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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 Change 3 weeks into days.

3x7 <—|1 week = 7 days. So multiplying the 3 weeks by 7 converts it to 21 days|

(Total for Question 1 is 1 mark)

2 Simplify 2 x3n

|2 x 3 = 6. Writing n next to this means that it is multiplied by n|

(Total for Question 2 is 1 mark)

3  Write 0.7 as a percentage.

0.7 x 100 <—|Any decimal can be converted to a percentage by multiplying it by lOOl

4 Here are some temperatures in °C.
-3 5 -6 7 2

Write the temperatures in order.
Start with the lowest temperature.

|The more negative a number, the lower it is. The less positive a number, the lower it is|

-6,-3,2,5,7

(Total for Question 4 is 1 mark)

.CG Maths.

L]

3@%@%&%@%@?
R ORIRBILS
I I I NI IIN

55

35

oo
2505
5

QR
e
poetava %

A
e e
SN Y
SN R
QHIKLRIERL,

AR
SRR,
bosesstotetetetotetet
RS
Basesetetesstototetels



( )

5 Write down a sensible metric unit that could be used to measure

(1) the height of a mountain

metres

(1)
(i1) the weight of a button.

(Total for Question 5 is 2 marks)

6 Four numbers add up to 76

One of the numbers is 13
The other three numbers are each the same number.

Work out the value of each of the other three numbers.

76 - 13 «{Subtracting the 13 from the 76 finds that the total of the other three numbers is 63|

63 + 3 <—|As the other three numbers are equal, dividing their total by 3 finds that each of them is 21|

<0
-
7t
Soramaigted
SRS
SOPRESS
PR

POy aetet
S,
o 3%%
SSEPS?
SIS
SHBLLE
BTN,
KPS
SIS
oo oo
o3 cielet

< %3

X XX
0‘3“&2‘3 Sosesetetede
poloteteirtet

Sseatetese!
Sotoresetet
belolotetotels

55 90
LSRR
RRRLRLLRZRLLRLLK,
No

=

>
0o,

S (Total for Question 6 is 3 marks)

KA

e
T

00y

KN
KR
S
]

<

e
1& b4
B,
%

5
N
N
o
SRR

2
I
L)
<
o2

iy

e
=
b%e!

<
255
X
L
Davatave
pleeter
RERK

!
22

TR
S,
5
oS

VE

(20,0002
CLRRK
s\ J

3

e oCG MathS. Turn over »




(
7 Here is a rule to work out the cost of buying a number of floorboards.
Cost = £55 x number of floorboards

Toby buys a number of floorboards.
The cost is £330

Work out the number of floorboards Toby buys.

330 = 55n «—{Substituting the known values into the rule. Let n be the number of floorboards|

n = 330 + 55 «—{Dividing both sides by 55 eliminates the 55 on the side with n and gets n on its own|

[n = 6. n was the number of floorboards|

(Total for Question 7 is 2 marks)

8 Here is a list of numbers.

(a) Find the mode.

|6 appears more than the other numbers|

.......................... €
(e))
(b) Work out the range.
14 -5 <—|Range = largest - smallest. The largest is 14 and the smallest is 5|
e D
(2)

(Total for Question 8 is 3 marks)
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POR is a straight line.

(1) Work out the value of x.

There are 180° around a point on a straight line.
Subtracting the known angles from 180° leaves x

180 - 85 - 30 «+
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(i1)) Give a reason for your answer.

