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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Write 3758 correct to the nearest 1000

The 3 is in the 1000s place. The 7 after this causes the 3 to round up
to a 4. Everything after the 1000s place is then set to O and ignored
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(Total for Question 1 is 1 mark)
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5
<
%

[1+3-2=2s0y+3y-2y=2y

25
o

6%
&‘%g/

o

N
<
0?’? B\

5
<5
%%

,/
i
CRKS
S

<
558
WQ,
2550

(Total for Question 2 is 1 mark)
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3  Write down all the factors of 18

bosos
10
ovats
K

%%
posetarstes

v ¥
e

Listing the factors in pairs starting with the smallest o 0
and largest. 1 x 18 = 18 so both 1 and 18 are factors S

2
5N
R

%%
$%%e%

%!
2L

1,18,2,9,3,6

(Total for Question 3 is 2 marks)
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4 The table gives information about the prices of cinema tickets.

Cinema ticket Price

adult ticket £7.80

child ticket £5.80

family ticket (for 4 people) £24.30

Mr Edwards and his 3 children go to the cinema.
It is cheaper for Mr Edwards to buy 1 family ticket rather than 4 separate tickets.

(a) How much cheaper?

Multiplying the price of a child ticket by 3 works
3 >80 x 3 out that the cost for the 3 childrenis £17.40
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Adding the price of an adult ticket to the cost for the 3
children works out that it costs £25.20 for 4 separate tickets
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Subtracting the price of a family ticket from the cost for 4 separate
tickets works out the difference, which is how much cheaper it is
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The film starts at 6.45 pm.
= The film lasts 102 minutes.

9e%%
LS
R
|
3
%

<
o
S

G (b) What time does the film finish?

& | 6°45° + 0°102° «+{Adding 102 minutes to 6 hours 45 minutes on the calculator as sexagesimals|
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5 Thais has a large bottle of shampoo.
There are 2 litres of shampoo in the large bottle.

Thais also has some empty small bottles.
Each small bottle can be completely filled with 150 m/ of shampoo.

How many small bottles can be completely filled with shampoo from the large bottle?

2 x 1000 <—|1 litre = 1000 millilitres. So multiplying the 2 litres by 100 O converts it to 2000 miIIiIitres|

Dividing the 2000 millilitres in the large bottle by the 150 millilitres in each
small bottle works out how many small bottles go into the large bottle

2000 + 150 +

13.3.. small bottles is rounded down to 13 as it is asking for how many
can be completely filled so it needs to be a whole number. 14 is too many

(Total for Question 5 is 3 marks)
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6 The incomplete pictogram shows information about the number of cycles sold in a shop
on Tuesday, on Wednesday and on Thursday.
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A total of 20 cycles were sold on Tuesday, Wednesday and Thursday. SRS
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8 cycles were sold on Friday.
15 cycles were sold on Saturday.

Use this information to complete the pictogram.

20 + 54

There are a total of 5 symbols for Tuesday, Wednesday and Thursday. Dividing
the 20 cycles by the 5 symbols works out that 1 symbol represents 4 cycles

84 Dividing the 8 cycles on Friday by the 4 cycles represented by
' each symbol works out that 4 symbols are needed for Friday
15 = 4 « Dividing the 15 cycles on Saturday by the 4 cycles represented by each symbol and formatting
’ the answer as a mixed fraction works out that 3°/, symbols are needed for Saturday
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54° 117°

BCD is a straight line.
ABC is a triangle.

Show that triangle ABC is an isosceles triangle.
Give a reason for each stage of your working.

