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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series 1

n Area of trapezium = —(a + b)h
Sum to n terms, § = ) [2a + (n - 1)d] 2
The quadratic equation —L—p|
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h

‘= —b £ ~b* - dac

> — >

Trigonometry In any triangle ABC
< Sine Rule —%— = " <

sind sinB sinC
b a Cosine Rule ¢*>=5b*+ c* —2bccos A

Area of triangle = %ab sin C

1 Volume of prism
Volume of cone = 3 nr’h = area of cross section x length

Curved surface area of cone = 7r/

/ 5 Cross
section
//ﬁ

Volume of cylinder = zrh 4
Curved surface area Volume of sphere = gnﬁ

of cylinder = 2zrh
Surface area of sphere = 47/”

——————
7 RS
, N

B
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Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

1 Yoko flew on a plane from Tokyo to Sydney.
The plane flew a distance of 7800 km.
The flight time was 9 hours 45 minutes.

Work out the average speed of the plane in kilometres per hour.

Ohr USmin= 0-75hes
(45 mins |s 4 o an hour)

sPQwL 7‘600 - Y0
q'lS

(Total for Question 1 is 3 marks)

2 Penny, Amjit and James share some money in the ratios 3:6:4
Amyjit gets $28 more than James.

Work out the amount of money that Penny gets.

6-4=2 50 2 parts-$28
| P(‘M(’.: ﬁ”’-

A
EI

J
L{
42 . %% . g

b | s 82

(Total for Question 2 is 3 marks)
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3 A factory hasorkers.

The table shows information about the distances, in km, the workers travel to the factory
each day.

Distance (d km) Frequency(.f D) mi APOI’\J( (’.f) -F L

0<d<5 12 -5 30
5<d< 10 6 15 t5
10<d <15 4 12-5 50
15<d <20 6 17:5 105
20<d <25 14 12-5 3\5
25<d <30 18 175 4as

(a) Write down the modal class.
\/Y\'\g‘f\ﬁfr‘z%wpog 25t <30

(b) Work out an estimate for the mean distance travelled to the factory each day.

MLan = sumof fx _30t4S+50t1064315+495
total frq. 60

One of these workers is chosen at random.

(c) Write down the probability that this worker travels more than 20 km to the factory

cachday. workus who travel more than 20km X
=\g+% =22 /5
3T _ 8
(DO 1S (Total for Question 3 is 7 marks)
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4 Nigel bought 12 boxes of melons. ko td\\ (Y\L\OHS - \2 x12 =1 LH‘
He paid $15 for each box.

There were 12 melons in each box. W\Of\f}f 5Pwt o120 \5= &F\&O

. 3 . .
Nigel sold 7 of the melons for $1.60 each. PYO{-‘ v\ 8 = | S os &

He sold all the other melons at a reduced price.
He made an overall profit of 15% |&O X115 _‘j£207

Work out how much Nigel sold each reduced price melon for.
Moy made grom (UMl yq 3/ 2108 sod ror §HCO.
price melons '
08 -6 = §172 30

M ang made (rom reduced
melons = 207 - \12-8 =320

Yo X1tk = 26 melons sold
53;3,;‘;'_59: jﬂ)g.q5 per redyced malon

/

(Total for Question 4 is 5 marks)

decimal mu'bplier
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5 Use ruler and compasses to construct the bisector of angle ABC.
You must show all your construction lines.

(Total for Question 5 is 2 marks)

6 (a) Factorise fully 18&’f + 45¢%f*

= Qe (2e +5¢%)

(b) Solve x*—4x—-12=0 .
Show clear algebraic working. —~c U412 = )

(-6)(2c¥2) =0 Fackonge

set eoch
\]/bracuu
Lo 2270
%-(=0 xXt2=0
x =6 ¢ =-2 Xz /:’2

(Total for Question 6 is 5 marks)
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Diagram NOT
accurately drawn
35°

17.6cm h"
x

-
R

Q
O
Calculate the length of PR.

Give your answer correct to 3 significant figures.

C0S @ = &/,
(0s35= Pk

COS 35 x 17-¢ = PR

P2 = 1% Yem (3sh)

........... B o

(Total for Question 7 is 3 marks)
8

In a sale, all normal prices are reduced by 15%
The normal price of a mixer is reduced by 22.50 dollars

Work out the normal price of the mixer.
5% = 11-5
19, = 15
\ OOO/O = \50

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, dollars
(Total for Question 8 is 3 marks)
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9 The table shows the diameters, in kilometres, of five planets

Planet Diameter (km)
Venus 1.2 x 10*
Jupiter 1.4 x10°

Neptune 5.0 x 10*
Mars 6.8 x 10°
Saturn 1.2x10°

(a) Write 1.4 x 10° as an ordinary number.

140000

(b) Which of these planets has the smallest diameter?