~ = | There are 180° around a point on a straight line
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4 A
10 20% of cars sold last year were electric cars.
Write down the ratio of
the number of electric cars sold last year to the number of non-electric cars sold last year.
Give your ratio in its simplest form.
Percentage is out of 100. So subtracting the 20% from
100 - 20 <+ 100% finds that 80% of the cars were non-electric cars
20 : 80 «—{Writing the ratio|
|Using the calculator, 20/80 simplifies to 1/4. So the ratio simplifies to 1 : 4|—>14 AAAAAAAAAAAAAAAAAAAAAAA
(Total for Question 10 is 2 marks)
11 Jamie drives his van for 150 minutes.
He stops for a rest.
Jamie then drives for a further 75 minutes.
(a) Show that Jamie drives for less than 4 hours in total.
Adding the 150 minutes and the 75 minutes
150 + 75 finds that Jamie drives for 225 minutes in total
) B 1 hour = 60 minutes. So dividing the 225 minutes by
225+60=3.75 <_60 converts it to 3.75 hours, which is less than 4 hours
(2)
A car travels for 2 hours at a steady speed of 65 mph.
(b) Work out the distance the car travels.
Sdt *———4VVHUngafonndatﬁangbfbrspeedxﬂﬁanc&thnd
65 x 2 «—Covering d in the formula triangle finds that distance = speed x time|
................ 130 ... miles
(2)
(Total for Question 11 is 4 marks)
L J
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12 A factory makes mountain bikes and road bikes.
Each bike has disc brakes or rim brakes or caliper brakes.
In June the factory makes a total of 240 bikes.
102 of the bikes are mountain bikes.
75 of the 110 bikes with disc brakes are mountain bikes.
105 bikes have rim brakes.
20 of the mountain bikes have caliper brakes.
Use this information to complete the two-way table.
disc brakes rim brakes caliper brakes Total
mountain bikes 75 7 20 102
road bikes 35 98 5 138
Total 110 105 [D] 25 ] 240
F:102-75-20=7.
G:110-75 = 35.
H: 105 -7 = 98.
l: 240 - 110 - 105 = 25.
J:25-20="5.
K:240-102 =138
(Total for Question 12 is 3 marks)
13 (a) Simplify nxnxn
|n to the power of 3 means 3 ns multiplied togetherl
.............. N
1)
(b) Solve 5k—4=26
5k = 30 +{Adding 4 to both sides eliminates the -4 on the left and gets the k term on its own|
|Dividing both sides by 5 eliminates the 5 on the left and gets k on its own|
p
k= 6
(2)
(Total for Question 13 is 3 marks)
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14 120 students in Year 10 each choose one language to study.
The table below shows information about their choices.
Language = Number of students
French 45
. Multiplying the 20 students by 3°
Mandarin 20 60 finds the angle for Mandarin is 60°
Spanish 55
(a) Complete the accurate pie chart to show this information.
) 3 Dividing the 360° in total in a pie chart by the 120
360 =120 =3 “students finds that each student is represented by 3°
Mandarin
i 3)
|Drawing a 60° angle for Mandarin. Spanish must be the rest of the pie chartl
L .
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In another pie chart the number of students in Year 11 studying French is represented by
an angle of 150°

Navi says,

“This means that French was chosen by more students in Year 11 than by
students in Year 10”

(b) Is Navi correct?
Explain why you think this.

S .
“+ | No, the number of Year 11 students is unknown

SO 150° is more than 135° so the proportion of Year 11 studying French is greater,
s T however it could be a greater proportion of a smaller number of students

%!
otetelotetels’s!

s‘§:::o:~ (Total for Question 14 is 4 marks)
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There are 20 buttons in a box.
There are

6 blue buttons
9 green buttons
5 red buttons.

Jai puts 12 more buttons in the box.
These buttons are either blue buttons or red buttons.

Jai is going to pick at random one button from the box.

1
The probability that this button will be blue is 2

How many more red buttons did Jai put in the box?
You must show all your working.

20 + 12 +—{Adding the 12 buttons to the original 20 finds that there are now 32 buttons in the box|

1
4
Eg -

12

X 30 +«—

Multiplying the probability of blue by the total number
of buttons finds that there are now & blue buttons

6 «—

Subtracting the original 6 blue buttons from the now
8 blue buttons finds that 2 blue buttons were added

_24—

Subtracting the 2 added blue buttons from the 12
added buttons finds that 10 red buttons were added

(Total for Question 15 is 4 marks)
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16 A train travels from Derby to Sheftield.
The travel graph shows information about the train’s journey.

A

50

40

Distance
travelled 30
(miles)

20

10

\ 4

0 30

(a) Work out the speed of the train.
Give your answer in miles per hour.

Time taken (minutes) |4 large boxes is worth 30 minutes.

