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For this paper you must have:  
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• mathematical instruments. 

 

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. 
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• The maximum mark for this paper is 80. 
• You may ask for more answer paper, graph paper and tracing paper. 
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In all calculations, show clearly how you work out your answer.   

Please write clearly in block capitals. 
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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  
 

Simplify     8a – 3a + a 
Circle your answer. 

 [1 mark] 

   
4a 6a 5 + a 8a – 3a2 

 

 
 
 
 

2  
 

Which of these numbers is three less than a square number? 

Circle your answer. 
 [1 mark] 

   
5 19 22 34 

 

 
 
 
 

3  
 

Circle the length of time between 1.50 pm and 3.35 pm 
 [1 mark] 

   
1 h 45 min 2 h 15 min 2 h 25 min 3 h 5 min 

 

  

Collecting like terms. 8 - 3 + 1 = 6 so 8a - 3a + a = 6s

.CG Maths.

22 is three less than 25, which is a square number as 52 = 5 x 5 = 25

Subtracting the times using the calculator by entering the times as sexagesimals.
3o35o - 1o50o = 1o45'0", which can be read as 1 hour and 45 minutes
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Do not write 
outside the 

box 4  
 

Circle the letter of the shape that has rotational symmetry of order 2 
 [1 mark] 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question 
 
 
 
 
 
  

 
4 

 

Q can be rotated twice within a full turn with it looking the same.
For P it is 3 times. For R it is infinite times. For S it is 4 times

.CG Maths.
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Do not write 
outside the 

box 5  
 

Here are eight numbers. 

          4          10          9          3          4          12          5          14 

  

5 (a)  
 

Work out the range. 
[1 mark] 

  
 

Answer   
 

 
 
 
 

5 (b)  
 

Work out the median. 
[2 marks] 

 

 

 
 

 

Answer   
 

  

Range = largest - smallest = 14 - 3

.CG Maths.

Putting the numbers in order then crossing them off
from both ends until the 5 and 9 are in the middle

Doing the mean of the 5 and 9 works out that 7 is halfway
between these. Mean = total/number, where total is them

all added together and number is how many there are
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Do not write 
outside the 

box 6   
 

A shop has this offer. 
 

 
 
At the shop, dresses cost £42 each. 

       Amira buys 3 dresses. 

       Bobbi buys 5 dresses. 

How much more than Amira does Bobbi pay? 
[3 marks] 

 

 

 

 
 

Answer   £ 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 
  

£5 reduction if you spend more than £100 

or 

£10 reduction if you spend more than £150 

or 

£20 reduction if you spend more than £200 

 

 

 
6 

 

.CG Maths.

Multiplying the £42 by the 3 dresses works out that Amira would spend £126

Subtracting £5 as this is the reduction for spending more
than £100 works out that Amari actually pays £121

Multiplying the £42 by the 5 dresses works out that Bobbi would spend £210

Subtracting £20 as this is the reduction for spending
more than £200 works out that Bobbi actually pays £190

Subtracting the £121 Amari pays from the £190 Bobbi
pays works out that Bobbi pays £69 more than Amari
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Do not write 
outside the 

box 7 (a)  
 

Solve    x + 17 = 12 
 [1 mark] 

 
 

x =   
 

 

 
 
 
 

7 (b)  
 

Solve    
4
w  = 12 

[1 mark] 

 

 
 

w =   
 

 

 
 
 
 

7 (c)  
 

Simplify fully    
m
m

12
9  

[2 marks] 

 

 
 

 

Answer   
 

  

Subtracting 17 from both sides eliminates the +17
on the left and gets x on its own. 12 - 17 = -5

.CG Maths.

Multiplying both sides by 4 eliminates the 4 as the
denominator on the left and gets w on its own. 12 x 4 = 48

Dividing both the numerator and denominator by m cancels it out

Dividing both the numerator and denominator by 3 simplifies the fraction. 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 8  
 

The cost of a taxi journey is 

               £3   plus   £2 per mile. 

