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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 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 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 

Weight (w grams) Frequency  

100 ≤ w < 110 5 

110 ≤ w < 120 9 

120 ≤ w < 130 14 

130 ≤ w < 140 24 

140 ≤ w < 150 8 

Frequency polygon  

A frequency polygon is a way of showing information.  

 

                                                                       Key points for drawing a  

       frequency polygon 

       - plot at the midpoints  

       - join the points with a straight 

          line 

       - DO NOT join the first and last 

         point together  

  

 

 

 

 

 

 

 

 



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 

Flavour Number of children Angle 

Vanilla 12 90o 

Mint  450 

Strawberry 14  

Chocolate  1200 

Pie Charts  

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

is most popular/least popular.  

Example 

Use the pie chart to complete the table  

 

 

 

 

 

 

We know the angles all need to add to 3600, so we know the angle for 

strawberry is 360o - (90o + 45o + 120o) = 1050.  

   To find the number of children missing for mint and chocolate, we need 

to find how many degrees represent 1 child.  

     12 children  = 90o 

                   1 child  =  7.5o  

         Mint: 45o ÷ 7.5o = 6  

Chocolate: 120o ÷ 7.5o = 16 



Two way tables  

Two way tables  are used to organise two types of data.  

Example 

Complete the two way table  

 

 

 

 

When filling in a two way table work systematically by filling in a row at a 

time, if a row cannot be filled in then move to the next row. Once all the 

rows possible have been filled in, fill in the columns one at a time.  

 

 

 

 

1. We cannot fill in the first two rows so we’ll fill in the last row.  

       303 + 256 = 559   , 831 - 559 = 272 

2. We cannot fill in the first column so we fill in the second column  

       256 - 123 = 133  

3. We can fill in  the third column  

       272 - 125 = 147 

4. And the last column  

      831 - 407 = 424 

5. We can then fill in the last two by looking at the rows 

      133 + 125 =258   , 407 - 258 = 149 

      123 + 147 = 270  , 424 - 270 = 154 

 Year 9 Year 10 Year 11 Total 

Boys   125 407 

Girls  123   

Total 303 256  831 

 Year 9 Year 10 Year 11 Total 

Boys 149 133 125 407 

Girls 154  123 147 424 

Total 303 256 272 831 

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  

Cumulative frequency  

Cumulative frequency means ‘how much so far’. To find cumulative totals 

just add up the values as you go.  

 

 

 

 

 

We start with 2, then do 2 + 9 =11, then 11 + 23 = 34, etc.. 

 11 

34 

65 

92 

100 

When it comes to plotting these points on a graph we plot at the upper 

end of the group intervals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We can use a cumulative frequency to find the median. There are 100 

cars in total, so the median is found at 50 on the cumulative frequency 

axis.  Median is 70 km/h. 

We can also find the quartiles from the graph. Quartiles divide the data 

into quarters. We call 1/4 of the data the lower quartile, which is found 

at 1/4 of 100 =25. Lower quartile is 52.   

The upper quartile is found at 3/4, 3/4 of 100 = 75. Upper quartile is 86. 

 11 

34 

65 

92 

100 

median 

LQ 

UQ 



The Interquartile range is the range between the upper quartile and the 

lower quartile. So the interquartile range = upper quartile - lower quartile  

IQR = 86 - 52 = 34.  

Cumulative frequencies can be used to make estimates.   

   e.g. Find an estimate for the number of lorries with a speed of more 

than 90km/h .  

    So we go to the graph read of the value at 90km/h, which is 79.       

However  we want the amount of cars that are travelling more than 

90km/h, therefore we need to subtract 79 from the total.   

   100 -79 = 21 cars.  

Box Plots  

A box plot is another way of displaying information, it shows the           

distribution of data. 

 

 

 

Example 

These are the waiting  times  for 15 people waiting to be served at Rose’s 

garden centre.  

5, 9, 11, 14 , 15, 20, 22, 25, 27, 27, 28, 30, 32, 35, 44 

 

 

 

a. Draw a box plot on the grid for this information  

Lowest value = 5  Highest value = 44  Median = 25 

Lower quartile = 14 Upper quartile = 30 

You may be asked to compare two box plots. When comparing box plots 

remember to compare the median and interquartile range within the 

context of the question.   

The box plot below shows the distribution of the times that people        

waited to be served at Green’s garden centre.  

 

 

 

A. Compare the distribution of the times that people waited at Rose’s 

garden centre and the distribution of the times that people waited at 

Green’s garden centre.   

       The median waiting time at Rose’s garden centre was higher as on 

average people waited longer. The interquartile range at Green’s garden 

centre was higher as the times were less consistent.   

Histograms  

A histogram is similar to a bar chart but a histogram groups numbers into 

ranges.  

On a histogram we don’t plot frequency but we plot frequency density. 

