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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S = g [2a + (n — 1)d]

1
Area of trapezium = E(a + b)h

The quadratic equation —2 )
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b +b* — dac
> — >
Trigonometry In any triangle ABC
¢ Sine Rule — = ,b = _C
sin4d sinB sinC
b a Cosine Rule @* = b*+ ¢* —2bccos 4
1 :
Area of triangle = —ab sin C
A . B 2

Volume of cone = %mfzh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

%'

Volume of cylinder = 7r*h
Curved surface area
of cylinder = 2zrh

B

——————

4
Volume of sphere = Enﬂ

Surface area of sphere = 472




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

1 Brendon, Asha and Julie share some money in the ratios 3 : 2 : 6
The total amount of money that Asha and Julie receive is $36

Work out the amount of money that Brendon receives.

Asho and Julie : 246 = §
38 = 45 O (1 pact = 45)

Brendon : 3x 4.5 = § 13.50

®

(Total for Question 1 is 3 marks)

2 Show that 3l X 2§ =8g
5 8 5

Convert Yo mproper ‘?MV\CHOV\S

16 x Y= 336
5 % 4o
3
B le =9
i 9;;+ $ 4o [33
%20

\

¢ 2 (O 6
5

(Total for Question 2 is 3 marks)
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3 (a) Make a the subject of d =g + 2ac

d= 9 + 2ac
o{—q = dac @
20 = d-9
(@
a = d'9
2¢

(b) Factorise fully 9ef — 12f

Qef- 124
f(9e-12)
3f (3e-4)

(c) Expand and simplify (x + 2)(x — 5)

NN
(x+2)(x-5)
W

x* -6x+2x — 10

U

\

w-23% -10

n* xn’
nS

(d) Simplify fully

0

(Total for Question 3 is 8 marks)
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4 B={b,1,u, e}
G={greyj
W={w,h,it, e}
(a) List all the members of the set
i) BUG

Bug = { b,|,u‘e,3,r,*g1] @
R { b,l,u,e,f),r,tjqj
Combine the two Sets ‘ferH\p,r
(i) Wn G’

6 - Lbtu,wh,it]y 0
w = { white]
WAQ,z {'W,t’\,}“’} ......................................................

Serena writes down the statement BN G N W=

(b) Is Serena’s statement correct?
You must give a reason for your answer.

(Total for Question 4 is 3 marks)
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5 The diagram shows Yuen’s garden.

Diagram NOT
accurately drawn

< >
7.2m

The garden is in the shape of a semicircle of radius 7.2 m.
Yuen is going to cover his garden with grass seed.

Yuen has 12 boxes of grass seed.
Each box of grass seed contains enough seed to cover 6 m? of the garden.

Has Yuen enough grass seed for his garden?
Show your working clearly.

. 2
Area 0{: §€Mlc‘(c‘e = Wr
2

Avea of semicircle = T® (+2) | giyzm® 0
2

Amount of grass seed = 12%6 = F2m* @

No Yuen does not have enov\g\q 9rass seed for

bhis %mro{bn- e on\\j h as 300\49"\ 3r0tss seed ‘o

Cover F2m® which i less than 81-43 . @

(Total for Question 5 is 3 marks)
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6 Solve x* —5x—-36=0
Show clear algebraic working.

X*-95x -36 =0

() (n-a)(x+4) =0

0 6v XY

X

\

g

{t

= 0
0

(Total for Question 6 is 3 marks)

7 In a sale, the normal price of a hat is reduced by 15%
The sale price of the hat is 20.40 euros.

Work out the normal price of the hat.

= §5/

100/ - \S /o

=

86 °/

e ———

(00

-

Convert Yo decimal

Sale price © lnital price x

=

20-40

\Witial \orice, = _%0_41. @
0 %5

-

24 euros

0-%9

0-85

ntial Price X 099

(Total for Question 7 is 3 marks)
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8 5 children are playing on a trampoline.
The mean weight of the 5 children is 28 kg.

