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Materials 
For this paper you must have: 
• mathematical instruments 
 
You must not use a calculator. 

Instructions 
• Use black ink or black ball-point pen. Draw diagrams in pencil. 
• Fill in the boxes at the top 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. 
• Do all rough work in this book. Cross through any work you do not want to 

be marked. 

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. 

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

Please write clearly in block capitals. 
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.CG Maths.
Worked Solutions



Please note that these worked solutions have neither been
provided nor approved by AQA and may not necessarily
constitute the only possible solutions. Please refer to the

original mark schemes for full guidance.

.CG Maths.

Any writing in blue indicates what must be written in order to
answer the questions and get the marks. The worked

solutions have been designed to show the smallest amount of
work which needs to be done to answer the question.

Anything written in green in a cloud doesn't have to be
written in the exam.

Anything written in orange in a rectangle doesn't have to be
written in the exam and is there to show what should be put

into a calculator or measured using a ruler or protractor.

If you find any mistakes or have any requests or suggestions,
please send an email to curtis@cgmaths.co.uk
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Do not write 
outside the 

box 

 
Answer all questions in the spaces provided 

 
 

1  
 

Circle the value of the digit 9 in the number 7.962    
 [1 mark] 

   
9

1000
 9

100
 9

10
  9 

 

 
 
 
 

2  
 

Solve     3x = 6 

Circle your answer. 
 [1 mark] 

   
x = 0.5 x = 2  x = 3 x = 18 

 

 
 
 
 

3  
 

Circle the correct statement. 

 [1 mark] 

   

0.3 > 
4
1  0.3 = 

4
1  0.3 ⩽ 

4
1  0.3 < 

4
1  

 

  

The 9 is in the tenths place

.CG Maths.

Dividing both sides by 3 eliminates the 3 on the left and gets x on its own. 6 ÷ 3 = 2

1/4 = 0.25. Short division could be used to convert 1/4 into a decimal by dividing the
1 by the 4. 0.3 is greater than 0.25. Considering 0.3 as 0.30 makes it easier to compare
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Do not write 
outside the 

box 4  
 

Circle the number that is closest in value to 50  
 [1 mark] 

 
5 7 8 25 

 

 
 
 
 

5   
 

Work out     76 × 24 
[3 marks] 

 

 

 

 

 

 

 

 

 

 
 

 

Answer   
 

  

 
7 

 

50 is very close to  49, which is 7 as 72 = 7 x 7 = 49

.CG Maths.

Using long multiplication
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Do not write 
outside the 

box 6   
 

The composite bar chart shows the number of students in some classes. 

 

6 (a)  
 

How many boys are in the Physics class? 
[1 mark] 

 
 

Answer   
 

 
 
 

6 (b)  
 

How many girls are in the English class? 
[1 mark] 

   

 
 

Answer   
 

 
 
 

6 (c)  
 

Which two classes have the same total number of students? 
[1 mark] 

 
 

Answer   
 

and 
  

  

This bar represents boys
in the Physics class

The scale goes up in 1s

This bar represents girls
in the English class

.CG Maths.

The bar goes from 13 up to 29. So subtracting
the 13 from the 29 works out how tall it is

Physics French

As both bars have the same total height. The total height includes both the boys and girls

History
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Do not write 
outside the 

box 6 (d)  
 

In the History class 

            there are 18 students 

            number of boys = number of girls  

Show this information on the bar chart. 
[2 marks] 

 

 
 
 
 
 

7 (a)  
 

Work out     1.86 ÷ 6 
[1 mark] 

 

 
 

Answer   
 

 
 
 
 

7 (b)  
 

Work out     0.4 × 0.2 
[1 mark] 

 

 
 

 

Answer   
 

  

 
7 

 

The total number of students can be divided by 2 to work out that
there are 9 boys and 9 girls as the number of boys = number of girls

.CG Maths.

Using short division

Ignoring the decimals gives 4 x 2 = 8. Then as there was 1 decimal
place in 0.4 and 1 decimal place in 0.2 there were 2 decimal places

in total so moving the decimal place 2 times to the left
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Do not write 
outside the 

box 8   
 

Here are four number cards. 

  
 
 

8 (a)  
 

Choose two of the cards to make the answer to this calculation a whole number. 

