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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sumto nterms, S = 2 [2a + (n = 1)d]

The quadratic equation

The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by:

—b + vb* - 4ac

2a

X =

Area of trapezium = %(a + b)h

< . >

Trigonometry

In any triangle ABC

a b c

Sine Rule — = — = —
sinA sinB sinC

Cosine Rule a? =b? + c?-2bccos A

Area of triangle = %ab sinC

Volume of cone = %nrzh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = zr°h
Curved surface area
of cylinder = 2zrh

Volume of sphere = %ms

Surface area of sphere = 47r?
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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.

f

P(RY+PCY) <= 025 +¢.2

045 (D

0-4g
(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) (1)
= 0.35
035 x 50(()D= 105
105

3)

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

R| S R R S R S R
> +«—>

2.4m 3.5m
AR+ LS

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§ shavas J

- bxR + 5xs$

(bx214)+ (sx35) (O
G4 + 135 319 .

3.qg O @

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

o

(b) Find an expression for W in terms of n To= 200+ S
Give your answer in its simplest form.

T, = 3R+2S
Th= DR+ (n-1)S ’

w=n(24)+ (n-)(G )
S 24nt+3.5n-3¢ 0] 59n-23.5
W= 5an-35 () 2)

(Total for Question 2 is 4 marks)
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3 Here are five cards.
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Each card has a number written on it.

The mean of the five numbers is 12

Work out the value of x
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(Total for Question 3 is 3 marks)
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4 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.

“

0/« S'rudglng Frendh - -|‘—g- X lOD'/, 8-33‘/, @
g0
German = 457,

f of student S‘rudg’mg French and German -

454 823 - 5333,

7, of Student .S{’udg'mg Walian or Spanish :
00 /o — 6333/, - 46637, (O

. b = 5§ /a
53-33/‘,® 0

(Total for Question 4 is 4 marks)
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5 (a) Expand 3c’(c +4)
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(x-1)(xta)
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00
SRS
S
X8
b
LRSS

%

9%
5350
$90%%

XX
o
9.9

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

0%
RAKEKKL
bt

R :::
PR

35 AN
XXX

258
CRORLRLLELELKS
SRR i SR s
R EEAARLEA> NN [
X RN |
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5
p0lelel
2%’

. J
7

R R A O R —
Turn over »
P 6 8 7 8 9 A0 7 2 38 urnove

%
0%

o%

X2




PhysicsAndMathsTutor.com

2 3 5 };b Cxqtb
6 Showthat 2—+3—=6— C
374 12 K- ¢

8)&\( l§ )‘3
LHs - — + —" (0
3¢ 4 x3 O

12/ 1%

- 32 Yo
—t 2 _
12 12 © - 12

S &
2 O

: G% (shown)

(Total for Question 6 is 3 marks)
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Work out the density of the iron.
Give your answer in g/cm? correct to 2 significant figures.
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8 Jane bought a new car for $18000 Lo
The car depreciates in value by 15% each year. SL

Work out the value of the car at the end of 4 years. §§§1:3;§:§
Give your answer correct to the nearest $ S
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9 Solve the inequality 3-4x<11

(Total for Question 9 is 2 marks)
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11 The diagram shows a quadrilateral ABCD

B 6cm C

In the diagram, ABC and DAC are right-angled triangles.
BC =6cm AC=7.5cm
The area of quadrilateral ABCD is 31.5¢cm’
Work out the length of AD
By using Pythagoros’ theorem

length e - |15 -6° O

t.s cm (D
Area of ﬁiangle Apc - ‘:{XGX%-F = 13- am (D
2
Areq of h’iqr\gle, Abc : 316 -(b-5 <« I8 om @
-iix A x 3¢ : 18

'ixl@

}s
g om (7)

(X

A0

i

Diagram NOT
accurately drawn
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Fx5x7
3¥x5x7?

P
Q

(@) Write down the highest common factor (HCF) of P and Q

P Q

3xs =3 (1)

Hq;ofpando_:slxsx? .......................................................