180 - 117 = 63 «—{Subtracting angle ACD from 180° leaves angle ACB|

Angle ACB = 63° as angles around a point on a straight line add up to 180 degrees
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180 - 54 - 63 = 63 +{Subtracting angles ACB and ABC from 180° leaves angle BAC|
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= | Angle BAC = 63° as angles in a triangle add up to 180 degrees

~Z | Sotriangle ABC is isosceles as 2 angles are equal

o
bt
LEE
LIE
55

otods
>
3
2%

AR <
N

6
A998
=Y
<YK
o20iode!
X

<
%

bt
S

o208

<5
be%es
RXXK
358
Sadasoseses

G
%
X
8944
SRR
LGRS

X SRR
Sletetel

0%
s

<

IS
SR

SERIS

RIS

e
-

KA

IRRRERIES
BN
SREIS
AKX KR

0
et
R
§
0

%
feteleiete
L
e
X

950099099
SRR
OIS
50

%5

&
N
L)

b3,
o

AN
399888232
XSO
2055 &

XA
9%
%
3
ogg

<

0o
3

535

%
255

255
5%

odeleletolole
otetedeletote
J%s%?g

SSotodedel

<

(Total for Question 7 is 4 marks)
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«+—Measured using a ruler|

[Measured using a ruler]| [TTT]
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The picture shows a bus next to a building.
The bus has a length of 12m.
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The bus and the building are drawn to the same scale.
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Work out an estimate for the height, in metres, of the building.
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Dividing the 12 m length of the bus by the 2 cm length of
the bus on the drawing works out that 1 cm represents 6 m
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Multiplying the 6 m which 1 cm represents by the 5 cm height of the building '&..z:;»:g

6 x5 “lon the drawing works out that the building has a height of roughly 30 m L
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(Total for Question 8 is 2 marks)
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9 Nidah writes down two different prime numbers.

She adds together her two numbers.
Her answer is a square number less than 30

Find two prime numbers that Nidah could have written down.

1 is the first square number less than 30 but it cannot have two different
prime numbers added to get it as 2 is the smallest prime number

4 is the next square number less than 30. Subtracting 2 from it (the smallest prime number) works
out that 2 would have to be the other number. However it says the prime numbers are different
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1 <—|Subtracting the next prime number from 4 gives 1, which is not primel

9 is the next square number less than 30. Subtracting 2 from it (the smallest prime number)
works out that 7 would have to be the other number, which is prime and is different to 2
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Square numbers are the result of multiplying a whole number greater
than O by itself. Prime numbers are only divisible by themselves and 1| =~ s 3

(Total for Question 9 is 2 marks)
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10 Jim thinks of a number.
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= | 48=:2 «+—{This works out that 1/3 of Jim's number is 24]
2L T oL x 3 <—|This works out that Jim's number is 72|
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11 Jack’s driving school has two offers.

First driving lesson free All driving lessons

All other driving lessons normal price 5% off the normal price

Offer 1 Offer 2

The normal price of a driving lesson is £24

Douglas is going to have 12 driving lessons.

Which is the cheaper offer for 12 driving lessons, Offer 1 or Offer 2?
You must show how you get your answer.

24 x 11 = 264 +

This works out that Offer 1 costs £264 for 12 lessons. 11 are paid
for as 1 of them is free. So multiplying the £24 normal price by 11

5

x 2l —-

Putting 5% over 100 converts it to a fraction. Multiplying
100 this fraction by £24 works out that 5% of £24 is £1.20

24 - 120 «—

Subtracting the value of 5% from £24 works
out that each lesson costs £22.80 using Offer 2

22.80 x 12 = 273.60 +

Multiplying the cost of each lesson using Offer 2 by
the 12 lessons works out that Offer 2 costs £273.60

Offer 1 «————{£264 is less than £273.60)

(Total for Question 11 is 3 marks)

12 2.5 kg of apples cost £3.60

Work out the cost of 3.5 kg of apples.

3.60 + 2.5 «—{Dividing the £3.60 by the 2.5 kg this gets works out that 1 kg costs £1.44]

144 x 35 <—|Mu|tip|ying the cost of 1 kg by 3.5 works out the cost of 3.5 kgl

(Total for Question 12 is 2 marks)
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1
13 (a) Complete the table of values for y = 5% 1

Using table mode on the calculator. Define f(x) = 1/2 x - 1.
Start: -2. End: 3. Step: 1. This completes the table of values

v —2 -1.5 -1 -0.5 0 0.5

(2)
1
(b) On the grid, draw the graph of y = Ex — 1 for values of x from —2 to 3

[Each small box is worth 0.1 for both scales|
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(Total for Question 13 is 5 marks)
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Describe fully the single transformation that maps shape A onto shape B.

