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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to 7 terms, S, = g [2a + (n — 1)d]

Area of trapezium = %(a + b)h

The quadratic equation —L—p|
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 = 27rh

————

4
Volume of sphere = Enﬁ

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.
1 Here are some integers where a < b < ¢ < d
a b c d d d
The mode of the integers is 9
The median of the integers is 8
The range of the integers is 4
Work out the value of a, the value of b, the value of ¢ and the value of d
& b c Qa a A
Medrcin
so C < ?
o b 1 Q
¢ 80 o= ATHT
- b - 6 a= .. s ..............
b= 6 .
T
a1
(Total for Question 1 is 3 marks)
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2 (a) On the grid, draw and label with its equation the straight line with equation

(i) y=1 (i) x=2 (ifi) x+y=17

S

3

(b) Show, by shading on the grid, the region that satisfies all three of the inequalities

Label the region R.

y=>1 x=2 x+y<7

(1)

(Total for Question 2 is 4 marks)
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e .
‘;§ 3 An aeroplane travelled from New York City to Los Angeles.
3

The aeroplane travelled a distance of 3980 kilometres in 5 hours 24 minutes.

Mmoo
Work out the average speed of the aeroplane. 35(24—
Give your answer in kilometres per hour correct to the nearest whole number.

S:= 38O x &0

3
: 337 .63... m|h.

DONOTWRITEINTHISAREA.
DONOTWRITEINTHISAREA

KX R RRRIRLLS: 000 X .

\\'-E’z <K DA 2 OB 0% \/\',. ® W R !'\1, SRS AF SRS SIS,
¢ 5 X > XXX > 08 X 08 X, &K, S oS RSRKKLREIKK, ERRRSIIRRRRRLELEL
; R R

K ?;? kilometres per hour

(Total for Question 3 is 3 marks)

16 10
4 Show that 5— — 2= =2—
Show that 53 =2 =257

It

). 5 2

(Total for Question 4 is 3 marks)
. J
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5 The diagram shows an 8-sided shape ABCDEFGH.

cC xx D
A
I&

4 Scm B/, 18 E 5cm f

N L]

20cm
12¢

H—l Y] I_G

< 28 cm >

HG =28cm FG=12cm AB=FEF=5cm
The height of the shape is 20cm
CD is parallel to HG

The area of shape ABCDEFGH is 434 cm?
Find the length of CD.

L3l = 12 % 28 « iﬁctswc)w“

L3y - 326 = 18 +C
e—7+—"

- 18

JgC =

ae
Iy
'S

Diagram NOT
accurately drawn

m

(Total for Question 5 is 4 marks)
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6 The diagram shows triangle POR.

P
42° 9.5cm Diagram NOT
xcm accurately drawn
A
1

R R

Work out the value of x
Give your answer correct to one decimal place.

COS L = X
%5
oc = A.Sxcos L2
= 3.0589...
ldp s) T 1

(Total for Question 6 is 3 marks)

7 Change a speed of 81 kilometres per hour to a speed in metres per second.

80 gLecom  © S0 S

29SS = |8eccd ‘2 e

AAAAAAAAAAAAAAAA 0‘2 &'S metres per second

(Total for Question 7 is 3 marks)
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8 Behnaz makes 300 celebration cards so that

number of number of number of

2
3 of the birthday cards have numbers on them.

36% of the anniversary cards have numbers on them.
None of the congratulations cards have numbers on them.

Work out what fraction of the 300 cards have numbers on them.
Give your answer in its simplest form.

6

B
3 S 5
kit S,
£5) 19

1O oY)

s

}_x\l.yC) +
5

3 + O

M
)
q
4

birthday cards ~ anniversary cards : congratulations cards -

6361060 t O

7:5:3

(Total for Question 8 is 5 marks)
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9 Pasha invests 50000 dollars in a savings account for 4 years.

He gets 1.3% per year compound interest.

Work out how much money Pasha will have in his savings account at the end of 4 years.

Give your answer correct to the nearest dollar.

000 x 1013
- SabS1- iy
nogvest dollou =7 52681

AAAAAAAAA saésl dollars
(Total for Question 9 is 3 marks)
J
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10 Solve the simultaneous equations

Show clear algebraic working.

&

a;bw;o@
S

J

3 .y -
3 °d

]

q.-%
2

S
2

(Total for Question 10 is 3 marks)

11 (i) Factorise x*+ 5x —24

(xc ¢ 8)(96‘- - ?>)

(ii) Hence, solve x?>+5x—24=0

LWy
2,12
3.8

(1)

(Total for Question 11 is 3 marks)
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12 Larry is a delivery man.

