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Adding & Subtracting  

When adding large numbers use the column method. It does not matter 

which number goes first BUT remember to line the numbers up correctly 

based on place value. 

    DO:      345              DO NOT:     345  

              +   62                                     + 62  . 

 

When subtracting numbers using column method, the order of the     

numbers matter. The larger number has to go on top. 

    DO:      525                    DO NOT:      41  

             -     41                                     - 525 

 

When subtracting using column method remember you do the top     

number subtract the second number. 

     STEP 1                  STEP 2    STEP 3  

            525          525      525 

        -     41               -     41                  -     41  

                 4                        4                     484 

 

 

 

Once you have completed your subtraction, ALWAYS CHECK your answer 

by adding  your answer and the smaller number.  

         484 

     +    41 

         525 

We cannot do 2 - 4 , so we 

borrow one number of  the 

next column  

Now the second column 

reads 12 - 4.  

Multiplying 

When multiplying whole numbers (integers), we can use a variety of 

methods. Long multiplication, grid method and Chinese method.  

Example 

Long multiplication: 636 x 2 

    636 

  x     2 

 

 

 

 

First we begin by          

multiplying 636 by the 2.  

 

    636 

  x     2 

         2 
1 

So as 6 x 2 =12,we place the 1 

(carry on) underneath.  

    636 

  x     2 

       72 
     1 

Next step is to do 3 x 2 =6. But 

we have to add the carry-on. 

    636 

  x     2 

   1272 
    1 

 

Last step is to do 6x2 =12.  
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Example 

Long multiplication: 636 x 32  

    636 

  x  32 

 

 

 

 

First we begin by multiplying 

636 by the 2, see the previous 

example 

    636 

  x  32 

  1272 
1 

Next step is to do 2 x 3 =6. But 

we have to add the carry-on. 

Now that we have multiplied by the 2. We now 

have to multiply by the 30. (Note that the 3 is in 

the 10s column). We begin by placing a 0.  

    636 

  x  32 

  1272 

         0 

1 

    636 

  x  32 

  1272 

       80 

We continue multiplying like normal. Remember 

to place your carry on underneath and add them 

when needed. 

1   1 

    636 

  x  32 

  1272 

19080 

    636 

  x  32 

  1272 

19080  + 

20352     

The last step is to add the two rows 

together to get the final answer. 

Example 

Grid method: 636 x 32  

This method involves partitioning each number into thousands, hun-

dreds, tens and units.  

We partition 636 into 600, 30 and 6, and we partition 32 into 30 and 2. 

We organise these numbers into a grid.  

 

 

 

 

We then multiply the numbers in order to fill in the grid.  

 

 

 

 

To get our final answer we add the numbers in the grid. 

    18000 

      1200 

        900 

        180 

          60 

  +      12 

   20352 

      X  600 30 6 

30    

2    

      X  600 30 6 

30 18000 900 180 

2 1200 60 12 
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Example 

Chinese method: 636 x 32  

As we are multiplying  a 3 digit number by a 2 number digit number we 

draw a box that’s 3 by 2.  

 

 

 

 

 

The next step is to divide each small box into 2 pieces by splitting          

diagonally. We also place the digits along the top and down the side. 

 

                         6             3             6         

 

                                                                  3 

 

                                                                  2 

  

 

                         6             3             6                    

 

                                                                  3 

 

                                                                  2 

  

 

 

  

  

 

 

 

 

  

  

 

 

We then multiply each digit 

and place the tens in one 

part and the units in the 

other. So 6 x 3=18, so we 

put 1 in the top part and 8 

in the bottom half. 

1 

8 

 

 

  

  

 

 

1 
8 9 

0 

8 

1 

2 6 
1 0 1 

2 

2 5 
1 

3 

0 

 

                    6             3             6                    

 

                                                                  3 

 

                                                                  2 

 

 

 

                    6                 3             6                    

 

                                                                  3 

 

                                                                  2 

 

 

 

 

 

  

  

 

 

1 
8 9 

0 

8 

1 

2 6 
1 0 1 

2 

If when multiplying you get 

a single digit answer         

e.g.  3 x 3 = 9, we write 09.   