(c) Calculate the difference, in kilometres, between the diameter of Saturn and the
diameter of Neptune.
Give your answer in standard form.

Saturn = 1-2 x10% = 120000
N eptune: 5 x10" = 50000
\20000-50000 = 70000 = 7xl0*

The diameter of the Moon is 3.5 x 10°km.
The diameter of the Sun is 1.4 x 10°km.

(d) Calculate the ratio of the diameter of the Moon to the diameter of the Sun.
Give your ratio in the form 1:n

M S
1.5%(0> - V4 xl0°
|~ 400 | - 400

(Total for Question 9 is 6 marks)
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10
Diagram NOT

accurately drawn

A 7.6cm B

The diagram shows a shape made from triangle ABC and a semicircle with diameter BC.
Triangle ABC is right-angled at B.

AB=7.6cm and AC = 9.5¢cm.

2 1 3
Calculate the area of the shape. SO, A & F RC = AC
Give your answer correct to 3 significant figures. 1 T
y £ g 7T 6% BC = Q-5

ara of *ﬁang\e ='/2xbxh BC™ = 32-49
=% w76 %57 BC= 5Tcm

=20 66cm”

i aneter o} Somicirclo =57 ,SC, rodius- 2-85

Ao o Semicircle = /2 xnr?
= Yo xmrx 285 127¢em”

botal area = 2166 +12:7%
= 2¢.472em.
= &W“[CW\l(&J{-) 244

(Total for Question 10 is 5 marks)
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11 Expand and simplify (x +5)(x — 3)(x + 3)

(x+9(-3) = -3 SIS
-z T+ 2x -5
( t41x-15) (X t3)
= 24015 ¥3 T+ b X - 45
o+ 592 -45

r Sx9x-45

(Total for Question 11 is 3 marks)

12 Here are the points that Carmelo scored in his last 11 basketball games.
23 20 14 23 17 24 24 18 16 22 21

(a) Find the interquartile range of these points.

\L\-)\C\\‘_)\)g .QO,Z\,QQIFL?),Zg.’Zq'/Z"I-
Wtl/y = 2 =200 posibon 1)

3¢3:9 3 4th posthan : 23 é ...................................
15-17=¢%

Kobe also plays basketball.
The median number of points Kobe has scored in his last 11 games is 18.5
The interquartile range of Kobe’s points is 10

(b) Which of Carmelo or Kobe is the more consistent points scorer?
Give a reason for your answer.

(Total for Question 12 is 4 marks)
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13 (a) Find an equation of the line that passes through the points (=3, 5) and (1, 2)
Give your answer in the form ax + by = ¢ where a, b and c are integers.

%(o\djej(\t: Bi-Ya . 6-1 32

-

7L|'x1 ‘S—l —q'

\/=masc

\
7 = -4 (1) rC y = ex ey
1= - A 4cC uy:—S'er\l

c= "y

Line L, has equation y =3x +35
Line L, has equation 6y +2x =1

(b) Show that L, is perpendicular to L, \/ =M (C

m. o} ime L, = 3

(o\/ y o= | .
Gy = —Aoc+l SO, the 3radw/\\00u€
\ = ek '
L nagabve vecprocals ,
/" % ‘. Meapng the lines ape
m.of line Ly=/3 pepends cldaf .

(Total for Question 13 is 6 marks)
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14 The histogram shows information about the heights of some tomato plants.

A

Frequency
density

-3

v

0 20 40 60 80
Height (cm)
26 plants have a height of less than 20 cm. SK WO" dﬂ(wlbf = _@C CLWM(L/

Work out the total number of plants. class mdth

;.d-_ —21—% = |3
using s we can undusiand e
Scake on the ¢ alus
20-30um’ freq: 3610 =3(
30-Yocm: [req= 3-3x10 = 33
Ue-T70Cm. [req= | x10= [0 125

16 t 56 35 tlC- 12 5 (Total for Question 14 is 3 marks)
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15 A rectangular lawn has a length of 3x metres and a width of 2x metres.
The lawn has a path of width 1 metre on three of its sides as shown in the diagram.

Diagram NOT
accurately drawn

3xm

2x m Lawn

4+“—> 4“—>
1m 1m

The total area of the lawn and the path is 100 m?
(a) Show that 6x2+ 7x —98 =0

lengh of plot = 3 x+2
widthop plot= 22+

et s (3x+2)2x+1)

100 = (o 4344t
O =(x™ +7x -9%

(b) Calculate the area of the lawn.
Show clear algebraic working.

