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International GCSE Mathematics

Formulae sheet — Higher Tier
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Arithmetic series 1 %
n Area of trapezium = —(a + b)h =
Sum to n terms, S = 5 [2a + (n - 1)d] 2 :%
=
The quadratic equation —L | s
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
. —b b - 4ac
> — >
Trigonometry In any triangle ABC
< SineRule —%— = 2 - ¢
sin4d sinB sinC
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b a Cosine Rule @*> = b*+ ¢* — 2bccos A o
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Area of triangle = —absin C o
2 =
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1 Volume of prism E
Volume of cone = 3 r°h = area of cross section x length X
L 2628
Curved surface area of cone = 77/ 2 /;;
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Volume of cylinder = 7r?h
Curved surface area
of cylinder = 2zrh
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Volume of sphere = gmﬁ

Surface area of sphere = 47
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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 Sh tht42+ll—4l
ow that 47 =19 5

L _ 14
= 1
Vg = 10

| g q 3
126 —
30 e 5

LY - u)s
5

(Total for Question 1 is 3 marks)
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2 Jalina left her home at 1000 to cycle to a park.
On her way to the park, she stopped at a friend’s house and then continued her journey to
the park.
Here is the distance-time graph for her journey to the park.
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0 i N O0m \

1000 1100 1200 1300 1400 1500
Time
(a) On her journey to the park, did Jalina cycle at a faster speed before or after she

stopped at her friend’s house?
Give a reason for your answer.
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DO NOTWRITEIN THIS AREA -

DO NOT WRITE INTHIS AREA

DONOTWRITEINTHISAREA

SRR

Jalina stayed at the park for 45 minutes.
She then cycled, without stopping, at a constant speed of 16 km/h from the park back to
her home.

(b) Show all this information on the distance-time graph.

SP-QQd = OIS'tCm.(Q . _
e Distance_= 14

(c) Work out Jalina’s average cycling speed, in kilometres per hour, for the complete
journey to the park and back.
Do not include the times when she was not cycling in your calculation.
Give your answer correct to 1 decimal place.

Tobal Distante : 24 +24 = 4gkm

Toth Timt < 4Omin+ 60min+4Smin = 195min

=bD
= 3.2.95now

)q \N?J(Qﬂ@, Spdzﬁ,d -

R _ oy
305 76

rouncl up

_____________ ILt—@ km/h

(Total for Question 2 is 6 marks)
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3 (a) Simplify & + ¢’

(b) Simplify (3?)°
2% ¢

(1)

. . P
(c) Expand and simplify (x + 9)(x —2)

% -2x +9x —1%

L 43¢ 1R
2)

(d) Factorise fully 16¢*p? + 20cp?

H’C‘F: LI’/C,P’Z

Lhep™ (4e® + Sp

\ o bep®

2
4 CP (Total for Question 3 is 6 marks)
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4 (a) Complete the table of values for y = x> — 3x — 1
’cnoe N ool oulator
= (-0 -3C-2y-1 =19
A= (-3 - 3N -1 =3
X -2 -1 0 1 2 3
v 9 3 a4 -3 s~
(2)
(b) On the grid, draw the graph of y = x> — 3x — 1 for all values of x from —2 to 4
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(2)
(Total for Question 4 is 4 marks)
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5 Becky has a biased 6-sided dice.

The table gives information about the probability that, when the dice is thrown, it will
land on each number.

Number 1 2 3 4 5 6

Probability 2x 0.18 2x 3x 0.26 X

Becky is going to throw the dice 200 times.

Work out an estimate for the number of times that the dice will land on an even number.

Probebilitu adds to 1
23+ 01 +2x +3X +0-2.6+x =71

Cx+0-84 =1
€ = 0-5%
X = 0-07%#
PC@WXD =PI\ &+ PC\ + P(6)

p—

= 012 +3(0.09\+0 0%
plaven) = 0.y¢
_wumier of- fimes rollira di
O-46 x 200 = 99
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(Total for Question 5 is 4 marks)
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6 The diagram shows a solid cuboid made from wood.