Include the answer to the calculation.  
[2 marks] 

 

 
 
 
 
 
 
 
 
 

8 (b)  
 

Choose two of the cards to make the answer to this calculation as large as possible. 

Include the answer to the calculation.  
[2 marks] 

 

 
  

6 tenths add 4 tenths gives 10 tenths, which is 1 whole unit.
Therefore adding these two number cards makes a whole number

.CG Maths.

Starting with the largest number card and subtracting the
smallest number card leaves the largest possible answer
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Do not write 
outside the 

box 9   
 

     
 

Jenny buys 5 rulers and 2 pens. 

She works out how much she should pay. 
 

 
 

Jenny’s total is wrong. 

What mistake has she made? 
Include the correct total in your answer. 

[2 marks] 

 Mistake made 

 

 
 

 

Correct total £ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 

  

Rulers 

85p each 

 

Pens 

£3.50 each 

 

    5 × 85p = £4.25 

 2 × £3.50 = £6.10 

        Total = £10.35 

 

 
6 

 

Checking the 5 x 85p. It is 425p, which is £4.25, so this is correct

.CG Maths.

Checking the 2 x £3.50. It is £7 so the £6.10 is incorrect

Working out the correct total
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Do not write 
outside the 

box 10   
 

Here are three calculations, A, B and C. 

 

                  A                                   B                                    C 
        100 × 20 000                   1 million ÷ 2                   4 × 100 000  

 
Put the calculations in order. 

Start with the calculation that has the smallest answer. 

You must show the answer to each calculation.  
 [3 marks] 

 

 

 

 
 

 

Smallest   
 

 
 

 

 

 
 

Largest   
 

  

Writing 20,000 then putting 2 zeros after it
multiplies it by 100. So the answer to A is 2,000,000

.CG Maths.

1 million is a 1 followed by 6 zeros. Dividing this
by 2 works out that the answer to B is 500,000

Writing 4 then putting 5 zeros after it multiplies
it by 100,000. So the answer to C is 400,000
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Do not write 
outside the 

box 11   
 

In a raffle, 200 tickets are sold. 
The tickets are either red or blue. 

The winning ticket is picked at random. 

11 (a)  
 

What is the probability that the winning ticket is green? 
[1 mark] 

  
 

Answer   
 

 
 
 
 

11 (b)  
 

79 children and 90 women buy one ticket each. 

Men buy the rest of the tickets. 

Work out the probability that a man buys the winning ticket. 
[2 marks] 

 

 

 
 

 

Answer   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 
  

 
6 

 

There are no green tickets so this is impossible

.CG Maths.

Adding the 79 children and 90 women works out that 169 tickets were not bought by a man

Subtracting the 169 from the 200 total tickets works out that 31 were bought by a man

31 out of the 200 tickets were bought by a man



10 
 

 

*10* 
IB/M/Nov19/8300/1F 

 

Do not write 
outside the 

box 12   
 

A college has  
         a total of 105 teachers 
         19 more female teachers than male teachers. 

What proportion of the teachers are female? 
[3 marks] 

 

 

 

 

 
 

 

Answer   
 

 
 
 
 

13   
 

By rounding each number to the nearest 10, estimate the value of      262 ÷ 19.8 

[2 marks] 

 

 
 

 

Answer   
 

  

Method is on the next page

.CG Maths.

62 out of the 105 teachers are female

Rounding 262 to the nearest 10 gives 260 as the 6 is in the tens place and the 2 after
the 6 causes it to round down then everything after the tens is set to 0. Rounding 19.8 to

the nearest 10 gives 20 as the 1 is in the tens place and the 9 after the 1 causes it to
round up then everything after the tens is set to 0. Using short division to do 260 ÷ 20



.CG Maths.

Let M be the number of male teachers. There are M + 19 female teachers. Adding the
number of male teachers and female teachers expresses the total number of teachers

Simplifying the expression by collecting like terms. M + M = 2M.
Then setting the expression of the total equal to the total of 105

Subtracting 19 from both sides eliminates the +19 on
the left and gets the M term on its own. So 2M = 86

Dividing both sides by 2 eliminates the 2 on the left and gets
M on its own. So M = 43, meaning there are 43 male teachers

There are 19 more female teachers than male teachers so adding
19 to the 43 works out that there are 62 female teachers
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Do not write 
outside the 

box 14   
 

ABEF  and ACDF are rectangles. 

