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Materials

© For this paper you must have:
+ acalculator
« mathematical instruments.

‘i

Instructions

+ Use black ink or black ball-point pen, Draw diagrams in pencil.

« Fillin the boxes at the bottom of this page.

« Answer all questions,

« You must answer the questions in the spaces provided. Do not wnte
outside the box around each page or on blank pages.

« Do all rough work in this book.

+ In all calculations, show clearly how you work out your answer,

Information

« The marks for questions are shown in brackets.

« The maximum mark for this paper is 80.

« You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer book.

;"'Please write clearly, in block capitals, to allow character computer recognition.
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Answer all questions in the spaces provided.

Which sequence is a geometric progression?
Circle your answer.

[1 mark]
1. 2 3 4 1.2 4 7
1 2 3 5
[ (4 ¢ 4
P i N
x 2 %2 L
Which of these is not used to prove that triangles are congruent?
Circle your answer.
[1 mark]
$SS SAS RHS
Circle the expression that is equivalentto 2a +5a x 4a —a
’ [1 mark]
214 28a% - a 2a + 154°
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3

4 Circle the equation of a line that Is parallelto y=5x-2

[1 mark]

5 In a sale, the original price of a bag was reduced by %
The sale price of the bag is £29.40

Work out the original price.
[3 marks]

CSAcE price 5 %

i

0.8 0F  ORIGINAL Price

ORIGinae prIce x 0.8 = 29.40,

L ORlema price = TG = 54 7s
nswere 36, 72s
Turn over for the next question

Varsion 1.0 ‘ ‘ © 8300RH
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6 £={1,2,3,4,56,7,8,9,10, 11, 12}
S = square numbers
E = even numbers

6 (a) Complete the Venn diagram.

MATHS MADE Easy

‘ [3 marks]
g
7 g N
S
6 (b) One of the numbers is chosen at random.

Write down P (S N E)

_ [1 mark]

=p(w) ,

“12
Answer o
Version 1.0 8300/2H




7 A coin is rollad onto a grid of squares.
It lands randomly on the grid.
To win, the coin must land completely within one of the squares.
Meera and John each roll the coin a number of times and record thair results.
Number of wins Number of losses
Meera 6 ' 44
John 28 ‘ 72
7 (a) Work out two different estimates for the probability of winning.
[2 marks]
RLTA So z2s y 287 (00 Xy
3 2
= /Y
Answer 25  and €5
7 (b) Which of your estimates is the better estimate for the probability of winning?
Give a reason for your answer.
[1 mark]
7
Answer /Z 5
A (ARCER rmEeR OF TRIALS
I
I
|
|
!
|
|
[
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[3 marks]

07

Version 1.0

4x-3y=12 and Ix+2y=86

Answer

Here is the graph of 4x - 3y=12 forvalues of x from 010 4

By drawing a second graph on the grid,

work out an approximate solution to the simultaneous equations
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9 Written as the product of its prime factors
672=25x3x7

9 (a) Write 252 as the product of its prime factors.

2587

¢ 63 22= Ix2x3r3x7

®
N
@

O 06

x5 }—32x3x7 =
~ 223 xR

Turn over for the next guestion

|
!
L

Answer 34’

Answer Zzhx,_ 32 X?

9 (b) Work out the value of the highest common factor of 672 and 252

44

[2 marks]

X 7 :

[1 mark]

Version 1.0
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10 At a school

There are 116 more boys than girls.

number of boys : number of girls = 9 : 7

Work out the total number of students at the school.

[3 marks]
GIRLS  : goys i DiFFeremce
\’).,153 )xsa )x
406 1 ser . ¢ =~

ToTAL= bog+ szt

Answer .
1 Circle the equation with roots 4 and -8
[1 mark]
4x(x-8)=0 (x—4)x+8)=0
2-32m0 (x+4)x-8)=0
Version 1.0
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12 = —

x=36x10°
y=75x10°

Wark out the vatue of R.
Give your answer in standard form to an appropriate degree of accuracy.

= (56 x(0°)" = LZdxlo"

x -’_'M' (723::0

[3 marks] |

1 ':}?5" of e ((0 (Zf/}

| ¢
poswer -7 X0 L
»j
13 Twa spheres have radii in the ratio 5: 3
: Circle the ratio of their volumes.
{1 mark]
5:3 15:9 25:9 |
%= pus
¥ = 27
Tum over for the next question
|
. =
Tum over »
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A pattern is made from two similar trapeziums.