12cm

Diagram NOT
accurately drawn

8cm

5cm

The wood has density 0.7 g/cm?

Work out the mass of the cuboid.

D@’l&i% _ Magss

Volume.

Volng © 12 g x 8§ = 480 em?

Moss = 0.3 X 450
= 23 éj

(Total for Question 6 is 3 marks)
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7 (a) Write 5.7 x 10° as an ordinary number.

5. 700000060
Y2 _345 5/7(390@ _________________

(b) Write 0.004, in standard form.
exy

2x10* +3x10°
6.4 %107

(c) Work out

= 20000 + 3000@0‘- - 220.000
0.06 4 O 064

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

(Total for Question 7 is 4 marks)

8 On Ist January 2016 Li bought a boat for $170000
The value of the boat depreciates by 8% per year.
Work out the value of the boat on 1st January 2019
Give your answer correct to the nearest dollar.
. . e
\0O/- ~ €7 = 927 =x0.92
deprocicin ~ multplior
2019~ 2016= SU eors
/3J€OUS
170,000 x 0.92° = $ 122376 96
. J oun
Staftin MUKl faunfup
\

(Total for Question 8 is 3 marks)
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9 The diagram shows a shape made from a right-angled triangle and a semicircle.

AC i1s the diameter of the semicircle.
BA=BC=6cm
Angle ABC = 90°

Work out the area of the shape.
Give your answer correct to 1 decimal place.

Arect of 'cc‘\ou(\S(Q peL =V, xbxb =
P3W\03oros: a” +b*=c"
6>+ 6% = ACT
ACT = 72
ACL= 68U
RC = diumetr = €02
Yocius = 3y 9

Avoy of semicircle - \/27({1
I/ZTT(%\QB’L: 9

Total fran= qm +1¢
= 46.2%-
roundh

wp

Diagram NOT
accurately drawn

| Qem =

(Total for Question 9 is 5 marks)
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10 4 =2"%x3 x 5™

Write 84 as a product of powers of its prime factors.
_ ngc laws —add powers

A= 92° x 2" x3xgmM

- 2
X—Z _ ZB‘rf\x%xgm

(Total for Question 10 is 2 marks)

11 C=b-a

a = 6 correct to the nearest integer
b = 15 correct to the nearest 5

Work out the upper bound for the value of C
Show your working clearly. / alk VWS VO\md to g

Bownds: 5.5 &a <6-5
2.5 < » <175 _ all veues round to 15

U%QCO/ C = VR -1R
= 1?5_ 66 = )Z

(Total for Question 11 is 3 marks)
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12 (a) Factorise 2x* — 7x + 6

L numbers bhat M\AM‘\PL\‘j b 2% =12

e ond. addt» —F - - _
5;0%28% SOk 3and —4
e N\ q

Lx™ -hox|-3x+6

el - 1313 (x-2)

4m +9
(b) Solve

=7 -2m

 DONOTWRITEINTHISAREA

Show clear algebraic working.

hmtd +-1m
3 x3 A3

Amtq = 2)-6m
RECLIAN
0n+q - 9
—q
1O = YL
=10
w = 1.7
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(c) Write ﬂ in the form y® where b is a fraction.
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(Total for Question 12 is 8 marks)
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13 In group C, there are 6 girls and 8 boys.
In group D, there are 3 girls and 7 boys.

A team is made by picking at random one child from group C and one child from group D.
(a) Complete the probability tree diagram.
C. f4%= 14 totad group C group D
D. 249 = 10totah

girl
girl
boy
girl
boy
boy
(2)
(b) Work out the probability that there are two boys in the team.
X
PC boy AND  bo B o
— S35
KRR
" To - mo v

250K
IR
RIS
CRRGER
GRS
S
S
LKHRKKS
SRR
. S SSEES

1

S
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After the first team has been picked, a second team is picked.
One child is picked at random from the children left in group C and one child is picked

at random from the children left in group D. :
- Tooys picked. befoR
(c) Work out the probability that there are two boys in each of the two teams.