Fx5x7
¥ x5x7?

P
Q

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

2 3
Ps’(?’st x:})
= Bq)‘scx?'s
¢ 3 2
PxQ :(Sﬁxsx‘i’)x(?f)&x"})
N 3qx31 ySGxgx ?Jx:}l

q+2 €+ It

=3 xb x*%¥
. 3“)‘5_?%}5‘ @

(Total for Question 12 is 3 marks)
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13 Here is the number of runs scored by a baseball team in each of its 15 games this season.
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The number of runs have been arranged in order of size.
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N T ]
o1 1(3)5 6 7(7)8 9 9 (1) 12 15 1
Q median Qs

{
Work out the interquartile range of the number of runs.

i

Interquartite fange = Q3 - Qi Qs = Median of lewe guortile

17

12 - 3 @ Q3 = median of OpPper gquartile
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14 Solve the simultaneous equations

3x -5y =25 -©
4x+3y =14

x:-3y @

Show clear algebraic working.

Substiture @) int © -

3 (#) -5y =25 ()

30 -39) - 5y(y) = 25 (4)

y2-qy - 20y = 100
-9y = (00 ~42
-29y > )

y=58 --2 (O
-29

supstitute Y=-2 mto @

x=-30-2 (H
4

)

y

(Total for Question 14 is 4 marks)
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55
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BSLN <
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Q ' Diagram NOT

(\ S accurately drawn

P, Q, R and S are points on a circle with centre O

5
5
QRS
REGREES
KR,
R

%5
55
RS

PS is a diameter of the circle.

0
KX

XK
SR
SRS

X

290
d%%’
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S
£

4 %%

RS
boese!

Angle POR = 136°

XXX
2RSS
KRR
S

<
oot
B
<
255

3 ¥

e
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S
S

Work out the size of angle RPS

angle PSR - 180"~ 136
qq("D(oppos‘We angles in a qydic quadrilateral sums up 1o 180°)

"

angle PRs = 40" Cangle inside a semicicele s alwoys ac)

QA
LR
k3

‘O

et ¥

o
K

5555
odere%s

angle RPs - 80 - 4y° - 90 ®

DR
2SR

SRS
SRS

& 1
KKK

o00)

%

&5
5
25K

* l}6° angln,s in o Wiangle add up to 180°)

0
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(Total for Question 15 is 3 marks)
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16 (a) Expand and simplify ~ (3x = 1)(x + 2)(3x + 1)
Expand first 2 veams -
(3x-1)(a+2) = 3 tex-x-2

3 Gk -2 0

Expand remdining term :
2 3 2 2 @
(Ba +5x-2)(3x+1) > AW HIL +152 +5% - 62 -2

s G0 HISK -X - & @

3 2
A2 +18x-% -2
(3)

2x° 2

8xy?
Solvg, Inside bracket first :
27(7 %'-i
eay* Yy

(b) Simplify fully

\

4 _-2 -2 -1 -2
X S O) 2 (") < (YY)
WO o, ©
=X x4 oxy

: ng.'

X O 6y

(Total for Question 16 is 6 marks)
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17 Here is a parallelogram PQRS, in which angle SPQ is acute.

'
bt
%

<>
X
Seaasese
QL

%
4
b9%s
b9%8S
s

K5
5
0%

5

3
RRKKRKIK,

X
‘t LR
X

Diagram NOT
accurately drawn

Y
=
oY
=
(@]
3

Q

PQ=6.1cm PS =3.8cm Acea of pacalitogran - base x hagh

The area of the parallelogram is 18cm’

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

5
5
QRS
REGREES
KR,
R

%5
55
RS

0
KX

XK
SR
SRS

X

Mea of paraliclogam - 1§ = 6. x h

<
QGRS
RS
SN
G5
585

OO
R
KRR

;@&ﬁ

Ml h- |8 2

KB N = : 5
_ .