The next step is to add. We 

add diagonally. DO NOT add 

the outside numbers, any    

carry on’s we carry to the next 

column.  
1 

2 
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2 

2 
2 0 

2 

2 0 6 

Dividing  

When dividing we use the bus stop method (short division).  The number 

we are dividing by goes on the outside and the number we are dividing goes 

in the inside of the bus stop. 

Example  

824 ÷ 4  = 

         

   4   8 2 4 

 

           

    4  8 2 4 

 

  

    4  8 2 4 

 

Remember to check your answer by multiplying 206 x 4 to see 

whether you get 824. 

How many times does 4 go into 8? The answer 

goes on the top line. 

Now we look at  how many times 4 goes into 2. 

In this case it doesn’t! So we write 0 and we 

carry the 2 onto the next number to make it 24.  

We then see how many 4’s go into 24 which is 6.  

Sometimes when dividing we may end up  with a remainder, in these cases 

we write  our number as a decimal using the following method.  

Example 

945 ÷ 6  

 

        

   

How many times does 6 go into 9? 

It goes in 1 with 3 left over, the 3 gets carried 

onto the 4 to make 34.  
6     9 4 5 3 

1 

How many times does 6 go into 34? 

It goes in 5 times with 4 left over, the 4 gets car-

ried onto the 5 to make 45. 6     9 4 5 3 

1 5 
4 

  6   9 4 5.00 3 

1 5 7.5 
4 

How many times does 6 go into 45? 

It goes in 7 times with 3 left over, as there is no 

number to carry the 3 onto it, we place a             

decimals point and some zeros. We carry the 3 

onto the zero, to make 30. 

3 
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Addition and Subtraction Exam Question 

There where 34 coins in a bag. Jim took 15 coins out of the bag. Rosie put 

17 coins in the bag. How many coins in total are now in the bag? 

 

 

 

 

 

 

 

 

 

James buys a sandwich amd cup of tea for himself and a friend. How much 

did he spend? 

 

 

 

 

James paid with a £10 not. How much change does he get? 

 

 

Multiplication Exam Question 

Work out  362x54. You must show your working. 

 

 

Nick takes 26 boxes out of his van. The weight of each is 32.9kg. Work out 

the weight of the 26 boxes. 

 

 

 

 

Then Nick fills the van with large wooden crates. The weight of each crate is 

69kg. The greatest weight the van can hold is 990kg. What is the greatest 

number of crates the van can hold? 

 

 

 

 

Canal boat hire costs £1785.00 for 14 days. What is the cost per day of hir-

ing the canal boat? 
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Negative Numbers  

When adding & subtracting negative numbers, if the signs are next to each oth-

er follow the following rules:  

Example 

a.  -3 + - 7 = -3 - 7 = -10  

b. 4 - - 3 = 4 + 3 = 7  

When multiplying and dividing negative numbers, follow the same rules as 

above 

Example 

a.  -2 x –5 = 10  b. 3 x –6 = -18  c. 20 ÷ -4 = -5  

  

Negative Numbers—Exam Question 
 
Frome Rovers started a football season on—10 points. 

Each win is worth 3 points 

Each draw is worth 1 point 

Each loss is worth 0 points. 

Over the season Frome Rovers won 11 patches, drew 6 matches and lost 3. 

How many points did they finish the season on? 

 

BIDMAS 

B—brackets    Example 

I– indices     a. (4 x 2) + 5  

D-division     

M– multiplication   

A– addition    b. 6 + 4 x 3  

S– subtraction  

 

We start by calculating the brackets 

first, 4x2=8 . Then we add 5. 8+5=13 

We start by  multiplying first. 4x3=12. 

Then we add 6. 6+12 =18 

BIDMAS—Exam Question 

 1. Calculate  

a. 8 ÷2+12×4    b. (17-5)+14÷7×2  

 

 

2. Put brackets in the correct place 

a. 6×7+3-8=52   b. 4+3x7-1=42 

 

 

 

3. Joey thinks the answer to 16+4x2 is 40. 

Albert thinks that answer to 16+4x2 is 24. 