s ﬂacter e pirse teom i picked” - 3y peron n

en

p( Lboye pieked in Lnd team) On group
€ x F-I - i)( 6 — 441, _ 1y
ll‘k_\ (D—l ,?) —C'— __]_); — q

P(?_botﬁs and Zbo&s)
= o2 - 28

g

39 S 195 2%

(Total for Question 13 is 7 marks)

14 #= {positive integers less than 20}
A={x:x <12}
B={x:7<x<16}

(a) List the members of 4 N B

AN = Numbers m Sk Aond®
L F\r\g \V\ke or laes thaun

and mONLH\am o
Qq,\)\w\ o= . 7,€,9,10,)

Cis aset such that C c 4 and n(C) =3
Given that all members of C are even numbers,

(b) list the members of one possible set C.
Cis a supset of A-

2 v M C o ss
Q”i)h‘\w\““‘;‘ R 2, 4,6

(Total for Question 14 is 3 marks)
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.. 14
15 Use algebra to show that the recurring decimal 0.254 = —

55
X=0.7c4 = D.2548y ...
0x = 2.54 = 2-54545

. 1b°’r\f\cdi37\
100D = 254.55 =254 - 5454 ... J

_ lOOO:I — 9264.54.. concels oufe
10 = 2. as W\Q&&U\ MMST\

-4
Q
=
o
-t
=
=
=

qCIO:c. = ?_52,
<9490
T g
X = 152 7 -y
°|°10 N 55

-\%
(Total for Question 15 is 2 marks)

16 Here are the first five terms of an arithmetic sequence.
7 10 13 16 19

Sn = -g: (La +(n- 'Bd}

Find the sum of the first 100 terms of this sequence.
First texm = + = Q
difference 3y =d
[UStT rexrw OO0 = 7

Sum i 100 -
= (2x 2+ (100 )Bng

L VaHY SIHINI ALIEM 1ON 0

-
et
<50
000&
S
25 b
X \fo R

ol

]

50> 3
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(Total for Question 16 is 2 marks)
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17 A and B are two similar vases.

Diagram NOT

T [ accurately drawn
A B
Vase A has height 24 cm.
Vase B has height 36 cm.
Vase A has a surface area of 960 cm?
(a) Work out the surface area of vase B.
Lwneour S((MQ ; 36 T 24 = 3
Z
Arga.  scale - Ca E_ 4
%) = (%)
SU\X'{QC(L OJ\QO\O&B'- q60x4  _
4
.......... 2‘160 cm?

Vase B has a volume of Vem?

(b) Find in terms of V7, an expression for the volume, in cm?, of vase A.

werse fwear sl 2 2/
(8w A 3

e

volume. sohg - (3_)3 R
3J) 7 2=

Voluma of # : \x g

27

g
......... ﬁ\/ cm’

(Total for Question 17 is 4 marks)
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18 The diagram shows triangle POR.

Diagram NOT
P
accurately drawn
17.8cm
36°
R Q

26.3cm

Calculate the length of PR.
Give your answer correct to 3_significant figures.

0= b% +¢* - 2vc (osh

CPQ)L = 17.0% +26.2% -2 x1%8x 263 x cos 3¢

= [00% 52 - 935.2%cecRs
(P2)* = 29 . 0sasg..

PE = 15 84492 o
I round down

It { SIHLNI LM 1ON Od

&sg,

<>
X5
29588
o

SEERRELES

X
X

o0
5
2

XL

: 55 }a‘.’:},’.’
v SRINMION O

(Total for Question 18 is 3 marks)
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19 The table gives information about the heights of some trees.

~quq/ _ FVQCL' Height (2 metres) Frequency TF_D
U\'N\Si'ﬁﬂ clas 0 < h <20 1) 15 1% =20 0-F5
l
W 20 < h < 35 (1S) 48 3.1
35 < h < 40(5) 21 L1
40<h<50(l(?> 16 b
—>qjags
On the grid, draw a histogram for this information. Won

A
5

G2 -
4

3214
3

Frequency
density

2

\-b A
1

0% -

051

0 >
0 10 20 30 40 50

Height (7 metres)

(Total for Question 19 is 3 marks)
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20

T

A, B, C and D are points on a circle.
TDV is the tangent to the circle at D.