Circle the cost of a journey of 6 miles. 
 [1 mark] 

   
£5 £12 £15 £30 

 

 
 
 
 

9   
 

What percentage of this shape is shaded? 
[2 marks] 

 
 

 
 

 

 
 

Answer   
 

% 
 

  

 
7 

 

£3 + £2 x 6 = £15

.CG Maths.

Counting the shaded squares finds that 10 are shaded in total. The two halves make a whole
square. There are 25 squares in total. So 10 out of the 25 squares are shaded. This can be

expressed as a fraction. To convert a fraction to percentage it can be multiplied by 100
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Do not write 
outside the 

box 10   
 

A group of students were asked to name their favourite burger. 

The pictogram shows the results. 

The key is missing. 

 
 

40 students said Veggie. 

How many students said Chicken? 
[3 marks] 

 

 

 

 
 

 

Answer   
 

  

40 burgers are represented by 5 whole symbols. So dividing the 40 by
the 5 symbols works out that each whole symbol represents 8 burgers

.CG Maths.

Multiplying the 8 which each symbol represents by the number of
symbols for Chicken works out how many students said Chicken
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Do not write 
outside the 

box 
11   

 
c = 250 – 162 

d = 18 14
28
×
−

  

Work out the value of  c × d 
[2 marks] 

 

 

 

 
 

 

Answer   
 

 
 
 
 

12  
 

When a spinner is spun, it shows 

             Blue (B)  or  Green (G)  or  Red (R)  or  White (W). 
 
When a coin is tossed, it shows 

                                     Heads (H)  or  Tails (T). 
 
The spinner is spun and the coin is tossed. 
 
Complete this list of possible outcomes. 

[2 marks] 
 
 

                         B H 
  

 
7 

 

Working out c and d by typing them into the calculator

.CG Maths.

Multiplying the value of c by the value of d

B T
G H
G T
R H
R T
W H
W T

Using systematic listing
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Do not write 
outside the 

box 13   
 

A quadrilateral PQRS has 
            PQ = 5 cm 

            QR perpendicular to PQ 

            QR = 7 cm 

            angle QPS = 135° 

            PS = 8.5 cm 
 
On the grid, draw the quadrilateral PQRS. 

PQ has been drawn for you. 
[4 marks] 

 

 
  

135°

Perpendicular means that they meet at right-angles. So going directly down from Q 7 cm
works out where R is. Drawing line QR. Measuring the 135o angle using a protractor and
putting a mark for the direction S is from P. Using a ruler drawing an 8.5 cm line through

this mark to point S. Then joining up points S and R to complete the quadrilateral

.CG Maths.

S

R

8.5 cm
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Do not write 
outside the 

box 14  
 

Circle the solid that has six vertices. 
 [1 mark] 

   
cone cuboid triangular prism square-based pyramid 

 

 
 
 
 

15   
 

Which of these fractions is closer in value to 1? 

4
3  

10
13  

 You must show your working. 
[2 marks] 

 

 

 

 
 

 

Answer   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question 
 
 
 
 
 

  
 
7 

 

Vertices are corners

.CG Maths.

Subtracting both fractions from 1 works out how far away
they are. The negative can be ignored. 0.25 is less than 0.3
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Do not write 
outside the 

box 16   
 

Three teams, A, B and C, play in a competition. 

            games won by A : games won by B = 2 : 1 

            games won by B : games won by C = 3 : 1 

Team B has won 6 games. 

In total, how many games have the three teams won? 
[3 marks] 

 

 

 

 

 

 
 

 

Answer   
 

  

In the ratio A : B there are 2 times as many parts for A than for B. So there are
2 times as many games won by A. This works out that team A won 12 games

.CG Maths.

In the ratio B : C there are 1/3 as many parts for A than for B. So there are
1/3 as many games won by C. This works out that team C won 2 games

Adding the 12 games won by team A, the 6 games won by team B and the
2 games won by team C works out how many games were won in total
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Do not write 
outside the 

box 17   
 

Match each expression in Column P with the equivalent expression in Column Q. 

