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Instructions

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

e Fillin the boxes at the bottom of this page.

¢ Answer all questions.

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

e Do all rough work in this book.

¢ In all calculations, show clearly how you work out your answer.
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Answer all questions in the spaces provided.

Work out the square root of 100 million.

Circle your answer.

[1 mark]
1000 10 000 100 000 1 000 000
5 2 5 -2 = 1
a= and b= - -2 '3 "5
-2 3
Circle the vector a—>b
[1 mark]
-3 7 3 7
-5 1 1 -5
Circle the decimal that is closest in value to % = 0-6ce66- .- -
[1 mark]

0.6 0.66 0.667 0.67
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y is directly proportional to x.

Which graph shows this?

Circle the correct letter.

[1 mark]
A B
yA yA
(0] " (0] >y
c G
Ya Va
0 " 0 >x
Turn over for the next question
Version 1.0 Turn over »
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In 1999 the minimum wage for adults was £3.60 per hour.
In 2013 it was £6.31 per hour.
Work out the percentage increase in the minimum wage.
[3 marks]
-3
631 -3L0 = 2-%1 2 31x100
360
Answer 45:2% %
A bag contains counters that are red, blue, green or yellow.
red blue green yellow
Number of counters 9 3x x—-5 2x
3L Iz-S 16x2
A counter is chosen at random. ug I 32
The probability it is red is ——
100
Work out the probability it is green.
[4 marks]
3oc + -5 +20 = 9
6oc = Q¢
o= A/, =16
I\
/
Answer 00
8300/3H
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7 Use ruler and compasses to answer this question. \(jOU‘S wl Le mae accutake
Point P is Yo muna ... bok 1f Ugui/t
e the same distance from AB and AD ov Gn r0eo .
« 6cmfromC. ... notdiown foscada (A

2 I / Cc

Show the position of P on the diagram.

[3 marks]

Turn over for the next question
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8

9

(a)

(b)

Use your calculator to work out 19.42% _ 31006 - 4.95

Write down your full calculator display.

3331344 - LO-0199L0I3 = LG8
L__/’——’

3331564 - 202423433

Answer 33 S-112165L

[1 mark]

Use approximations to check that your answer to part (a) is sensible.

You must show your working.

|°|LLQ_7' & 207—: LOO uoo -10+5
Jicep = 10 Loo -2 =39%

[2 marks]

2 1006 =
A

3
.-as S

The exterior angle of a regular polygon is 45°

Circle the name of the regular polygon.

pentagon hexagon decagon

360+ LS : Esidwo

[1 mark]

Version 1.0
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10

ABC is a triangle with AB=AC

BA is parallel to CD.

Not drawn
A accurately

25-15°

Show that angle x = 30°

AG+1§ - 105 180-16S= 3
AC = Pek =38

BAP - 180 -(90+60)

[3 marks]

= 30°

Version 1.0

Turn over »
8300/3H




11

The pressure at sea level is 101 325 Pascals.
Any rise of 1 km above sea level decreases the pressure by 14%
For example,

at 3 km above sea level the pressure is 14% less than at 2 km

Work out the pressure at 4 km above sea level.

Give your answer to 2 significant figures.

O = (01325

[4 marks]

lbm: ~0-8¢ = 83139-S

Lom  x0-86 =7F4939.9%
Mm% 036 = 6LLLES 3ILL
Llom x0'®b * 55425-L018 |

Answer 51;, 000 Pascals

Version 1.0
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12

12 (a)

12 (b)

12 (c)

Tick whether each statement is true or false.

Give a reason for your answer.

When x2 =16 the only value that x can be is 4

True False \/

[1 mark]

Reason CUUU alm lﬁ - [.[..

When n is a positive integer, the value of 2n is always a factor of the value of 20n.

[1 mark]
True / False
Reason JOpn = nx |O .
When y is positive, the value ofy2 is always greater than the value of y.
[1 mark]

True False \/

Reason lAIUlMO& wo [;D\Ctlm < l

-
-

N\-
\N

L
T
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13 Here are the examination marks for 60 pupils.
Mark, m (%) Frequency
0gm<20 8
20 < m<40 9 1}
40 < m <60 21 38
60 < m < 80 10 4
80 < m <100 12 @SO
Molly drew this cumulative frequency graph to show the data.
Examination marks
A
60 \(4
50
40
Cumulative
frequency
/
30 /
/
/
/
/
20
\\
10
\5
0 >

0O 10 20 30 40 50 60 70 80 90 100
Mark, m (%)

Version 1.0
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11

Make two criticisms of Molly’s graph.

