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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = 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
v —b +/b* — 4ac
> —
Trigonometry In any triangle ABC
¢ Sine Rule —— = 2 __¢
sin4 sinB sinC
b a Cosine Rule a*>=b*+ ¢* — 2bccos 4
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

length

Volume of cylinder = 7r°h
Curved surface area
of cylinder = 27zrh

______

Volume of sphere = %nﬁ

Surface area of sphere = 477>

N
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Answer ALL TWENTY THREE questions.

< Write your answers in the spaces provided.
(>
Z, You must write down all the stages in your working.
o v
; 1 Here is a hexagon ABCDEF.
o
= c 16cm D '
= [ ] Diagram NOT
5 accurately drawn
=
o B E
(o}
24cm T
14cm 14cm
LU [] L1,
20cm
CD is parallel to AF.
Work out the area of hexagon ABCDEF. @

A= Wxa2o + \6(7@4-\(:\%0 ML M
A30 +las M dep | of 2

= Lkébml A\

I

(Total for Question 1 is 4 marks)
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The table gives information about the times, in hours, some students spent doing sport
one week.

9
o
Time (7 hours) Frequency W\{ollgoil/(\ %
-
0<T< 2 5 | =
s
2<T< 4 9 E =
2
4<T< 6 24 S =
5
6<T< 8 40 1 2
=
8<T<10 7 9 2
Calculate an estimate for the mean time these students spent doing sport. _
Give your answer in hours, correct to 1 decimal place. wnid i ot
(U2
‘Z—COC— C’Wﬁ—pradua"ﬁj
_ % | + 9x B 4+ 2UxH + Lox 1 + %9 e S <
) a +2 +uo +1 = N ZE (41 » 2o o vt ickgoival =
A i o 7 kot ok odded )
O
= Las
st o 038
%5 S
0~'
~ 5 3 hoors A\ :{:w
@
0’:’
=

QR
tetetotet
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25N
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o
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oSetotels
55
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%

(Total for Question 2 is 4 marks)
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(a) Reflect triangle S in the line y = x
Label the new triangle R.

2)
(b) Translate triangle S by the vector

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?

615
q -0 ML . £15 24 %8

L: 5x75 = §376

2«75 = 9726

— VV\Q-"\/\&’

M

(Total for Question 4 is 3 marks)

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

Is Ali correct? Ml EV v ang n

You must give a reason for your answer.
2
n=k: E=L + L +5
= 25 w]/\'\c\n 5 nst pﬂW\C

A’\ -0 |\)¢>l\ anA E\/ao nen- PrCmC

No - when n= & £ o wnot rlme

(Total for Question 5 is 2 marks)
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6
A C Diagram NOT
< accurately drawn
&
-
A
=
=
z
(o8
s
EE:
; D F
g ABC and DEF are parallel lines. @
(o]
S BG=BE
Angle DEG = 38°
Angle GEB = 65°
3 Find the size of angle ABG.
| seer= wo-5-% L gap=4LGED = €5° <0ER =B+ &5
58 3 .
v = 1° M LOPE = G - 2x65  oc &2
= LRDBE — eithar — = LEBC

= 5&0

LR8BG =T1-50 M\ complele wethed  £AEG= 180 —lod- 5o

=97° M ==

(Total for Question 6 is 3 marks)
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7 Here are the first four terms of an arithmetic sequence.

6 10 14 18 o
o
<
(a) Find an expression, in terms of n, for the nth term of this sequence. 3
e e © :
m
— 2
x| + X =& —o L~y 5
(UEN TN 7
=
=
........ ot Az | 2
(2)

(b) Write down an expression, in terms of n, for the (n + 1)th term of this sequence.

LQCV\-\—\\-\—?\ = ln+b M adher

(Total for Question 7 is 3 marks)

8 (a) Write 1390000 in standard form.

.................... | Ao B
1)
(b) Write 0.005 in standard form.
<<<<<<<<<<<<<<< x> B
1)

(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

DO NOT WRITE IN THIS AREA

The width of the pool is 3m.
The length of the pool is 12m.
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

5 S 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.

B gt of water = 25-06= 1A ®
= [\ w

£ | Vewoker = 2x12x1q M

= £8ben

= 6% koo |

| Aime needed = GBKOO g Tl ieen 2 Leo

Foses 1939 ( :

S = [ minoctes

:\ = QLhoors 51 (/V\\‘V\L)‘]'es A\

& &:’0 .
e L hours...B\ ... minutes

SR (Total for Question 9 is 4 marks)
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( )

10 Solve

x+2y=15 O©
0x—4y=2 @

Show clear algebraic working.
® © DL~ éoc + Lq—j = DO @
®>+6 : o =22 M

o = L

3: LS
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(Total for Question 10 is 3 marks)

B85
S

SR

oot

X

11 Change a speed of 72 kilometres per hour to a speed in metres per second.
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(Total for Question 11 is 3 marks)
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12 A company makes cars.