One has been done for you. 
 [3 marks] 

 
 

Column P Column Q 
    
    

   6a 

a2 × a 
 

  

   5a 

2a × 3    

   a3 

12a2 ÷ 2    

   5a2 

2110
2

a×     

   6a2 

 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 

   
6 

 

A: 2a x 3 = 2 x 3 x a = 6a

B: The 12 can be divided by 2 and the a2 stays the same

C: The 10 can be divided by 2 (which is multiplying by 1/2) and the a2 stays the same

.CG Maths.

A

B

C
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Do not write 
outside the 

box 18   
 

A drink is made by adding water to juice. 

 

Rana has 120 ml of juice. 

          She adds some water. 

          She has now made 450 ml of the drink. 

Has Rana followed the instructions? 

You must show your working. 
[3 marks] 

 

 

 

 

 

 

 
 

Instructions 
Add an amount of water that is between 2 times and 3 times the amount of juice 

Subtracting the 120 ml of juice from the 450 ml of
the drink works out that 330 ml of water was added

.CG Maths.

Dividing the 330 ml of water by the 120 ml of juice works out
that the amount of water is 2.75 times the amount of juice

2.75 times is between 2 times and 3 times
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Do not write 
outside the 

box 19   
 

A rhombus is cut along the diagonals to make four triangles.  
 

 
 

Which three statements are correct for any rhombus? 

Tick three boxes. 
[2 marks] 

 

  All four triangles are right-angled 

   

  All four triangles are isosceles 

   

  All four triangles are congruent  

   

  Area of rhombus = 4 × area of one triangle 

   

  Perimeter of rhombus = 4 × perimeter of one triangle 
 

 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 
 
 

  
 
5 

 

Not drawn 
accurately 

The diagonals of a rhombus meet as right-angles so the triangles must be right-angled.

The diagonals are not equal in length and the side opposite the right-angle will be longer
than the others. So the triangles cannot be isosceles as they will not have two equal sides.

The four triangles must be congruent as the diagonals are also lines of symmetry meaning
that the triangles must be identical.

The area of the rhombus = 4 x area of one triangle as the four triangles are congruent
meaning that one of the triangles must be 1/4 of the rhombus.

The perimeter of rhombus is not 4 x perimeter of one triangle as new sides have been
created in the middle of the shape which were not originally on the outside of the rhombus.

.CG Maths.
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Do not write 
outside the 

box 20   
 

A map of an island is shown on a centimetre grid. 

A, B and C are houses. 

 

 
 

20 (a)  
 

The actual distance between A and B is 1500 metres. 

Show that the scale on the map is    1 : 30 000 
[2 marks] 

 

 

 

 
 

Dividing the 1500 m by the 5 cm on the
map works out that 1 cm represents 300 m

.CG Maths.

5 cm

There are 100 cm in 1 m, so multiplying the 300 m by 100 converts
it into 30000 cm. This shows that 1 cm on the map is representing

30000 cm in real life and so the scale must be 1 : 30000

4.5 cm

Measured using a ruler



17 
 

*17* 

Turn over ► 
 

IB/M/Nov19/8300/2F 

 

Do not write 
outside the 

box 20 (b)  
 

Work out the actual distance between A and C. 

Give your answer in kilometres. 
[4 marks] 

 

 

 

 

 

 

 

 
 

Answer   
 

km 
 

 
 
 
 

21   
 

a and b are both prime numbers. 

They are each less than 20 

Give an example where    a + b    is odd but not prime. 
[2 marks] 

 

 

 
 

a =   
 

b = 
  

 

  

 
8 

 

Multiplying the 4.5 cm on the map by the 30000 cm which each
centimetre represents works out that the actual distance is 135000 cm

.CG Maths.

