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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to N terms, S = g [2a + (n— 1)d]

Area of trapezium = %(a + b)h

The quadratic equation HLH
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b +b* — 4ac
o —
Trigonometry In any triangle ABC
¢ Sine Rule —%— =2 __¢
sin4d sinB  sinC
b a Cosine Rule a?>=Db?+ c?—2bccos A
Area of triangle = lalb sinC
A B 2

Volume of cone = %nrzh

Curved surface area of cone = 77/

/‘h

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = z7°h
Curved surface area
of cylinder = 2zrh

aaaaaa

4
Volume of sphere = 5W3

Surface area of sphere = 477>
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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 is a hexagon ABCDEF.

l6cm
C D .
[ | Diagram NOT
accurately drawn
B E
T 24cm
l4cm l4cm

i AL [] s

20cm

CD is parallel to AF.
Work out the area of hexagon ABCDEF.

Fest ABEF —> 20%<I4+=2%0cm

Than ﬁa‘uz}um PCDE — -‘2-664-20) 10 =1Foem
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(Total for Question 1 is 4 marks)
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2 The table gives information about the times, in hours, some students spent doing sport

one week.

Time (T hours) Frequency Midpeint M>*E
0<T< 2 5 | S
2<T< 4 9 3 77
4<T< 6 24 5 120
6<T< 8 40 4 Zre
8<T<10 7 9 €3

| *-9S

Calculate an estimate for the mean time these students spent doing sport.
Give your answer in hours, correct to 1 decimal place.

Midpgink 15 fef middl of €ach Aass width,
ME s midpoint X fFrequny

495 s.g Mean = sum total
§s nmboer of Nalues

..................... Se%¥......... hours

(Total for Question 2 is 4 marks)
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-1
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Z / T
g -3
o /
o 4
.
s
o
SRes (a) Reflect triangle S in the line y = X
§§§$§3‘§; Label the new triangle R.
o . )
—4) Move b units left
e (b) Translate triangle S by the vector .
: —6) wmove b units dowon
Label the new triangle T.
1)
(Total for Question 3 is 3 marks)
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4 Anna and Lionel share $675 in the ratio 4 : 5

Lionel gives % of his share of the money to his mother.

How much money does Lionel give to his mother?

AL
Q—'-S -_s)ra’l‘

Lioned has 5/9 patth —= 5/9 xJS7S' =1375

s 3/s of his §375 & mofrw — 3fs =375 = f225

of 9 polts of $675

VIHVSIHLNIZLMMIONOG

Mr Hive

(Total for Question 4 is 3 marks)

5 E=n+n+5
Ali thinks that the value of E will be a prime number for any whole number value of n.

Is Ali correct?
You must give a reason for your answer.

o
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.
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280858
s
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o X
Tt
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%

..... No, becaust if T buhe N as S ax reswgt is nob plimts

..... TR N T R S AT B SR o AL N AN < A S

E=(S+(S)+S =25+S+5 =35 . 23S s not prime.

S=<7=35 (Total for Question 5 is 2 marks)
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A B C Diagram NOT
accurately drawn

38° ‘

D E F

ABC and DEF are parallel lines.

BG =BE
Angle DEG = 38°
Angle GEB = 65°

Find the size of angle ABG.

< ABE = 180 — (6S+33)=277°
2 GRBE = 110~ (65+63) =5S0°

L ABG = 77 —so=22°
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(Total for Question 6 is 3 marks)
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7 Here are the first four terms of an arithmetic sequence.

2
w 6 10 » 1418
- +4 T4 e
(a) Find an expression, in terms of n, for the nth term of this sequence.

Croes up wm 4 So kN

08 tym is 2 So 4nt2

g
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&
oo
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@Y
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g

(b) Write down an expression, in terms of n, for the (n + 1)th term of this sequence.
. ~
bAtZ = (M+)+2 = GAry+2
=4n+6

LN N

(Total for Question 7 is 3 marks)

8 (a) Write 1390000 in standard form.
é

1¥390 obb) o — 1-39 x10°
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(b) Write 0.005 in standard form.

=
0/‘-’\99' —> S.ox10 °

(Total for Question 8 is 2 marks)
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9 Here is an empty pool in the shape of a cuboid.