To calculate frequency density we use the following formula: 

   Frequency density =   frequency   . 

                                         class width   

In a histogram the areas of the bar represents the frequency! 



Example 

The table gives information about the heights, h, metres of trees in a 

wood.  

 

 

 

 

 

 

 

 

 

 

STEP 1:  If the question does not have two columns drawn, draw them in  

            and label them as class width and frequency density.  

STEP 2:  Work out  the class width for each interval. (Subtract the two   

               numbers) 

STEP 3: Using the formula we find the frequency density by dividing           

              frequency by class width  

 

Height  Frequency  Class width Frequency  

density  

0 < h ≤ 2 7 2 3.5 

2 < h ≤ 4 14 2 7 

4 < h ≤  8 18 4 4.5 

8 < h ≤ 16 24 8 3 

16 < h ≤ 20 10 4 2.5  

Example 

The histogram shows information about the weights of a sample of       

apples. Work out the proportion of apples in the sample with a weight  

between 140g and 200g.  

 

 

 

 

 

 

 

 

 

Remember find the areas of each bar by multiplying the class width by 

the frequency density.  

     40 x 0.1 = 4.8 

     20 x 0.36 = 7.2 

     20 x 0.7 = 14 

     20 x 0.56 = 11.2 

     40 x 0.18 = 7.2  

We want the proportion of apples between 140g and 200g, so that’s the 

middle three bars.  

    7.2 + 14 + 11.2 = 32.4 

Proportion means as a percentage or a fraction. So we write 32.4 over 

the total. Total = 4.8 + 7.2 + 14 + 11.2 + 7.2 = 44.4,    32.4 = 27 = 73%  

         44.4    37  

4.8 
7.2 

14 
11.2 

7.2  



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  

 1 . 

 

 3 . 

 

 2 . 

 

 3 . 

 

10 
5 

5 

5 

Example  

The probability that a biased dice will land on a five is 0.3. 

Megan is going to roll the dice 400 times.  

Work out an estimate for the number of times the dice will land on a five.  

      400 x 0.3 = 120  , we simply multiply the probability by the number of   

                                            times the dice is rolled.  

Probability tree diagrams  

Tree diagrams allow us to see all the possible outcomes of an event and 

calculate their probability.  Remember to write the outcomes on the end 

of the branches and the probability goes along the branch.  

Example 

Hannah is going to play one badminton  and one tennis match. Complete 

the tree diagram .  

 

 

 

 

 

 

 

 

 

 

Work out the probability that Hannah will win both matches  9   x  2  .= 18 

               10      5      50 

Both outcomes have to 

add up to 1.  

 So 1 -   9  . =  1  . 

             10       10 The probabilities are 

the same as above  



5 3 
8  7 

x =  15  

      

3 5 
8  7 

x =  15  

     56 56 

    15  

      56 
+     15  

      56 

Example (without replacement)  

There are only red marbles and green marbles in a  bag. There are 5 red 

marbles and 3 green marbles. Dwayne takes at random a marble from 

the bag. He does not put the marble back in the bag. Dwayne takes at 

random a second marble from the bag.  

Work out the probability that Dwayne takes marbles of different colours.  

     

  1st marble    2nd marble  

 

 

 

 

 

 

 

 

 

 

 

Work out the probability that Dwayne takes marbles of different colours. 

     The options are RG or GR  

       P(RG) =                                    P(GR) = 

 

P(RG) + P(GR) =  

Red 

Red 

Red 

Green 

Green 

Green 

5 

3 

3 

4 

5 

5 

7 

7 

7 

7 

8 

8 

There are now 7 marbles in the bag. So  all 

the probabilities are over 7.  

Once a red has 

been picked 

there is one 

less red to 

choose.   

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  

Example 

All members of a club were asked if they eat apples (A) and if they eat 

bananas (B).  

A. How many people are in the club? 

      17 + 52 + 20 + 41  = 130  

B. What is the probability they eat both  

     apples and bananas?  

     Both apples and bananas is the region in the middle  which is 52.  

      52  

     130 



Example 

Out of 50 people surveyed.  30 have a brother, 25 have a sister and 6 

have both brother and a sister. 

A. Use this information to complete the Venn diagram  

 STEP 1: draw the outline of the Venn diagram and label.   

 

 

 

 

 

 STEP 2: fill in the Venn diagram from the middle outwards.  

     We know 6 people have both sister and a bother so that goes in the  

    middle. 30 people have a brother, we’ve already filled in that 6 people     

    have a  brother, so we subtract 6 from 30 to get 24.  

    25 people have a sister, we’ve already got 6 in the middle, so 25 - 6 =19 

B. Find the probability of a person having a brother  

       P(brother) = 30 

                              50 

C. Find the probability of a person not having a sibling.  

     P(no brother and no sister) =  1 .  

                                                         50  

 

Brother  Sister 

19 24 6 

1 


