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MNU 4-01a:  Having investigated the practical impact of inaccuracy and error, I can 

   use my knowledge of tolerance when choosing the required degree of 

   accuracy to make real-life calculations.  
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MNU 4-03a:  Having recognised similarities between new problems and problems I 

   have solved before, I can carry out the necessary calculations to solve 

   problems set in unfamiliar contexts.  
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MNU 4-03b:  I have investigated how introducing brackets to an expression can  

   change the emphasis and can demonstrate my understanding by using 

   the correct order of operations when carrying out calculations  
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MNU 4-06a:  I have developed my understanding of the relationship between powers  

   and roots and can carry out calculations mentally or using technology  

   to evaluate whole number powers and roots, of any appropriate number.  
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MNU 4-06b:  Within real-life contexts, I can use scientific notation to express  

   large or small numbers in a more efficient way and can understand and 

   work with numbers written in this form.  
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2. This table shows the transfer fee paid 

for five football players (correct up to 

August 2012). 

 Write each transfer fee out in full. 

Player Transfer Fee 

F. Torres £5 x 107 

C. Ronaldo €9.39 x 107 

W. Rooney £2.56 x 107 

M. Balotelli £1.754 x 107 

V. Wanyama £9.68 x 105 

4. A molecule of water weighs 2.88 x 10-26 kg. Write this out in full. 
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MNU 4-07a:  I can choose the most appropriate form of fractions, decimal fractions and 

   percentages to use when making calculations mentally, in written form or 

   using technology, then use my solutions to make comparisons, decisions and 

   choices.  
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Exercise 5E 

1. Calculate the amount of money in each bank account after the given length of time:- 

 (a) £500 after 3 years in an account paying 5% p/a  

 (b)  £12000 after 4 years in an account paying 3% p/a 

 (c) £7500 after 5 years in an account paying 1.5% p/a 

 (d) £2250 after 3 years in an account paying 2.25% p/a. 

MNU 4-07b:  I can solve problems involving fractions and mixed numbers in context, 

   using addition, subtraction or multiplication.  
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MNU 4-08a:  Using proportion, I can calculate the change in one quantity caused by 

   a change in a related quantity and solve real-life problems.   
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MNU 4-09b:  I can source information on earnings and deductions and use it when 

   making calculations to determine net income.  
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MNU 4-10b:  I can use the link between time, speed and distance to carry out  

   related calculations.  
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MNU 4-11b:  I can apply my knowledge and understanding of measure to everyday 

   problems and tasks and appreciate the practical importance of  

   accuracy when making calculations.  



MNU 4-11c:  I have explored with others the practicalities of the use of 3D  

   objects in everyday life and can solve problems involving the volume of 

   a prism, using a formula to make related calculations when required.  
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MNU 4-13a:  Having explored how real-life situations can be modelled by number patterns, 

   I can establish a number sequence to represent a physical or pictorial  

   pattern, determine a general formula to describe the sequence, then use it 

   to make evaluations and solve related problems.  



Write down a formula linking the pattern number (N) with the number of  
Blocks (B). 
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MNU 4-13b:  I have discussed ways to describe the slope of a line, can interpret  

   the definition of gradient and can use it to make relevant calculations,  

   interpreting my answer for the context of the problem.  
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MNU 4-13c:  Having investigated the pattern of the coordinate points lying on a horizontal 

   or vertical line, I can describe the pattern using a simple equation.  

Exercise 1 
 

1. State the gradient of:  (a)  any horizontal line 

       (b)  any vertical line 
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2. M is the point (4, -3). 

 (a) Write down the coordinates of any point P so that the line MP is vertical. 

 (b) Write down the coordinates of any point Q so that the line MQ is horizontal. 
 

3. (a) On a coordinate diagram, draw the lines x = 1, x = 10, y = -2 and y = 5. 

 (b) Write down the coordinates of the corners of the rectangle on your diagram. 
 

4. A kite is formed by joining the points A (-2, 3), B (1, 8), C (10, 3) and D (1, -2). 

 (a) Write down the equation of: (i) diagonal AC 

        (ii) diagonal BD 

 (b) Write down the equation of the vertical line passing through point A 

 (c) TRICKY! Without drawing the kite, write down the coordinates of the point  

  where the two diagonals cross over. 