He has 7 parcels to deliver.
The mean weight of the 7 parcels is 2.7kg

Larry delivers 3 of the parcels.
Each of these 3 parcels has a weight of Wkg

The mean weight of the other 4 parcels is 3.3kg

Work out the value of W

7 poocle 2 Mean s -3
Totad = &FxF £ 18:kY

2 (33)
3w
q.

57
)
s '[.OL

]

1.9 - 3w
180 - 152

"

W= ... [o‘ AAAAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 12 is 3 marks)
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13 The table gives information about the ages, in years, of 80 people in a train carriage.

0202020262630 %%6%¢

Age (a years) Frequency

N

0<a<?20 7

iwmionoa

4ENT

KIS

G

20<a < 30 25

008
3

00

IR
S

30<a <40 20

40 <a < 50 14 5

50<a <60 8

60<a <70 6

(a) Complete the cumulative frequency table.

Age (a years) Cumulative frequency

0<a<20 7

0<a<30 32

0<a<40 52

0<a<50 L

0<a<60 L SR
0<a<70 80O e
1)

(b) On the grid opposite, draw a cumulative frequency graph for your table.
(2)

(c) Use your graph to find an estimate for the median age of the 80 people.

Cefondlenk oa(\joA)@fap’?\

s

OO

gmi
SPo2e%5%?

©
<
]
=
L

I,

OO
XX,

YIUY SI
2ete% %%

X

SN

RIS
9 XXX XXX
R

P 6 8 7 9 8 R A 0 1 2 2 4



DO:NOT WRITE IN-THIS AREA

DO'NOTWRITEIN THIS'AREA

DO NOTWRITEIN THIS AREA

80
70
60

50

Cumulative
frequency

40—
30

20

10 meelian = 3L

:

0 10 i€ 20 30 40 50 60 70

A
ge (years) b . - 22

Of the people in the train carriage, 60% of those who are aged between 18 and 65 are
going to work. None of the other people in the train carriage are going to work.

(d) Use your graph to find an estimate for the number of people in the train carriage
who are going to work.

93 - b = 1|
O bx*+1lc= Ld b

(Total for Question 13 is 7 marks)
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14 (a) Expand and simplify (5 —x)(2x + 3)(x + 4)
Show your working clearly.

(5-2) (xc*+8x +3x + IQ,)
CS ~9c ) (_Qacl-e Lo + 1)

10901 4+ 58 + O “Qoe? - Vloc? 122

~Qoc3-0eT+ L3240

c+3

(b) Make c the subjectof g= —— —7

4+ c
glute e cx3 - 7 (nee)

v
ug+ ge « ex @ FAC

80-01‘:?6 = "‘ZS'L"S

ge be = -25-kg

clgeb) - - (hg+a®)

¢ - -(uqtdS)
5?@

- L_u:au‘zs)

c= 9 +6

4

(Total for Question 14 is 7 marks)
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x
15()81”4x+5 3-2c_  *b
5 a olve - =
S A 4

Show clear algebraic working.

2(uoces) - 3(3-Qx) = A8

B+ 10 -q+ b =76

| oo = 13
oo 3%
qrs

=8-S

X= ... S 'S “““““““““““““““
4)
(b) Solve the inequality 2y*—7y —30 <0
Show your working clearly.
Lx20 =60
t 6O 2 -230 £ 6
: 2,30 Y-y + 2y
2,20
L, 1S _)t5y - b) &0
(5.2 Bl s
s b
£ 25¢ysh
(Total for Question 15 is 7 marks)
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16 100 farmers are asked if they have goats (G), sheep (S) or chickens (C) on their farms.

Of these farmers
41 have sheep
53 have chickens
v 6 have goats, sheep and chickens
V11 have sheep and goats
/17 have sheep and chickens
/18 have goats and chickens
v20 do not have any goats, sheep or chickens

(a) Using this information, complete the Venn diagram to show the number of farmers
in each appropriate subset.

31 -(stbtil)

Q

__179-6
186 ol
G)
$3 - (12¢ L+LL)
)00 -(314184Q4,420) = 13
. J
16
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(b) Find

OnO) 34§+ bt

(i) n([G v S])

(i) n(G' N C)

. DONOTWRITE INTHISAREA

RIS

One of the farmers who has chickens is chosen at random.

SRS

(c) Find the probability that this farmer also has goats.

(Total for Question 16 is 8 marks)

17 M varies directly as the cube of 4
M =4 when h=0.5

Find the value of 2 when M = 500
)

083
- 39

m « h®

|- P

m -
Ly =
o 0 &=

m: 2&h >

wWhon M= SO0 SOO c h?
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Total for Question 17 is 4 marks)
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2a—-b
S

a="17.5 correct to 1 decimal place.
b = 3.42 correct to 2 decimal places.
f =2  correct to the nearest whole number.