There are 100 cm in 1 m so dividing the 135000 cm by 100 converts it into 1350 m

There are 1000 m in 1 km so dividing the 1350 m by 1000 converts it into 1.35 km

It cannot be that both numbers are odd as odd + odd = even. So one of the numbers must be
even. The only even prime number is 2 so one of them must be 2. Then trying adding prime
numbers to this until the result is odd but not prime. 2 + 2 = 4, which is not odd. 2 + 3 = 5,
which is prime. 2 + 5 = 7, which is prime. 2 + 7 = 9, which is not prime as it is divisible by 3

Prime numbers only have two factors. They
are only divisible by themselves and 1
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Do not write 
outside the 

box 22   
 

Here is a cuboid. 
 

 
 
The two largest faces are blue. 

The other four faces are green. 

Is the total blue area greater than the total green area? 

You must show your working.  
[3 marks] 

 

 

 

 

 

 

 

 
 

All of the faces are rectangles. Area of rectangle = length x width

.CG Maths.

The length of the largest face is 9 cm and the width is 5 cm. Multiplying
these expresses the area of one of them then multiplying this by 2 works

out the area of the two largest faces. So the total blue area is 90 cm2

These are the
two largest faces

The length of the face at the front is 9 cm and the width is 3 cm.
Multiplying these expresses the area of the front face then

multiplying this by 2 as the back face is the same. The length of the
right face is 5 cm and the width is 3 cm. Multiplying these expresses
the area of the right face then multiplying this by 2 as the left face
is the same. Adding the area of the front and back faces to the left

and right faces works out that the total green area is 84 cm2

The 90 cm2 which is blue is greater than the 84 cm2 which is green
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Do not write 
outside the 

box 23   
 

The result of a game is Win, Lose or Draw. 

After 80 games 

         relative frequency of the result Win is 0.4 

         relative frequency of the result Lose is 0.25 

How many of the games had the result Draw? 
[3 marks] 

 

 

 

 
 

 

Answer   
 

 
 
 
 

24   
 

Work out the lowest common multiple (LCM) of 120 and 144 
[2 marks] 

 

 

 

 

 
 

 

Answer   
 

  

 
8 

 

The relative frequencies must add up to 1 so subtracting the relative frequency of Win
and relative frequency of Lose from 1 leaves 0.35 as the relative frequency of Draw

.CG Maths.

Multiplying the relative frequency of Draw (which is basically the proportion of
times it was Draw) by the 80 games works out that Draw happened 28 times

Expressing both 120 and 144 as a product of
prime factors. The calculator can be used to do this

The lowest common multiple is the highest power
of each prime in both lists multiplied together

Newer versions of Casio calculators can work out the
lowest common multiple without having to do this method
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Do not write 
outside the 

box 25   
 

The scatter graph shows the best high jump and the best long jump for 15 boys. 

 

25 (a)  
 

Write down the type of correlation shown. 
[1 mark] 

 
 

Answer   
 

  

As one variable (the high jump) increases, so does the other
variable (the long jump). So this is positive correlation

.CG Maths.

Positive

This scale
goes up in 2s

This scale goes up in 1s
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Do not write 
outside the 

box 25 (b)  
 

Liam has a best high jump of 166 cm 

Use a line of best fit to estimate his best long jump. 
[2 marks] 

 

Answer   
 

cm 
 

 
 
 
 

25 (c)  
 

Another boy has a best high jump of 195 cm 

Give a reason why you should not use a line of best fit to estimate his best long jump. 

[1 mark] 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question 
 
 
 
 
 

  
 
4 

 

Drawing a line of best fit using a clear ruler by trying to get the same amount of points
above and below the line and have it going in the same direction as the points. Then

reading up from 166 cm on the high jump to the line and across to the long jump

.CG Maths.

Outside the range of the data

The data goes up to 185 cm for the high jump. It is not certain that
the positive correlation will continue in a straight line beyond this point
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Do not write 
outside the 

box 26   
 

A car journey is in two stages. 

Stage 1      The car travels 110 miles in 2 hours. 