2 of the children get off the trampoline.
The mean weight of these 2 children is 26.5kg.

Work out the mean weight of the 3 children who remain on the trampoline.

Total weight of & children = 5% 2% = 140kg ®

(!

Total Weig'/\’r of 2 children 2x 265 = 53 kg

(!

Total weight of 3 children = V4o - 53 = $tkg

8
57 O
1°|k9®

«

Mean We'wjln\ of 3 dhildren

|l

(Total for Question 8 is 3 marks)




Pablo made a solid gold statue.

He melted down some gold blocks and used the gold to make the statue.

Each block of gold was a cuboid, as shown below.
Diagram NOT

accurately drawn

1.5cm Sem

¢ —>

2cm

The mass of the statue is 5.73 kg.
The density of gold is 19.32 g/cm?

Work out the least number of gold blocks Pablo melted down in order to make the statue.

Show your working clearly.

Volume of 0)0\0{ blocks 2x L6 x § = 24 em? @

Aensﬂg x volume

{l

Mass of 90(01

= 1932 x 2y
= %s-esw @
Convert %o \C@ = 06-4¢36% Lﬁ
Number of q)old blocks needed = _—5’2__
0-4630¢

s .. (O

I\ und up the value

(|

N

1

........................... O

(Total for Question 9 is 5 marks)
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10 The diagram shows a regular hexagon, ABCDEF, and an isosceles triangle, GHJ.
E

D

J

4 -1lem B

G (2x — 3)em H
The perimeter of the hexagon is equal to the perimeter of the triangle.

Find the length of each side of the hexagon.
Show clear algebraic working.

Pehw\e{—er of W‘:xao‘)on Perimeter of Jm‘angle

(2%-3) +2(%x5)

2x-3 +2x Y10

6(x-1)

@61-6 =
(D bx-6 =

ex-4x = F16 ®

\J

g = 13
2B
2
:(’5

69 -1\

5~6w®

o

Siole of hex agon

{

(x +5)cm
C

Diagram NOT
accurately drawn

(Total for Question 10 is 5 marks)

10
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11 The weight of a cat is 4.3kg correct to 2 significant figures.

(a) Write down the upper bound of the weight of the cat.

......................... 435 kg
(1)
(b) Write down the lower bound of the weight of the cat.
425 O
5 .................... kg
(1)

G=e—f

e = 17 correct to the nearest integer
/= 9.4 correct to one decimal place

(c) Work out the upper bound for the value of G.

Upper bound of G

\l

upper bound € - lower bound §

Upper bound of G

1l

1#5 - 9.3 (U
815

{l

(Total for Question 11 is 4 marks)

11
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12 The cumulative frequency graph gives information about the waiting times, in minutes,

of people with appointments at Hospital A.

A
60
50
40 :
Cumulative |
fi O P R
requency , |
|
20 1 ;
__________ | |
10 3 [ :
| | |
0 : | f
0 10 1+ 20 23 1’-]30 40 50

Waiting time (minutes)

(a) Use the graph to find an estimate of the median waiting time at Hospital A.

%

houf of @
C ‘ enc 2
Umalative fre%u J - ?’ .............. minutes
1)
(b) Use the graph to find an estimate of the interquartile range of the waiting times at
Hospital A.
|'\ferq/m0\rﬁ| e V‘an@ e = Q 3 - Q,
IR = 29- = |2
£ o= o29-1% a0
@ ...................................................... minutes
(2)

At a different hospital, Hospital B, the median waiting time is 28 minutes and the
interquartile range of the waiting times is 19 minutes.

(c) Compare the waiting times at Hospital A with the waiting times at Hospital B.

