                                    Getting the ‘C’ grade on Module 1

There are a number of things which do not appear on the Foundation syllabus which you will need to know about if you are to be successful at Intermediate level and get the ‘C’ grade.

                                                     STATISICS
Working with Grouped Data
It is unlikely that you will be asked to calculate averages (mean, mode etc.) for single data values. The data will probably be grouped together.

	Time taken to walk to school (minutes)
	       Frequency

	               1 < t ≤ 5
	             2

	               5 < t ≤ 10
	             5

	             10 < t ≤ 15
	             8

	             15 < t ≤ 20
	            16

	             20 < t ≤ 30
	             6

	             30 < t ≤ 50
	             3


5 < t ≤ 10 means ‘more than 5 minutes and up to and including 10 minutes’
To estimate the range, we take the smallest possible value away from the highest possible value:

Estimated range = 50 – 1 = 49 minutes

We can find the modal group by looking for the largest frequency:

Modal value = 15 < t ≤ 20 minutes

To estimate the mean, we have to assume that all the values in each group are in the middle of the group. The easiest way to find this ‘mid-point’ is to ‘add the two ends of the group and then half this number’. E.g. for 15 < t ≤ 20, the mid-point will be 17.5
Add two more columns to your table ‘Mid-point’ and ‘Group total’. The ‘Group total’ is found by multiplying the ‘frequency’ by the ‘mid-point’
	Time taken to walk to school    (minutes)
	     Frequency
	  Mid-point
	 Group total

	               1 < t ≤ 5
	             2
	        3
	  2 x 3 = 6

	               5 < t ≤ 10
	             5
	       7.5
	  5 x 7.5 = 37.5

	             10 < t ≤ 15
	             8
	     12.5
	  8 x 12.5 = 100

	             15 < t ≤ 20
	            16
	     17.5
	  16 x 17.5 = 280

	             20 < t ≤ 30
	             6
	       25
	   6 x 25 = 150

	             30 < t ≤ 50
	             3
	       40
	   3 x 40 = 120


                                                                       40              TOTAL                693.5
               ESTIMATED MEAN = 693.5 ÷ 40 = 17 minutes (to nearest minute)
Cumulative Frequency

There will be one of these questions on the exam.

Cumulative frequency is just a ‘running total’ of the frequencies.

	Time taken to walk to school (minutes)
	       Frequency
	Cumulative frequency

	               1 < t ≤ 5
	             2
	         2

	               5 < t ≤ 10
	             5
	         7   (5 + 2)        

	             10 < t ≤ 15
	             8
	        15  ( 8 + 7)

	             15 < t ≤ 20
	            16
	        31

	             20 < t ≤ 30
	             6
	        37

	             30 < t ≤ 50
	             3
	        40


We can plot cumulative frequency on a graph. The ‘cumulative frequency’ goes up the side of the graph and the ‘time’ goes along the bottom. The ‘time’ you plot is the highest of the two numbers e.g. for 10 < t ≤ 15, the time you plot will be ‘15’ (and the cumulative frequency will be ‘15’).
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This diagram can be used to find the median, lower quartile and upper quartile.

The median is the ‘middle value’. We have 40 values so we need the 20th term. The easiest way is draw a line across from ‘20’ on the ‘cumulative frequency’ to our line and read off the median from the ‘time’ along the bottom.
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The median is about 16 or 17 minutes (much easier to read on graph paper!).
The lower quartile is the value a quarter of the way up and the upper quartile is three quarters of the way up.
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The Inter-Quartile range is the difference between the upper and lower quartiles.

If we say that from our graph the lower quartile is 11 and the upper quartile is 19, then 

      Inter-quartile range = 19 – 11 = 8

A large inter-quartile range means that your data is more varied. 
A small inter-quartile range means that your data is more consistent.
Box and Whisker Diagrams (sometimes called ‘box plots’)
99% probability of this coming up on the exam. A box and whisker diagram is a nice way of showing key information.


[image: image4] 
From the box and whisker diagram above we can find the following information:
Lowest value = 4.3

Highest value = 20.2

(Range = highest value – lowest value = 20.2 – 4.3 = 15.9)

Lower quartile = 7.6

Upper quartile = 16

(Inter-quartile range = 16 – 7.6 = 8.4)

Median = 12.5

Moving Averages

This is just an ‘average average’. You will be told how many values will be in each average.

EXAMPLE

[image: image5.emf]
The first three-point moving average is 34 (22 + 49 + 31 ÷ 3)

The second three-point moving average is 36 (49 + 31 + 28 ÷ 3)

The second three-point moving average is 39 (31 + 28 + 58 ÷ 3)

                                                         PROBABILITY
VERY IMPORTANT – the total probability, for any event must always add up to 1.

                                         remember that probabilities can be written as fractions or

                                                                                                                          decimals.
Relative Frequency

This is simply a way of estimating probability using the results of an experiment.
The table below shows the result of 100 rolls of a die.

	Number on die
	    1
	    2
	     3
	     4
	     5
	   6

	Frequency
	    6
	   14 
	    16
	    15
	    17
	  32


The die looks to be biased (‘un-fair’) as ‘6’ comes up much more often than the other numbers while ‘1’ comes up very little.

The following table shows the relative frequencies as well

	Number on die
	    1
	    2
	     3
	     4
	     5
	   6

	Frequency
	    6
	   14 
	    16
	    15
	    17
	  32

	Relative

frequency
	    6_ 

  100
	   14_

  100
	    16_

   100
	  _15_

   100
	  _17_

   100
	_32_

 100


This means that the probability of ‘rolling a 4’ would be ‘
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15

’ or that you would expect to get a 4, ‘ 15 times out of every 100 rolls’.

This means that if you rolled the die 300 times (3 times as many as before), you would expect to get 45 ‘4’s’ (3 times as many as before).

Tree Diagrams
These are used to work out probabilities in more difficult problems. You will often have the diagram drawn for you, you only have to fill in the probabilities.



Note that the probabilities on each ‘V’ add up to 1.
In probability questions, ‘and’ means ‘multiply’, while ‘or’ means ‘add’.  

To find the probability at the end of each set of ‘branches’, we multiply the probabilities together.

If more than one set of branches can give the desired outcome (e.g. for the question above there are two ways that each of the runners can win one of their races). 

b)  Probability of Philip winning and Abdul losing = 0.7 x 0.4 = 0.28

     Probability of Philip losing and Abdul winning = 0.3 x 0.6 = 0.18
Probability of only one winning their race = 0.28 + 0.18 = 0.46
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