18 X=

Work out the upper bound of the value of X

Show your working clearly. AR 2.
o < 3. 5 b < 2:L2
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= QxF+55S-3-41S

= 770
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(Total for Question 18 is 3 marks)
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19 a=
3x -7 4y -3

Express a in the form where p, g, r and s are integers.

Give your answer in its simplest form.

3xc-3 = 3 ._7;,) -4
('j’3
2! _F = Ql-q'[l-t-(:‘_"g)

|

o DONOTWRITEINTHISAREA.

SIS
g

Cc
VL
I

Ce
00

R
R asss
\X‘ 3

AN
Q"
4q<
|
e
&

(Total for Question 19 is 3 marks)
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20 The diagram shows four identical circles drawn inside a square.

= Y )

E— Diagram NOT
L"x’ accurately drawn

A

Each circle touches two other circles and two sides of the square.

The region inside the square that is outside the circles, shown shaded in the diagram,
has a total area of 40 cm?

Work out the perimeter of the square.
Give your answer correct to 3 significant figures.

Ret roolws = o

LO = mexh.x_) ~ L x T x o™
= ‘(3902_ - L[.[T:C,l

L C\b- (—{-ﬂ)

Lo S F L ela..
- L Tv

DQQ‘

= S Ll3...

so Yeumary = L= =1bx
= lbx &4L\S5..
= S4u.610.. -

S cm
2af syt T Lo

(Total for Question 20 is 4 marks)
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Diagram NOT
2 1 accurately drawn

NTHIR BREA

5

I

ITE

SRR

RRRKE

OAB 1is a triangle.
Q is the point on AB such that OQP is a straight line.

K

—> —> —>
OA =4a OB = 6b AP =2a+8b

S

Using a vector method, find the ratio 4Q: OB

C)_B = éo_-[—gp K% = bb -G

8P - ruo-blb+ Lo x8Y
= bot 2v

CS_& s Lo+ R(bb-uou) QP - Rl-b\mucx) r20.+&b
=lio + b ko - Likoo = _Bkb + Lleo . +20.¢8b

= @-r k)o + (8-ble)b

= (b-ukdon + bk

l—‘:”%K) _ EE
2+ Lk &-bk

58
85
HARKHHK
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//« ¢
S
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0006 %634
RIS
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SRR
Po%%%%S
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e 5% l/\
K
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,<’//

P %e%
5%

X
88
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<
s 0
ot
=

X /!/j'.
B
///

<

5

(b 1k Y(8& - bl = bR (& thi<)

3 -Ahk -3k +QUkE = Rle ~2>

L3k = 32 40.08-...824

b -8/ 13-8-Q
S - “/t (Total for Question 21 is 5 marks)
SN J
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22 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a
scale of 1 cm for 1 unit on each axis.

A is the point with coordinates (-3, 4)
The diagonals of the kite intersect at the point M with coordinates (0, 2)
Given that 4B = AD = 6.5 cm and the x coordinate of B is positive,

find the coordinates of the points B and D.

B
AM

———
—

g’
O\

N UPEE AM = 324 92

BN =

S Fowcter
o \di37 %’B AL = Mb 203 13
2

/V" n'nV\ =13

5 B
u/w@rﬂ,h,io Qx15:3 380 6 accood=

ok 3 x1-S:L-Sso 6<3ccora:o‘2fttws
= 65
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I 365 D > ceonl = -3
: (4-S @d eooodh = -1\ S
a2 N 2 ~-S
. D= (-3,25)
_V 3

( 5! b'S. . )

P T P

(Total for Question 22 is 7 marks)

o

23 The diagram shows a sketch of the graph of y = cos(g)

yA = COS(ﬁ)O
Y 2
VRRYT,
0 : >
‘ X
B

(i) Find the coordinates of the point 4

180 O .. )
1)
(i) Find the coordinates of the point B
(.o 56(‘)'l ............. )
1)

(Total for Question 23 is 2 marks)
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18 x (\/ﬁ)4n+6

6 X 92n+8

24

= 3

Express x in terms of n
Show your working clearly and simplify your expression.

18- Qx

{3 - (& . a»

é, < élx?)

qsuw& =C39-)a"+8. 6Lm+ b

9437, (87"
e BHNT

2 3, 3 S i
Bunm: ) Fantib

‘57C

6n +10 —Q_pn{— lb) = 2¢

b+ lO-Ln-1b = >
& An-b =3¢

X =

VAUV SHINIILNMIONOD
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(Total for Question 24 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS
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22 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a

scale of 1 cm for 1 unit on each axis.

A is the point with coordinates (=3, 4)

The diagonals of the kite intersect at the point M with coordinates (0, 2)

Given that AB = A4D = 6.5cm and the x coordinate of B is positive,

find the coordinates of the points B and D.

b

AM
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