(Total for Question 14 is 2 marks)

15

w W w w O

1.50 x 5 +

7.50 x 2
7.50 x 6 «Multiplying the cost of 1 m of silk fabric by 2, 6, 8 and 9
7.50
750 x9

X & +—
x 9

+ 2 ]

The ratio of the cost of one metre of cotton fabric to the cost of one metre of silk fabricis 2 : 5

Complete the table of costs.

+ 2 «—Dividing the £6 by the 2 m works out that it costs £3 for 1 m of cotton fabric|

Multiplying the cost of 1 m of cotton fabric by 6, 8 and 9
/WOFkS out the costs of 6 m, 8 m and 9 m of cotton fabric

Dividing the cost of 1 m of cotton fabric buy the 2 parts of the ratio
which represent it works out that 1 part of the ratio is worth £1.50

Multiplying the value of 1 part of the ratio by the 5 parts which represent
the cost of 1 m of silk fabric works out that 1 m of silk fabric costs £7.50

8 4|works out the costs of 2 m, 6 m, 8 m and 9 m of silk fabric

X

2m 6m 8Sm 9m

cotton fabric £6 £18 £24 £27

silk fabric £15 £45 £60 £67.50

(Total for Question 15 is 3 marks)
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16 Chloe has a van.

She is going to use the van to deliver boxes.
Each box is a cuboid, 40 cm by 30 cm by 35 cm.

35¢cm

40cm 30cm

The space for boxes in the van has
maximum length 2.4 m <«

3 maximum width 1.5 m 1 m =100 cm. So multiplying all of|
So maximum height 1'4 m «—|these by 100 converts them to cm
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The space for boxes is empty.
Chloe wants to put as many boxes as possible into the van.
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She can put 3 boxes into the van in one minute.
55 Assume that the space for boxes is in the shape of a cuboid.
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5 (a) Work out how many minutes it should take Chloe to put as many boxes as possible
into the van.
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7 _ B Dividing the maximum length of the space in cm by the length of
S 240+ 40=6 “|each box works out that 6 boxes can fit along the length of the space
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§§§§§§§§ 150 = 30 « |Pividing the maximum width of the space in cm by the width of each
B ' box works out that 5 boxes can fit along the width of the space
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S ' each box works out that 4 boxes can fit along the height of the space
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i Multiplying the 6 along the length by the 5 along the width by the
§§§§!.§§ 6x5x4 4 along the height works out that 120 boxes will fit in the space

§§§§§ 120 = 3 Dividing the 120 boxes that can be.put. in the van b.y the
s 3 boxes per minute works out that it will take 40 minutes
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The space for boxes might not be in the shape of a cuboid.
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(b) Explain how this could affect the time it would take Chloe to put as many boxes as
possible into the van.
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~© | It would take less time as there would be fewer boxes

S The maximum dimensions would be the same however it would be less
e than these in some places meaning that fewer boxes could fit in the van
$9.9

R (Total for Question 16 is 5 marks)
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17 (a) Factorise 4m + 12

4 is the highest common factor of 4m and 12. Bringing this out as
a factor, dividing both terms by 4 and leaving the result in a bracket

expression equation formula identity

inequality term factor multiple

(b) Choose two words from the box above to make this statement correct.

expression 3

2

(Total for Question 17 is 3 marks)
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18 Here is a sequence of patterns made with counters.

pattern number 1 pattern number 2 pattern number 3

(a) Find an expression, in terms of #, for the number of counters in pattern number 7.

The number of counters increases by 3 between each pattern so
it must involve 3n. Going backward in the sequence finds that
pattern O would have 1 counter. So the expression is 3n + 1

Bayo has 90 counters.

2 (b) Can Bayo make a pattern in this sequence using all 90 of his counters?
< You must show how you get your answer.
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3n+1=90 <—|Setting the expression for the number of counters in pattern n equal to the 90 counters
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3n = 89 «——{Subtracting 1 from both sides eliminates the +1 on the left and gets the n term on its own
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4_____________
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19 The table shows information about the heights of 80 children.