Finding \ergth 2 by Pg&hagoras' Theprem :

2

38 - 295"

2-3qy ... @

W

x

THR
KKK
n

QIR

X

X XK
LR A
CENEAN

QOO
RRERRS

o
<55
2R
KL

P ¥

O
K

QXS

2
Sooteteletedel

6K
LS
CRLIBE
LIS
steteleletetes
SIS
K5

35
S
poole!

<
(RS
RS

W

<>

lmgﬂn Y 6-1 - 2.39%

. 31053

<5
K5
9%

QU
AL
Sl

o~
QK
2%
0%
KRR
ORI
RIS

<
95
55505
B
S
5

Finding length @

3 2
‘SLS 2 u\ t Ej

-1 (Lagy't 3357,y (D

%% X
SXBOEND
S REMINALY

RERLRIRL

SEIN0

SREKS Lf‘:}&f

gesces | cm
SRS

55

SRR - -

KK (Total for Question 17 is 5 marks)
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18 The diagram shows a cube ABCDEFGH with sides of length 6cm. L
F 6cm G =

Diagram NOT S
accurately drawn X
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J
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20
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Ay
v
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
60
255
<6
%
555

.2:’.
ICKY
T KT
RRLLRRHSIIRL,

NSt tete
e

T is the midpoint of AB and V is the midpoint of CH

IR
R R R AEIIIREKs

X

%
KR
XKL
R RAIR KKK RLR LK KKAR

S
X %
et
2!

Work out the distance from T to V in a straight line through the cube. 8
Give your answer in the form Ja cm where a is an integer.

Find1n9 lUngHv; Oy : \
3

oS0 &5
S,

Jogore:=lod

1 2 Botso 0%

ov I i (O °© 3 c
=32 owm 0)

Finding length TV : T

\
03"]7

"

6"+ (3T) ©

-_Js_z}(o

Where 0 =5y

TV

2

o
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19 The histogram gives information about the height, hcm, of each tree in part of a forest.

Frequency
density

0-04

0
100 200 300 400 500 600 700 800

Height (hcm)

v

There are no trees for which h < 200 and for which h > 800

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

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

trequency - frequency density x width of class

Finding valug of {TWMW density :ﬁ b = Sguare box of S<5
frequency of tree with h = 300 to koo : 3b x100 <= 300

GSRHXRIHIR K
ERRLIRLRIRRLRLLS:

>
X
0‘:::::: (
]
LIREIIKL

.00 0000,

RIS

RGNS
S

doSete!
S
25
XS

X
CRIRHRKY

S

%

<

freguenyy OF troe with b= koo fo 4o : +Sbxso T 3350
h= 45 fo 500 - A5b x50 = 125°b

20
58
%!
XS
oasoiels
B

200 b - (335ht126b) -8

“r

300 b= 506 b -8
500 b-3%0p =%

8
0-0y — | squae box of Sxg = 0-04

200 b
b

"

From |- g06 to 600 : 0.\ x 100 - lo
600 +o 800 = 0:02 x 200+ 4 (1)

0ty - Wl e
O (Total for Question 19 is 3 marks)
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20 The diagram shows two similar metal statues. K

Diagram NOT <O
00,, <
accurately drawn Lo
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A B

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

QG ICIIIIIIIHHIIIIAIA

05
505K
X %
et
2!

ERLEIKLIKLAL
K RCIKIERIIKIE LI R IR IIRIK KK

R RAIR KKK RLR LK KKAR

The surface area of statue B is k% less than the surface area of statue A

Work out the value of k
Give your answer correct to 3 significant figures.

Volume of B = 0-8 Volume of A

Volume of B
Volume 6f A

= 0'2

To find tength Scale factor:

Y
Volume of B 3: Length of B (0»8’)/3 @
Volume of A Length of A

To find area Scale fador:
Mrea of 8 (g.g./3)l
2

Rrea of &
- 087 - o-ssn--.-@

Surface Ayoa of B - 0.861F-- xloo/ of SUfale Aven of A
. 86.2L °F surface hwea OF A
tess than (100-86-2) [ of A 0,
less than 1387, °of A _ 13.8

D KT —

22
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21 Express
V2 -1)

> in the form p + \/a where p and q are integers.

