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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = % [2a + (n — 1)d]

Area of trapezium = %(a + b)h

The quadratic equation —Z
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b +v/b* — 4ac
o —
Trigonometry In any triangle ABC
¢ Sine Rule —&— =2 - _¢
sinA sinB sinC
b a Cosine Rule a@*>=b*>+ ¢* —2bccos A
1
Area of triangle = —absin C
y - B 2

1
Volume of cone = 5 ar*h

Curved surface area of cone = 7/

A

Volume of prism
= area of cross section x length

Cross
section

A/Imgf'

Volume of cylinder = 772
Curved surface area
of cylinder = 2zrh

B

- ——
- ~o

4
Volume of sphere = gmﬁ

Surface area of sphere = 477°




Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Here is a biased spinner.

red

green X yellow

purple

When the spinner is spun once, the probabilities that it lands on red or on yellow or on
green are given in the table.

Colour red yellow purple green

Probability 0.25 0.2 0-35 0.2

(a) Work out the probability that the spinner lands on red or on yellow.
P(RY+PCY) = 025 t+¢.2

=045 (D

0-45
(1)
Yang is going to spin the spinner 300 times.
(b) Work out an estimate for the number of times the spinner will land on purple.
|- (025+0.2+0-2) ()
0.35
0-35 x 30(&0: 105
105
3)




2

In a warehouse there are two types of shelves, type R and type S.

These two types of shelves are arranged into shelving units that form a sequence of patterns.

Here are the first three terms in the sequence.

R S R R S R S R
Sam Ssm
. S
AR+ (s m m

The width of each type R shelf is 2.4 m and the width of each type S shelf'is 3.5m

(a) Work out the total width of a shelving unit that has 6 type R shelves.
[ 6 R shaves + 5§ shelves J

xR + xS

(Ex24) +(sx35) (D
= Yy +35

T 3lq ®

A shelving unit has »n type R shelves.
The total width of this shelving unit is /' metres.

(b) Find an expression for Win terms of n =~ Ty = 2R+ S
Give your answer in its simplest form.

T, = 3R+12S
Th= nR +(n-1)S ’

W= n(24)+ (n-)Gs)
>24n+t+ 3.5n -3¢ @
W= 59n -3¢ @

W=

Diagram NOT
accurately drawn

(Total for Question 2 is 4 marks)
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3 Here are five cards.

Each card has a number written on it.

The mean of the five numbers is 12

Work out the value of x

23

Mean = 543 +(-D+(3)+x . (12 (7)
5
43 +2 = 1205) (D
w60 -43
- 13

®

X

(Total for Question 3 is 3 marks)




The language department of a college has 180 students.
Each student studies exactly one of French, German, Italian or Spanish.

15 students study French.
45% of the students study German.

Express the percentage of students studying Italian or Spanish as a percentage of those
studying French or German.

T shdying Frunch - = x 100/ - 833/ ©
g0

German = ‘-tg'/o

% of student studying Fronch and German

b5+ 833/ - §3:33,
%, of student Studying \ralian or Spanish:

W0k ~63-337, - u6.6% (V)

%L}/) >‘|o67b - 83§ ]0
53.33,
0 O

(Total for Question 4 is 4 marks)




(a) Expand 3¢ (c+4)

3t 4 e

(2)
(b) (i) Factorise x>+ 8x—9
%zi' gx -9
(e -1)(x+9)
®
........... Cx-0Cxtq)
(2)

(i) Hence, solve x°+8x—-9=0
(x-1)(rta)

=zl or A-=-9

(Total for Question 5 is 5 marks)




12

4

2§+3§=6i

6 Show that

¢ 45

32

- 12

12

12

13

12

(shown)

_GTE

(Total for Question 6 is 3 marks)
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7 The diagram shows a solid cylinder made from iron.

The cylinder has diameter 18 cm and height 3.5cm
The mass of the cylinder is 7.04 kg

—
I Diagram NOT
accurately drawn
3.5cm
>
18cm
d mags
ensity = ——
h" vVolume
x(000

Work out the density of the iron.