Height (A cm)

Frequency

130 < A

N

140

4

140 < h < 150

11

150 < A

/N

160

24

160 < A

N

170

22

170 < h < 180

19

(a) Find the class interval that contains the median.

[Method is on the next page|

160<h <170

(b) Draw a frequency polygon for the information in the table.

7 N

30

20

Frequency

10

0
130 140 150

The frequencies are plotted at the
midpoint of each class interval then
joined up with a series of straight lines

v

160 170 180

Height (h cm)

2

(Total for Question 19 is 3 marks)
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80 + 1 The median can be found by putting all the children in order of height then
5 +«—finding the child in the middle. Doing the mean of child 1 and child 80 works
out that child 40.5 is the median. This is halfway between the 40th and 41st
LOS - 4 Subtracting the first 4 children in 130 < h < 140 from the 40.5 works
: out that there is another 36.5 children to count to get to the median
365 - 11 Subtracting the next 11 children in 140 < h < 150 from the 36.5 left to count
: works out that there is another 25.5 children to count to get to the median
255 _ 94 Subtracting the next 24 children in 150 < h < 160 from the 25.5 left to count
’ works out that there is another 1.5 children to count to get to the median
The 22 children in 160 < h < 170 is more than the 1.5
children left to count so the median must be in this interval
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~ | 20 In London, 1 litre of petrol costs 108.9p
In New York, 1 US gallon of petrol costs $2.83

1 US gallon = 3.785 litres
£1 = $1.46

% In which city is petrol better value for money, London or New York?
& You must show your working.

%&3“ 2.83 + 1.46 «——(Every $146is £1. So dividing the $2.83 by $1.46 converts it to £1.93.|

"‘«'t:"g:: 1.93.. x 100 «—£1 = 100p. So multiplying the £1.93.. by 100 converts it to 193.8..p|

/ 193.8..p gets 1 US gallon, which is 3.785 litres. So dividing the 193.8..p

&,’3" 1938.. = 3.785=51.2.. + by 3.785 works out that the cost of 1 litre from New York is 51.2..p

R
| New York «———{51.2.p for 1 litre is less than 108.9p for 1 litre|
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21 A gold bar has a mass of 12.5 kg.

I

The density of gold is 19.3 g/cm?
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%

Work out the volume of the gold bar.
% . . .
i Give your answer correct to 3 significant figures.
~ ol . K A
S dmv +«————Writing a formula triangle for density, mass, volume|

The mass needs to be in g as this is involved in the g/cm’. 1 kg = 1000 g.
12.5 x 1000 So multiplying the 12.5 kg by 1000 converts it to 12500 g
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12500 < 19.3 «—{Covering v in the formula triangle finds that volume = mass + density|
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22 There are only blue pens, green pens and red pens in a box.

The ratio of the number of blue pens to the number of green pens is 2 : 5
The ratio of the number of green pens to the number of red pens is 4 : 1

There are less than 100 pens in the box.

What is the greatest possible number of red pens in the box?

B G R Green is described by both ratios so making the same number of parts for

2 5 «_|green. 20 is a common multiple of 5 and 4. Multiplying both sides of the
4 1 2 : 5 by 4 and multiplying both sides of the 4 : 1 by 5 gets 20 parts for

8 20 &5 green. The ratios can then be combined into one ratio for all the colours

84+20+5 The ratio cannot be simplified. Adding all the parts in the ratio
works out that the smallest possible number of pens is 33

Dividing the 100 pens by the smallest number of pens works out that there
can be 3 lots of the smallest number of pens and still be less than 100 pens

5x3 <—|If there are 3 lots of the total number of pens there will be 3 lots of the red pens|

100 + 33 «—

<>
0e%

“\'i»

K
2505

A
q%éﬁp 4
ot

*ﬁﬂé?f‘

o
oS

(XA

4@4%Qf
e
otole!

XX

(Total for Question 22 is 3 marks) SR

23 (a) Find the value of the reciprocal of 1.6
Give your answer as a decimal.
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L <—|Reciproca| means to do 1 divided by or flip the fractionl s

1“63 8555
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945

.................. 0625 ... | =
1) %

Jess rounds a number, x, to one decimal place.
The result is 9.8
(b) Write down the error interval for x.

