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Objectives

To revise scatter graphs 
To use them to make estimations

Scatter Graphs

Revision powerpoint

Now make some revision notes

Classwork: Page 321 M11.3 Q 1 to 5



Objectives
To revise finding averages from tables of 
information. 
To learn to compare data sets.

Mean, Median and Mode from frequency tables

The number of goals scored by the 21 teams in the local football league last week was 
recorded in a table.
Find the mode, median, mean and range  of the no. of goals scored.

No of goals (n) No of teams (f)

0 1

1 3

2 6

3 2

4 4

5 3

6 2

The following week the teams played again:

Mode: 3 goals   Median: 3.5 goals   Mean: 3.8 goals   Range 4 goals

Compare the results from the two weeks. 

c/w Page 427 M14.3



Mean, Median and Mode from grouped frequency tables

Objectives
To revise finding averages from tables of 
information. 
To learn to compare data sets.

Distance 
(meters) d

No. of 
competitors 

(f)

  10 ≤ m < 20 0

  20 ≤ m < 30 3

  30 ≤ m < 40 14

  40 ≤ m < 50 21

  50 ≤ m < 60 7

  60 ≤ m < 70 0

Javelin competition results in year 2000

Distance 
(meters) d

No. of 
competitors (f)

  10 ≤ m < 20 1

  20 ≤ m < 30 4

  30 ≤ m < 40 19

  40 ≤ m < 50 13

  50 ≤ m < 60 11

  60 ≤ m < 70 2

Javelin competition results in year 2010

Calculate (i) an estimate of the mean throw
               (ii) the modal group

  (ii) the group in which the median lies
  (iv) the maximim range

For each year....

and use your results to compare the competitors performances in the two years 

classwork: page 429 M14.4 Q 1, 2, 6



Objectives
To revise finding averages from tables of 
information. 
To learn to compare data sets.

Distance 
(meters) d

No. of 
competitors 

(f)

  10 ≤ m < 20 0

  20 ≤ m < 30 3

  30 ≤ m < 40 14

  40 ≤ m < 50 21

  50 ≤ m < 60 7

  60 ≤ m < 70 0

Javelin competition results in year 2000

Distance 
(meters) d

No. of 
competitors 

(f)

  10 ≤ m < 20 1

  20 ≤ m < 30 4

  30 ≤ m < 40 19

  40 ≤ m < 50 13

  50 ≤ m < 60 11

  60 ≤ m < 70 2

Javelin competition results in year 2010

Frequency Polygons - to compare data sets

On the same set of axes draw frequency polygons for this data.
Compare and comment.
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Stem and Leaf Diagrams

c/w Page 430

Objectives

To revise finding averages from stem and leaf 
diagrams and use them to compare data sets.



The ages of the first 11 people to arrive at the youth club (put in order):

Friday:  13, 13, 13, 13, 13, 13, 14, 15, 15, 16, 31

Saturday: 13, 13, 13, 13, 14, 15, 15, 15, 15, 16, 17

Median age is........   Modal age is........  Mean age is ................Range is......

Saturday:  

Friday:

Which measures are badly affected 
by  the anomaly?

Discussion.......... (whiteboards and calculators)



The interquartile range  IQR

Objectives
To understand an improved measure of range.
To find IQR from raw data and cumulative 
frequency curves.
To draw and interpret Box and Whisker Diagrams.

The median is found at position .....

The Lower Quartile (LQ) is at position ......

• measures the spread of the 'central half' of the data

• is not affected by anomalies 

• is most useful when comparing two data sets

c/w Page 433 

The Upper Quartile (UQ) is at position ......

If there are n numbers......

The IQR = UQ - LQ

Example:

Temperature in 11 cities (degrees C)

3    8     8    11    15    16    16    21    22    23   36 

c/w Page 433 Q1 to 5



Compare the no of goals scored by year 9 and the year 10 netball teams in their last 11 
matches (without the results being affected by extreme values):

0,   3,   5,   5,   7,   8,   8,   12,   14,  14,   28

Year 9

Median = 
LQ =
UQ =
IQR =

Year 10

1,   1,   3,   4,   6,   11,   11,   15,   16,  20,  22

Median = 
LQ =
UQ =
IQR =

Objectives
To understand an improved measure of range.
To find IQR from raw data and cumulative 
frequency curves.
To draw and interpret Box and Whisker Diagrams.

Use the box plots to compare the teams using a measure of 'average' and a measure of 'spread'.......