[2 marks]

Critiism 1 She. hasnt ’DIOuLdH'\Q &ndpr){n}vs (J’b 1ach uitlevad

Criticism 2 J\n CF A\)l the moule &,t:fo ISNMd D.k L6 not LY

Turn over for the next question
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14 (a) The nth term of a sequenceis 2" +2" 1

Work out the 10th term of the sequence.

[1 mark]
\O Q
do+d -
Answer \ 53 L,
14 (b) The nth term of a different sequence is  4(2" + 2"~ 1)
Circle the expression that is equivalentto  4(2"" + 2”*1)
[1 mark]

Version 1.0 8300/3H
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15 The diagram shows a design for a zipwire.

The zipwire will run between the top of two vertical posts, AB and CD.

Not drawn
A accurately
~~~~~~~~~~~~ X
6.5m | S -4 D
95°
2.3 m
[ ] 1
B C
Work out the distance AD.
[4 marks]
65-2.5 =42
) 2 swS=s 42
42 X
S
ax = _L"/Q'_.
SnS
= 4818459563
Answer 48 -2 m
Version 1.0 Turn over »
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16 During a game, players can win and lose counters.

At the start of the game
Rob, Tim and Zak share the counters intheratio5:6: 7

At the end of the game
Rob, Tim and Zak share the same number of counters in the ratio 7:9: 8

Show that Rob ends the game with more counters than he started with.

[3 marks]
g T £
Stok s £ 3 =18 22:13x4
0 Ay 2% omuaung 12 contis
enaol q Cr 8 = ll-(- 5)2%2&:3
21 A} 24

£ ueosswma A2 coots hastaks ol 20 owd endls wuth 2!

=24
17 Factorise 3x2 +14x + 8 ‘3’{,3_,4
212 [2 marks]

39c%4 12 +20c+ 8

3oc (oc 4 4)+2 66 +1)
(3o +2)(oc +4)

Answer @x t 2)(9C + 1"‘)

Version 1.0 8300/3H
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18

Here is some information about the number of books read by a group of people in 2014

One of the frequencies is missing.

Number of books Frequency Midpoint
0-4 16 2 32
5-9 ¢ 7 qx
10-14 20 12 QL‘_D
15-19 10 17 E1®)
L6+ L1y + e

Midpoints are used to work out an estimate for the mean number of books read.

The answer is 8.5

Work out the missing frequency.

44243 - @-S
46+2C

Liti2+%Foc = B-S( L6+ )
AL2+32x = 3] +8-Sxc
442-39( - 8-Sac -1

[5 marks]

SI=1.Soc
x = 5'/,.5 Dc=3l+

Answer

34

Version 1.0
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19 Here are two function machines, A and B.
1
+6
Input x Output
A ©+ square add 6 +©
2
(oc-3)
Input Output

B ©+ subtract 3 square +©

Both machines have the same input.

Work out the range of input values for which

the output of A is less than the output of B.
[4 marks]

s 56—5)2
oc2-6oc+9
024 L  et-bx+9
6 (3
o¢ L0-§

Answer 2 {08

Version 1.0 8300/3H
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20 In the triangle, angle y is obtuse.
Not drawn
accurately
16 cm
10 cm
y 34°
Work out the size of angle y.
[3 marks]
SnNd - qn J
1O 16
Sy = sl 1, =089y ...
\O
obhuse m\c{j}h !
3:&/\"(0-8%...) = 63-47103033 180~6%-47...
Answer [ | 6 53 degrees

Turn over for the next question

Version 1.0
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21 A box is a cuboid with dimensions 27 cm by 15 cm by 20 cm

These dimensions are to the nearest centimetre.

DVD cases are cuboids with dimensions 1.5 cm by 14.3 cm by 19.2 cm

These dimensions are to the nearest millimetre.

19.2 cm

20 cm

15cm 14.3 cm

27 cm 1.5¢cm

Show that 17 DVD cases, stacked as shown, will definitely fit in the box.
[4 marks]

A 1S-S mrn

. = i . = 9¢A.
1-$em [5mm\>lu.smm lfbg‘dest 1$-Sx 1} 3.5 mm

2} Scm Smollunt oidihis 26:Som ond bﬁalsl
CDwdd Le = 26-38em