08 + % Adding and subtracting half of the resolution works out the upper and lower

T2 bound. The resolution is 0.1 as this is what the 1st decimal place goes up in
9.75 <x <985

€9.7'ES is TZFIG IC)\A/EESt:it can t)(? alj(j Stj|| r()lJrW(j t() Ea.ég ..................................................................................
to one decimal place. If it reaches 9.85 this is too 2)
high as it will round to 9.9 to one decimal place

(Total for Question 23 is 3 marks)
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Labelling the width as W. The length is

24 Here is a rectangle, W+ 7 W + 7 as it is 7 cm longer than the width

W

The length of the rectangle is 7cm longer than the width of the rectangle.

4 of these rectangles are used to make this 8-sided shape.

W W+ 7

wW

W+ 7 7

7 W+ 7

|This lengthis 7 cmasitisW+7-W

W

X
) ) ‘W +7 W |Labe||ing all the sides in terms of Wl
The perimeter of the 8-sided shape is 70 cm.
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Work out the area of the 8-sided shape.
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Adding all the outside sides of the 8-sided shape in terms of W finds
that the perimeter is 8W + 42 cm, which must be equal to the 70 cm
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Subtracting 42 from both sides eliminates the

Lo | 8W =28 +42 on the left and gets the W term on its own
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W =35 Dividing both sides by 8 eliminates the 8 on the left and
< T gets W on its own. So the width of the rectangle is 3.5 cm

S 35+7 <—|The length is 7 cm more than the width so the length of the rectangle is 10.5 cm|
105 x 35 <—|Area of rectangle = length x widthl

The 8-sided shape is made of 4 rectangles so multiplying the area of|
36.75 x4 one of the rectangles by 4 works out the area of the 8-sided shape
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(Total for Question 24 is 5 marks)
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25 Work out (13.8 x 107) x (5.4 x 107"?)
Give your answer as an ordinary number.

7452 x 10" <—|Typing it into the calculator exactly as it is above gives this|

[x 10" means to divide by ten 4 times. So moving the decimal point 4 times to the left|

N
0.000752

(Total for Question 25 is 2 marks)
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26 When a drawing pin is dropped it can land point down or point up.
Lucy, Mel and Tom each dropped the drawing pin a number of times.

The table shows the number of times the drawing pin landed point down and the number
of times the drawing pin landed point up for each person.

Lucy Mel Tom

point down 31 53 16

point up 14 27 9

Rachael is going to drop the drawing pin once.

,

5
X5

(a) Whose results will give the best estimate for the probability that the drawing pin will
land point up?
Give a reason for your answer.
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T Stuart is going to drop the drawing pin twice.
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= (b) Use all the results in the table to work out an estimate for the probability that the
S drawing pin will land point up the first time and point down the second time.

s 31+ 53+ 16 = 100 <_Adding together the point down for Lucy, Mel and Tom

SRS works out that there were 100 point down in total

bty
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Adding together the point up for Lucy, Mel and
Tom works out that there were 50 point up in total

%

14 + 27 + 9 =50 «—

R

I

Adding the 100 point down and 50 point up
works out that there were 150 drops in total
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100 + 50 «———
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-1 50 100 | Point up AND point down. AND means to multiply the probabilities. 50 out of]
§:§§§:§:§’ 150 = 150 the 150 drops were point up and 100 out of the 150 drops were point down
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(Total for Question 26 is 3 marks)
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27 Solve the simultaneous equations ,,g’:g.:.

0%

x + 3y = 12 «|1st equation '/
= : SRR
5x =y =4 «{2nd equation ’;éfg

Multiplying the 1st equation by 5 to get the same number &
of x as the 2nd equation. This forms the 3rd equation =

5x + 15y = 60 «—

Subtracting the 2nd equation from the 3rd equation cancels out the x terms and ::::g.

16y =56 gets an equation just in terms of y. Dividing both sides by 16 finds thaty = 3.5

Substituting 3.5 for x in the 1st equation. Then
subtracting 3(3.5) from both sides finds that x = 1.5 s

X+ 3(3.5) =12 «+
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(Total for Question 27 is 3 marks) P
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