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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 l—>|
The solutions of ax” + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b = ~b* - dac
> > ; >
Trigonometry In any triangle ABC
< Sine Rule —%— = _2___¢
sin4d sinB sinC
b a Cosine Rule @’ = b’ + ¢’ — 2bccos 4
Area of triangle = lab sin C
A ; B 2

Volume of cone = %mfzh

Curved surface area of cone = 7r/

A

Volume of prism
= area of cross section x length

Cross
section

length

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

‘‘‘‘‘‘

Volume of sphere = %mf}

Surface area of sphere = 477°

N
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Answer all TWENTY SIX questions. o%
%
2%
Write your answers in the spaces provided. Q’o,o,
%
You must write down all the stages in your working. Q%\C‘o@

1 A plane flew from Madrid to Dubai.

The distance the plane flew was 5658 km.
The flight time was 8 hours 12 minutes.

Work out the average speed of the plane.

d <65%

3 =2 _ = 690
8,2

(Total for Question 1 is 3 marks)

2 Here are the first 4 terms of an arithmetic sequence.

85 79 73 67

Find an expression, in terms of n, for the nth term of the sequence.

79~ 85 =-6

(Total for Question 2 is 2 marks)

3
VAL U0 O 0 0 RO —
Turn over
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l%\?‘
&%
o
%.
%
xcm % 3
A 05 Diagram NOT o,%
accurately drawn ﬁQ%\
@
8cm >
l4cm
| =
6
%7 D
13cm

The diagram shows the shape ABCDE.
The area of the shape is 91.8 cm?

Work out the value of x.

'3'(':‘)( b4+ 8x= 9.8
2

3(124x) + 8% = 913

394 x4 8x= 918
N +29= TI-8
fx= q1.8- 31

x~ S2.8
'

- 6.5

(Total for Question 3 is 4 marks)
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4 On a farm there are chickens, ducks and pigs. O%
%

The ratio of the number of chickens to the number of ducks is 7:2 /)%o,
The ratio of the number of ducks to the number of pigs is 5:9 %.
There are 36 pigs on the farm. Q%‘o

Work out the number of chickens on the farm.

C: D D:'-i>
: 2 Sal

(Total for Question 4 is 3 marks)

5

MR T 00 Turn over
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%%,
5 (a) Expand and simplify 3x(2x + 3) — x(3x + 5) O%Oo
%
2 2 Y,
€x 4+ 1x - 3x°-SY %%
k>
2
3x 4+4x

(b) Make ¢ the subject of the formula p = at —d

p+d=af

5 n
. w X w
Given that — ="

w
(c) work out the value of n.

San -3 o
= W

nt 2 \0
(V8 = L

ne 2= 10O

(Total for Question 5 is 6 marks)

P 6 5 91 4 A 0 6 2 8



6 Grace has a biased 5-sided spinner. .

<

Grace is going to spin the arrow on the spinner once.

The table below gives the probabilities that the spinner will land on red or on blue or on green.

Colour Red Blue Green Orange Pink

Probability 0.20 0.12 0.08

The probability that the spinner will land on orange is 3 times the probability that the
spinner will land on pink.

(a) Work out the probability that the spinner will land on orange.

1,(0. 724 0-12% 0008')‘—' 0.6

P:o:ru\’ok\ Y
4 : 3 4 =

Grace spins the arrow on the spinner 150 times.

(b) Work out an estimate for the number of times the spinner lands on blue.

o-12 x ISO

(Total for Question 6 is 5 marks)

7
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7 —4<2y<6 %,
@,
v is an integer. %,
%
(a) Write down all the possible values of y. Q%‘o

~2<y<3

(b) Solve the inequality 7¢ — 3 < 27+ 31

Show your working clearly.