Not drawn
accurately
< 18 cm >
Show that the shaded area is 294 cm?
[4 marks]

(0= &= 2.5 e SCALE Facrgr

W o 0 < 25525 = e
BASE OF @) < 18775 =P 2o

ees oF O = | -Z-x (22+6) x(0 = §¢ent
AREA_OF @ = L (18+ 10) X 25 = 350 en?
SHADED  AREA ..z, 350 - $6 = 7% 2

Verson 10 . 830072H




1

The pattemn has one line of symmetry.

25

Work out the size of angle x.

18 -1U

_Z_

lex = 2 =

[3 marks]

=6 (%)

MATHS
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15 Ann picks a 4-digit number.

i The first digit is not zero.
The 4-digit number is a multiple of 5

How many different 4-digit numbers could she pick?
[3 marks]

From jooo  TO 9977, THere Are Jooo

NUMBERS. (incevoine  fooo $ 9993). SULTIPLES OF § bccor

quuo

vce EvERy 5 wumseps , se s = (800

Answer /500

16 c is a positive integer.
Prove that 9"3_*_%96_ is an even number.
3c2 +15
[3 marks]
5(, + 30c 4 (HS)
3t elS 3 Tc/“’+ s)._ L

= 3 —-Z-C

A_Z c#m/_S A A LTIl oF 2. 4w HEREFTR e
IS (VEN.

Varsion 1.0 3 8300/2H
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The distance from the Earth to the Sun is 93 million miles.

17
Assume

} it takes 365 days for the Earth to travel once around the Sun

F the Earth travels in a circle with the Sun at the centre.

|

17 (a) Work out the average speed of the Earth in miles per hour.
[4 marks]
inr = 2xx 1000, 0vo

DISTAMCE TRAVEUED =
= 186, oo, DO mikes
365 x 2% fores

o TImE

Time Taken , 1 VEAR =
= 8760 hows )
f :
speen s TS o o i L
Y T TR

Answer

17 (b) It actually takes 365%days for the Earth to travel once around the Sun.

How does this affect your answer to part (a)?

Lower,

=00 mh (5sf)

THE AVERACE SPEC) Wy B€ Sticwrer

[1 mark]

Version 1.0

8300/2H
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18 Inthe formula T=(n-6)°+1 nis a positive integer.

18 (a) Kim says,

“The value of T'is always greater than 1
because (n - 6)2 is always greater than 0"

Comment on her statement.

[1 mark]
2
M =6 (n-€) = 0, avy T=1,
L% HER  STATEAENT. 4S _FALse
18 (b) Whatis the only value of T that is a square number?
[1 mark]
Answer ‘Z

Varsion 1.0 ) 5 | 830072K
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19 f(x) = 3x

Circle the expression for f~'(x)
l [1 mark]
; 3 1 x
i =3 3x 3
!
! 3 - 3x
! ¥
| 2 =3
i x -
| = 3
20 y is directly proportional to Jx
i
X 36 | a
A
I
¥y 2 % 5
Work out the value of a.
[4 marks]

o0 x dx =)3=/<J? L
x =3¢ u”£”3=7,_50 Z:kﬁ:(k

5= 4de
| IS = X o .
X = IS° =225
: Answer - Z?S - o ~
Version 1.0 ; m’;
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21 A company makes boxes of cereal.
A box usually contains 450 grams of cereal.
Here are two options for a special offer.

| |

| Option A i Option B

3 20% more cereal 5 Usual amount of cereal

E Price remains the same i 15% off the price

' J

f Which option is tﬁe better value for the customer?

You must show your working.

! ' [3 marks]
L x = Usurl CosT oF 4 Box
__0PTlon 4 _ - optIoOM B8
_JOTAL Amgum T = GSoxi2 | PRiCE = 08Sx

= 5S40 4 - B B
v
85>

f (ST per eram = 282

‘, - e - 50

! § : -

! ,_C().T_-.P__Eﬁ._ct".z_’jf’v s A N e RS § AR e _.....0; ool_sa_.x W ws A

‘ P.E - 7 5

; et —=—0-0018S-o0¢—1— - {3 J—)—' o

| B A £ 5 W

o - - ., . OPTwon A 15 BETTE R

Answer OF TIon A

Version 1.0 : : P 8300/72H
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17

The histogram shows tha ages, in yoars, of mamhors of & chass club.