Who is  correct  explain your answer. 
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Perimeter  

Perimeter is the distance all around the shape. If finding the perimeter of 

a compound shape make sure all the sides are included. 

Example 

To find the perimeter we 

need to add all the sides, 

however there are a few 

sides missing.  

 

Perimeter: 

  4 + 7 + 8 + 3 + 12 + 10  

     = 44 m 

 

10 - 3 = 7m 

12 - 4 = 8m 

Perimeter Exam Questions 

Calculate the perimeter of  compound shapes. 
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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 

                                                         2 

Area—Exam Questions  

Find the area of the following shapes. 

 

 

 

 

Algebra Rule  

Remember in algebra we don’t write multiplication or division signs,    

instead we write the following…  

3 x d x 4 x f = 12df and   20 ÷ d =  20 

              d  

A letter on its own means it has an invisible 1 in front of it 

  e.g. 4x + y + x = 4x + 1y + 1x   

 Other algebra notation: d x d x d = d3 , whereas d + d + d = 3d  

       g3 + g3 = 2g3  

Algebra Rule—Exam Question   

Write down an algebraic expression for each of the following. 

a. 4 less than y 

b. 3 more than p 

c. 2 divided by 8 

d. 6 multiplied by y 

e. P multiplied by m 
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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 

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)       

 

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 
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Expanding single brackets  

Expand means to get rid of brackets by multiplying the number on the out-

side by everything on the inside.   

Example 

  

Example 

Be careful when                         

multiplying out the second             

                                      bracket, pay attention to the –3  

= 

= 

Expanding double brackets   

Use the grid method to multiply double brackets.  

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  

Expanding single brackets Exam Question 

1. 2(x-5y) 

2. y(2y+7) 

3. 5n(8-4n) 

4. -2(t-5) 

5. c²(8-c) 

6. a(3a+2ac) 

7. 5f(3f-6ef) 

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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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 

 

Substitution  

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 

Substitution Exam Questions 
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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  

                   

                                                           



16 

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? 



17 

Fraction of an amount  

Example 

To find a fraction  of an amount, you divide by the bottom times by the 

top 

3  of £150          £150 ÷ 5 = £30  

5        £30 x 3 = £90  

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: 

Fraction of an amount Exam Questions 

James earns £800 a month. He spends 1/4 of his money on rent and 2/5 

of his money on food and bills. How much does he have left. 

Fractions  Exam Questions  
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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 

Percentage of an amount 

50% - divide by 2  

10% - divide by 10 

  5% - find 10% and divide by 2 

  1% - divide by 100 

Example: Non calculator  

Find 35% of 650 

 10% = 65 

 30% = 65 x 3 = 195  

  5% = 65 ÷ 2 = 32.5  

35% = 195 + 32.5 = 227.5 

Example: Calculator  

Find 35% of 650 

 35  x 650   

100 

35 ÷ 100 x 650  = 227.5  

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? 

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)  

Percentage of an amount Exam Question  

1. non– calculator  

A bag of sugar contains 450g. It is on offer with 15% extra free. What is the 

weight of the bag now? 

 

2. Calculator 

Bella earns £1300 a month. She spends 30% of her money on rent and 12% 

on food. How much money does he have left? 

 

 

Percentage increase/decrease Exam Questions 

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

salary? 
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HCF & LCM  

HCF = Highest common factor   LCM = Lowest common factor    

Example 

Find the HCF and LCM of 140 and 100.  

1. Draw two factor trees for each number to find the common factors 

      140 = 2 x 2 x 5 x 7              100 = 2 x 2 x 5 x 5 

2. Draw a Venn diagram to  show the common factors  

 

 

 

To find LCM multiply all the numbers in the Venn diagram 

     LCM = 2 x 2 x 5 x 5 x 7 = 700   

To find HCF multiply all the        

numbers in the Venn diagram  

HCF = 2 x 2 x 5 = 20  

2 
2 
5 

7 

5 

140 100 

Powers & Roots  

If we square a number we multiply it by itself. 

Example 

32 = 3 x 3 = 9 

Square root means to  work backwards to find what number times itself 

gives you the original number 

 Example 

   = __ x ___ = 16 . What number multiplied by itself to give you 16.  