-2+ L343
st £ 3¢
t ¢ 34

C—

S

(Total for Question 7 is 4 marks)
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8 The table shows the populations of five countries. O%
00,)%
Country Population O%Q%\

China 1.4 x 10° ,,
Germany 8.2 x 10’
Sweden 9.9 x 10°
Fiji 9.1 x 10°
Malta 43 x 10°

(a) Work out the difference between the population of China and the population of Germany.
Give your answer in standard form. 7

\-L(K‘O“—- 8.2 yio

1oF (14o-3-2) = (2(.8K10

Given that

1
population of Fiji = % X population of Sweden

(b) work out the value of k.
Give your answer correct to the nearest whole number.

q.1 x lo°- 'f:’ RIS

6
k= Q~‘lx10ﬁ = 10-376(

QxS

A | B

(Total for Question 8 is 4 marks)

9
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9 (a) Factorise fully 25a°c’d + 454°c’h & ? Q O% o%
Sa ¢’ (Sc'AAdL)
2.
(b) Solve (2x +5)*=(2x +3)(2x— 1) Q%‘o%

2
Gx + 20X+2S = Gx’_2x+46%-3

kx4 20425 = 4x?, gx-3

20f ~-4x = -3-25

(Total for Question 9 is 5 marks)

10 Jethro has sat 5 tests.
Each test was marked out of 100 and Jethro’s mean mark for the 5 tests is 74

Jethro has to sit one more test that is also to be marked out of 100
Jethro wants his mean mark for all 6 tests to be at least 77

Work out the least mark that Jethro needs to get for the last test.

__x, '—‘?Ll — L= ':H{XS
S L= 240

427 5 = A6
6 4= 462

G {2 — 3 40 = q2
................. z

(Total for Question 10 is 3 marks)

10
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11 J2x16=2"

(a) Find the value of x.
Show your working clearly.

!
£ 4
2t x 2 _ 2
4.5
2V 2"

X

arey .
=11

(b) Find the value of n.
Show your working clearly.

-%0
(f n

= [l
"l-l -3%0 -y n

1 =l

(Total for Question 11 is 4 marks)

P 6 5 91 4 A 01 1 2 8
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%OO
%
X = ] L’ .S- ...........................
n- -84
1
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12 The diagram shows a sector of a circle with radius 7 cm. O%
OO,%/

(o )
. %.| ©
Diagram NOT ¥ =
7cm accurately drawn b
=
=
—|
m
[ 2
_'
:_':.
v
=
Work out the length of the arc of the sector. &

Give your answer correct to one decimal place.

_Ei ¥ ,Q(IT/(:?)
60

)
@)
=
o
e |
=
&
e |
m
2
o |
L
5]
p
o)
m
3=
_______________ 6' . CIM
(Total for Question 12 is 2 marks)
)
Q
=
o
=
=
2
—|
m
Z
=]
x
7
P
o
m
o

12
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13 Expand and simplify 4x(3x + 1)(2x — 3) Oé),,
Show your working clearly. O%'@
2 %
7
L|r<“"“*“"g) %
%

4 x (érz..z £ -3)

(Total for Question 13 is 3 marks)

14 Here is the number of goals that Henri’s team scored one summer in each water polo match.

’[ l_'
5 8 \—9J 11 13 13 14 15 1_6_J 17 20

Find the interquartile range of the numbers of goals.
Show your working clearly.

uo = —?\—(IH-H = 9

le = ¢ Q) = 3
16R = 16-9

(Total for Question 14 is 2 marks)

13
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15 P, QO and R are points on a circle, centre O. O%
TRV is the tangent to the circle at R. OO/;)
.%/
0 %:
¥
o) .
2380 Diagram NOT

I accurately drawn

Reflex angle POR = 238°
Angle ORV = 60°

Calculate the size of angle OPQ.
Give a reason for each stage of your working.