         AF = 10 cm            AB = 2 cm            BC = 4 cm 

 

   
 

Work out  

           perimeter ABEF : perimeter ACDF 

Give your answer in its simplest form. 
[3 marks] 

 

 

 

 

 
 

Answer   
 

: 
 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 

  
 
8 

 

Not drawn 
accurately 

Adding lengths AF, BE, AB and FE gives the perimeter ABEF, which is 24 cm

.CG Maths.

Adding lengths AF, CD, AC and FD gives the perimeter ACDF, which is 32 cm

So the ratio of perimeter ABEF : perimeter ACDF is 24 : 32

Adding lengths AB
and BC gives length
AC, which is 6 cm

Dividing both sides of the ratio by 8 simplifies the ratio. It cannot go any simpler
as 3 and 4 cannot be divided by the same amount to get smaller whole numbers
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Do not write 
outside the 

box 15   
 

ADB  and CD are straight lines. 

 

 

 

  
 

angle ADC = 5 × angle CDB 

Work out the size of angle ADC. 
[3 marks] 

 

 

 

 
 

Answer   
 

degrees 
 

 
 
 
 

16  
 

Circle the value of    53 
 [1 mark] 

   
8 15 25 125 

 

  

Not drawn 
accurately 

Let x be angle CDB. Angle ADC
must be 5x as it is 5 x angle CDB

.CG Maths.

There are 180o around a point on a straight line. 5x + x = 6x so there is 6x around the
point on the straight line ADB. 6x = 180 then dividing both sides by 6 finds that x = 30

Multiplying the value of x by 5 finds 5x, which represents angle ADC

53 = 5 x 5 x 5 = 25 x 5, which must be the 125 as this is the only answer greater than 25
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Do not write 
outside the 

box 17   
 

Draw the graph of     y = 3x – 1     for values of x from –1 to 3 
[3 marks] 

 
 
 
 
 
 
 
 

 
  

 
7 

 

Substituting -1 for x in the right side of the equation
finds that when x = -1, y = -4. Plotting the point (-1 , -4)

.CG Maths.

Substituting 3 for x in the right side of the equation
finds that when x = 3, y = 8. Plotting the point (3 , 8)

It is a straight line as it is in the form y = mx + c. So plotting the first
point and the last point then joining them together completes the graph
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Do not write 
outside the 

box 18   Mo played 30 games of chess. 

He won 18 of these games. 

18 (a) 
 

What fraction of the games did he win? 

Give your answer in its simplest form. 
[2 marks] 

 

 
 

 

Answer   
 

 
 
 
 

18 (b)  
 

He played 20 more games. 

He had then won 64% of all of his games.  

How many of the 20 games did he win? 
[3 marks] 

 

 

 

 
 

 

Answer   
 

  

Expressing the number of games won as a fraction of the total number of games

.CG Maths.

Simplifying the fraction by dividing both the numerator and denominator by 6. It cannot go
any simpler as 3 and 5 cannot be divided by the same amount to get smaller whole numbers

Adding the 20 more games to the 30 games played
works out that 50 games were played in total

Percentage is out of 100 so 64/100 of the games were won. This can
be simplified so that it is out of 50 by dividing both the numerator and
denominator by 2 to get 32/50. Therefore 32 games were won in total

Subtracting the 18 games won in the first 30 games from the 32 games won
in all 50 games works out that 14 games were won in the 20 more games
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Do not write 
outside the 

box 19 (a)  
 

In a field 

              number of sheep : number of cows = 10 : 3 
 
Zak says, 

              “There are 10 sheep in the field.” 

Give a reason why Zak could be wrong. 
[1 mark] 

 

 
 
 
 
 

19 (b)  
 

In a different field 

              number of goats : number of pigs = 13 : 4  
 
Priya says,  

              “There are more than three times as many goats as pigs.” 

Is she correct? 

Tick one box. 
 

  Yes   No   Cannot tell 

 
Show working to support your answer. 

[1 mark] 

 

 
 

 
7 

 

The number of sheep could be any multiple of 10 as the 10 is just
the number of parts in the ratio. For example, the ratio of 20 : 6

simplifies to 10 : 3 so there could be 20 sheep and 6 cows

.CG Maths.