    = 4  

Powers & Roots  Exam Questions 

1. write 3x3x3x3x3 in index form. 

 

2. xʳ5x7=280. What is the value of r? 

 

3. Evaluate 

 

 

4. Express                       as a power of 2.          

HCF & LCM Exam Questions 

1. Using a Venn diagram find the LCM and HCM of 200 and 168  

  

 

 

 

2.Hot dogs are sold in packs  15 and bread rolls are sold in packs of 18. I want the same 

number of bread rolls and hotdogs. What is the lowest number of packs of each that I can 

buy. 
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Factors & Multiples  

Multiples: times tables                             

Example 

Multiples of 4: 4,8,12,16…                  

Factors: numbers that go into a number. Remember when finding factors 

work in pairs 

Example 

Factors of 14: 1, 2, 7, 14  

Prime Numbers: numbers that have two factors one and itself . Remem-

ber 1 is NOT  a prime number  

  First few prime numbers are: 2,3,5,7,11,13,17,19...  

Prime factor decomposition  

Example 

Write 140 as a product of prime factors.  

                  140  

70 2 

7 10 

2 5 

140 = 2 x 2 x 5 x 7 

 140 = 22 x 5 x 7  

Prime factor decomposition Exam Questions 

1. Write 360 as a product of its prime factors. 

 

 

 

 

 

2. A number is written as a product of its prime factors as 2²x3³x5. What 

is the original number? 

Factors & Multiples  Exam Questions 

1. Frank  says all prime numbers are odd. Gemma says 1 is prime. Give 

reasons why both Gemma and Frank are wrong. 

 

 

 

2. A bus leaves Belfast bus station every 25 minutes. The first bus leaves 

at 7am. Darren wants to get a bus after 9am. What time is the first suita-

ble bus? 
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3D shapes 

These are the common 3D shapes you need to know the names of. 

 

 

 

 

 

 

 

 

 3D Shapes 

A 3D shape has faces, edges and vertices (corners). 

 

 

 

 

When a 3D shape is unfolded it forms a 

net.  

Example 

One of the nets of a cube 

 

 

 

Plans & Elevations  

These types of drawing take 3D drawings and produce different 2D draw-

ings. 

Plan view: the view from above ‘birds eye view’ 

Side Elevation: a 2D shot from the side of the object  

Front Elevation: a 2D shot from the front of the object.  

It will tell you in the question which is the front/side.   

Faces 

Edge 

Vertices 

3D Shapes Exam Question 
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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? 

Plans and Elevations Exam Questions 



24 

Symmetry  

A shape has reflection symmetry if it has a line of symmetry.  A line of 

symmetry divides a shape into two identical halves.  

Rotational symmetry : How many times does the shape look the same 

when you turn it through 3600 ? This gives us the order of rotational  

symmetry.  

 

 

 

                      Order = 5          order = 2          order  = 3  

 

Tessellations 

A tessellation is a tiling pattern with no gaps or overlaps.  

 

 

Symmetry Exam Question 
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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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Find x first, we can see that we have a 

straight line, so to find x… 

     x = 180 - 126 = 540 , because angles on 

a straight line add to 1800 

The triangle is isosceles, so the two base 

angles are equal therefore  < RQP= 540  

  54 + 54 = 108   ,  180 - 108 = 720  , y = 720 

     

Types of triangles  

 Isosceles triangle: two angles           Equilateral triangle: all three sides 

    and two sides the same        and three angles the same  

 

 

 

Right angled triangle: has a  

        90o angle  

 

 

 

 

Angles in a triangle add to 1800  

 

           Ao + Bo + Co = 180O   

 

  

Example  

Work out the size of the angle marked x and y.  Give reasons for your   

answer. 

 

 

 

 

 

Properties of quadrilaterals  

A quadrilateral is a 2D shape with 4 sides and 4 angles.  

We can classify quadrilaterals by  looking at its properties.  

Example  

Find the size of angle ABC in this rhom-

bus.  

         We know opposite angles in a   

         rhombus are equal.  

         So angle BCD is 1100.  

 

Angles in a quadrilateral add to 3600.  

