF555558 SRR SCILENIE s
o % 0 0 X 5 - K > < : %

2% % X o%e® Po%® %% 5K § o0 250

M
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]
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S28% 80055
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 DONOTWRITEINTHISAREA

- DO NOT WRITE INTHISAREA

oole!

—
(*:9
/

Diagram NOT
accurately drawn

— — —
O4=a oC =c¢ AB =2c¢

—>
oY = OR+@QFP

P is the point on AB such that AP : PB=3:1
0 1s the point on AC such that OQP is a straight line.

Use a vector method to find AQ : QC
Show your working clearly.

AC= ~-a +C

e
AP = 32 (2 = 2 ¢
“ 2.
— )
oA AC

O = a+n(c-a) = (-n)a +nc

O0B° & a Stral g Wit Une so
O&P is  mybiple 3t 0Q

OFf = a+ 3 ¢
2

('“T\)k.a T+ nke
Equcle o and c:

I

an t3c
2

3 /2. S
Qc = >
k = 5 5
NS\ - 2 «— __
( 2.) TS5 2 k=22 40:0c= L
n = 3/ 5 (Total for Question 24 is 5 marks)
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25 A boat sails from point X to point Y and then to point Z. Q?" - b’)’ — 2b(‘_ COSA

Y is on a bearing of 280° from X. .S_\%A_—_ = 3Sih B

. . o
Z is on a bearing of 220° from Y. b o
<
The distance from X to Y is 3.5km. ' 9.
The distance from Y to Z is 6 km. COfW\d\ 'qn Q,S wwd :su
Work out the bearing of Z from X. w\g) ‘ A poink 0 r:ri $
Give your answer correct to 1 decimal place. / a d W}D S60 2
v / o
7
N/ 260 -230 =
| & R >
<
N
Eij\
D
z =
X2 = 6 +2.5% 2
= : —2xbx2 508120 >
s
>\\

= 4325 - (-21)
Xz2"= 232
>

Beosin own X to 2
4 el

273 280-3%.639..°

UA—[

X

2.

, = 14].36.°
snX . sml20 “ound up
o Xt —.“77“_:"
SmMX = 1280120
SN O
X = AR . GSCI_? .......... ZLH ..... X5 S

(Total for Question 25 is 5 marks)
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