0 8 10 156 20 26 30 35 40 45 80 85 60
Age (years)

There are 22 members with ages in the range 40 < age <65

Work out the number of membaers with ages in the range 25 < age < 40
[4 marks)
AREA OF Bar = 1l x25 =278 3auares
Z2¢ .
27?5

FRéquency = 22, SU ONE SGuarde = 0.08

= 36

Answer 3¢

Versen 10 ‘ 8300724
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A bowl is a hemisphere with radius 6 cm

23

Water fills two-fifths of the volume of the bowl.

-

& B6em ——>

Xt

e ?‘s
it L
Ay Sl

The water is poured into a hollow cone.

The depth of the water in the cone is 12 cm

/

N

12cm

N

8300/2H
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19

Volume of a sphere = %nra where r is the radius.

Volume of a cone = %nrzh

where r is the radius and # is the perpendicular height

Work out the radius of the surface of the water in the cone.

redinge = X

VYoctume  OF Herispuere »*i((;x/’t X 5 ) SN

So VoLuUME 0F WATERL =

—

S

[4 marks]

57 ?{c N

___W)LW’?t OF uArth (//v (ove smz?e)
= ;ATTx xXtx 12 = 4mx?

. g
Tﬂf/V 5?6/}{/ [V(xz S
e — 52’ LSRG - AEUEOI. VS — -26——:“61'501——'

B A
S £ X /’JJ
Answer 3',_??,____.._..,,‘.-,.A-‘-_H- cm
Version 1.0 8300/2H
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24 A Big Wheel is modelled as a circle with centre O and radius 15 metres.
The wheel turns in an anticlockwise direction.
The lowest point on the wheel is always 2 metres above horizontal ground.

Not drawn
accurately

s%ucutn

24 (a) Cis a pointon the wheel, h metres above horizontal ground.
Angle COB =x°

Show that h=17-15cos x°

ADTACENT _ OA
X = wpremuse  ~ T 1S, 30: 0A = Semx

[2 marks]

:2_2_‘_91215__";0#(. - (5 , S0 0B =15+2 =7 )
e hm OB OA =P St -
Version 1.0 8300/2H
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!. 24 (b) Dis a point on the wheel.
| Angle DOB = 120°

Not drawn
accurately

Work out the height of D above horizontal ground.
[2 marks]

h =P - 15w = 17 1Senlize) = 76.5

Answer Z {"_-_ 5 o _ metres

24 (c) Hereis asketch of the graph 4 =17 - 15 cos x° for one complete tumn of the wheel.

P is the highest point on the graph.

th
P
2- 4
0 : >
Work out the coordinates of P.
[2 marks]
BOD (s A STRAIGHT LINE, S0 Angre Bop = 2= |80
, .1 3 = 32
Answer ([0 32
Varsion 1.0 8300/2H
Turn over »
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25

25 (a)

2x* —6x+5 can be written in the form a(x—-b)2+c

where a, b and ¢ are positive numbers.

Work out the values of g, b and c.
[3 marks]

2xT-fx 5 = 2(x-3x) +5

__(OmMPLETE THE SQuare: g s

So Ulxt-72) + 5 = 2[(x-2)"- (3)) ¢S

- Verslon 1.0 = 8300/2H
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25 (b) Using your answer to part (a), or otherwise, solve 2? —6x+5=85

[3 marks]

Z(z 5)°+5 = 8.5
2

o x-H)ee
X - % = td4 = *x7

Turn over for the next question

: ' ) Version1.0 - - ‘ ) | 8300/2H
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24
26 Two boxes are made with card.
The boxes are similar cuboids.
The smaller box has height 32 cm
A
A
h
32cm
v W

It takes 44% more card to make the larger box.

Work out the height, 4, of the larger box.
[4 marks]

SCALE FACTOoR  OF HEIHTS = AdScate pActor oF srene ae

B = ANl 4
S ... {: _.Z_ R S

. b= L2x37 7384 em
answer 8.4 o

END OF QUESTIONS
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