MNU 4-13d:  I can use a given formula to generate points lying on a straight line, plot 

   them to create a graphical representation then use this to answer related 

   questions.  
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MNU 4-14a:  Having explored the distributive law in practical contexts, I can simplify, 

   multiply and evaluate simple algebraic terms involving a bracket.  
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Exercise 2E 
 

Expand: 
 

1. (a) (x + 1)(x + 3)  (b) (x – 2)(x + 4)  (c)   (x + 3)(x – 3)  (d)   (x – 7)(x - 5)  

 (e) (2x + 1)(x + 3)  (f) (x – 4)(4x + 9)  (g)   (3x – 2)(2x + 5)  (h)   (3x – 2)(2x + 5)  

 (i)  (x + 7)(4 – x)  (j) (x – 2)(5 – x)  (k)   (x + 12)2  (l)    (x - 4)2  

 (m) (7 – x)2  (n) (3x - 2)2  (o)   (x + 1)(x2 + 3x – 5) 

 (p) (x + 3)(x2 - 4x – 2) 
 

2. Find the area of each shape below: 

(a) 

x + 7 

x - 3 

(b) 

x + 1 

2x + 3 

3x - 1 

(c) 



MNU 4-14b: I can find the factors of algebraic terms, use my understanding to identify 

   common factors and apply this to factorise expressions.  

Exercise 2E 
 

1. Use the difference of two squares to factorise:- 

 (a) x2 - 1   (b) x2 - 16   (c) x2 - 100  (d) 4 - x2 

 (e) 169 - g2  (f) 16h2 - 25  (g) 49 - 25q2  (h) 81m2 - 225n2 

 

2. Factorise fully:- 

 (a) 5x2 - 20  (b) 36x2 - 9  (c) 18 - 8x2  (d) x3 - 49x 

 (e) 4x3 - 4x  (f) 3x - 147x3 (g) x3y - xy3  (h) 3x2y - 27y3 

 

Exercise 3E 
 

1. Factorise:- 

 (a) x2 + 3x + 2  (b) x2 + 5x + 6  (c) x2 + 6x + 9  (d) x2 + 7x + 12 

 (e) x2 - 12x + 20  (f) x2 - 5x + 14  (g) x2 - 10x + 24  (h) x2 - 20x + 100 

 (i) x2 + 8x - 20  (j) x2 - x - 20  (k) x2 + 11x - 26  (l) x2 + x - 12 

 (m) x2 - 3x - 70  (n) x2 + 25x - 26  (o) x2 - 7x + 60  (p) x2 - x - 420 

 

2. Factorise:- 

 (a) 15 - 2x - x2  (b) 27 + 2x - x2  (c) 36 - 9x - x2  (d) 2x2 + 11x + 5 

 (e) 2x2 + 5x + 2  (f) 3x2 - 7x + 6  (g) 4x2 + 20x + 9  (h) 3x2 + 2x - 8 
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Exercise 4E 
 

1. Factorise fully:- 

 (a) 12 - 2b    (b) h2 - 7h + 10   (c) 2x2 + 12x + 18  

 (d) pq2 - 2p2q   (e) 3x2 - 12y2   (f) 12r - 4rt    

 (g) x3 - 5x2 - 36x  (h) 2j2 - 14j - 36  (i) 35 - 28a - 7a2  

 (j) x5 - x3   (k) 28 - 7g2   (l) xy2 + 3xy - 10x 

MNU 4-15a:  Having discussed the benefits of using mathematics to model real-life  

   situations, I can construct and solve inequalities and an extended range of 

   equations.  
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4. Solve the equations by multiplying out brackets first: 

 (a) (x + 5)(x + 1) = x(x + 1)    (b) (x + 4)(x - 4) = (x - 4)(x + 2)  

 (c) (x + 2)(x - 3) = x(x - 5)   (d) (x + 5)(x - 3) - (x - 1)2 = 4 

MNU 4-16a:  I have explored the relationships that exist between the sides, or sides and 

   angles, in right-angled triangles and can select and use an appropriate  

   strategy to solve related problems, interpreting my answer for the context.  

Change the subject of each formula to the letter shown in brackets. SHOW ALL WORKING! 
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1. Use the Converse of Pythagoras’ Theorem to determine if these triangles are 

right-angled:- 

15cm 

12cm 

9cm 12cm 
11cm 

4cm 

0.6m 

1.1m 

0.8m 

2. After the grass was replaced on the football 

 pitch at Hampden, Shuggie the groundsman 

 paints the lines back on. To check that the 

 new  pitch is rectangular, he measures the 

 length of one of the diagonals. 
 

 The pitch is 120 metres long and 90 metres 

 wide. The diagonal is 145 metres in length. 
 

 Is the pitch rectangular? Explain your answer! 

90m 

120m 
145m 
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SOHCAHTOA 
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Exercise 13 
 

In each question below: (a) decide whether to use Pythagoras or trigonometry 

     (b) find the missing side or angle. 

