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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to 7 terms, S, = 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
‘o —b £ b* - 4ac
o — >
Trigonometry In any triangle ABC
¢ SineRule % = % _ ¢
sin4d sinB sinC
b a Cosine Rule ¢’ = b+ ¢* — 2bccos A
1 \
Area of triangle = —ab sin C
y . B L

1
Volume of cone = 3 r*h

Curved surface area of cone = 7r/

A

Volume of prism
= area of cross section x length

Cross
section

/ﬁ'

Volume of cylinder = m°h
Curved surface area
of cylinder = 27zrh

——————

4
Volume of sphere = EWS

Surface area of sphere = 477°

N
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Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Here are six cards.

Five of the cards have a number written on them.

ginnnas

Work out the number that should be written on the last card so that the mean of the six
numbers will be 11

Add Chen = gor the mean
b+l5+3+2+9-+

45+

6 ' \
X6
L+S ¥+ = ll' L

(Total for Question 1 is 3 marks)
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Here is a biased spinner.

Iy

The table gives information about the probability that, when the spinner is spun once,
it will land on each number.

Number 1 2 3 4 5

Probability 2x 0.27 0.04 X 0.12

Alexis is going to spin the spinner 400 times.

Work out an estimate for the number of times the spinner will land on an odd number.
girsc , WOrk 0LL CThe probabilities §of each number:

Total\ pfobabil.‘ttjz l
| -

30.5-,
Zx+2x 057
33(, :0.57
X =019

PfObabusca o%
luﬂdmg on | 32x0-|q=0.33

PVObabsl.‘c5 o%

!and\'ns on 4 - 019
Sum the odd ‘
Mmber” probabilities * 038 +

054
*0:Sk =216

...................... 216

(Total for Question 2 is 4 marks)
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3 Norberto sells white loaves of bread and brown loaves of bread.
He sells a total of 200 loaves such that
the number of white loaves sold : the number of brown loaves sold =3 : 2

Norberto sells the white loaves for £1.50 each.
He sells the brown loaves for £1.75 each.

40% of the price of a white loaf is profit.
60% of the price of a brown loaf is profit.

Work out Norberto’s total profit when he sells all 200 loaves.

k10s6, calculate number of each type:

(200) -|-(3 .‘_Z) - |__|_0
32
40X 2 i yox2
120 ! 80

120 white \loaves
€0 belun |0qve5

120 x 1.50 - f1g

: 0
80 x 1.5 = {140
Pro%it;
(180 x )+(|'+on.6)
=12 + 8k

“E156

e 96

(Total for Question 3 is 5 marks)

5
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4 Show that 2l +51 = 4
3 4 9

Convercmg gcaccmns :

3
2:‘3_)(2:%4.'
Sz%x\")’:_z,9+
L‘.

-

£ Wl

3
S
n

becomes;
.2

3y
Fltp- 211y o 5,
Change 5 to x -
Joob
3 X C q 85 fequiced

(Total for Question 4 is 3 marks)

5 Slavomir invests 5200 euros in a savings account for 4 years.
He gets 2.5% per year compound interest.

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

Compound. rnterest go conULo

ImCial nte Nmber
amoovng ( o, (29835) og Jears

5200 x (1'025)"*
5739-83

ST40 eurog

AAAAAAAAAAA S140

(Total for Question 5 is 3 marks)

... euros
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6 The diagram shows a solid wooden cylinder.

hcm

—————
- ~
- ~

The cylinder has radius 8 cm and height 4 cm.
The volume of the cylinder is 1208 em’

(a) Work out the value of /

Diagram NOT
accurately drawn

Give your answer correct to the nearest whole number.

\Jolwme o
(,tsh'ndver = TxC®xh

'208 ‘-‘TTxgth
h:m)g”r”z
h=5

The density of the wood is 1.25 g/cm?

(b) Work out the mass of the cylinder.
Give your answer in kilograms.