(o§v3 - CIo" EQ&AA’MQ on a "aﬂjeﬂ'l']
(OéQ) - Tb- 60 = 36

(pol) = 340-238 =122 [A?k“s% aaw;da

( n .) . 4> 360
PQR = -’i—.‘:é| C&v‘k’a‘ a.\b (S doubl
- C«"a.om)ee\zo a e
L Squa«al(J L'j SJaW
(0Pa) = 360 - (238+30+61)
CA'\al(’S oo Ea.ad sdd (. ’
op fo 2 OJ (Total for Question 15 is 4 marks)

14

P 6 5 91 4 A 01 4 2 8



16 Use algebra to show that the recurring decimal 0.2813 = 190

Y = o. 28131313 “g,
loo X = 28.13033-—
X= a.z&m‘ -

Co—

qQ4x = 24. 85
of = 23.85 x1o0 _ 2385 S S#

C— G
- - ’

9 X loo Qo0 Q30

(Total for Question 16 is 2 marks)

17 Using algebra, prove that, given any 3 consecutive even numbers, the difference between
the square of the largest number and the square of the smallest number is always
8 times the middle number.

N — {n1<3€/
An — even

2n , 2nsl , 2n4+

(2nst) 5 (20) 2

Lm24 160 4+ 16 - un = 1én416
2(2n+2)

(Total for Question 17 is 3 marks)

15
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18 The table and histogram give information about the distance travelled, in order to get to O%
work, by each person working in a large store. %,
.%/
%.
Ccl) Distance (d km) Frequency ; D Q%‘OO
10 0<d<10 40 L
] Co |F
S 10<d< 15 3S + D
S 15<d <20 34 .12
\o 20 < d < 30 56 S.6
30 30 <d < 60 30 1

6

Frequenc
density )Ll

2

VS // { 7/

0 10 20 30 40 50 60
Distance travelled (km)

16
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Using the information in the table and in the histogram, .

(a) complete the table,

(b) complete the histogram.

One of the people working in the store is chosen at random.

(c) Work out an estimate for the probability that the distance travelled by this person, in
order to get to work, was greater than 25 km.

(5xs6)+ 3¢ = S2
bl = Go+ 354 3 456+ 20 = 200

sg _ 24
"2°° =

24

S—

i N O

(Total for Question 18 is 5 marks)

17
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Turn over
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19 The Venn diagram shows a universal set, ¢ and sets 4, B and C. .

12, 5,9, 10, 6, 3, 4 and 8 represent the numbers of elements.
Find
(i) n(4 U B)

124 lo+ S+6+T+%

(i) n(4' " B')

?‘h?,m%f o $i2,00, 4, 8§
4+8 0 12

(iii) n([4 N B] U C)

?9;6? @, §|°/‘ng:‘+?

g‘(‘d‘f‘O‘f 3,‘.'__( ..................... 28 .....................

(Total for Question 19 is 3 marks)

) RO O
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20 p==Y %
y /)%o,
t = 9.7 correct to 1 decimal place %’Q&
Q

w = 5.9 correct to 1 decimal place K2
vy =3 correct to 1 significant figure
Calculate the upper bound for the value of P.
Show your working clearly.

5 238

~ 9.65

.95
w
™ $.3S
g-S
/’
~ 2.6
w - = = )
Y4 2-5
___________________ .66
(Total for Question 20 is 3 marks)
19
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21 Given that x = and that y = %Oo
9y +5 Sa -2 /’2%
find an expression for x in terms of a. %
Give your expression as a single fraction in its simplest form.
S
L= — z
C( ( Sa- Z) +5
< x Sa-2
X = —
Sa-1
¢ (Sa-2)
Y =
4é + $(Sa-2)
X = S (Sa-2) S (Sa-~2)
- ., '_ﬂ —
4S+25a-10 25a + 39S
)( = g’c Sa - 2)
& (Sa+7)
Sa-2
............ -Sa,‘.?-

(Total for Question 21 is 4 marks)

20
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22 The diagram shows a triangular prism ABCDEF with a horizontal base ABEF. O%
o
D %,
Diagram NOT %Q%\
accurately drawn Q
C 12c¢m %
12cm
E
A 15cm
4 10cm B
AC=BC=FD=ED=12cm AB =10cm BE=15cm

Calculate the size of the angle between AD and the base ABEF.
Give your answer correct to 3 significant figures.