In 2016, the company made 350 cars.

<
i
5,1: 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.
=
z (a) Work out the percentage increase in the number of cars the company made from
g 2016 to 2017 @
e
= 2o T 6%I5 + bxus = ko M
) M
= =
Q Ols tnerecte = w %< 1o dM\
(] 250
= 2% W ()

....................................................... %
4)
The company’s income in 2017 was $500000 more than the company’s income in 2016
The company’s income in 2017 was 8% more than the company’s income in 2016
(b) Work out the company’s income in 2016
o0 coo = 3l O‘C Income n 20
Scoccd _ fLasvoco R
6 cRB
- ()
(M 5% ) M o)
e o
3)
(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.

She spends — of her income on rent.

She spends — of her income on travel.

nN|— W=

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

Work out her income each month.

[ L _ 349
27 s S

O
o
<
(@)
|
=
=
i)
m
2
-
22
)
>
=)
m
>

.3
]

MU (= o5 )

i - OVLLE
=3®410=€H“lM\(0 )

income = 2020 (o
1 D\Llféé«r_

SRR, QL
X, 5K, 5K, %%
RRRARRARARARARNK <

(Total for Question 13 is 4 marks)
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( )
14 (a) Simplify (2¢* /%)
21 >
Q:b = 6 (ez \3 ’ G:i\

= &
e ¢ (Bl » Lrerms v )
6
________ Be {1 et
2)

(b) Expand and simplify (3x — 4y)(x + 3y)
= ‘5067' + Oloﬁj - t—yocn - \237' M\ L?)/\

£~ %%
W
o
L
v
b 0%
=
ol
(= =88
4

= Dby 513 - \’ltr A\

(2)
\/Z—fa can be written in the form a*
p=
(c) Find the value of .
v B/ l—z-ﬂ - (-2)
G x C — Ce o (=3
o a™ M1 o xa = o
-
= O > o7 gi/i _ a_g/?’
a—’L
1
= k=7
5
k= = W
) @)
e 21 2 |
(d) Simplify = ~
4 -1 ()" -1
= 2" -
Qr\’\" - &« &\Qpe’e«v.e O‘C iso),oarcs
=T
= =1
I L
2% T N L
(2)
555 (Total for Question 14 is 8 marks)
55 L /
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15 There are two bags of counters, bag X and bag Y.

There are 20 counters in bag X.

o
11 of the counters are blue and the rest are red. o
=<
There are 16 counters in bag Y. 3
9 of the counters are blue and the rest are red. 5
Arkady takes at random a counter from bag X and takes at random a counter from bag Y. -
=2
(a) Complete the probability tree diagram. =
7
bag X bag Y >
]
9 ol >
e
[
blue
°
S5
=
red @
7I/6 red i
A \abels & Pmbﬂb\\'l‘%@
M« correct alcockore 2?4 loancla 3)
L J ¢

14
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(b) Work out the probability that the two counters are both red.
é‘ P(R\\Zz\; 2 %?{; M
<
% — b3
= = 2= ®m (onae-on &>
7 SO
‘g‘: @)
16 (c) Work out the probability that the two counters are both red or are both blue.
= £ \ 4
a P=22m t 25Xk ™
25 i
_ e 1
fa)7s) o
YLD
ol
........... 6O
3)

(Total for Question 15 is 8 marks)

J
15

AR R A Turn over »
P 5 9 01 2 A 01 5 2 4



16

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

AXY and ABC are straight lines.

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

1L (et 12 = wc(oett) M
M\

Vo + \ll x’ + lex

2 B — Wy = L™

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

8 £ ST + bl x (- 16w
L

dGC =

= &= /oo
L
_G.65, Ibrts

M\

S

X O as \eﬂﬁ-Hr\-:\ o = |66

‘AC = 2w+ L
~ A6 B (266 - 20 &S)

@,

3)
My (Alees ene ogn error
e ~8 )
Al
Ao
4)

(Total for Question 16 is 7 marks)

Diagram NOT
accurately drawn

V34V SIHL NI 3LIYM 1ON 0d

16

P 5 9 01 2 A 01 6 2 4




17 The table gives information about the areas, in hectares, of some farms in Spain.

Area (A hectares) Frequency

20 40 = 2 M e 284V (o 2bas V)

50 90

0<4

N

> Ml: AV (or'blomrf:\/y

2.3

300 140 ~ o A - Luuj correct \/\(a‘vgmm

350 40 2 =03 @

On the grid, draw a histogram for this information.
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(Total for Question 17 is 3 marks)
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18 Here is a quadrilateral PORS.