Mass = volume xd,ensibj
= ,208 x e
< ISlOB
-IOOO gor KS

- "5|K3

acom N R 00 0
P 7 3 4 6 6 A O

................ l'Sl kilograms

(Total for Question 6 is 4 marks)
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7 (a) Simplify g° + g2
when =, we - powers

=q 2 . 31 37 .......................

(b) Expand 5k%(k* + 4)

g’:z'?PPZCP:::’eB When expm\dins mekebs:
:S5kb+ 20 K2

(c) (i) Factorise x* — 2x — 63

What + ¢o 33(;

and  x 6o 9et -43?

Consider +7,.9 '

TXCQ): 63

7-9 -

gu_torised: (x +1)(x -9)

(x+71)(2x-9)

(ii) Hence, solve x? — 2x — 63=10

(x+1)(x-9):0
S50 x41:0 o
Xx-9=0

50 X :-7 or x=-1,9
xXz=9

(d) Solve the inequality 7 — 2y <3y — 12

(Total for Question 7 is 9 marks)
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8 The diagram shows a trapezium, ABCD

4 ] L. l;f\ — B Diagram NOT
: // accurately drawn
| / /

15 cm : /
/
I
17
N )y
D 14 cm C

DAB and ADC are right angles.

AD =15 cm DC =14 cm

The area of the trapezium is 360 cm?

Work out the perimeter of the trapezium.

Areq

of Squate | |5 x|u

=210
areo o | )
& Crangie BMC: 366254
AeQ Erigngie - CM x =150
[A
15 x
— =150
15817300
gind. usmg Pﬁ}“‘ﬂsm‘as:
at +p?.: c?
+15* -
Y +152
Perimeter:
4 4 |e|_: .................... 88 .............................. cm
: 88 (m (Total for Question 8 is 6 marks)
9
o NN R0 O OO Turn over
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9 Line L is drawn on the grid.

Find an equation for L
Give your answer in the form y = mx + ¢

To gind m: 4, -y,

X, -X,

Pick 2 Points on line:!
(2,0)

X, Y2

+C '

C: | 3='Ex+) __________________

SO we ) T .
povey J ji'x ‘l (Total for Question 9 is 3 marks)

10 Here are the numbers of goals scored by a hockey team in its 11 games this season.
0 1 2 2 3 4 4 6 7 9 11

Work out the interquartile range of the numbers of goals.

LQ = bottom 257,

“lix025. 215 x 3% yaiue
VQ :Top 257
=||xo.75:3.25;~;q°" valve 5
T1-7 - 5 (Total for Question 10 is 2 marks)
10
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11 4=2°>%x5x%7?
B=2x5x74

S 2 2
SA:=2"> x5 «x i) ] First account gor

L ou 3 Y additional terms
2B:2 x5° x7 gromn Muitiplication

(a) Write down the highest common factor (HCF) of 54 and 2B
Give your answer as a product of prime factors.

Use venn

diaﬁfqm technigue:

522257 7555 117
8-21212"2 KSXSx5x7,7x7x—’
S 2
22" % NSy = A vV N =2 % 5%
A=2"x5x7?
B=2x5x7*

(b) Work out the value of (AB)2
Give your answer as a product of prime factors.

AxB « add the powers
o% Che Same

base €q 22,23.08

AB:( x

(RS

)20 557

%

for 2A8, MmuiEiply each power by 2.

58

BOEw

(Total for Question 11 is 4 marks)

1
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12 Solve the simultaneous equations

Show clear algebraic working.