2.5m accurately drawn

‘ Diagram NOT

e - ——

The width of the pool is 3m.
The length of the pool is 12 m.
The top of the pool is 2.5m above the base of the pool.

Jeb is going to put water in the pool.
The level of the surface of the water will be 60 cm below the top of the pool.

Water flows into the pool at 400 litres per minute.
1 m® = 1000 litres

How long will it take to fill the pool to 60 cm below the top of the pool?
Give your answer in hours and minutes.

We wark Meax hijnt k8 be —€ocm ot pool heijht.
pool height = 2 -Smhrs = 259 Lm

2Soc ecm— Cocm = 140w = ) <9 meAvs
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(Total for Question 9 is 4 marks)
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10 Solve

X +2y=15
10x —4y =2

Show clear algebraic working.
® 3x + 25 =15

@ 10 ¢ —Q-b'*z-

D x2 — Gx+45=30
(:)* | —= 10 xX—b4,="1

|6 +0y=32

o =2
_——
_—

3GH+ 2y = 'S
6 +."Lb=.|s
7y =9

b:_u_ss
E—————

Y= eSS

(Total for Question 10 is 3 marks)

11 Change a speed of 72 kilometres per hour to a speed in metres per second.

72 lowmutts —» 72 Geo muins

4 hour —> 6©

(o)
729 o_, =20 m|s

minukes —s 3600 seconds

............................ metres per second

(Total for Question 11 is 3 marks)
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12 A company makes cars.
In 2016, the company made 350 cars.

In the first 6 months of 2017, the company made 25 cars each month.
In the last 6 months of 2017, the company made 45 cars each month.

(a) Work out the percentage increase in the number of cars the company made from
2016 to 2017

206 —= YSOCHw's
2017 — (25 %)+ (5% = 420 Cor5

330 X X =40

LG1O ¢ =1.2 =20 N\ inwreax
sso

The company’s income in 2017 was $500 000 more than the company’s income in 2016

The company’s income in 2017 was 8% more than the company’s income in 2016
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(b) Work out the company’s income in 2016
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(Total for Question 12 is 7 marks)
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13 Each month Edna spends all her income on rent, on travel and on other living expenses.

of her income on rent.

W | =

She spends

She spends % of her income on travel.

She spends $420 of her income on other living expenses.

Work out her income each month.

1 - é/s-l- 11s) = 7/is spnt on \vir3 LR NS
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(Total for Question 13 is 4 marks)
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14 (a) Simplify (2€ 3

____________ el

(b) Expand and simplify (3x — 4y)(X + 3y)

ng _9.:))(3(4-35)
3c + Ixy —4x5 —125*
Xt rsxy —25t

Ja xa

a—2

can be written in the form ak

(¢) Find the value of k.
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(Total for Question 14 is 8 marks)
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15 There are two bags of counters, bag X and bag Y.

There are 20 counters in bag X.
11 of the counters are blue and the rest are red.

There are 16 counters in bag Y.
9 of the counters are blue and the rest are red.

Arkady takes at random a counter from bag X and takes at random a counter from bag Y.

(a) Complete the probability tree diagram.
bag X bagY

YVig

/ o

9/16 Lley

red /
\

/16

blue

<d
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(b) Work out the probability that the two counters are both red.

7 7 63

/32
(2)
(c) Work out the probability that the two counters are both red or are both blue.
Loth red + bofh Slax
. 9 7 9y = ez
26 X 7o + (Ze ™ i¢ 320
162
............. 20
3)

(Total for Question 15 is 8 marks)
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Diagram NOT
accurately drawn

The points B, C, Y and X lie on a circle.

AXY and ABC are straight lines.

AX=12cm XY=Xxcm AB=xcm BC=4cm
(a) Show that x> — 8x — 144 =0

H(4+G) =12 1z +%)

(T G =144 412
{) -2, — 4y
WKL X144 =0

(b) Find the length of AC.
Show your working clearly.
Give your answer correct to 3 significant figures.

