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Expanding double brackets   

Use the grid method to multiply double brackets or you can use FOIL.  

Example     Example 

(2x + 1)(x - 4)     

    

 

      

= 2x2—8x + 1x –  4  

= 2x2 –7x – 4  

 

Example 

(x - 4)2 = (x - 4)(x - 4)  , then expand as above. To get  x2 - 8x + 16 

x 2x + 1 

x 2x2 + 1x 

- 4  - 8x  - 4  

Simplifying Expressions  

When simplifying expressions you need to collect together the like terms. 

5a and 6a are like terms whereas 5a and 6b are unlike terms. Also note 

that 6x and 4 are unlike terms as well.  

Examples 

A. Simplify 4x + 6y—2x + y. When simplifying use squares and circles to   

     isolate terms, remember to include the sign in front!  

  4x + 6y—2x — y 

     This isolates the terms to make it easier to simplify. If we place the       

      circles next to each other. We get…  

      4x —2x + 6y—y     ….which simplifies to 3x + 5y.  

 

B. Simplify 6x2 — 7x + 2x2—4x  =  6x2 + 2x2— 7x —4x   

         = 8x2—11x  

Simplifying Expressions Exam Questions 

Simplify the following expressions: 

1. y+y+y+y+y 

2. 2r×7d 

3. n²+n²+n²+n²+n² 

4. 2xy+3xy-xy 

5. 2g²×y×4-t 

6. 2a—7b+c-4a-6b+12 

Expanding double brackets Exam Questions  

1. (y+3)(y+5) 

 

2. (x+5)(x-1) 

 

3. (w+3)(w+4)+(w-1)(w-5) 

 

4.   Form an expression to show the area of the rectangle. 
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Factorising  

Factorising is the opposite of expanding brackets. To factorise we need to 

remember to take the highest common factor out.  

Example 

Factorise fully  16p2q— 40pq3 

When factorising look at the numbers first, find the biggest number that 

goes into 16 and 40.  

Then look at the letters that appear in both and take out the largest 

amount of each letter.  

 

 

So the biggest number that goes into 16 and 40 is 8. We can take out one 

p and one q only.  So we get  8pq(2p—5q2)       

Factorising quadratics  

A quadratic is off the form ax2 + bx + c.. When it comes to factorising a 

quadratic we start off with double brackets (          )(         ). 

We start off by looking for two numbers that multiply to give you c and 

add to give you b.  

Example  

A. Factorise x2 + 8x + 7.  

  So we need to find two numbers that multiply to give you 7 but add to 

give you 8. We know this is 7 and 1, as 7 x 1 = 7 and 7 + 1 = 8.  

   (x  + 7)( x + 1)  

 

 

16 p p q 40 p q q q  

Factorising Exam Questions 

1. 5x+25 

2. 20n²+4n 

3. w²y+wy² 

4. 8ap+12cp-4p² 

 

Factorising Quadratics Exam Questions 

1. x²+x-6 

 

 

2. x²+9x+20 

 

 

3. x²-36 

 

 

 

4.  y²-49 
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Substitution & Using formulae Exam Questions  

1. m=abc 

Find m is a= 3, b=-8 and c=2 

 

 

2.  A=2w+2L 

Find W is A=30 and L=11 

 

 

3.The cost in pound, c, of hiring a car is given by the formula c=25d+45, 

where d is the number od days that the car has been hired for. 

A. find the cost of hiring a car for 4 day. 

 

 

B.  Find the number of days a car is hired for when the cost is £245 

Substitution & Using formulae 

Substitution means to replace letters with numbers. We can substitute 

into formulas to calculate Area, volume etc. or we can substitute into               

expressions.  

 

Example 

a. Work out the value of  2a + ay when a = 5 and y = -3 

 

    (Remember a number next to a letter means multiply, and two letters   

      next to each other means multiply) 

       2a + ay = 2 x 5 + 5 x –3 (apply BIDMAS) 

                    = 10 + (-15) 

                   = 10—15 = -5  

 

b. Work out the value of h when t = 2.  

 

      h = 5t2 + 2 

      h =  5 x 22 + 2  (don’t forget to apply BIDMAS!) 

      h = 5 x 4 + 2  

      h = 8 + 2 ,    h = 10 
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Fractions 

When adding  & subtracting fractions make sure the denominators are 

the same. 

Example 

  Here we have to make the denominator of the first 

fraction 12 by multiplying the top and bottom by 3. 

We make the denominator of the second fraction  12 by multiplying by 4. 

…..  