Stage 2      The car travels 44 miles at the same average speed as Stage 1 

Work out the time for Stage 2 

Give your answer in minutes. 
[3 marks] 

 

 

 

 

 
 

Answer   
 

minutes 
 

 
 
 
 

27   
 

Here is an identity. 

             a(3x – 10) ≡  21x + 2b 

Work out the values of a and b. 
[3 marks] 

 

 

 

 

 

 

 
 

a = 
 

b = 
  

 

  

Writing the formula triangle for distance, speed, time

.CG Maths.

Speed = distance ÷ time. The distance for Stage 1 is 110 miles and the
time is 2 hours. Dividing these works out that the speed was 55 mph

Time = distance ÷ speed. The distance for Stage 2 is 44 miles and the
speed is 55 mph. Dividing these works out that the time was 0.8 hours

There are 60 minutes in an hour so multiplying the 0.8 hours by 60 converts it into 48 minutes

Expanding the brackets on the left to put it into the same form as the right

There must be the same number of x on both sides. There are
3a on the left and 21 on the right. So 3a must be equal to 21

Dividing both sides by 3 eliminates the 3 on the left and gets a on its own

Working out that the -10a is worth -70

There is -70 on the left. This must be equal to the 2b on the right

Dividing both sides by 2 eliminates the 2 on the right and gets b on its own
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Do not write 
outside the 

box 28   
 

J and K are ships. 

P is a port. 

        J is due South of P. 

        Angle JPK = 56° 

        JP = KP 
 

 
 
 
Work out the bearing of J from K. 

[3 marks] 

 

 

 

 

Answer   ° 
 

 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question 
 
 
 
 
 

  

 
9 

 

Not drawn 
accurately 

This angle is alternate to angle JPK so
they are equal. Line PJ goes south so
is parallel to the arrow going north

.CG Maths.

There are 180o in total in a triangle. So subtracting angle JPK
from 180o works out that there are 124o left in the triangle

Angle JPK

The remaining two angles in the triangle are equal as the triangle must be
isosceles (it has two equal sides) and these are the base angles. So the 124o

can be divided by 2 to work out that each of the remaining angles are 62o

The bearing is the angle drawn in red as this is the number of degrees turned
clockwise from north from K. There are 360o around a point so subtracting

the two other angles around the point from 360o works out the bearing
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Do not write 
outside the 

box 29   
 

The 5th term of a linear sequence is 17 

The 6th term of the sequence is 21 

Work out the 100th term of the sequence. 
[3 marks] 

 

 

 

 

 

 
 

 

Answer   
 

 
 
 
 

30     
 

a = 







7
2

          b = 







− 2
5

 

Work out     3a + b 
[2 marks] 

 

 

 

 

 
 

Answer       
 
 
 

 

Linear sequences change by the same amount between each term. So subtracting the 5th
term from the 6th term works out that the sequence increases by 4 between each term

.CG Maths.

Subtracting the 6 from 100 works out that the 100th term is 94 terms after the 6th term

It must increase 94 lots of 4 between the 6th term and the 100th
term. Adding 94 x 4 to the 6th term works out the 100th term

x-component

y-component

3 multiplied by the x-component of a add the x-component
of b works out that the x-component must be 11

3 multiplied by the y-component of a add the y-component
of b works out that the y-component must be 19
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Do not write 
outside the 

box 31   
 

The value of a house is £120 000 
The value is expected to increase by 5% each year. 

Work out the expected value after 4 years. 

Give your answer to 2 significant figures. 

You must show your working. 
[4 marks] 

 

 

 

 

 
 

Answer   £ 
 

 

 
 
 
 
 

END  OF  QUESTIONS 
  

 
 

 

 
9 

 

Adding 5% to 100% expresses the percentage it increases to each year. Putting
this over 100 converts it into a fraction, which increases by 5% when multiplied

by. Raising this to the power of 4 as it needs to be increased by 4 times

.CG Maths.

The answer of 145860.75 is rounded to 2 significant figures