AL =x+4% sSo Hhrst work ot K

x2 — Ce—I%4¢ =O a=1 b=—-% &= -144
- b b —Gac _ "‘?LrC-t)"-_-@.xm—wu
2 e x|
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 26+G& . cm
T + J6wo 2 =4+ 6o
<= = Txog-4Wio  ¢réliori=z0.¢

(Total for Question 16 is 7 marks)
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17 The table gives information about the areas, in hectares, of some farms in Spain.
Area (A hectares) Frequency F‘ s, \
0<A< 20 40 2~ |
20 <A< 50 90 3 \
50 < A< 100 140 2-%
100 < A < 300 140 0.7
300 < A < 350 40 0}
On the grid, draw a histogram for this information.
A {requenty density = {requenty = closs width
4
3
Frquency —”
density
& 1
o
o
e
e g
i 0 >
S 0 20 50 100 150 200 250 300 350
o
S
SR Area (hectares)
s
'gi;:?gi: (Total for Question 17 is 3 marks)
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18 Here is a quadrilateral PQRS.

Diagram NOT
accurately drawn

g
O
Q)
-
o
m.
&
=t
s
B
3

Angle SRQ is acute.

Work out the size of angle SQR.
Give your answer correct to 1 decimal place.

<@t = 412t — 2 x¥x1LxCOS 120 CR e
SO= J304%

San R
VZol 1

S L = S;“?ljx\)g:

L =¢gi-56337613°

N 17 :
A S ke

"

o
®.“§?‘g!’: SIHL
S

<

AT

BB
SRS

e
T
.

-]
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(Total for Question 18 is 6 marks)
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19 The curve shown in the diagram has equation
y = x> — 27x + k where K is a positive constant with k < 54

The curve has a maximum point at A (a, b)
The curve has a minimum point at B (c, d)

y A
A (a, b)

Diagram NOT
accurately drawn

B (c, d)

Using differentiation, find the value of b —d
Show your working clearly.

\9-::(3.-‘2.'7:‘ + Kk
do /e = 3x* =27

2?2 —-27=0 "’7‘1_‘?:0
(7¢+32)(x-3D)=0

wx="T73
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G= (Y —27 D= Skt = b

b—c = (S#-Hc) — (_54.4.14) = l1o¥

AAAAAAAAAAAAAAAA 1%

(Total for Question 19 is 6 marks)
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20 Two functions, f and g are defined as

f:X|—>1+l for x > 0
X

g: X ——  for x>0

Given that h = fg

express the inverse function h™! in the form h': x> ...

(Total for Question 20 is 4 marks)

| < x|
e i
<~ | + l'.. % Z =+ ;L:-i
So h — b"—‘l-l-_;_';"l' .ar.-l-l —_———
2 = =
W=l =5 eTI=go > x =TT, -
- -1 _— =)
to &'u\d nNerse JS—\u\ct'Lor\: 'zo h'= TL_-"
wap T -2
1) rearrange to make £ the sxxbbcct
5) quCt ¥ with W) and g with 1
=
x—y )
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21 (a) Show that x(x — I)(x + 1) =x* — X

x(x=1) ™ x*-x
(xa-—ac)(x"") — 53 2t et
= %3 _2¢

(b) Prove that the difference between a whole number and the cube of this number is
always a multiple of 6

One. of the numbers is even (o w\\xk’c't?kc o Al
One. of the numbers is a mu?u o 5,
Hence the difterence will always be a multiple of b,

(Total for Question 21 is 4 marks)
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22 A 3-D shape consists of a hollow sphere made of metal.

The diagram shows a cross section drawn through the centre, O, of the sphere.

The internal radius of the sphere is 1.2m.
The thickness of the metal is tcm.

The density of the metal is 2700kg per m*
The mass of the 3-D shape is 1980kg.

Work out the value of t.
Give your answer correct to 2 significant figures.

mass 1980 1
Volyae = volyams 2700 IS

4z n (12+6)3 - @/gr(l_n?__%
i (12+€)=7.97.. . :
Cie2z +) =903 ...
e +€ =1.239
L= (.039 22 afrcs
= 3.9 m

Diagram NOT
accurately drawn

t= S

(Total for Question 22 is 5 marks)
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23 Work out the sum of the multiples of 3 between 1 and 1000

Firs€é Corm =3
[_otf‘(' tem = 9’9

999 = 333 tums
32

333 (3+999) =i¢c¥33
‘2- e,

——

Sum =

GO
iy
Doy

SEEsis
SRR

0}.:‘
5

s

R
SRR

=
S5
o

............ 166%32

(Total for Question 23 is 4 marks)
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