 

Multiplying  fractions: multiply the numerators and multiply the                   

denominators  

Example: 

 

Dividing fractions:  Keep the first fraction the same, turn the divide into a 

times and flip the second fraction  

Example: 

Fractions  Exam Questions  

 

Converting between Fractions, Decimals and Percentages  

Example 

 

 

Fractions  Decimals Percentages 

Divide  

numerator by 

denominator  

Multiply by 

100 

Percentages Decimals Fractions 

Write over 

10,100 or 

1000  

Divide  

by 100 

Converting between Fractions, Decimals and Percentages Exam Questions  

a. Complete the table 

b. Write 35% as a fraction in its 

simplest form 

 

c. Write 11% as a decimal. 

d.  8000 people voted for conservative party how many people voted in total? 
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Algebraic fractions  

Example 

Simplify    x2 + 5x   . 

              x2 + 7x + 10    

Start by factorising both top and bottom  

     x2 + 5x   .     =      x(x + 5)    .     =     x   .      

  x2 + 7x + 10        (x + 5)(x + 2)         x + 2 

Algebraic fractions Exam Questions  

 

 

Percentage increase/decrease 

     Use the multiplier start with 100% ± ____ = ___ % ÷ 100 = multiplier 

Example 

A car increases in value by 12% from £135. What is its new price? 

    100% + 12% = 112% ÷ 100 = 1.12 (this is the multiplier)  

       1.12 x 135 =  151.2— £151.20 

Percentage increase/decrease Exam Questions 

Joe gets paid £18000 per year. He receives a 4% pay rise. What is his new 

salary? 

 Percentage Change  

% change = difference  x 100  

       original  

Example  

There were 160 smarties in a tube yesterday but now there are 116. 

What is the percentage change? 

     160—116   x 100 =  27.5%  

         160 

4. Reverse percentages  

     This involves working backwards to find the original amount. First find   

      1% then 100%  

Example 

A coat from Topshop costs £45 in the sale after a 35% discount. What 

was the original price?  

 

 

 

 

 

65% £45 

1% 0.6923 

100% £69.23 

Percentage Change  Exam Questions   

A puppy weighed 2kg. 8 weeks later the puppy weighed 3.5kg. What is 

the percentage change? 
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Multiplying Decimals  

When multiplying decimals, first remove the decimal point and then   

multiply as normal.  

Example  

54.7 x 7.1   

Taking out the decimal points gives us  

547 x 71 

We then use any method to multiply (long multiplication, grid method or 

Chinese method) .  

Once we get an answer we then have to insert a decimal point.  

547 x 71 = 38, 837    , in order to see where to insert the decimal point, 

we count the number of digits there are  after the decimal point in the 

question.  

54.7 x 7.1   , there are  two numbers after the decimal point  altogether  

so in our answer we have to have two numbers  after the decimal point.  

  54.7 x 7.1 =  388.37  

 

Dividing Decimals  

 When  dividing decimals simply multiply both numbers by powers of 10 

until the number you are dividing by is a whole number. Then divide as 

usual.  

Example 

135.46 ÷ 2.6 , multiplying both numbers by 10 gives us   

1354.6 ÷ 26, divide as normal  to get  52.1.  

 

Exam Questions  
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Areas  

You need to know how to find the area of common 2D shapes. You need to know 

the following formulas.  

    Area of a rectangle = length x width        Area of a  =  base x height  

   triangle          

  

 

 

       

                   Area of a       = base x height  

               parallelogram  

 

 

 

 
         Area of a trapezium = (a + b) x h 

Area—Exam Questions  

Find the area of the following shapes. 

 

 

 

 

Surface Area  

Surface area is the total area of all the surfaces of a 3D shape.  

Example     

When finding the surface area, remember to label 

all the sides. When  there are two sides the same  

remember to double it.  

 

Front + Back   = 4 x 9 = 36   36 + 36 = 72 

Top + Bottom = 9 x 3 = 27  27 + 27 = 54 

Side + side       = 4 x 3 = 12  12 + 12 = 24 

Surface Area—Exam Questions  

The surface area of the 2cuboids  have the same surface area. What is the 

value of y? 
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Solving Equations   

When solving equations you are aiming to find the value of the unknown. 

There are two rules when solving equations: 

   - use inverse operations to undo the equation 

   - whatever you do on one side you do to the other  

One step equations  

Example 

a. x + 7 = 18 

      (-7)    (-7)       

         x  = 11     

 

b.     6x = 30         

      (÷6)  (÷6)               

           x = 5  

 

c.     x  = 4             

        7       

     (x7)   (x7) 

         x = 28  

 

Two step equations 

Example 

2x + 5 = 17   4(2x + 1) = - 3 

     (-5)   (-5)       8x + 4 = - 3  

     2x  = 12            (- 4)  (- 4)  

   (÷2)    (÷2)   8x = -7   

        x = 6                                  (÷8)  (÷8)      x= - 7  

                                              8  

So to undo the equation and to get x on its own, 

we subtract 7, we do this on both sides to be fair.                     