Lo *33 9.6 (x3)
2y 6 *5';) s16 8

\lx +qj :28'8 =

-‘j = -L.g

3 = |+8
PIYG Y=u4-8 into )
to Sole fof X
boe +3(4:8)=9.6
ha + 14 -G.6

4x +3y= 9.6
6x +5y=16.8

Same sign so we
SobtractY the egvations.
we wanc CO Mmaxke eiCher
the x of 4 valves Che
same, to Chen be
le§t wich one to

S0 lve gor. Let’'s mare

Che o values mMacCh:

RSB

\
o
z
S
S
S
S
>
-Z:”/ XX
I
5

20%0%
CRRRRK,
XKRXRXRX
SRS

J XARHKRKS

Loo = ~4-8
=12
i 1722
ST R R
(Total for Question 12 is 4 marks)
L
12
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13

Diagram NOT
accurately drawn

A, B, C and D are points on a circle, centre O
Angle BCD = 128°

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

180 - |72 =5)°
0pposit e angles of Cychic qouadrilacecal som to 180°
BOD :2x52 - (pue
Angle at centre
180 - (04
2

g ,
is %2 omgle ac circomgerence

ORD =

- 38°

Angle | '
gles at base Of 1s0sceles bnangle are eciva\‘

angle OBD = 38° AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA °

(Total for Question 13 is 5 marks)

13
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14 (a) Expand and simplify (3x +1)(2 — x)(4 + x)

2 60(_ 2 .
. 82 sl +2
“X)-3x -2x

3x? Lx 2

2 ex 8,
x [3x® Lo? 2 =3 -1x 422 + 8

-3 -Tx*22x + 8

ab )2
(b) Simplify fully e
a

« P\

shpping the  Lrac
\J D

(o2

/ ' -

(20! ’
(2w

5""’[3\"85 b5 - powels
= (aﬁbu)"l

T each power by 2
- qsbz

........................ aA’b.o

(Total for Question 14 is 6 marks)

14
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15 The diagram shows isosceles triangle EFG
F

130°

Diagram NOT
accurately drawn

~

E

EF = GF
Angle EFG = 130°
The area of triangle EFG is 74 cm?

Work ot the length of EF
Area. E'EF SInEFG
M= lZEF Sinl20

Jsz‘:gg =EF

EF=13.9.,

To 3 sismg.‘cqnb %sgures

Give your answer correct to 3 significant figures.

AAAAAAAAAAAAAAAAAAAAAA 13:9 e

(Total for Question 15 is 3 marks)

.

J
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16 The table gives information about the heights, in metres, of the trees in a park.

Height (h metres)
O<h< 2
2<hs 5
5<h< 10
10<h < 20

20<h < 35

Frequency Class width| ““¥ensity
5 2-0 =2 5+2 =2‘1-5
12 5-2:3 12+3 =4
18 0-5:5 18 +5=36
14 20-10=10 pl 'k
9 35-20:=15 |9+15:06

On the grid, draw a histogram for this information.

A
4_
3_
Frequency H
=
density 2':3
m
14 : EanaE
ANEENENEEN
0 - 1 1 >
0 5 10 15 20 25 30 35

16

Height (4 metres)

(Total for Question 16 is 3 marks)
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17 (a) (4/1?)5 e
Find the value of n
z L|_ =3
:('<3)S
:3*5
= k'

S0 n=15 n=\S

7
(b) Express PPN in the form +/c + d where ¢ and d are integers.

Show your working clearly.
(at\onalise the denominator:
7 213
2 -{3 ) 2+4V32

| 2 +f3
2|4 213

-3]2{3 -3

=4+ 1V3
|
{157 + (4 as req(mreol

= |

(Total for Question 17 is 4 marks)
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18 The diagram shows two similar vases, A and B

A

30cm T
12cm
! )

A B

Diagram NOT
accurately drawn

The height of vase A is 30 cm
The height of vase B is 12 cm

| VAUVSIHINIILMMIONOG

Given that
surface area of vase A — surface area of vase B =178.5 cm?

find the surface areca of vase A

fatio of heiqhcs:

3012

5:2

2520

S0 lenSCk scale gactor = 0 4
50 SR scale gactor = Q.42 - 5=

. = 25
50 eh=0B

vauySIHINIZLEMIONOG

A=A 1185

2)

P A

A=212-5

S RRRSIRRRLES S

RREEB:

............. 2\2'5 cm?