Coc +boxyc =0
Gx*H1x-qx =0 a=6C b=7 =-98

1= -7 * J”)_l.(LIxﬁx-QE)

2 x(
=35 or =Y
cpea of lawn'= 3z/x2x =6t 735

arta-=6%¥3%5"= 135a)

(Total for Question 15 is 7 marks)
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16

Diagram NOT
accurately drawn

P
A, B, C and D are points on a circle. o
PA is a tangent to the circle. L DAB = |%O'l03 =77 .
Angle PAD = 39° : : l
Angle BCD = 103° O|>po\gtke angles 1h @ cyclic
Calculate the size of angle ADB. (1 nadrl I CCLO’AJ Sum ’ 80 :

Give a reason for each stage of your working.

[BDA = LPAD =30° oltarnate sz gmenh theorem.

LADB = [80-17-30= 6% oangles v1 & Lriangle sum
R{oN

(Total for Question 16 is S marks)
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17 = 2 Xlower o
= lower y = 22 0W 22—
a = 42 correct to 2 significant figures. MPPU’ b - | ower C

b = 24 correct to 2 significant figures.
¢ = 14 correct to 2 significant figures.

Work out the lower bound for the value of y.

Give your answer correct to 2 significant figures. L% - \‘[ |- 5 .

Show your working clearly. S aest numbur Whu ch r olnds To| ¥ .
We b - 1245 OD\'TSt number that deesn round Lo

15
LB ¢ =135 Smallwp\ numbr wh'ch rounds to 4.

\[ = :
[RIX8> . 85 q545 050y

14-5-b5 I

(Total for Question 17 is 3 marks)

2
X" = .
where a and b are integers. Y\)

18 Show that 3 —(x —1) + ( 1) can be written as

3x +2 x+b
. Lmulsi do
LS (o S GV Y/ 2 M divsin
I N A A iyst
= (- MButp) () Bx42), 3x2 S
2| (+) oAy
A - b4l | B(xal) | 3x42 Blecewl)-3x-2
, —_— T — =
x+ o+ X+ | 4]
= 3> +3-23x-2
> +|
— |
X+|
(Total for Question 18 is 4 marks)
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19

The diagram shows a solid cone.

Diagram NOT
accurately drawn

cunved area = Tr |

130 =TT X4 -5 x|
2 L=a7wm (33;\

The base of the cone is a horizontal circle, centre O, with radius 4.5 cm.
AB is a diameter of the base and OV is the vertical height of the cone.

The curved surface area of the cone is 130 cm?

Calculate the size of the angle AVB.
Give your answer correct to 1 decimal place.

LAVE = 7y LOVB=2%
= 53¢

v 31 @ = %/,

AW sinx =434,

x= sl'n"<%sz

A= 29-3°

45

(Total for Question 19 is 4 marks)
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20
G,5)

=wv

[ \
The diagram shows part of the curve with equation y = f(x)

The coordinates of the maximum point of the curve are (3, 5)

(a) Write down the coordinates of the maximum point of the curve with equation

(i) y="fx+3)

(i) y=2f(x)
(iii) y = f(3x)

The curve with equation y = f(x) is transformed to give the curve with
equation y = f(x) — 4

(b) Describe the transformation.

translabon (_

(Total for Question 20 is 4 marks)
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21 The curve with equation y = 8x* + = has one stationary point.
X

Find the co-ordinates of this stationary point.
Show your working clearly.

Y=%x'+ & |
L > dijjerenbate
ay

-1
ax

graouent is 0 al the statinowy point
0=l6x-22_

= lex®-2 ) v

7= 16’

3

XL ( )

a—

i~ £ swb o eqn fOr clutve
I VI YA L)
, X Y 8(2)+yz
2+4

b

\

V1

\\

(Vz b

(Total for Question 21 is 5 marks)

)\ly L6
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22

5 82 Diagram NOT
- > c accurately drawn
3b
>
4 12a B
ABCD s aper €~ BA+AD + DC
1S a trapezium. = +
AB is parallel to DC. 6C ] BA ' 3b
4B = 12a =420 +3b +IBa 6Ot
ﬁ
AD =3b ¥ X n
v At - AD + DE
DC = 18a

-

|
E is the point on the line DB such that DE:EB =1:2 DE = /3 Dg

Show by a vector method that BC is parallel to AE. D-}; —BA 4 ;\)B - Sb 1200

DE= Y2 C3b+12a) =-b+4a.

A%=3b—b+4&
= ?b+ta

EC is a mull ple of AE S0 tay it pasatlel

(Total for Question 22 is 5 marks)
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23 The 4th term of an arithmetic series is 17

The 10th term of the same arithmetic series is 35

Gth tem = o + 30 =17
Find the sum of the first 50 terms of this arithmetic series.

oth lom= o +ad =35

-6k = -1%

ol =18
d =2
o+ 3(3)=l7

o * % W‘da

Sum ¢}, 50 tems:
N=5¢ =Y ol=3

S50 * 6—% (208 + 401(3>)= 15x163

= 4075

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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