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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
> —
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 = %mfzh

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[]"3

Surface area of sphere = 472

N
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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.
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(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.

A
25
24
/ \
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20 /
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\
10 7 \
/
/
/ \
s/ \
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0 &5 )8 30m\ >
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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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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.

SPQQd = OiSfUn(Q : ~9¢
ETTR 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.

Total Distant © 2.4 +24 <= 4§m
Totuh Time © 90mint 60min +45Smin = 195min

~b6D
= 3.2.9howr

}‘\\N)mﬂe Spood. -
pLL 4% _ o

3.8 qqiq
round WP

............. I - S

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

(b) Simplify (%)

(c) Expand and simplify (x + 9)(x —2)

2% -2x +9x —1%

L 47 IR

(d) Factorise fully 16c¢*p> + 20cp?

H‘C'F:L['/C,P'Z
Gep™ (He® + 5\@\

( )

J ; P4 +5
4.2 2 0] Cﬁ ()
lEE—E?T 4{?1 . .
Yop (Total for Question 3 is 6 marks)
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4 (a) Complete the table of values for y = x> — 3x — 1
Ype i colowlakor
= (-0N* -3-2)-1 =19
= (0N - 3(-N\N -1 =3
X -2 -1 0 1 2 3
y q 3+ 3 =
(2)
(b) On the grid, draw the graph of y = x* — 3x — 1 for all values of x from —2 to 4
VA
10
8
6
\
\
\
\ ZL
\
\ /
\ 2
/
8 /
/
/ =
-2 -1 0 3 4 x
\ |
‘( /
__:? N\, /i/ :
—4
-6
(2)
(Total for Question 4 is 4 marks)
. J
7
VA T 0 0 00 0O Turm over »
P 5 8 3 6 5 A 0 7 2 4

PMT



PhysicsAndMathsTutor.com

( )
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.

probab'\l'lbé adds fo 1
273+ 01¢+2x +3X +0-2L6+2x =1

Cx +D-844 =1
€ = 0-5%
XL =007
PCW} = P2\ & PC\ + P(6)

= 01% 130009\ +0.0%
P laven) = 0.4
- Wumier of- fimes rollinﬂ dice
O-46 x 200 = 972

) /
Vobub'\lifj

44444444444444444444 92

(Total for Question 5 is 4 marks)
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6 The diagram shows a solid cuboid made from wood.
12cm
Diagram NOT
Sem accurately drawn
Scm
The wood has density 0.7 g/cm?
Work out the mass of the cuboid.
o Mags
Volne © 12x € x & = 4 g0em?
Mak = 0.7 X 450
= f%Eiéj
................ 336 grams
(Total for Question 6 is 3 marks)
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7 (a) Write 5.7 x 10° as an ordinary number.

5. 700000060

(b) Write 0.004, in standard form.
ey

2x10*+3x10°
6.4 %1072

(c) Work out

= 20000 + 200000  _ 320,000
0.06 4 O-064

(Total for Question 7 is 4 marks)

On 1st 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.

007 -7 = 92 Sx0.q2
deprocion ~ multiplior

2019~ 2016= BUQ(MS

/2y

3

170,000 x 0.92° = $ 122376 96

Stattin mlkiper foundup

\

(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 is 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.

Area. of ‘s('\(ll\ﬁ(Q pec = Y, xbxb =

AQ - dim%/: 6\‘-5.
voclius = 9.

Aoy of Semicirlg - \/27W'L

'/Z'IT(%\QB'L: I

Total o= qm +18
= 46.2%-
roundh

W

Diagram NOT
accurately drawn

| Qem =

(Total for Question 9 is 5 marks)
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10 4 =2"%x3 x5
Write 84 as a product of powers of its prime factors.
e aws — add powers
3 n
THA=_72"x 2" x23x6M
3_’////2
= Jtn "M
>
2 =3 +8"

(Total for Question 10 is 2 marks)

11 C=b—-a

Bownds:

U%@w C

Work out the upper bound for the value of C
Show your working clearly.