(Total for Question 18 is 4 marks)
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19 A curve C has equation y = x> —8x” —12x+5
Curve C has exactly two stationary points, one at point 4 and one at point B such that
x coordinate of point 4 > x coordinate of point B

Find the coordinates of point 4
Show clear algebraic working.

Fiesc, diggerentiate
4:x®-8x2. 125 +5
%’,—g x*-lbx-12 =0

b d
x:‘btlb “bac

2
2a

Al
X powe(, -\ power

x 164165 43)2)
2

X=6 , X = -2

3

Take o -6

Plug back into 3:x3—8x‘-|zx ‘S

4:6%-8(6)*-12(6) +5
y=-139
*(6,-139)

.6 . -139,

(Total for Question 19 is 5 marks)

19
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20 (a) Express 2x? —11x + 9 in the form a(x — b)> — ¢ where a, b and ¢ are numbers to

be found.

we complece the gq/uare:

kactor oue 2
Z(xz—"z'—x)ﬂ
Complete Che s:tmre)%—Iz
2 ]
2[Ca- Ly 121)vq S

2(x -1 121, q, *2

—

8

200 - )543

oQ

The curve C has equation y = 2(x —3)? —11(x —=3) + 9

The point P is the minimum point on C

(b) Find the coordinates of P

g(x-3)=2(1-5)2- I1(oc-3) +9
Translation og t+2 x value
&3’ \

)

20

P 7 3 4 6 6 A 0 2 0 2 4

LY
................................................ 8

MMM point (L

(Total for Question 20 is 5 marks)
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21 There are 25 counters in a bag such that

6 counters are blue
X counters are orange, where x > 9
the rest of the counters are pink

Maalam takes at random two of the counters from the bag.
The probability that Maalam takes one orange counter and one pink counter is %

Calculate the probability that Maalam takes 2 pink counters from the bag.
Show clear algebraic working.

v L5 - 6 .22
2= 24 75 )XZS
z‘< 55 (e 60) 90
24 )_ 15 %25 >x2l+

2"(24 25(25 - 22 4
x +6))) £& <
o Y )) To 25 w2y
§4'1g gives:
22*-38x+176 =0
X*-19x 188 =0
(e-1)(x-8) <0
=1l of x=-¢
VN o079 ke
and  numper

Pink -
Counters

P(picks 2 pink) - fsleu 1
75

(Total for Question 21 is 5 marks)
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22 The diagram shows a cuboid ABCDEFGH with horizontal base ADEH

Diagram NOT
G 7 accurately drawn

P
E
1D
B ., C,
8 cm ,// M 2L i
10
6
A 12 cm D
AB =8 cm AD =12 cm DE =20 cm

M is the midpoint of the base ADEH and P is the midpoint of the edge CF

Work out the size of angle BMP
Give your answer correct to one decimal place.

Using pycthagoras:
MP=\lgz+62 =10
BM s[AM®+ (2
- Jomeg)t 4 g
CH LR I

=J|22+|U'

Plvg 'nto cosine cue,
« BMP

Cosine Rule @’ =5’ + ¢ — 2bccos A

10% + 1411 -2 (10)(1+1) Cos BMP

Cos™ lil I[P
2(10)(1-1) )“3"’”’

:186°

22
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(Total for Question 22 is 6 marks)
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Turn over for Question 23
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23 Here are the first three terms of an arithmetic sequence.
(4x-14) , (x+2) , (7x-9)

Find, as an integer, the sum of the first 40 terms of the sequence.
Show clear algebraic working.

gmd x !
(Tac-Q) = (x+2) = (o¢+2) - (4 -114)

63 - 1) = -3¢ + (4
I~ = 27
X =3

Series becomes
-2, 5 12

d:b‘\(-2>:7
A=-2

S :*Z—[ZQ#( \)d]

=z L2ea 3900
= 5380

..D380

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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