 

1. Find x in each triangle below:- 
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MNU 4-16b:  Having investigated the relationships between the radius, diameter,  

   circumference and area of a circle, I can apply my knowledge to solve  

   related problems.  
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Exercise 5E 

1. Calculate the length of the arc in each diagram:- 

(a) 

10cm 
30° 

(b) (c) 

8cm 

12cm 

45° 
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(d) (e) (f) 

80° 
150° 

320° 

15cm 

18cm 

8cm 

2. The edge of this fan is 48cm long, and is the 

 arc of a circle with a radius of 30cm. 

 Find the size of the angle at the centre of 

 the fan (accurate to 1 d.p.) 

48cm 

30cm 

Exercise 6E 

1. Calculate the area of the sector in each diagram:- 

20cm 

15cm 
30cm 

10cm 

18cm 

12cm 

30° 

60° 

130° 

300° 

2. A lamp shade is made from the 

sector of a large circle with a 

smaller sector removed. 
 

 Calculate the area of the lamp 

 shade. 

16

12cm 

30cm 
30cm 



MNU 4-17a:  Having investigated the relationship between a radius and a tangent and  

   explored the size of the angle in a semi-circle, I can use the facts I have 

   established to solve related problems.    

1. Copy the diagrams below and find the sizes of the angles marked with a letter:- 

O 
O 

O 

O 

O 

52° 

60° 

70° 

35° 
110° 

A 

B 

C 

D 

E 

F 

65° 

2. AB is a tangent to the circle with centre O. 

 It meets the circle at point P. 

 Angle CBP = 36°. 

 

 Find the size of angle x. 

36° 
O 

A 

B 

P 

x° 

1, Use Pythagoras’ Theorem to find the lengths of a and b (all lengths are in cm). 
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O 

O 
5 

12 

25 

24 

a 

b 



2. Use trigonometry to find x in each diagram below:- 
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MNU 4-17b:  I can apply my understanding of the properties of similar figures to solve 

   problems involving length and area.   
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MNU 4-18a:  I can plot and describe the position of a point on a 4-quadrant coordinate 

   grid.  

MNU 4-17b:  I can apply my understanding of the 4-quadrant coordinate system to move, 

   and describe the transformation of, a point or shape on a grid.  

1. Copy each diagram and shade just enough sections so that the dotted lines are lines of 
 symmetry:- 
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1. Triangle PQR has been placed on a grid 
 as shown. 
 

 (a) Copy the diagram and add the 
  image of PQR under a 90° anti-
  clockwise rotation about O. 
  

 (b) Copy and complete the table:- 

            

            

            

            

            

            

            

            

            

            

            

            

2. A trapezium is drawn with vertices at 
 the  points A (-2, 3), B (3, 3), C (5, -1) 
 and D (-4, -1). 
 

 (a) (i) Write down the coordinates 
   of A’, B’, C’ and D’, the images 
   of A, B, C and D under  
   reflection in the x-axis. 
 

  (ii) Copy the axes and draw  
   trapezium A’B’C’D’. 
  

 (b) On a separate diagram, draw  
  trapezium A’’B’’C’’D’’, which is made 
  by reflecting ABCD in the dotted 
  line. 

Q P 

R Point Image 

P (2, 5) P’ (-5, -2) 

Q Q’ 

R R’ 

2. Write down the image of each point below after rotation by a quarter turn anti-
clockwise about O:- 

 

 (a)  Point K (3, 4)   (b) Point L (-3, 4)   (c) Point M (-3, -4) 
 

 (d) Point N (3, -4)  (e) Point P (x, y) 
 
3. Write down the images of points K, L, M, N and P in question 2 after rotation by a 
 quarter turn clockwise. 

1. Describe the translation made by the 
 fighter plane accurate to the  nearest 
 millimetre:- 
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2. (a) Copy the axes and hexagon on to square paper. 
 

 (b) On the same diagram, draw the image of the  
  hexagon after a translation of:- 
 

  (i)  4 right and 2 down 
  (ii)  4 right and 2 up 
  (iii) 4 down 
  (iv) 4 up 
 

 (c) State the coordinates of the image of vertex A after each translation in (b). 
  

 (d) Describe two more translations which, when the images are drawn, would   
  complete a ring of hexagons around the original. 