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

/AMAMMSmwﬂh>£

5.5 La <65
2.5 < p <195 _ all veues round to 15

UB — LR
1.:;5 - 66 =

—
—

)2,

(Total for Question 11 is 3 marks)
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12 (a) Factorise 2x* — 7x + 6
L numbers bhot mubhipbj b 2x6 =12,
| and odd —F - Qand -4
@W% SOl

Y- lbx|-3x+6
7_1(1 - 1) "3 (x-2)

4m +9
(b) Solve 3 =7—-2m

DO NOT WRITE mmzsmz\

Show clear algebraic working.

mtd 4 -2m
3 x3 X3

4’“"‘(1 = 2)-6m
RECALAN
I0m+q - 72

—9
|1Om = Y
=10
w = 1.7

RSLBESELS / \'\/'A\\ /\/\/ / 5 % ootes 55
| DONOTWRITEINTHISAREA

4
(c) Write ﬂ in the form y® where b is a fraction.
y

-y
Yy ey

R R R AR AR AR
. DONOTWRITEINTHISAREA = =

(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- 6 + %= 14 totad group C group D
0. 3+ = 10totoh 3
........ o

girl

VA SiHLNI Zim doNsa

boy

girl

KK

R R IR,
puMiIoONOa.
R BB IILIIS RS

boy

VAUV SIHINI T
0% 1 & N &P
RIS SRX SREEEEEREEEEELLRLR (0% % QRRIRK e te%s SERRELEIEEER SSEEEEISEEKL 120062056 2562656 %4 %%s

(b) Work out the probability that there are two boys in the team. \Xf 5
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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. :
_ Looys picked. befo
(c) Work out the probability that there are two boys in each of the two teams.

ﬂatter e purst baum is picked? - 4 sy person n

p( Looye picked in nd tear) Ao group
_%;_]_ x F-1 = __7__ X 6 = 47 =19
%) 0 2 9 =z 2
P[?_boas and 2b°&33
= Ik L = 28
30 5 s % ,,,,,,,,,,,,,,,,,,,,,,,

(Total for Question 13 is 7 marks)

14 # = {positive integers less than 20}
A=1{x:x <12}
B={x:7<x<16}

(a) List the members of 4 N B

ANS = Nunbers n Sek AandB
L F\r\g \V\kQ o lees thaun

d moNLH\om us
Qz’\j\“ oo+ 7,€,9,00,0

C is a set such that C < 4 and n(C) = 3
Given that all members of C are even numbers,

(b) list the members of one possible set C.
C is a suoser of #t-
3 won wwmbes i C WSS [
H\w §Tr ................ 21 ..... H-7 ..........................................

(Total for Question 14 is 3 marks)

15
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15 Use algebra to show that the recurring decimal 0.254 = %
0x.= 2.5 = 2-54%45 .

. 1 botn q}{ﬂr\.
1000 = 254.55 =254 -5494S ... J

a lOOO:( = 264.54.. CQ/{\CMS ouk
10 = 2. as m&m/\ (‘AMSY\

VIUY SIHLNILEMIONOG

‘WOJL = 7_51
<490

T g
X = 152 =% 14
%0 NN 55

-\%

(Total for Question 15 is 2 marks)

16 Here are the first five terms of an arithmetic sequence.

7 10 13 16 19

Find the sum of the first 100 terms of this sequence. S . /
= e— _‘— Y\/- ' ) 7/'/ RS

Fisst feem = 7 = g o (10\ C Bd

differonce = 3 = d

v

ol

lust Term o0 = :
Sum . 100 _ <
L2 (2x 2+ (100-1 N 2)
= 50 > 31 :

= |9 B50

yawvsiginiaimmionod 0

(Total for Question 16 is 2 marks)

— R O O O
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17 A and B are two similar vases.

Diagram NOT
@ accurately drawn
A B

Vase A has a surface area of 960 cm?

Vase A has height 24 cm.
Vase B has height 36 cm.

(a) Work out the surface area of vase B.