Could be 20

Multiplying the number of parts for the pigs by 3 gives 12, which is less than the 13
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Do not write 
outside the 

box 20  
 

An ordinary fair dice is rolled. 

P(A) = 
6
5  

Which could be a correct statement about event A? 

Tick one box. 
 [1 mark] 

  
The number rolled is even 

   
  

The number rolled is greater than 1 

   
  

The number rolled is less than 5 

   
  

The number rolled is prime 
 

 
 
 
 

21   
 

Solve      8x + 7 = 2x + 10 
[3 marks] 

 

 

 

 

 
 

x =   
 

 

  

Subtracting 2x from both sides eliminates the 2x
on the right and gets all the x on the same side

.CG Maths.

Subtracting 7 from both sides eliminates the
+7 on the left and gets the x term on its own

Dividing both sides by 6 eliminates the 6 on the left and gets x on its own
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Do not write 
outside the 

box 22   
 

In a right-angled triangle 

             smallest angle : largest angle = 2 : 5 

Work out the three angles of the triangle. 
[4 marks] 

 

 

 

 

 

 

 
 

 

 
degrees 

 

 

 

 
degrees 

 

 

 

 
degrees 

 

 
 
 
 

23  
 

Which one of the following is discrete data? 

Circle your answer. 
 [1 mark] 

  length of arm height of door number of pets mass of sugar 

  

 
9 

 

The right-angle (which is 90o) must be the largest angle in a right-angled
triangle as there are 180o in total in a triangle and the other two angles must be
less than 90o otherwise it would add up to more than 180o. 5 parts of the ratio

represent this 90o so dividing by 5 works out that 1 part of the ratio is worth 18o

.CG Maths.

Multiplying the value of 1 part of the ratio by 2 works out
that the 2 parts representing the smallest angle is 36o

Adding the largest angle to the smallest angle works out
that there are 126o accounted for so far in the triangle

There are 180o in total in a triangle so
subtracting the 126o from 180o leaves

the other angle in the triangle

Number of pets must be a whole number. The other answers
are continuous data as they can be any value including decimals
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Do not write 
outside the 

box 24 (a)  
 

Here are two triangles, P and Q. 

 

 
Here is a statement. 

 

   
 A transformation that maps P to Q is a reflection in the line   x = –1  

   
Make one criticism of the statement. 

[1 mark] 

 

 
 

This is the line of y = -1 as all points
on the line have a y-coordinate of -1

.CG Maths.

The line is not x = -1
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Do not write 
outside the 

box 24 (b)  
 

Here are two shapes, C and D.  

 

 
Here is a statement. 

 

   
 A transformation that maps C to D is a rotation through 90° anticlockwise.  

   
Make one criticism of the statement. 

[1 mark] 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 
  

 
2 

 

This is the centre of the rotation
as it turns around this point

.CG Maths.

Centre of rotation is not given
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Do not write 
outside the 

box 25 (a)  
 

A geometric progression starts          4          16 

Work out the next term. 
[1 mark] 

 

 
 

 

Answer   
 

 
 
 
 

25 (b)  
 

A Fibonacci-type sequence starts          3          –8 
The sequence is continued by adding the previous two terms. 

Work out the next two terms. 
[2 marks] 

 

 
 

Answer   
 

and 
  

 

  

Geometric sequences multiply by the same amount between each term. 4 has been
multiplied by 4 to get 16 so the 16 must be multiplied by 4 to get the next term

.CG Maths.

3 + -8 = -5
-8 + -5 = -13
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Do not write 
outside the 

box 26   
 

Given that     a × 60 = b     work out the value of     4b
a

 

[2 marks] 

 

 

 
 

 

Answer   
 

 
 
 
 

27   
 

Write     27 ×
7

23
 
  
 

     as a single power of 3 

[3 marks] 

 

 

 

 
 

 

Answer   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question 
 
 
 
 
 
  

 
8 

 

Substituting a x 60 for b in the numerator. This gives 240a

.CG Maths.

Writing the fraction in terms of a

Both the numerator and denominator can
be divided by a to give 240/1, which is 240

27 = 33. (ax)y = axy, so the 2 and 7 should be multiplied to give 14

ax x ay = ax + y, so the 3 and the 14 should be added to give 17
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Do not write 
outside the 

box 28   
 

Here are two solids. 