Remember a number next to a letter means      

multiply, so the inverse of this is to divide.     

Remember the line means divide. The opposite is 

to multiply across by 7.  

Equations with unknowns on both sides 

Equations which have a letter on both sides of the equals sign. 

Example 

   4x + 2 = 2x - 1 

 (-2x)       (-2x) 

   2x + 2 =  -1 

        (-2)    (-2) 

         2x = -3 

      (÷2)  (÷2) 

            x = - 3 

                    2  

Equations with fractions  

Always try and clear the fraction first.  

Example 

4x + 2  =3 

    4  

  (x4)    (x4) 

4x + 2 = 12  

… then continuing solving as above.  

Example 

2x—1   =  3x + 2 

    2               4  

4(2x—1) = 2(3x + 2) 

    8x—4  = 6x + 4 

  (-6x)         (-6x) 

    2x—4 = 4 

         (+4)  (+4)        2x =8,  x=4 

Remember to get all the x’s on one side and all the 

numbers on the other side of the equals.  

First get rid of the smallest amount of x’s .  

Get rid of the fraction first by doing the inverse, 

which is multiplying  

Cross multiply to solve 

You are then left with an equation with un-

knowns on both sides as above.  
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Solving Equations Exam Questions 
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Algebraic fractions  

Example 

Simplify    x2 + 5x   . 

              x2 + 7x + 10    

Start by factorising both top and bottom  

     x2 + 5x   .     =      x(x + 5)    .     =     x   .      

  x2 + 7x + 10        (x + 5)(x + 2)         x + 2 

 

Example 

Simplify 3x + 6   ÷   2x2 + 9x + 10 

                 x - 4               x2 - 4x 

 

When dividing fractions remember to keep the first one the same, flip the 

second fraction and turn the divide into a times.  

 3x + 6   x        x2 - 4x      .  =  3( x+2)   x        x(x - 4)       . =     3x(x + 2)(x - 4)    .  

   x - 4         2x2 + 9x + 10         x - 4        (2x + 5)(x + 2)       (x - 4)(2x + 5)(x + 2) 

 =   3x  .   

   2x + 5  

 

Example 

   8    . +    6    . =  2     

3x - 2     x + 1  

 

8(x + 1)  +  6(3x - 2)  = 8x + 8 + 18x -12  =        26x - 4      . = 2 

    (3x - 2)(x + 1)             (3x - 2)(x + 1)          (3x - 2)(x + 1)                         

 

Cross multiply  to get the numerators 

Multiply the denominators to get the new 

denominator  

          26x - 4 = 2(3x - 2)(x + 1)  

          26x - 4 = 2(3x2 + 3x - 2x - 2) 

      6x2 + 24x = 0 

        6x(x - 4) = 0 

   6x = 0      x - 4 = 0 

     x = 0            x = 4 
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Inequalities  

> greater than    > greater than or equal to 

< less than    < less than or equal to 

 

a. Writing all the possible integers in between inequalities  

      -1 < n < 4,      n = -1, 0, 1, 2, 3.       Remember we don’t include the 4,  

                                       because its numbers that are less than 4 but NOT 4!  

b. Showing inequalities on a number line  

        n < 3        Remember if the sign is <    

                                                                                   or >  then the circle is     

        coloured in.  

       n > -1       If the sign is > or < then the  

                                                                                   circle remains open. 

 

c. Solving Inequalities 

     Solving inequalities is just like solving equations.   

      4x + 2 > 1 ,       

          (-2)   (-2)  

            4x > -1 

           (÷4)   (÷4)  

              x > - 0.25   

 When solving inequalities, if you have to divide by a negative number  

 you flip the sign.  

       -4x  <  12 

   (÷ -4)     (÷ -4) 

           x >  -3   

Inequalities Exam Questions 

Give all the integer vales that satisfy the inequality 

4<X<10 

 

 

Write down the inequality shown on the number line. 
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Sequences   

 

Linear sequences: a number pattern which increases or decreases by  

                                  the same amount each time.   

Examples 

A. Write the next two terms of this sequence 4, 7, 10, 13… 

        The sequence is adding 3 each time, so the next two terms would be  

        16,19. 

B. Find the nth term rule of the sequence  

        Use DINO. DINO stands for  

 Difference   

 In front of  

 N  

 0th term  , So the difference is 3, which we write in front of n to get  

                               3n, then the 0th term is the number before the first  

                               number in the sequence 

               _?_ , 4, 7, 10, 13, ….  ...so the 0th term is 1 

       Nth term rule = 3n + 1 

C. Is the number 321 in the sequence?  

       To see whether a number is in the sequence, make your nth term rule  

       equal to 321 and solve. 