Diagram NOT
accurately drawn

Angle SRQ is acute. @

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

@51 = 82 + 111 - AxBx 2L x<cesl2e® M

B8 = J 0o CA_, 17 L(xbgg\ M

. . >
an o _ 9inZ M

—

J ol 9

oir\"‘ <M M\ Cc—ﬂw\ e Impli:d bj Gtmwzr\

N

o
3

= Bin (o\fmcﬁ,,)

~ 01.6° A (6188 - 416

Bo — 271- 6L.é
g Bl

cC <
\(
~
(@)
©
7Q
\

R

(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 £ < 54

The curve has a maximum point at 4 (a, b)
The curve has a minimum point at B (c, d)

y 7 N
A (a, b)
Diagram NOT
accurately drawn

©

<
w
(e
<L
9
o v
o
&
(i
E
e
;.
o
o
G

QS
=V

B (c,d)

X XXX <
00000000000
ARER

24
P

%Y
o5

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

00000
$1¢
i

e

QKK
LT
s@"

2 <

d%r — ’333; _170 =0 M| (’5961 o 2’1\ aM\ @L)qa'ra"\c =0
= At
KL 92

Podel
SO% ¢ ..C( = O

%
-

020

Y= - ) 3=\o = C-‘?)\'b ~ 2(-2) +k \V/\\\

be¢
0:0@0

XX
i
Sogs

I

5k + Kk ' either

555

o
RIKX

N NI}
%~ axd +k (or M)
il = *’6-14’4-’\(

A
Ty
R

T
555
R
\I
o
(<
[
Qo
I

= h-d = Strle — (=5al] MU (4 al prvioos M marks)
= = 54 4k + Sk ok

i =g A

s (Total for Question 19 is 6 marks)
5% U y
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20 Two functions, f and g are defined as

Given that h = fg

f:x|—>1+l

for x > 0
X

x+1

for x > 0

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

W = wcﬁa(w)]
\

= 2 )
‘3“\ = e+
Q2
e+l = ?‘\‘ (brd\M\
2
I = — ~\

2 +3
e+
2 A\

3(0(,\_\\:-0(«+:5
- x+3

OLU «i—f\«l

ocj —oC = 3‘3 M

oa(j—\\ = '5~j

(Total for Question 20 is 4 marks)
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DONOTWRITE IN THIS AREA
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21 (a) Show that x(x — I)(x + 1) =x* — x

o (o) (oea) = o (ot A or (;zq/fz_\ (.ac+\\
— ‘D(:b— X \0‘.\ @

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

let wlole nomboer b= N

(1)

> 2
n-n = nln «\\
= n CV\—H\(V\—\\ Whdn 1o a prédo:]' st D ceneccohue },r’%f(j
one b Haeoe nombers mosh be even (mo\%plc L 2) R

ore of Yoz nombes mud be o molhple S

— I/\,b — N '\o 7N w\uu”\?lé o‘p é \A’\

3)

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

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

Diagram NOT
accurately drawn

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

The density of the metal is 2700kg per m? 1= 7
The mass of the 3-D shape is 1980kg. M
Work out the value of ¢. = V= 0

Give your answer correct to 2 significant figures.

\/6\'\“?6 = lage @

Q2 1060
= %w? (=0
& i L My (cod b (—EHQP)
\/6)!\0\6 = %/“/‘Z — %/WX\\IL = lg \ Cou e
pe =
|
%TT R = %g + %y’ﬂ‘y\\l} ML
— hAa.._..
= 2.
K = ‘7\01_?,_, K LeT
= \‘QOB o

= \L2Z+t = 2/ \an> Ml

't—:. \\Q.'bc\/». — \‘7—

= O~ Off)c\ P 744\

= ‘B\ClGV\’\ \q'\ _ 6IC\

(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
G = A+ C4 . 4+ A1
tribamebic oecies : a =3 d=3 M (o =73, lat=a99)
n = Wﬂg— = 233 M
67;53 — 3’%3 LxD + YL XD = ’3;51__3_(3,\_ qqcl\ |
= \(& > M
..... |6 BVD
(Total for Question 23 is 4 marks)
TOTAL FOR PAPER IS 100 MARKS
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