        

        

        

        

        

        

MNU 4-19a:  Having investigated patterns in the environment, I can use appropriate  

   mathematical vocabulary to discuss the rotational properties of shapes,  

   pictures and patterns and can apply my understanding when completing or 

   creating designs.  
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MNU 4-20a:  I can evaluate and interpret raw and graphical data using a variety of  

   methods, comment on relationships I observe within the data and   

   communicate my findings to others.  
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1. A class was asked to complete a survey. For each set of data below:- 
 

  (i) Draw a dotplot 
  (ii) Comment on the distribution 
 
 (a) Weight (in kg):- 
 34,  67,  38,  61,  66,  40,  40,  56,  51,  60,  67,  48,  62,  41,  59,  68,  37,  67,  39 
 
 

 (b) Height (in cm):- 
 

 166,  159,  179,  171,  177,  164,  156,  170,  175,  162,  166,  161,  179,  163 
 
 

 (c) Shoe size:- 
 

 9,  4,  10,  5,  7,  7,  5,  11,  5,  4,  8,  6,  5,  8 
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MNU 4-20b:  In order to compare numerical information in real-life contexts, I can find 

   the mean, median, mode and range of sets of numbers, decide which type of 

   average is most appropriate to use and discuss how using an alternative type 

   of average could be misleading.  
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Exercise 2 
 
1. For each data set below:  (i) find the mean, median and mode 
       (ii) state which average best describes the data 
 

 (a) 12, 10,  69,  10,  100,  44,  45,  10,  32 
 

 (b) 273,  222,  296,  124,  131,  118,  240,  141,  120,  135 
 

 (c) 12,  8,  15,  8,  11,  10,  5,  13,  17 
 
2. A factory owner claims that his business pays wages which are higher than the 
 national average of £22000 per year. 
 

 A spokesperson for the factory’s workers says that the owner pays less than the 
 national average. 
 

 The factory employs nine people who earn the following per year:- 
 
 £16000,  £16000,  £18500,  £19000,  £21000,  £21000,  £22500,  £26000,  £29000 
 
 The factory owner pays himself £75000 per year. 
 

 (a) Show that, depending on the type of average used, the factory owner and the  
  workers’ spokesperson are both correct. 
 
 (b) Which person is being more honest? 

MNU 4-21a:  I can select appropriately from a wide range of tables, charts, diagrams and 

   graphs when displaying discrete, continuous or grouped data, clearly  

   communicating the significant features of the data.  
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 (a) What was the  (i)  lowest score (ii) highest score  (iii) range? 
 

 (b) Find:-   (i) Q2   (ii) Q1 and Q3 
 

 (c) Calculate the SIQR. 
 
2. For each data set below:  (i) write a five-figure summary 
       (ii) draw a box plot 
       (iii) calculate the range and semi-interquartile range 
 

 (a) 3,  4,  4,  5,  5,  5,  6,  8,  8,  9,  10,  10,  12,  13,  13 
 

 (b) 1,  2,  4,  5,  8,  14,  11,  4,  2,  1,  7,  11,  4,  7 
 

 (c) 1318,  1318,  1320,  1311,  1320,  1321,  1314,  1314,  1315,  1317 
 
3. Draw a box plot representing the set of data below (organise the data using a stem 

and leaf diagram first):- 
 
 35 22 47 20 27 29 38 45 49 12 46 44 8 10 42 
 32 17 8 23 31 22 36 25 40 33 22 41 25 6 43 
 43 8 5 16 6 17 10 42 6 9 33 15 34 37 12 
 
4. State the position of Q1, Q2, and Q3 in a list of:- 
 

 (a) 15 numbers (b) 25 numbers (c) 21 numbers (d) 42 numbers 

1. Shown below is a box plot indicating the test scores (out of 25) for an S2 class:- 
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MNU 4-22a:  By applying my understanding of probability, I can determine how many times 

   I expect an event to occur, and use this information to make predictions, 

   risk assessment, informed choices and decisions.  

5. The box plots show the number of points scored by two rugby teams during a season. 

 (a) Make a five figure summary for each team 

 (b) Which team finished higher in the league table at the end of the season? Give  

  two reasons for your answer. 

1. A normal six-sided die is rolled 3000 times. 

 How many times would you expect the result to be:- 

 (a) a six 

 (b) an odd number 

 (c) greater than 4? 

2. A survey asked 100 out of the 45000 voters  in an 

 election which party they would vote for. 

 The results are shown in the table. 
 

 (a) How many voters are likely to be undecided? 
 
 

 (b) How many more votes is the SNP candidate  
  likely to get compared to her nearest rival? 
 

 (c) Candidates have to pay a deposit of £500 to  
  stand in an election, and lose this money if  
  they get less than 5% of the vote. 
  How many of the “Don’t Know”s will have to  
  vote Lib Dem if they want to avoid losing  
  their deposit?  

Party Votes 

Labour 24 

SNP 30 

Lib Dem 4 

Conservative 7 

Green 10 

Don’t Know 25 

 (d) The Labour party candidate thinks that if he gets 10000 of the “Don’t Know”s 

  to vote for him, he will win. Is he correct? Explain your answer. 