            3n + 1 = 321 

                (-1)     (-1) 

                 3n   = 322 

                    n  =  107. 333…. , as n is not a whole number the number 321   

                                                    cannot be in the sequence 

        If n is a whole number then that means it is in the sequence.  

Sequences Exam Questions  

1. There is a parent made of sticks  

 

 

 

a. Draw pattern 4. 

b. How many sticks will be in pattern 10. 

 

c. Which number pattern will have 40 sticks. 

 

 

2. The first 5 terms of a number sequence are:  

  7 10 13 16 19 

a. Find the 10th number in the sequence. 

 

b. Write an expression, in terms of n, for the nth term of this number se-

quence, 

 

 

3. A number sequence has the rule 6n+3. What are the first 5 terms of 

this sequence.  
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Simplifying ratio 

Simplifying ratio is like simplifying fractions, look for what you can divide both sides by.  

Example 

  45 : 20,  We can divide both sides of this ratio by 5. To get…. 9 : 4  

Sometimes you may be asked to write a ratio in the form of 1:n. 

Example 

   4 : 5,  We divide both sides by 4, in order to get a 1 on the left hand side 1 : 1.25  

Ratio 

Dividing a ratio into a given amount. Use this method if the question asks you to share 

or divide something.  

Example 

Daisy has 20 sweets and shares it with her mum and dad in the ratio 1:4. How much 

does each person get?  ….(Note the word shares) 

STEP 1: Add the ratio              1 + 4 = 5 

STEP 2: Divide by the ratio          20 ÷ 5 = 4 

STEP 3: Multiply by each part of the ratio       1 x 4 = 4 and 4 x 4 =16 

Mum gets 4 sweets and Dad gets 16 sweets 

You may be asked to work backwards to find a part of a ratio. Read the question care-

fully to determine the type of question! 

Example 

Daisy shares some sweets with her mum and dad in the ratio 3:4. Her mum has 33 

sweets. How many sweets did her dad get? … (Note the question does not mention 

share or divide) 

           Mum : Dad    

 

Note the question could also ask how many sweets did daisy have altogether which 

would be 33 + 44 = 77.    

  3 : 4 

33 : ? 

We can see that in order to get 33 we need 

to multiply the left hand side by 11. So we do 

the same to the right hand side to get 44.  

Simplifying ratio Exam questions 

The number of people who voted for the green party in an election was 

1500. The number of people who voted for the blue party was 9000. 

Write the ratio of green party voters to blue party voters in its simplest 

form. 

Ratio Exam Questions 

James gets paid £1500 per month. He splits his money in the in the ra-

tio  5:2:3 which represents his spending on house:personal:car. How 

much does he spend on each category? 

 

 

 

 

At a rugby match, the ratio of children to adults is 2:3. There are 80 

children in the crows. Each ticket adult ticket costs £8. Each child tick 

cost a quarter of an adult ticket. How much money was made from 

ticket sales? 
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Angle facts   

 

                                    

Angles on a straight line add to 1800 . 

 

       Ao + Bo + Co = 180O  

 

Angles around a point add to 3600
 

 

               ao + bo + co = 360O 

 

 

Vertically opposite angles are equal.        

    

         A = C    and     B = D   

RIGHT ANGLE  REFLEX ANGLE  

OBTUSE ANGLE  ACUTE ANGLE 

Acute angle:   

between 00 and 900 

Right angle:  900 

Obtuse angle:  

between 900 and 1800 

Reflex angle:   

between 1800 and 

3600 

Angle facts exam questions  
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Angles in Parallel lines  

 Parallel lines are lines that never meet.   

 If we draw a line through two parallel 

 lines we form 8 angles.   

 

 

 

 

 

 

 

 

 

 

 

Example 

Find angles x and y.  

       There are several methods to 

       finding x.  

       We can use vertically opposite  

       angles to show that < BED = 47o  

       Then co-interior angles which  

       add to 1800. 180 - 47 = 1130   

Another method is using corresponding angles, we know < CPG = 470. 

Therefore as angles on a straight line add to 1800, 180 - 47 = 1130 

ALTERNATE  

ANGLES ARE EQUAL 
CORRESPONDING  

ANGLES ARE EQUAL  

CO-INTERIOR ANGLES ADD TO 180 

n 

When answering questions on angles, think about what rules you see, (i.e 

do you see angles on a straight line? what kind of triangle is drawn? Etc.)  

Label any angles you can on the diagram, and remember to give reasons 

for every step of your working.  