60

So 2 large boxes is worth 15 minutes

30 = 60 <—|1 hour = 60 minutes. So dividing the 30 minutes by 60 converts it to 0.5 hoursl

35+05 <—|I\/Ii|es per hour means to divide the distance in miles by the time in hoursl

The train stays at Sheffield for 15 minutes.

(b) Show this information on the travel graph.

“““““““““““““““““ 70 .. miles per hour

(2)

[15 minutes after 30 minutes is 45 minutes. The dista

nce does not changel (1)

(Total for Question 16 is 3 marks)
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17 A village hall needs a new heating system. s
The cost of the heating system is £9000 S5

A community grant will pay 85% of this cost. SO
The village council will pay the rest of the cost. o

Work out how much the village council will pay. S

- o i i inlvi i i SIS
85 < 9000 +— Putting the 85% over 100 converts it to a fraction. Multiplying this fraction by m

<t
100 £9000 finds that 85% of £9000 is £7650, which is what the community grant covers| | “2:

SOLHS
SF
S

Subtracting the £7650 the community grant covers from the S
£9000 finds that the rest which the village council pay is £1350 23

9000 - 7650 <—
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(Total for Question 17 is 3 marks) Skt

3
18 A cube has a volume of 512cm o

Work out the surface area of the cube. B8

12 «—|Volume of cube = length®. So cube rooting the volume finds that the edge length is 8 cm| s

%%

%

- o

8? <—|Each face is a square. Area of square = length2. So each face has an area of 64 cmzl 3:‘3:‘:‘;
<

joseses

e

S5
doet

There are 6 equal faces on a cube. So multiplying the
area of one of the faces by 6 finds the surface area

64 x 6 <

(Total for Question 18 is 3 marks)
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19 Here is an inequality in y shown on a number line.

< L
| | | | | | | | | | | >
5 4 3 2 -1 0 1 2 3 4 5 7V
(a) Write down the largest possible integer value for y.
ly is less than or equal to -2. It can be equal as the circle is shaded in|
........................ 2,
(1)
(b) On the number line below, show the inequality —4 < x < 2
| " | | | | | <%) | | | >

|
5 4 3 2 -1 0 1 2 3 4 5 X

The shaded in circle means it can be equal. The open circle means it cannot be
equal. Drawing a line to the right of -4 as x is greater and to the left of 2 as x is less| (2)

(Total for Question 19 is 3 marks)
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20 (a) Express 250 as a product of its prime factors.

[The calculator can do this|

(b) Find the lowest common multiple (LCM) of 30 and 25

2x3x5 <—|Expressing 30 as a product of its prime factorsl

5? <—|Expressing 25 as a product of its prime factorsl

2 x 3 x5 <—|The LCM is the highest power of each prime in both lists multiplied togetherl

[Alternatively, newer Casio calculators can find the LCM without having to do this method|

(Total for Question 20 is 4 marks)

14

.CG Maths.

L]

A
SRS
posesotetotetetetoteses
CRXILLLLIELS
SRR

25
&
9%

QR
KKK
% <X

S
S5 :0:0
&

KA

K
S
deteteteteteteds >
X 7 X 8 7 A
RN
CRERLLLKS

X K5
3
2
o

(00
020500es
odelolel
Sasotese
%555

SR

20858
i
Basesete
Sodeded

5
35
o20de

K

00’
o
%

055
5555

X KA
2L

55

pFotes
o0sess
Pegesesvioss
55

o5
o
355
S

A0

&

< X
ST,
S <,
e
008 2.3, 0%¢

<

<

”'
<5
<5

OO0

00

prosgnt

o2 %0%0%

Setoteleted
ooteetelete.s!
betateteteteds

<%
5
5
b3l
b0setes

558

S
S
S0

<

5
CR
Sotases
255

%
o

KL
X
2%
0%
355

5
ogoses
ﬁfﬁh
SRR
IS
Sotodedelels

%
X
K

O
SRS
S8R

o%0taded
e

55
%
5

051

b9t

@ reoth
S5
20!

By
I
S0




3%3$$5

IR
Btoretotels
dotstetole!