   110 + 110 = 220  

  360— 220 = 140 
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Rounding  

1. Underline the digit you have been asked to round  

2. Look at the number next to it, if it is 4 or below keep it the same and if  

     it is 5 or above round it up 

Example 

      6294 (to the nearest 100)      →    6300  

We underline  the 2 (as it’s in the 100’s  place).  Then we look at the num-

ber next to it which is a 9. So we round the 2 up.  

Rounding to Significant figures  

The first significant figure is the first non-zero number, from left to right. 

 Example 

     0.653 (to 1 significant figure)     →      0.7 

We underline the first significant figure which is 6 (the first non zero fig-

ure). We look at the number next to it, which is a 5 so we round the 6 up. 

Rounding—Exam Question 

There are 230 people  that live in a village, this has been rounded to the nearest 

10. 

a. What is the largest possible number of people that could live in the village ? 

 

b.  What is the smallest  possible number of people that could live in the village? 

Rounding to Significant figures—Exam Question 

At a concert there where 7819 people. In an news paper article this was rounded 
to one significant figure. How many people did the news paper say attended the 
concert?  
 
 
 

Work out 13÷0.3² give your answer to 3 significant figures 

Estimating  

When we estimate generally we round all the numbers to 1 significant 

figure.  

Example 

      342 x 97  = 300 x 100  =  30000  =  50000 

         0.63              0.6                0.6 

Estimating  Exam Questions  

1. Estimate the value of 7.1×97 

 

2. TV’s cost £196..50 each and DVD players cost  £50.99. If I buy 31 TV’s and 19 

DVD pays roughly what would this cost me?  You must show your working . 
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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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Bar Charts  

A bar chart is used to compare two or more values.  

In a  bar chart, the height of the bar shows the frequency of the result.  

Therefore the vertical axis is labelled as frequency. The labelling of the 

horizontal axis depends on what we are representing.  

Bar charts are normally drawn vertically, but they can also be drawn hori-

zontally, grouped or stacked.  

Example  

Draw a bar chart to show Sadie’s information about her classes favourite 

colour.  

 

 

 

 

1. Decide on a scale, in this case going up in 1s is fine.  

2. Draw axis and label axes. Make sure to number your vertical axes  

     accurately. 

3.  Draw bar chart.  

 

 

Red Blue Pink Green Other 

4 6 5 1 9 

Collecting & Representing data  

Primary data: data you collect yourself  

Secondary data: data collected by someone else  

Questionnaire: a set of questions with a choice of answers  

Grouped frequency table: using  a tally chart to record data to make it  

                                               more manageable  

 

You should know how to  draw:  

- bar charts 

- line graphs  

- pictogram  
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Collecting & Representing data Exam Question 

 

 



34 

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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Averages  

There are three main type of averages: 

 mean: found by adding up all the numbers and dividing by the number of  

             numbers  

 mode: the number that occurs the most  

 median: the middle number when in order 

The range is found by subtracting the smallest value from the biggest    

value.  

Example 

 Find the mean, mode, median and range of the following numbers  

       13, 18, 13, 14, 13, 16, 14, 21, 13 

Mean: 13 + 18 + 13 + 14 + 13 + 16 + 14 + 21 + 13  = 135 = 15 

                                         9                                                  9 

Mode: 13 , if there are two numbers that are common then you write   

                    both down as the mode  

Median: 13, 13 ,13, 13, 14, 14, 16, 18, 21 , median is 14.                                      

               To find the middle cross off one number from either end till you  

               get to the middle. If you have two numbers in the middle then  

                find the middle between them to get your median.  

Range: 21 - 13 = 8   

Averages  Exam Questions 

1. Here is a list of numbers: 

 12 16 15 14 17 22 19 13 16 

a. Bridget says  “To work out the median you find the middle number. So the 

median is 17’. Do you agree with Bridget? Explain your answer. 

 

 

b. What is the range  of this set of numbers? 

 

c. What is the mean of these numbers? 

 

d. What number is the mode? 

 

2. Here are 8 cards, the is one  number on each card.  The mean of the numbers 

on all 8 cards needs to be 4, the range of the 8 cards needs to be 9. What 2 

numbers could go on the blank cards? 

 