Example 

Calculate the size of angle x. You must give reasons for your answer.  

    

 

 

 

 

< ABD = 180 - (120 + 38) = 220 , angles in a triangle add to 1800 

< DEC = 180 - 41 = 1390 , angles on a straight line add to 1800  

< ABD = < BDC , so < BDC = 220 , as alternate angles are equal  

 x = 180 - (139 + 22) = 190 , angles in a triangle add to 1800 .  

Angles in a polygon  

A polygon is a 2D shape formed with straight lines. A regular polygon is a 

shape with equal sides and equal angles.  

    Exterior angle: is the outside angle formed              

          between a side of the shape and a line extended 

    from the next side 

         Sum of exterior angles = 3600  

         One exterior angle = 3600   

   

      ,where n is the number is sides  
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n 

 

 Interior angle: is an angle inside a shape  

 

 

We can split a quadrilateral (4 sided shape)  

into two triangles. We know angles in a  

triangle add  to 1800. We have two  

triangles , 2 x 1800  = 3600  

 

If we take a 5 sided shape (pentagon), split it  

into triangles. We have three triangles,  

so 3 x 180 = 5400   

 

We notice a pattern where the number of triangle is 2 less than the    

number of sides. Then we multiply that number by 1800.  

     Sum of Interior angles = (n - 2) x 1800  

 

      One Interior angle =  (n - 2) x 1800    

 

 

 We can also see that an Interior angle and 

 an exterior angle lie on a straight line. 

 Interior angle + Exterior angle = 1800 

 

1800 

1800 

1800 

1800 

1800 

n 

6 8 

the smallest angle 

is 740.    

Example 

The diagram shows a regular hexagon and a regular octagon. Calculate 

the size of the angle marked x.  

 

          Using (n - 2) x 180     we can find the interior      

                                             angle of both shapes  

 

Hexagon: (6 - 2) x 180  = 1200 Octagon:(8 - 2) x 180 = 1350 

 

 Angles around a point add to 3600.   

     360 - (120 + 135) = 1050   

 

Example 

Find the smallest angle.  

   First we need to find what all the angles add up to     

   in a 5 sided shape.  

      (5 - 2) x 180 = 5400  

   Next we form an equation.  

 

(x - 5) + (x - 6) + (2x - 7) + (x) + (2x - 2) = 5400  

                                                       7x - 20 = 5400  

      7x = 5600 

        x = 800 

Then substitute x = 800 into each expression to find each individual angle.  

  x - 5 = 80 - 5 = 750          x = 800 

  x - 6 = 80 - 6 = 740  2x - 2 = 2 x 80 - 2 = 1580  
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Angles in Parallel lines Exam Questions 

Find the values of x and y. Give reasons for your answer.  

 

 

 

 

 

 

 

Find the values for x and y give reasons for your answer. 

 

 

 

 

 

Find the value for y give reasons for your answer. 

Angles in Polygons Exam Questions 

Calculate angle y. 

 

 

 

 

 

Three identical regular pentagons are joined like the diagram bellow. What 

is the value of y. 

 

 

 

 

 

 

 

Bellow is a regular hexagon. Calculate angle x. 
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Bearings  

Bearings are used to show direction. There are three rules to remember 

when answering questions on bearings:  

- Always start measuring from North 

- You measure clockwise 

- Give the bearing in 3 figures  

Example 

Work out the bearing of B from A.  

 

 

 

 

 

 

 

Example  

Work out the bearing of B from A.  

We start at A, we measure from the north 

line clockwise till we get to B. 

    1800 + 400 = 2200   

We start at A, we measure from the north 

line clockwise till we get to B. 

    3600 - 300 = 3300 

Bearings Exam Questions 

Bellow is a diagram that shows the position of two houses A and B on a 

map. 

 

 

 

 

 

 

 

 

 

 

 

 

A. measure the bearing of B from A 

B. Another house C is on a bearing of 190° from B. On the map C is 3cm’s 

from B. Mark the position of c with a cross and label it C.. 
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Constructions  

Constructing a triangle when given 1 side and 2 angles  

Example 

To construct a triangle of side, 9 cm with angles of 35o and  65o. 

1. Draw a straight line 9 cm long. 

2. Use a protractor to draw angles of 35o and 65o on either end of line 

3. Draw straight lines from A and B to point of intersection to form the 

triangle. 

To construct a triangle, given 2 sides and an angle. 