<L
<

s
o0

v
XA
PSS

- 1

50

Show each stage of your working clearly.

3t 8
CIr -2 )

3+48 0
2-2[a +\

,12
3+ (8 3+d42
3+ (8

%

R
.ﬁﬁ&& L
GRS

<X

W

3

X
3-2)2 3"’9\5—

0>
S
255
X8
20!
%!

<535
9%
KRR
KKK

0>
S
S

X8
29
5

XX

O

R

A5
A
RLIRLKS

20
sele%e %%
%% %%
SRR

. qegfa+3fs + 2K
94 -4(2)

. qgreJr +3(afa) ) 0,

|
b 0::: l } {_ 23 8
N 2 ‘j} 1’ ‘11 J-Eiﬂ .......................................................

N P R R P ® (Total for Question 21 is 4 marks)
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22 The diagram shows a sketch of part of the curve with equation y = x* - P \where pisa
X
positive constant.
VA
Diagram NOT
accurately drawn
-
0 X
For all values of p, the curve has exactly one turning point and this turning point is a
minimum shown as the point T in the sketch.
For the curve where the x coordinate of T is -3
(@) find the value of p
d
turing point Tf’{ =0
4 e 0
da x
When 2= -3
P_ -0 @
2(-3) + —
A
Pk (1 SY
P =
(4)
\
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PhysicsAndMathsTutor.com

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

(b) Find the value of k

tongent - d—q <0
(A

X - -3

7(_;3’1—_8
0,

y= (-2 -1

-2
= lf'+ 8

"-I2®

k=3=|1

16

(Total for Question 22 is 7 marks)
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23 (a) Express 2x* —12x + 3 in the form a(x + b)> + ¢ where a, b and c are integers.
9(x-62) +3 ©
2
o354 @

2(x -3)1—|8 t3
.1(1—3)1-"; ©

where a-2,b=-3 and ¢ :-15

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

E A
2% + (px t32- 120448+ 3

<=
"

g

lxlﬂm‘rss

ety -0

Y= 20-144) - 12 (-114) +3
- 2(3)1—11(3) +3
= 18~3%+3
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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 2

Work out the value of x
Show clear algebraic working.

To 9ok § Gouptes KN Showing red face
(D Fist pick (R) + Sewnd pick (@)

@ Pt prk (@) + second pick (R)

- SX-20
0) % x (x-4) - — ©
2 X
® (7—‘5) X b_ = M
x x x>

IR RELITE
ERRLIRLRIRRLRLLS:

o
.‘&323‘ (
oo
SIS

QR
02020000 %% %%
SIS

s

doSete!
S
25
XS

%%

0@ -1
32

CRIRHRKY

S

%

<

Fx-20 t 6x-30 . ‘4 @
32

2

Y &

20
58
%!
XS
oasoiels
B

Wx-90 = _‘_iCLz)
32

32 (1% -50) = 19

fq - 3cax +160p = O @
(19 -200) (x~-8) :o®

. 200 =
x =20 o 2=% ()
8
\q X S o

< 0 Y nqmb&f . .
so L= 8 since %o;," 15 ot @ Uthh"(Total for Question 24 is 5 marks)
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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.
The 8th term of this series is 45

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

S o [2a+(r-1)d]

W

St '_2, [lu +(lo—l)d]

w

l0atysd
S5+ 2 [2a+(s-)d]

< ba+iod

Sto = 4 > 35
\oatytd = b (5ax0d) @

loa+4s5d- 2oatyod
loa = 54d

d-2a —@® (0

Ta=a+(n-)d
Tg: 45 = a+(8-1)d

ys-avtd -@ O

Substitute © inh @ -
Yo - a+3(2a) @
45 > 159

G:S(D

s First -1
Fiist feim a =3

3

v

(Total for Question 25 is 5 marks)
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