Give your answer in g/cm’ correct to 2 significant figures.

ULxr xh

Volume of (AJlir\ole/ S T ARV (_‘g—lx 3.5

d.u\fﬂ'y

N
9 9
R/
~(000
: ¥90.6Y4. ... @
. 104 x1000 - wavut by g
9064 ... ()
= 9 9fem @
19

(Total for Question 7 is 3 marks)




8 Jane bought a new car for $18 000
The car depreciates in value by 15% each year.

Work out the value of the car at the end of 4 years.
Give your answer correct to the nearest $

Vatue cach year - C00f =167 ) of value

8C /.

M

Value at tHhe end of U gears @ 18 000 x (% ®

: 9396 @

(Total for Question 8 is 3 marks)

9 Solve the inequality

(Total for Question 9 is 2 marks)

10
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10 Line L is drawn on the grid.

>
4 3 =2 10/ 1 2 3 4 5 6 x
-1
/—2
/s
Find an equation for L
Give your answer in the form y =mx + ¢
- y-invertept < -1 @
geadient : _&- (Y
4 -0
£ .3
4 ®
Y- 3 x - — Yy=mytg
2 ®
9:%Xr~|

e e e e e et e e i i i e e 11
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11 The diagram shows a quadrilateral ABCD

D

Diagram NOT
accurately drawn

B 6cm C

In the diagram, ABC and DAC are right-angled triangles.
BC=6cm AC="75cm
The area of quadrilateral ABCD is 31.5cm’
Work out the length of AD
By using Pythagoras’ theorem -

longth, AB - t5-6 @

= s am (D
Mea of triangle BoC © T X6X¥S - BFm (@)
2
Areq of h‘iqr\gle Aoc ¢ 316 (3.5 < I8 om @
:,'{x AMx 36 = L8

I3 Kl@

+s
-3 om (1)

X

A0

i

12 B S
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Question 11 continued.

(Total for Question 11 is 6 marks)

1
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12 P=3"%x5x%x7
0=3x5x7T

(a) Write down the highest common factor (HCF) of P and O

P Q

Mok of Pand @ = 3x5xF e

P=3x5x7
0=3"x5xT7

(b) Work out the value of P’ x O
Give your answer in the form 3" x 5" x 7° where x, y and z are positive integers.

3 3
Ps‘ (3 x5lx:')

= 3k scx 7’3

(8 3 2
(35 xT) 5 (3'x5x7)

Px6

13y 5 kG xFat

1

q+2 i I
xbh

x ¥

W

3
- Sltxg?-x}y @

(Total for Question 12 is 3 marks)

14 A S
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13 Here is the number of runs scored by a baseball team in each of its 15 games this season.

The number of runs have been arranged in order of size.

lower guartile , uppes apartile l
| [}
01 13 s 6 7(1)s 9 90 12 15 16
Q median Q3

Work out the interquartile range of the number of runs.

Interquartile fange - Q3 - Qi Qy = Median of lewe guortile

L 12-3 @ Q3 - median ¢f Spper quarfile

>q®

(Total for Question 13 is 2 marks)

e e e e e et e e i e i e e 18
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Show clear algebraic working.

14 Solve the simultaneous equations

3x-5y=25 -©

4x+3y=14

x:-3y _ @
Y

Subshitute @ into © -

2 (252) -8 35 ©

3(-3y) - 59y) = 25 (k)

42-qy - 20y = 100
-294 = (00 -42

—9‘(1(‘1 = B9

4258 .1 ©

_2.0|
Supstifute 4<-2 mto @
x=1y-32) ()
q
)

(Total for Question 14 is 4 marks)

16
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R
0 A Diagram NOT
' (N S accurately drawn
P
P, O, R and § are points on a circle with centre O
PS is a diameter of the circle.
Angle POR = 136°
Work out the size of angle RPS
angle PSR : (80°- 136
qq(oD(oPPOS\*e angles in a gdic guadrilateral sums up 1 180°)
(]
angle PRs = 90 Cangle Inside g Semicirde is dlways 9o)
angle Rps = (80 - 4y -9 @
- l}6° anglo,s in o Widngle add up to 180°)
(1A
(Total for Question 15 is 3 marks)
.