o wdlft 13 cD's.

A
\)‘26 Semn

Jdrem

Version 1.0 8300/3H
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22

Bag X contains 9 blue balls and 18 red balls. 23
Bag Y contains 7 blue balls and 14 red balls. 2 |

Liz picks a ball at random from bag X.
She puts the ball into bag Y.
Mike now picks a ball at random from bag Y.

Show that
P (Liz picks a blue ball) = P (Mike picks a blue ball)

X 675 B

Qo e gR <126

[4 marks]

K21 2= say
¥
8 22
El 126
/5%21 €6 za,
23

w15 RR =230
Rzﬁlgz say

P(szpu’dwg@) = VYq = ";7,

_ ar 126 . 19 _ _L
P(MWJ’@@‘ Za, TSaL Sy 3

Version 1.0
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23 A container is filled with water in 5 seconds.

The graph shows the depth of water, d cm, at time ¢ seconds.

d A
[
|
25 nEN
¢ clar =10
20 k 26
= 3-%LEISDH
15
10
5
/
/
/
0 >
0 1 2 3 4 5 ;
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23 (a) The water flows into the container at a constant rate.

Which diagram represents the container?
Circle the correct letter.

[1 mark]

A B

23 (b) Use the graph to estimate the rate at which the depth of water is increasing at 3 seconds.

You must show your working.
[2 marks]

16 = 3-84L1S3
2-6

Qrochuent =
J

Answer 3-%5 cm/s

Version 1.0 Turn over »
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24

Amina and Ben had a cycle race.

Here is Amina’s speed-time graph from the start of the race.

——

—

Speed

(@]

(metres per

second)

~

NJ

—

(e
4
>

=~

0 10 20 30 40 50 60 70 80

Time (seconds)

Y
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24

The distance of the race was 400 metres.
Ben cycled the 400 metres in 64 seconds.

Who won the race?

You must show your working.

th bleseconds Pmnc hod doe 80+ 240+ F0+21

=)l

S6 Awwno. woon !

[4 marks]

Answer

Turn over for the next question

Version 1.0
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25 In triangle ABC

M is the midpoint of AC
N is the point on BC where BN: NC=2:3

_>
AC=2a
%
AB=3b
c Not drawn
3 accurately
25 5
M N
2/5
> B
A 3b

%
25 (a) Workout MN interms of aandb.

Give your answer in its simplest form.

5 [3 marks]
CB =-20+3b = 3o-Zc.
(N =3 (3p-2a)
' S
—
MN = Q&+ %(310-2&)
-0+ b - - L{0p-a)
= O+ S b _%a < ( b
! -
Answer E(Clb O)
25 (b) Use your answer to part (a) to explain why MN is not parallel to AB.
[1 mark]

AD 1srot amu&quwFMN s0 18rd poyalied
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25

An approximate solution to an equation is found using this iterative process.

26
3
xn+1=% and x1=—1
26 (a) Work out the values ofx2 and Xy
[2 marks]
X, = -
P
2 = T 2
pc_q, = (-.i-)J-S = -_2__2
- el
L
= 2
-2s.
Xy = [2Y7%
26 (b) Work out the solution to 6 decimal places.
[1 mark]
25\’
o, =('—L,T.)'3 =-0-382L 505306
-_—
?
3
ch:(- 03%2L.) -3 - -0-3%19% SI4S
g
X = "OSgqu
Turn over »

Version 1.0
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27 The curve with equation y = x?>—5x+2 is reflected in the x-axis.

Circle the equation of the reflected curve.

y=x2—5x—2 y=—x2+5x+2

[1 mark]

Version 1.0
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28

The diagram shows a line joining O to P.

Not drawn
Y oA accurately
P
1
J2t \
( ZI
\
\
(¢ ( .
0 X

The gradient of the line is 2 (Qx)z.; x‘z = 264S

The length of the line is +/2645 _
g Ine | M_xz 412 -
Work out the coordinates of P. 51'_7' = Z(’L‘S
4 marks
act = 529 [ ]
o =23
Answer (27 ub )
END OF QUESTIONS
Version 1.0 8300/3H