325
kSRR
5 S
RS

fastonss”
S
S

Bt
Joledercdl
B

A

0,
%
255

(o
< >
S
XA KX

o

8 vy
(030, e ol
o
X K

s
ol
<5
b

55505
s

Sotatesed

RS

2%
0% %
%

ot
Sodols
Sotods

%
%
s

< 0
<0
R
, o
<R

<
o

O
o
kot

%&
<
> Z#‘
Svavale
X
oIS

ool
e

A

K

5

r

21 Sid, Tam and

Musa share £6900 in the ratio 2:3:5

Work out how much money each person receives.

2+3+5 «—

Adding the number of parts in the ratio for each
person finds that there are 10 parts in total in the ratio

6900 = 10 «—{Dividing the total £6900 by the 10 parts finds that 1 part of the ratio is worth £690)|

690 x 2 4—|Mu|tip|ying the value of 1 part of the ratio by 2 finds that the 2 parts represent E1380|

690 x 3 4—|Mu|tiplying the value of 1 part of the ratio by 3 finds that the 3 parts represent £2070|

690 x 5 «——{Multiplying the value of 1 part of the ratio by 5 finds that the 5 parts represent £3450|

(Total for Question 21 is 3 marks)
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22 Here is a plan of part of Macsen’s garden. 88

There is a circle inside a triangle. ot
The circle has a diameter of 7m. O
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Macsen will cover the shaded area with gravel. s
e

Gravel is sold in bags. O
2
Each bag of gravel covers an area of 12.5m S

(a) Work out the number of bags of gravel Macsen will need. o

% x 16 x 14 = 112 «Area of triangle = 1/2 x base x height. So the area of the triangle is 112 m’| 2§:‘:‘§;
7

= 2 «——Radius is half the diameter. So dividing the diameter by 2 finds that the radius is 3.5 m| | "G

. . . . QBRI X
mx 3.5° <—|Area of circle = m x radius®. So the area of the circle is 38.4... m2| S

Subtracting the area of the circle from the area of the triangle P
finds that the shaded area to be covered with gravel is 73.5.. m’ S5

112 - 38.4.. «—

Dividing the area to be covered with gravel by the 12.5 m* B
. %

each bag covers finds that 5.8... bags are needed 5558
%

<

73.5.. + 125 +

X
SRS
PR RS
é‘..
L
S

|5.8A.. must be rounded up to 6 as rounding down to 5 would not be enough bags|
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Macsen finds that each bag of gravel only covers an area of 11m’

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

(Total for Question 22 is S marks)

23 The point C is shown on a centimetre grid.

N /

A point P is at least 2cm from the point C.
Nadia is asked to shade the region where point P could be.

Her answer is shown on the grid.
Explain the mistake Nadia has made.

Should have shaded outside of the circle

The circle is correct as all points on the circumference of the circle are 2 cm away from C. However
shading inside the circle gives all the points 2 cm or less away from C, not at least 2 cm from C

(Total for Question 23 is 1 mark)

J
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1
24 This year the total weight of potatoes grown on a farm is 3 less than last year.

This year the total weight of potatoes grown is 8000 tonnes.

Work out the total weight of potatoes grown last year.

There was 1 lot of potatoes grown last year. Subtracting
the 1/5 finds that this year is 4/5 of last year

-4 <—|Dividing the 8000 tonnes by 4 takes it from 4/5 to 1/5 of the potatoes last yearl

x 5 +«—

Multiplying the value of 1/5 of last year's potatoes
by 5 finds the whole of the potatoes last year

(Total for Question 24 is 3 marks)

18

.CG Maths.

L]

A
SRS
posesotetotetetetoteses
S sosasesentetstsees
SR
SRR

25
<
9%

SRR
KX
poeiets

S
S5 :0:0
&

KA

R
‘:’:":’:’:’st -
jotetotetatete =
X ICAK KIS RR
LR
CRERLLLKS

X K5
3
2
o

(00
020500es
2555
Sasotese
%555

SR

0:0
53
<K

255
858

5
08!

bes
0

<
25
<5 336
SXLLLER
odedotetotoledsl

00’
o
o2

055
5555

000
2
oaseetete

KNS
Sad=tabl
ST,
S <,
e
008 2.3, 0%¢

<

&

” \]
<5
<5

(000
55
9058

)
T
!
SRR
S5
S,
5

<
5
5
b3l
b0setes

558

S
S
S0

<

5
CR
Sotases
255

%
o

BSES
X
2%
0%

355

5
ogoses
ﬁfﬁh
SRR
IS
Sotodedelels

%
X
K

O
SRS
S8R

o%0taded
e

o
%
0%

051

b9t

@ reoth
535
20!