 

Cylinder 

radius 4 cm        height 10 cm 

 
 
 
 
 
 
 

Hemisphere 

radius 6 cm 

 

 

 
 

  

volume of a hemisphere = 2
3

 πr3      where r is the radius 

.CG Maths.
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Do not write 
outside the 

box    
 

Which solid has the greater volume? 

You must show your working. 
[4 marks] 

 

 

 

 

 

 

 

 

 
 

 

Answer   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 

   
4 

 

Volume of cylinder = area of circle x height. Area of circle = π x radius2.
Ignoring π and doing radius2 x height

.CG Maths.

Cylinder

42 = 16, then 16 x 10 = 160. So the volume of the
cylinder must be 160π cm3(when the π is put back in)

Working out 63 as radius3 is part of the formula for the hemisphere. 63 = 6 x 6 x 6 = 36 x 6

Next doing the 2/3 of 216 by dividing by the
denominator then multiplying the result by the numerator

So the volume of the cylinder must be 144π cm3

160π cm3 is greater than 144π cm3
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Do not write 
outside the 

box 29   
 

Saj makes Rose Pink paint and Cherry Pink paint. 

He mixes red paint with white paint as shown. 

   

He makes 60 litres of Rose Pink paint. 

To this Rose Pink paint he adds 

 80 litres of red paint and 28 litres of white paint. 

Has he now made Cherry Pink paint? 

You must show your working. 
[4 marks] 

 

 

 

 

 

 

 
 

Rose Pink 

red : white = 1 : 2 

Cherry Pink 

red : white = 4 : 3 

1 + 2 = 3, so there are 3 parts in total in the ratio for Rose Pink. These 3
parts represent the total of 60 litres so dividing the 60 by 3 works out that
1 part of the ratio is worth 20 litres. There is therefore 20 litres of red paint

.CG Maths.

2 parts of the ratio represent the white paint so multiplying the value of 1 part of the ratio
by 2 works out that 2 parts is worth 40 litres. There is therefore 40 litres of white paint

80 litres of red paint is added to the 20 litres of red paint which
was in the Rose Pink. So he now has 100 litres of red paint

28 litres of white paint is added to the 40 litres of white paint
which was in the Rose Pink. So he now has 68 litres of white paint

Assuming that he has now made Cherry Pink, 4 parts of the Cherry Pink
ratio represent the 100 litres of red paint. So dividing the 100 by 4

works out that 1 part of the Cherry Pink ratio would be worth 25 litres

Multiplying the value of 1 part of the Cherry Pink
ratio by 3 will not give the 68 litres of white paint

It cannot be in the ratio of 4 : 3 as it does not work when assuming that the 4
parts represents the 100 litres of red paint. Therefore it cannot be Cherry Pink
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Do not write 
outside the 

box 30 (a)     
 

Work out          
14

9
2 10
8 10
×
×

 

Give your answer in standard form. 
[2 marks] 

 

 

 

 
 

 

Answer   
 

 
 
 
 

30 (b)     
 

6200.07 = 6.2 × 10c + 7 × 10d 

Work out the values of c and d. 
[2 marks] 

 

 
 

c = 
 

d = 
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 

  
 
8 

 

Dividing the 2 by the 8 gives 0.25. Dividing the 1014 by the 109

gives 105 as ax ÷ ay = ax - y. So it can be written as 0.25 x 105

.CG Maths.

The 0.25 must be multiplied by 10 once to get 2.5, which is at least 1 but less
than 10. Taking 1 off the power of 10 divides it by 10 to keep it the same

6.2 x 103 = 6200 and 7 x 10-2 = 0.07. Adding these together gives 6200.07. x 103

basically means to multiply by ten 3 times. x 10-2 basically means to divide by ten 2 times
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Do not write 
outside the 

box 31   
 

V = k
H

      where k is a constant. 

Which two statements are correct? 

Tick two boxes. 
[1 mark] 

 

  
V is directly proportional to H 

   
  

V is inversely proportional to H 

   
  

V is directly proportional to 1
H  

   
  

V is inversely proportional to 1
H

 
 

 
 
 
 

 
 
 
 
 
 

END  OF  QUESTIONS 
 

 
1 

 

This must be correct as
increasing H decreases V

.CG Maths.

This must be correct as it means the
same as V is inversely proportional to H