Example  

To construct a triangle of sides, 9 cm and 7cm with an angle of 40o 

1. Draw a straight line 9 cm long 

2. Use a protractor to draw an angle of 40o on either end of line. 

3. Mark off a length of 7 cm. 

To Construct a triangle, given 3 sides 

Example   

To construct a triangle of sides 7 cm, 9 cm and 4 cm 

1. Using the longest side as the base, draw a straight line 9 cm long 

2. Set compass to 7 cm, place at A and draw an arc 

3. Set compass to 4 cm, place at B and draw an arc to intersect the first 

one. 

4. Draw straight lines from A and B to point of intersection. 

 

To Construct the Perpendicular Bisector of a line 

1. Place compass at A, set over halfway and draw 2 arcs. 

2. Place compass at B, with same distance set and draw 2 arcs to intersect 

first two. 

3. Draw the perpendicular bisector through the points of intersection. 

 

 

 

 

 

 

 

To Construct the Angle Bisector of a given angle. 

1. Place compass at A, and draw an arc crossing AB and AC. 

2. Place compass at  intersections and (with the same distance set) draw 2 

arcs that intersect. 

3. Draw the angle bisector from A through the point of intersection. 

A B

B

A C
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A B

P

D C

To Construct an angle of 60o. 

1. Draw base line AB of any length. 

2. Place compass at A, set to distance AB and draw arc. 

3. Place compass at B, with same distance set and draw an arc to intersect 

first one. 

4. Draw straight line from A through point of intersection.  Angle BAC =  

60o 

 

 

 

 

 

 

 

To construct the perpendicular to a given line from a given point, not on 

the line. 

1. With centre P, draw an arc of a circle that intersects AB at 2 points. 

2. With centre C and compass set over ½ distance CD draw arc below AB 

3. With centre D and same distance set, draw an arc to intersect the      

previous one. 

4. The line through P and the intersecting arcs is perpendicular to AB. 

A B

C

Loci  

Loci require you to complete a range of constructions that meet a given 

set of criteria.  

Loci Exam Questions 
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Mutually exclusive events  

Two events are Mutually exclusive if they have no outcomes in common. 

They cannot both happen.   

Example 

These two events are mutually exclusive: 

-choosing an even number from a set of numbers  

-choosing an odd number from a set of numbers.  

     As these events cannot  happen at the same time.  

 

Outcomes are exhaustive if between them they include all the possible 

outcomes of an event.  

Venn Diagrams  

A venn diagram is a diagram drawn by overlapping circles.  They are used 

to show information and work out probabilities.  

Regions of a venn diagram:   

    Intersection: both sets, A and B                     Union: A or B 

 

 

 

 

 

P(A) = probability of A  

P(A’) = probability of not A  

Venn Diagrams 

There are 35 students in a group. 
18 students paly hockey. 
12 students  play hockey and tennis.  
15 students play neither. 
How many students play tennis. 
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Probability Scale  

 

 

 

 

 

 

 

Example 

Place the following events on a probability scale.  

A: It will rain in the next month  

B. We will live on the sun  

C. Landing on heads when throwing a coin  

 

 

 

A B C 

Probability 

Probability is the chance that something will happen/not happen.       

Probabilities are measured either as fractions, decimals or percentages. 

Example 

Lucy uses some letter cards to spell the word ‘NOVEMBER’ 

 

 

Lucy takes one of these cards at random.  

Write down the probability that Lucy takes a card with a letter E. 

    Probability of an event happening = number of ways it can happen  

              total number of outcomes  

 P(E) = 2 

            8 

Probabilities off all the possible outcomes have to add up to 1.  

Example 

The table below shows the probabilities of the teams winning the cup 

 

 

Work out the value of x.  

So we know all probabilities add up to 1. 

    0.34 + 0.45 + 0.12 = 0.91  

                  1 - 0.91 = 0.09    , x = 0.09  

Arsenal Leicester Man U Coventry 

0.34 0.45 0.12 X  
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Probability Scale Exam Questions  

 

 

 

 

 

 

 

 

 

 

Probability Scale Exam Questions  
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Drawing straight line graphs   

Horizontal and vertical lines have the equations of the form  x = a , or y =b   

     

 

 

 

 

 

Linear graphs are written in the form of y = mx + c. Linear graphs form a 

straight line.  

Example 

Draw the graph of y= 4x + 1 between x = -3 and 3.  

 

 

To find the values of y, you need to substitute the 

values of x into the equation. Always start filling in 

the table from the right, as positive numbers are  

easier to calculate with.  

You can spot a pattern in the table as well, the   

numbers should go up in 4’s.  

x -3 -2 -1 0 1 2 3 

y -11 -7 -3 1 5 9 13 

Drawing straight line graphs  Exam Questions 

Complete a table of values for y=2x+5 

 

 

 

Draw the grid draw the graph y=2x+5 for the values x=-2 to x=5 

 

 

X -2 -1 0 1 2 

y      
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Speed distance time graphs   

A distance time graph can be drawn to show information about a journey.  