By
I
S0




& 4 N
| 25 Here are two lists of numbers.

;;:w:ig List A 276 400 157 139

o List B 530 500 270 X 440 320

o2 mean of list A:mean of list B=3:5

S Work out the value of x.

S t Writing a formula triangle for mean, total, number. Total is all of the

= | mon numbers added together and number is the number of numbers

6 | 276 + 400 + 157 + 139 <«—{Adding all the numbers in list A finds that their total is 972

SRR ) Covering m in the formula triangle finds that mean = total + number. So
o | 972 4 — 7 . : . .
S dividing the total of list A by the 4 numbers finds that the mean of list A is 243

5%
bt
4%

O
35
oesetete!
Sotesese
IS
$26%!

<
<

3 parts of the ratio represent the mean of list A. So dividing the
mean of list A by 3 finds that 1 part of the ratio is worth 81

%
5%
0008
28

243 = 3«

gssgb
$$$
KA

25
0%
S

%

0
<
55

%
%

55
KRR
55

botes

Multiplying the value of 1 part of the ratio by the 5 parts
representing the mean of list B finds that the mean of list B is 405

oot
5
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CRS
CRREARK
[EEN
X
ul

5

A
Ao
$XKS

X

25
9

bt etk
5%

REEREEE

Covering t in the formula triangle finds that total = mean x number. So multiplying
the mean of list B by the 6 numbers in list B finds that the total of list B is 2430
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S Subtracting the known numbers from
S 2430 - 530 - 500 - 270 - 440 - 320 “lthe total of list B finds that x is 370
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X= 370

(Total for Question 25 is 5 marks)
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26 ABC is a right-angled triangle. S

<

7cm 1

A B .::? = ':::
) 5%

Y oty
4cm s

b0 Koo
Calculate the value of x. e
Give your answer correct to 1 decimal place.

0

0?::’
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55
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fote!
b05s
255

2R
2505

v v v Using right-angled trigonometry. Ticking O as the 7 cm is the
SOH CAH T A <opposite. Ticking A as the 4 cm is the adjacent. There are two
ticks on the TOA formula triangle so this one can be used
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tanx = % <—|Covering t finds that tan of the angle = opposite/adjacent|

x = tan™ (%) <+«—1Doing the inverse tan of both sides finds x| R Leas

(Total for Question 26 is 2 marks) ety

27 Metal rods are made from steel with density 8 g/cm3 st
Each metal rod has a volume of 1500 cm’ o

The maximum mass of metal rods that can be put on a trolley is 300kg. S

Work out the greatest number of metal rods that can be put on the trolley. S

m . B B 00:{;,'10
d v +«———{Writing a formula triangle for density, mass, volume| cme

Covering m in the formula triangle finds that mass = density x volume. So the i
mass of each metal rod is 12000 g, as g was involved in the unit of density

12000 + 1000 {1 kg = 1000 g. So dividing the 12000 g by 1000 converts it to 12 kgl
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R

Dividing the 300 kg by the 12 kg mass of each metal

300+ 12 «—— rod finds that 25 metal rods can be put on the trolley
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(Total for Question 27 is 3 marks)
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28 Sketch the graph of y=x+2
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It is a U-shaded x* graph moved 2 upwards. Alternatively table mode can be used. Define f(x) = x* + 2.
Start: -5. End: 5. Step: 1. This creates a table of values and the graph can be sketched using this
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(Total for Question 28 is 2 marks)
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29 The first three terms of a Fibonacci sequence are

a 3a 4a 7/a 11a

The 5th term of this sequence is 286

Work out the value of a.

The Fibonacci sequence is continued by adding the two previous terms to
get the next term. 3a + 4a = 7a then 4a + 7a = 11a, which is the 5th term

286 = 11 <—|11a = 286. Dividing both sides by 11 gets a on its ownl

(Total for Question 29 is 3 marks)

TOTAL FOR PAPER IS 80 MARKS
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