M
k= SRt ose s

A 15 F
D

DM = \/TZZ— Sz = m |2

M S €

I 9 |
tar ( sﬁ) /,f?

(Total for Question 22 is 4 marks)

21
| AD OO0 D 00 O A0 0 —
Turn over
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23 The sum of the first N terms of an arithmetic series, S, is 292

The 2nd term of S is 8.5
The 5th term of S'is 13

Find the value of N.
Show clear algebraic working.

1, - a% (n-l\J

B 1d = 4-S
=]
a 4+ l-S: 35

(a= %]

S, = 242

-S(n-—l) = 292
_'\T-j_’_lﬁh ‘ J

n [,q 4 IvSn—‘-S] = S&4

n[1.6n + 12-53 =S84

l-S\n?.p 12.Sn —S8Y=0c (% 2)

16 °4 25n - W63 =0

( n- /6) ( Sh ,F ? 3)—' O(Total for Question 23 is 5 marks)

rz_,eéw

) R O O A
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24 The functions f and g are defined as o%
o)
f(x) = 5x* = 10x + 7 where x > 1 ”2%/
%.
g(X) =Tx—6 %OO
%

(a) Find fg(2)

Q(Z) - 3'(2)"{
= WYy-6
= 3
£(3) - S(g)i-lo(?)'F?: ............ 26F

(b) Express the inverse function f ' in the form f ' (x) = ...

j: S (12—214’%)

y= s [(x=1 it
5:sf(z—l)z+ 2]

j: 5(1’")2—(-2

e —<
" eced

ec _
i 1= (32 ¢

(Total for Question 24 is 6 marks)

23
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25 The diagram shows two circles such that the region R, shown shaded in the diagram, is O%
the region common to both circles. %,
2
Q.
Diagram NOT %/‘Q%‘
accurately drawn 0%

One of the circles has centre O and radius 5cm.
The other circle has centre P and radius 4 cm.
Angle AOB = 50°

Calculate the area of region R.
Give your answer correct to 3 significant figures.

ag=J(6) % ()% 2(5)() es(s)

AR = 4.226|826|q'

Cos-' qz+ 4 Z (q.226(325\4)2
2X 4x¢

(APR) - £3. 277266146

o 2__ ‘ SX (\n&S")
A_,-,- ,gieo——x’\'\"(g) C/Z)(Sx S ]

63.918 f,-r(u')z.. C’/7x QX § x Siv (63-?79
z - 360

A ) + A 2 - 3¢ o é
0 O 0 0 A0

>
\

24



 DONOTWRITEINTHISAREA

AAAAAAAAAAA 3-06 cm’

(Total for Question 25 is 6 marks)

Turn over for Question 26

KK
XX

XX
XX

XX
XX

g 2
S
?;E<
g
?Q%\'
.
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26 OACB is a trapezium. .
Oo,)%
@
4 3b C %%,
¥
>
Diagram NOT
2a o accurately drawn
>

— —> —>
OA=2a OB=5b AC=3b
The diagonals, OC and 4B, of the trapezium intersect at the point P,

%
Find and simplify an expression, in terms of a and b, for OP

Show your working clearly. —_—
ocz Zo&S b
—_—

6'3_[35 koc AR- —2a+Sh

Z)T’): k(2a+3|9) ,Z?): m AB
’o)P: 2ak + 3bK APZW‘(“Z““'Sl")

—

— TP':—ZQW\-FSLM
&p = oA AP

c‘?;é: 2a —2am +Sbm

—

24k 43LK = 2a—-2am +Sbm

24 K + 3bk = a(2-2m) +Sbhm

22 = 2—2”’\} m = _%_t

T PSS

P 6 5 91 4 A 0 2 6 2 8
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9%
,‘Zt = 2— ?4" k &("@,}
%,
6
‘—’k:Z——y(k:é Q&‘%
5 3
—_—
op = _§_<24+3L)
3
op = = 1S
6P = a4+ L L
i a+=h

(Total for Question 26 is S marks)

TOTAL FOR PAPER IS 100 MARKS
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