Time is always displayed on the horizontal axis and distance on the vertical 

axis.  

Example 

Sophie went on a walk. The distance– time graph shows information about 

her journey,  

  

 

 

 

 

 

A. How far did Sophie travel in the first half hour? 

        20km  

B. At what time did Sophie reach 30km? 

        09.30  

C. How far did Jason travel in total? 

        40km + 40km = 80km (the journey there and the journey back) 

 

                            

Speed distance time graphs  Exam Questions 
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Scatter Graphs   

A scatter graph has points that show the relationship between two sets 

of data.  

 

 

 

 

 

 

 

 

 

 

We can draw a line of best fit to show the trend of data. When plotting a 

line of best fit, remember it does not have to go through (0,0). The best 

way of knowing where to draw your line is to make sure it passes through 

as many  points as possible and there is an even number of points on    

either side of the line. 

We can describe the link between the two sets of data by using the word 

correlation.  

  Positive correlation: when the values increase together 

  Negative correlation: when one value decreases and the other increases  

We can use scatter graphs to interpolate and extrapolate.  

 Interpolation is when we find a value inside out set of data points 

 Extrapolation is when we find a value outside our set of data points.  

Example 

 

 

 

 

 

 

A. What type of correlation does this scatter graph show? 

       Positive correlation 

B. Describe the relationship shown by the graph 

       As the temperature increase the number of ice creams sold increases.  

C. The temperature is 21oC. Estimate the sales of ice cream.  

      Draw a line of best fit first! Mark on 21oC and use the line to read of  

      the value…. $480  

.. 
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Scatter Graphs  Exam Questions 



31 

 

Averages from a table  

Data can be presented in a table.  

Example 

  a. Write down the modal  

       number of goals scored  

  b. Work out the range of the  

      number of goals scored 

  c. Work out the mean number of   

      goals scored 

  d. Work out the median number  

      of goals scored   

a. Modal:  0 , the mode is zero as most students scored zero goals 

b. Range: 4 - 0 =4 , the largest amount of goals scored was 4 and the  

     smallest amount of goals scored was 0 

c. Mean: 0 x 9 = 0  

                 1 x 3 = 3 

                 2 x 5 = 10 

                 3 x 3 = 9 

                 4 x 1 = 4   

    Step 1: Multiply the two columns together  

    Step 2: Add the numbers up that you’ve multiplied  

    Step 3: Add the total number of students.  

    Step 4: Divide both numbers together  

c. Median: There are 21 students altogether, so the middle number is the    

    11th value. The 11th value occurs in the second row, so the median is 1  

  

 

Goals scored  Number of students  

0 9 

1 3 

2 5 

3 3 

4 1 

0 + 3 + 10 + 9 + 4 = 26  

    26 ÷ 21 = 1.24  

Averages from tables exam questions 

The table shows information about the mark scored on a examination 

question from 40 students. 

 

 

 

 

 

Find the mean number of marks scored. 

 

 

 

 

 

 

Find the modal mark. 

 

Find the median mark. 
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Averages  from grouped data  

Data could also be represented in a table using groups. When calculating 

the averages from grouped data we can only estimate as the actual      

values are not known.   

Example 

    

 

 

 

 

 

 

 

a. Mean:  

     Step 1: If the question does not have two extra columns draw then in   

     Step 2: Calculate the mid-points of each group. 

     Step 3: Multiply the mid points by the frequency  

     Step 4: Add the ‘midpoint x frequency’ column  

                       15 + 120 + 275 + 315 + 405 = 1130  

     Step 5: Add the frequency column together  

                      3 + 8 + 11 + 9 + 9 = 40  

     Step 6: Divide both totals together to find the mean  

                      1130 ÷ 40 = 28.25  

b. Modal class interval: 20 < m ≤ 30  

c. Median: The total frequency is 40, so the median is found between the  

    20th and 21st. Which is found in the 20 < m ≤ 30 interval.  

Time taken (m minutes) Frequency Mid points  Midpoint x 

frequency  

0 < m ≤ 10 3 5 15 

10 < m ≤ 20 8 15 120 

20 < m ≤ 30 11 25 275 

30 < m ≤ 40 9 35 315 

40 < m ≤ 50 9 45 405 

Total   1130 

Averages from grouped data Exam Questions 

The table shows the amount if money spent in a shop in a day. 

 

 

 

 

 

 

Estimate the mean amount of money spent. 
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Pie Charts  

Pie charts illustrates proportion, so that we can easily see which category 

is most popular/least popular.  

Example 

Draw a pie chart showing the following information.  