AB=AD
Angle ADT =71°

Work out the size of angle BCD.
Give a reason for each stage of your working.

Quak

°

= 38 1€D°

odd fo

Diagram NOT
accurately drawn

ﬂnﬁw. Aep = 71’ A kemake au\ﬁ\c, Areorm.
Angle ADB = FI° Base omsu.s i o, isesceles trinnge
d b

AY\ﬂKL AAD = 180 -71-7) AV\&U& n ournwa& add o

. Oppesibe angles in
=142 clic quuid rdaterad

1%0°

(Total for Question 20 is 5 marks)
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21 A solid is made from a hemisphere and a cylinder.
The plane face of the hemisphere coincides with the upper plane face of the cylinder.

Diagram NOT
accurately drawn

2y

—_ -

The hemisphere and the cylinder have the same radius.
The ratio of the radius of the cylinder to the height of the cylinder is 1 : 3

Given that the solid has volume 792z cm?
work out the height of the solid.

\ owwme of hem\Spnere. - _Q&—_"frfg

Nolwme  Of (‘jl;mcw C T

Volume of hQIYY\\SVhU‘Q, 2. 5 r3

Voluune o Ctjl,mdﬂff T x3r = 3

T\'LV = 2. 2
oron Yolume = S WY+ 3%nT = Zqox

152~ D 3
3 o) = 292

r? = 216

qumdﬂrmtﬁhx =3Ixb = I8

(Total for Question 21 is 5 marks)
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22 The graph of y = sinx® for 0 < x < 360 is drawn on the grid.

VA
3

vd AN

>
60 120 18 240 300 } 60 x

//
\ /
4

-3

(a) On the grid, draw the graph of y = 2sin(x + 30)° for 0 < x < 360

C
e (%)

(b) (i) Write x> — 6x + 10 in the form (x — @)’ + b where a and b are integers.

2-3Y-9+10 = (x-3) +|
A

(2)

é)l 2 2
— - —‘g — ?; -F \
e > (-3 +)
(i1)) Hence, describe fully the single transformation that maps the curve with equation
y = x? onto the curve with equation y = x> — 6x + 10

.............................................................. g

(2)

(Total for Question 22 is 6 marks)
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A
23 ABCD is a kite with AB = AD and CB = CD. N\ 2
B is the point with coordinates (10, 19) D
D is the point with coordinates (2, 7)
C

Find an equation of the line AC.
Give your answer in the form py + gx = r where p, ¢ and r are integers.

- 0+2 2+ \qB
k. = (6, 3)
MLdPOU\ 7 ) > (

the line AC passes throwgh the widpoint of BD

gmd‘w\t BD: ’—B— = 1z = |5
10-2 No)
gradient ARG Mx [ H = -
S—
3
\j:, M OCT &
13 :f—é’-(b)’\'c
|3 = —¢ +c¢
= |+
j: _% o+ 17
3

szfbc*'gz

Lo+ 3j = b 13:4/%3:5( .....

(Total for Question 23 is 5 marks)
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24 A particle P is moving along a straight line that passes through the fixed point O.
The displacement, s metres, of P from O at time ¢ seconds is given by

s=r—-6r+5t—-4

Find the value of ¢ for which the acceleration of P is 3 m/s?
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(Total for Question 24 is 4 marks)

O
¥
00

4

A
S

e
VL
R

X
REXRS

&%

000060002 % %%

%!

RELIRILLIRLXN
S
RIERS

S ootatetotetetetetetes

SIEIIIERIIRIS:
%

KR LAR ALK

&

TOTAL FOR PAPER IS 100 MARKS

P 5 8 3 6 5 A 0 2 4 2 4

R
K
R