12 e
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13 (a) Use algebra to show that 0.572= —

110
Let % be = 0- 53232 .
loox = 5+2a3n. ()
100% - x = 5F2%2 . - o0-5%2
Q9x = 56-F
A =

set (3
a9

A= 6% (shown)
Lo

(2)
Given that y is a prime number,
(b) express 3 in the form 2 il b\/; where a, b and c are integers.
2 - \/; c—y
©
3 x(l*«/@) = 302tdy)
2y Qely) () (e )
= 6t3 ]y
“-Y
b+3.Jy
b-y @
........................... (2)

(Total for Question 13 is 4 marks)

1
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Diagram NOT
accurately drawn

A

A, B and C are points on a circle, centre O.
Angle ABC = 38°

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

L AOC = 2%x1=%°@

(Angle at Centre s twice the angle at mwm‘tmnce) @

COAC = 180 - H°
2

= 6

(Angie in o tiangle adds up fo 160°, base of isosceles
ove equal) 0)

14
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15 The diagram shows two right-angled triangles, DEF and EFG.

L E
o ) |
40°
0 12cm
s 4o° = ﬂ Qlo
h >
=
D F

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

EF = 12 ws yp°® @
= 90925 m @
LGFE = 180°-90°-2¢%°

«

62°

foan 62 ° = EG @

2.19L5
EG = 91925 yx fan 62°
= '4'3(3#)

28°
Diagram NOT

accurately drawn

(Total for Question 15 is 4 marks)

18
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16 Steffi is going to play one game of tennis and one game of chess.

The probability that she will win the game of tennis is 0.6

The probability that she will win both games is 0.42

Work out the probability that she will not win either game.

Tennis Chess
* win
win <
06 y lose
0.5 win
0-y lose
Yy lose
006 xx = 042
Y= 1-07
= 0.3@
P (lose lose) = Ol}xo‘3®

@

(Total for Question 16 is 4 marks)

16
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17 The function f'is such that f(x) = (x — 4)> for all values of x.
(a) Find f(1)

fF() = (x-4)?
FOY = (1-4)
q
= (-3)* @ .........
. 9 (1)

(b) State the range of the function f.

............ foo20 (U
(1)
The function g is such that g(x) = % x# -3
(c) Work out fg(2)
flx)= (x-4)*
3( x)- 4
Xt 3
Falo = ¢ 4 -qy
(%
M(I)=( # —4)L® 256
243 25
_ (-i’b - e e (2) .....................
5 ) 29

(Total for Question 17 is 4 marks)

17



18 The diagram shows the graph of y = f(x) for 4 < x < 12

4 S
4 2"
— ~
_ P 4 /
y i) ]
7 2
/ ran /
U\
N\
/ /
/ /
\\ /
N\ /
—4 -2 [0) 2 4 N " 8 yd| 12
N d
~ —
-2

m

i}

0 -4

= -0k

36- 12

The point P on the curve has x coordinate 2

(a) (i) Use the graph to find an estimate for the gradient of the curve at P.

0,

(i1)) Hence find an equation of the tangent to the curve at P.

Give your answer in the form y = mx + ¢

(

mX+ C

J
J

\j-inftrce,‘)f = 3.

£~ Y- ih+erce‘)1’

©
-0-6x+ 36

The equation f(x) = k£ has exactly two different solutions for -4 < x < 12

(b) Use the graph to find the two possible values of £.

3)

®

Y= o0ex 436
)

1R
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o

Iy

1

Frequency
density 1o

3

b

4

2

0
140 150

160 170

180 190
Height (cm)

The histogram gives information about the heights of all the Year 11 students at a school.
There are 160 students in Year 11 with a height between 155 cm and 170 cm.

Work out the total number of students in Year 11 at the school.

Frequency density = Freguency

Class widHh

F"anemg) = Uass width x freq/uenc” d8n95+9
160 = 5 x €% + |0xlnc®
(60 = Ypox + Yox
lto = 80x

% = 2 @
Total Students :

I5x F32+5%x16+ 10XS 4 15x( +5x2.4 @
330

(Total for Question 19 is 4 marks)

10
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20 The diagram shows a frustum of a cone and a sphere.

The frustum is made by removing a small cone from a large cone.
The cones are similar.