17
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16 (a) Expand and simplify  (3x—1)(x +2)(3x + 1)
Expand first 2 +erms -
(3x-1)(at2) = 3 +6x-2-2

3 rex-2 (1)

Expand remdining tesm :
(32,’+t;x—2)(,3x+|) = ‘11?+3x1+ l';ff';x -62 -2 @

S 4 +18K - % - A @

3 2
G2 +18x-% -9

3
oy 255 )
(b) Simplify fully =
(8xy2)
Solvg, Inside bracket filst
[13 } : { % ]
%ay* by
X o) ) ()
—_— = X P Y
[‘Hj‘ ]@ ) . 0,
=X ox i oxy
= leg"
O 6y’
X5
3

1R S
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17 Here is a parallelogram PQORS, in which angle SPQ is acute.

Diagram NOT
accurately drawn

Fr ” b.1cm 0

PQ=6.1cm PS=3.8cm Acea of pacalithogram = bose x haghd

The area of the parallelogram is 18 cm’

Work out the length of OS
Give your answer correct to 3 significant figures.

Mrea of Parall clogiam - 18 > 6.0 xh

Finding \ength z by Ps‘rkagorasr Theorem :

X - Js.z‘— 295"

< 2.%%....@

length y = 6.1 - 2.39%

3.305%....(0
S
Finding length @ :
2 h
O.S :/j") f\d
S 2 : G
=$(1'°l‘5) t(3%57.) (O ’
® G Y
....................................................... cm
(Total for Question 17 is S marks)
J

e o e e e e e e e i e i e e 10
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18 The diagram shows a cube ABCDEFGH with sides of length 6 cm.

F 6cm G
T
A : %
,9“ ——————————————————— H
v
/// 3
D O 31 C

T is the midpoint of 4B and V' is the midpoint of CH

Work out the distance from 7' to V in a straight line through the cube.

Give your answer in the form +/a cm where a is an integer.

F‘md‘mg lethn

0v=!3‘r3‘ ®
=3[0 om ®

Fmdmg \mg\—h

O\} : AS
pd|
(0] 3 C
Tv B T
6
) vV

Diagram NOT
accurately drawn

20
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19 The histogram gives information about the height, #cm, of each tree in part of a forest.

A

Frequency
density

0-0Y4

0
100 200 300 400 500 600 700 800

Height (A cm)

v

There are no trees for which 2 < 200 and for which 4 > 800

The number of trees for which 300 < /# < 400 is 8 fewer than the number of trees for
which 400 </ < 500

Work out an estimate for the number of trees in this part of the forest that have a height
greater than 500 cm.

frequency - fregquency density x width of class

Finding value of frequongy dansity :ﬂ b - Sgpare box of S5
frequency of ree with h = 300 to koo : 3b x100 - 300b

frequengy Of tree, with | = 00 to Ygo: F5bx 50 T 35 b
h+ ¢sp to S00 : ASbxSp = 125 b

200 b - (3#5bti125b) -8
300 b= 506 ) -8
500 b-3%00y =%

20 b =8
b = 0.0y - )squae box of Sxs < 004

From K- 606 to 600 : 0.} x 100 - lo
600 o 800 : 002 x 200 = 4 (1)

|0’_|*:w- @ .......................................................

21



7

20 The diagram shows two similar metal statues.

Diagram NOT
accurately drawn

A B

The volume of statue B is 20% less than the volume of statue A

The surface area of statue B is £% less than the surface area of statue A
Work out the value of &

Give your answer correct to 3 significant figures.

Volume of B = 0-8 Volume of A

Volume of B
Volume 6§ A

To find length Scale fackor
\

( Volume OFB)/';: Length of B (0.8_)‘/3 @
Volume of A Lengih of A

To §ind ara Scale fador:

hcea of 8 . (0.8./3)1

R—reaof’r 2
- 087 - o-sen~---@

- 08

Surface Prea of B - 0.861F - xloo/ of SUfale Aren of A
. 86.2 ) °F surface hwea OF A
tess Hhan (100-86-2)7 of A @

less than 13-8°, of A
®

22



21 Express in the form p + \/5 where p and ¢ are integers.

(-

Show each stage of your working clearly.