 

 

 

 

 

 

 

STEP 1: Add up the frequencies  

             5 + 12 + 7 + 6 = 30 

STEP 2: Divide the total by 360 

                 360 ÷ 30 = 12  

STEP 3: Multiply the frequencies by 12 to find the angles 

STEP 4: When drawing the pie chart make sure you pay attention to  

               whether the angle is obtuse or acute. The angles should fill up  

               the pie chart when done accurately.  

 

Musical Instrument  Frequency  Angle 

Clarinet 5 5 x 12 = 60o 

Guitar 12 12 x 12 = 1440 

Flute 7 7 x 12 = 84o 

Drums  6 6 x 12 = 720 

Pie Charts  Exam Questions  

1. The table shows the peoples favourite roast dinner meat. Draw a pie chart to 

show this information. 
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Transformations 

There are 4 transformations: 

- rotation  - reflection  - translation - enlargement  

Rotation: degrees of turn (900, 1800), direction (clockwise or anti-  

          clockwise), point of rotation (coordinate). 

STEP 1: Trace the shape on tracing paper 

STEP 2: Place your pencil on the point of rotation, you may need to plot a  

              coordinate first. 

STEP 3: Turn your tracing paper by the required degrees, remember to 

read in which direction  

STEP 4: Draw the shape 

 

Reflection: equation in which it is reflected in 

STEP 1: Trace the shape and the line in which you are reflecting in on  

             tracing paper if no line has been given you need to draw it on first. 

STEP 2: Pick up the paper and turn it over (inside out), place on the        

              diagram, so that the line matches up  

STEP 3: Draw the shape  

 

Translation: give as a vector         , top number tells you left or right (left  

                     is negative), bottom number is up or down (bottom is  

  negative 

STEP 1: Pick a point on the shape, and from there count how many across  

               you need to go and how many up/down you need to move. 

STEP 2: Draw the shape  

Enlargement: scale factor, point of enlargement  

Remember if you are being asked to describe transformations, only       

describe ONE transformation, do not mix them up.  

Transformations—Exam  Questions  

1. The triangle ABC is enlarged by a scale factor of 2. Draw this  new 

shape and label it 1. 

2. Reflect triangle ABC in the line y=-x label this new shape 2 

3. Rotate shape ABC by 90° around the origin clockwise and label this 

shape  3. 

4. Enlarge shape 3 by a scale factor of –2 around the point (1,-1) and 

label this 4. 

5. Translate shape ABC by a vector of   
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8 cm    ? 12 cm  

26 cm  

Similar shapes  

Similar shapes are shapes where the angles are the same but the lengths 

may have increased by a scale factor (i.e. got 2 times bigger)  

Example 

The two triangles ABC and PQR are mathematically similar. Calculate the 

length of PR and BC   

 

 

 

 

 

 

 

STEP 1: We first need to find the scale factor 

       x                 =    

 

      So to find the ‘?’ , we divide by 8. Which gives us 1.5, so our scale 

      factor is 1.5 i.e. the shape is getting 1.5 times bigger.  

STEP 3: Using the scale factor we find our missing lengths       

      PR:  

 

 

      BC:   

 

      

                       

1.5  x = 39 cm 

45 cm ÷   1.5  = 30 cm 

Example 

Calculate the length of CE and calculate the length of BC.  

      

 

 

 

 

 

 

So our scale factor is 1.5.  

   CE: 8 x 1.5 = 12 cm 

   BC: 13.5 ÷ 1.5 = 9 cm 

Be aware that sometimes similar shapes may be drawn one inside the 

other. In this case, its also best to draw the two TRIANGLES out separately 

E.g.  

 

                       

  

 

                   

Here we need to identify the two     

different triangles, it helps to draw them 

both out separately, and label the       

relevant sides.  

9 cm  

6 cm  

8 cm  
13.5 cm  

6 cm x    ?? =  9 cm 
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Similarity exam questions 

Here are 2 similar shapes. Calculate x and y. 

 

 

 

 

 

 

 

 

 

Calculate the lengths of AB and ED 
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Direct & Inverse proportion 

1. Read the question and write the statement  

2. Write the formula 

3. Substitute values given to find k  

4. Replace the number you’ve found for k in the formula 

5. Substitute the value in to find your answer.  

Example 

y is inversely proportional to x  

When y = 15, x = 4 

Find the value of y when x = 12 

Statement:        Formula:  

 

                   

                                                            

Example Statement Formulae 

x is directly proportional to y 
  

x is directly proportional to the 
square of y   
x is inversely proportional to y 

  
x is inversely proportional to the 
square of y 

  
x is directly proportional to the 
root of y   

 

 

Direct & Inverse proportion Exam Questions  

                   

          

                                                 