T 4 Diagram NOT

accurately drawn
hcm

’ 2hcm

<+—rcm—»

The height of the small cone is Zcm.
The height of the large cone is 2/ cm.
The radius of the base of the large cone is »cm.

The radius of the sphere is »cm.
Given that the volume of the frustum is equal to the volume of the sphere,

find an expression for  in terms of 4.
Give your expression in its simplest form.

Volume of wone :

l X
3 tr h Volume of sphere = e
>
Volume of lﬂ@ Coneg = —‘_5“"1 (l"‘)
= 2Wr2h @
3
Volume of small Gone = 1 ¢ t_r)l(u)
3 2
= | ( 2\ |,
I —
3 ( ‘l-r)
- LI [ %
12

20




\/o\ume 0{: 'FHAShAM

Volume of frustum

Volume of Spkue

-

«

2T rth l T(("‘n
3 12
+ zt\
— r
Stk O
LA (PR
p)

%Fr‘h @

Volume of b'\q, Loneg — volume of small Cong

s o3y,
2 n
Yx 2y = Fx3h
49 v = 2L
roo= 2l
4% _:I‘_L
w0
r = 1‘\ U L
e (Total for Question 20 is 5 marks)

21
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21 The diagram shows the prism ABCDEF with cross section triangle ABC.

D

Diagram NOT
accurately drawn

A

Angle BEC = 40° and angle ACB is obtuse.
AC=6cm and CE = 13cm

The area of triangle ABC is 22 cm?

Calculate the length of 4B.
Give your answer correct to one decimal place.

(& = \3s5inyp°

- 8-3562 .. @

Prea of trian gle

(!

'—absin(,

2

23 = ! xpx8-3562.. 5 LACE @
2

Sin¢ACR = 0-9335¢ ...
Awute versien ACH

1

sin"' (0-¢175% )

= 6353° ()

ACB = 180- €1-353 = ng-643° ()
/7 0\1: loz_f(;z, l[oc, COSA

cosine rule

(AB) = €7+ (9-35(,1)1—2(6)(8-3551) os NG 647 °

> 153399
AB = dis3gaq

2.4 Cm @

22




22 The graph of y = acos(x + b)° for 0 < x < 360 is drawn on the grid.

VA
3
/N

2

/1IN

/ \
1 \ /

\ /

o 60 120 180 240 300 360 %

-3

(a) Find the value of a and the value of 5.

¥ Lo CAnen urve shifts to the lefy A= i
— 6o
\f bL< 0, then curve shiftc to the ri@H’ b= @ ..............
(2)
Another curve C has equation y = f(x)
The coordinates of the minimum point of C are (4, 5)
(b) Write down the coordinates of the minimum point of the curve with equation
0 y=fQ) 4
2 = 2 Y~woroinate 2 5 @
unaffected (o p )
(i) y=1(x) =7
5.3 - -2  X- tordinate (4 ........ T @ )
unoffected )

(Total for Question 22 is 4 marks)

P
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23 A particle moves along a straight line.
The fixed point O lies on this line.

The displacement of the particle from O at time ¢ seconds, ¢ > 0, is s metres where

s=0r+4r = 5t+7
At time T seconds the velocity of P is V' m/s where V > —5

Find an expression for 7 in terms of V.

. o 4 +k+mV
Give your expression in the form 3

where k and m are integers to be found

v=ds
dt
veosgeesi-s (D

V =3T*48T7-5

IT*+8T7T-5-V @

S
(

-9+ ﬁ?)‘—tl (2)(-5-Vv) @

—b t } b*—Y4ac
2(2)

2q

- *91J€4+60+11V

L
= _gt Jlagtnv 0

6
- -8+ [4(3 +3V)
6

o m
—%izl(3|+3v7® ! !
6

YR —b+ 3 +3y 0
)

(Total for Question 23 is 6 marks)

24

TOTAL FOR PAPER IS 100 MARKS