Lieor scalg 36 - 24 = 3
o s (3" < (%)

Surfa @ areo of B q40x4q _
It

Vase B has a volume of Vem?

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

wersl lwear sale 2 2/
(8t A 3

Volume salg, (3,)3 g
=) -

P

2.+

\,OUMY\LQS.V( Co\Ux %

—

27

gy

_________ {?‘ cm’

(Total for Question 17 is 4 marks)

17
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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 Costh

(PQ)L = [7.@% +926.2% -2 x17¥x26> x cos 36
= 1008 523 - 93;.2%cecl6
2

(Pe)” = 293).06356...

PE = 15.€449g... om

2 S§ I rownc down

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

1\:-,@ q/ - FVQ(L_ Height (4 metres) Frequency "FD

D%Si‘ﬁjﬁ clas 0 < h <20 [20) 15 1% 20 0-#95
Wi

20 < h <35 [1S) 48 3.1

35 < h < 40(5) 21 TR

40<h<50[\c5 16 b
— qlass

On the grid, draw a histogram for this information. W

DONOTWRTEWTHSAREA

a

5

Frequency
density

\-b 4

| DONOTWRITEINTHISAREA
X X, XAKAXXA, XAXX. / X X XXX X XHKAX X

03

051

SRR

R R R ORI PRR%8
 DONOTWRITEINTHISAREA

SRS

0 10 20 30 40 50

Height (7 metres)

(Total for Question 19 is 3 marks)

% ,/\ '/‘
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20
Diagram NOT
accurately drawn
¢ v
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.
ﬂnﬁ(o, ABD = F)° Aok aﬂs\@Wom
An&ka Ape = 710 buse angles in ag, isosceles triangg
are ' Qpuc
Av\ﬂw BAD = RO-T177) pnqes . a triangle aad o
= 38 1€D°
e &Cp = _
& 0 €0 380 Oppesibe. anques in
=142 che quadrulaterad
add o 1%0°
........................ (42
(Total for Question 20 is 5 marks)
L W,
20
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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

Ay

— -

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

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

\ owwme of hem\Spnere. %"}ng
Vouure. O Cijow S taal'y
Volume of homisphore : 2= 7
3
\olwmg. of oijdﬂf: T x3r = 37

Total V = 2 2
oron ol = WS+ 3T = Zqox

3 o) = 792

Y = 216
r = 6
(ijd'\ndﬂrhﬂghk =3x6 = 18
. : - 1Q+b6
Solid ik - T 2%  om

(Total for Question 21 is 5 marks)

21
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22 The graph of y = sinx® for 0 < x < 360 is drawn on the grid.

VA
3

/ N\

. =
60 120 \ 18 240 300 } 60 x

<4//
\ /
Y4

(a) On the grid, draw the graph of y = 2sin(x + 30)° for 0 < x < 360
C (2)
Stretch (‘ 30\)
sS40 o

(b) (i) Write x> — 6x + 10 in the form (x — a)* + b where a and b are integers.
2 A
(£-3)-9+(0 = (x-3) +|
7N

é)'I- 2 2
ox ~(-%) (x-3) )
1x
(2)
(i1) Hence, describe fully the single transformation that maps the curve with equation
y = x* onto the curve with equation y = x> — 6x + 10

(2)

(Total for Question 22 is 6 marks)
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23 ABCD is a kite with AB = AD and CB = CD. \ B
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, g and r are integers.

N 0+ 2 =+ \QB
t. = (6, 3)
nLdpoLry A y > (

the line AC passes throwgh the midpoint of BD

[ _
grud'w\t BD: —ﬁj = 1% - \.5
10-Z >

gradient RC. V) e
o2
Mm T3
j: MO+ C
|3 :fé(b)frc
'3 = —¢ +c¢

= I
2

j:—-*&,—l—‘?
3
83:*?\1%61

Lo+ %j =h| :bngfﬁ( ,,,,,

(Total for Question 23 is 5 marks)

23

T
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hanna
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gradient AC:  
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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=F—-6f+5—-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)

TOTAL FOR PAPER IS 100 MARKS
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