3t 8
({2 -~)(J2-1)

3+48 0
2-2{a ¥\

3+2[2

:LE—X/Q)

3-1{5._- 3+2IT

Cqegfa+3ds + 20
94 -4(2)

greyr +3(afa) r2)

|

S 1 5 7 Y
S 134 107 %2 = 1t +/] 288 @ (Total for Question 21 is 4 marks)

Turn over for Question 22

e e e e e e e i i e i e e P



22 The diagram shows a sketch of part of the curve with equation y = x” — P \where pisa

X
positive constant.

Diagram NOT
accurately drawn

“V

For all values of p, the curve has exactly one turning point and this turning point is a
minimum shown as the point 7 in the sketch.

For the curve where the x coordinate of 7'1s —3

(a) find the value of p

d
turning point: ‘(ﬁ:’ =0

24 S



. . . . . . 16
The line with equation y = k is a tangent to the curve with equation y = x* — —

X
(b) Find the value of £
tongent - % <0
dy | ax s
dx x*
Jx+l:’—; =0 @
2x3+le =0
X - -l
2
X - -3
x -3[-8
-2 ©
y:(-2) —%
4k +8 12

=12 @ (3)

k R (Total for Question 22 is 7 marks)

Turn over for Question 23

e e e e e e e i i i i e e 28
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1(x-62) +3 ©
2[(x-3)-4] +3 ()

2(x-3)-18 +3
.zu-s)l—u; ©

where a-2,b=-3 and ¢: -5

The curve C has equation y =2(x + 4)" — 12(x + 4) + 3
The point M is the minimum point on C

(b) Find the coordinates of M

2
Y= 22+ (px +32- 1220148+ 3

=1xf+4%+83
ﬂ. hty -0
dx
X ‘L‘l"..:-' \
. 0)

g = A0-144) - 12 (~114) +3

- 203)-12(2) +3
= 18-~36+3

:-|5'®

23 (a) Express 2x” — 12x + 3 in the form a(x + b)* + ¢ where a, b and c are integers.

2(2 ‘3,)1- 1
3)
al -5
........................... )
(2)

Pl




24 Elliot has x counters.
Each counter has one red face and one green face.

Elliot spreads all the counters out on a table and sees that the number of counters
showing a red face is 5

Elliot then picks at random one of the counters and turns the counter over.
He then picks at random a second counter and turns the counter over.

19
The probability that there are still 5 counters showing a red face is o)

Work out the value of x
Show clear algebraic working.

To 9et & ouptes sK N showing red face -
(D  Fist pick (R) + Sewond pick (G)

@ Pt pik (@) + Second pick (R)

@%xcx-q) LU0

x x*
x - 30
@ (7—‘5) X 6 = 6—1.
x 2 X

OB = 1
32

Cx-20 t 6X-30 - ﬂ_ @

2

x

Wx-950 = lti.(bz)
32

2

32. (X -50) = 19

20
“O

19 X T
. numbes
so L= 8 since ’J,‘O‘,,% is hot 0 wme(Total for Question 24 is 5 marks)

% - 352% + 1600
(1ax-200) (x~-8)

"

e e e e e et e i e e i e e 27
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The 8th term of this series is 45

Find the first term of this series.
Show clear algebraic working.

Sh * —2— [la+0\-l)c|]
.10 a
Sto T[I(H(to l)d]
loatysd
S - %[2%(5-0)01]

- batiod

5‘0 - ’.‘ P Ss
loatygd = 4 (5a+lod) @

loa+4s5d - 200+ 4o d
loag = 5d

d= 2q —(D@

Tn = q+(n‘l)d
Tg - 45 = a+(8-1)d

hscatid -@ O

Substitute © inh @ -
L

45 > \q

a=3®

¢°° Flfs* ’-amla = 3 .

a+‘+(1a)®

\

v

25 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series.

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

2R