Now draw a pair of box plots to show the data (next page)



0,   3,   5,   5,   7,   8,   8,   12,   14,  14,   28

Year 9 Median = 8 goals
LQ = 5 goals  UQ = 14 goals

Year 10
1,   1,   3,   4,   6,   11,   11,   15,   16,  20,  22

Median = 11 goals
LQ = 3 goals  UQ = 16 goals

Box and Whisker Diagram  (Box Plots)

c/w page 434 Q6 - draw box plots for this data and compare them.

page 439 - reading box plots



Objectives
To understand an improved measure of range.
To find IQR from raw data and cumulative 
frequency curves.
To draw and interpret Box and Whisker Diagrams.

Cumulative Frequency Curves

Distance 
(meters) d

No. of 
competitors (f)

  10 ≤ m < 20 1

  20 ≤ m < 30 4

  30 ≤ m < 40 19

  40 ≤ m < 50 13

  50 ≤ m < 60 11

  60 ≤ m < 70 2

Javelin Throws 2010

Starter Murder Mystery 31
- use whiteboards for calculations

Revision powerpoint

Instant classroom

c/w Page 436  M14.7

Draw a cumulative frequency curve, find 
median and IQR, draw a box plot, use for 
estimations....... 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
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http://www.superteachertools.com/instantclassroom/groups2/year7set2ssk/


Objectives To understand an improved measure of range.
To find IQR from raw data and cumulative 
frequency curves.
To draw and interpret Box and Whisker Diagrams.
To draw histograms for unequal grouped data

Histograms (grade A*)

 QUALITATIVE DATA
 - draw a bar chart with gaps DISCRETE QUANTITATIVE DATA

- draw a bar chart with gaps

CONTINUOUS DATA, equal groups
 - draw a bar chart without gaps
 (frequency diagram)

CONTINUOUS DATA, unequal groups
 - draw a histogram 

amount (£)

fr
eq

ue
nc

y

amount (£)

We draw histograms to prevent our graphs giving a biased impression of the data.............

Histogram
Frequency Diagram

(These diagrams show the same data) 



Objectives To understand an improved measure of range.
To find IQR from raw data and cumulative 
frequency curves.
To draw and interpret Box and Whisker Diagrams.
To draw histograms for unequal grouped data

Histograms (grade A*)



Objectives To understand an improved measure of range.
To find IQR from raw data and cumulative 
frequency curves.
To draw and interpret Box and Whisker Diagrams.
To draw histograms for unequal grouped data

Histograms (grade A*)

• Histograms are drawn when the groups are not of equal width

• The AREA of each bar represents the frequency

• The height of the bar is called the FREQUENCY DENSITY

Frequency density =   frequency
class width

Page 442 Q1, 2, 3

Example - work through this together (Whitboard maths ex 1)

Reading histograms: Page 445 E14.2 Q1 to 5 (help needed with Q4, 5 - do together)





Attachments

Scatter_Graphs_and_Lines_of_Best_Fit SSK Grade C+.ppt

Cumulative Frequency Curves.ppt

Histograms 3b ﴾Unequal Class Intervals﴿ Constructing.ppt




Scatter Graphs - Grade C+

We will

		Look for a ‘link’ or ‘correlation’  between two sets of data by using  a scatter graph

		Describe the correlation 

		Draw and use lines of best fit









1. A positive correlation. As one quantity increases so does the other.

2. A negative correlation. As one quantity increases the other decreases.

3. No correlation. Both quantities vary with no clear relationship.

Positive Correlation

Negative correlation

No correlation
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Shoe Size

























































Soup Sales

Temperature





Shoe Size

Annual Income

Scatter Graphs

Scatter graphs are used to show whether there is a relationship between two sets of data. The relationship between the data can be described as either:







Scatter Graphs

































Height

Shoe Size

























































Soup Sales

Temperature





Shoe Size

Annual Income

1. A positive correlation. As one quantity increases so does the other.

2. A negative correlation. As one quantity increases the other decreases.

3. No correlation. Both quantities vary with no clear relationship.

Scatter graphs are used to show whether there is a relationship between two sets of data. The relationship between the data can be described as either:







What type of correlation would you expect between.........

Maths test scores and Physics test scores?



Miles per gallon and size of car engine?

Height and GCSE results?

Heating bill and outside temperature?

Sale of sun cream and hours of sunshine?

Umbrella sales and hours of sunshine























































































State the type of correlation for the scatter graphs below and write a sentence describing the relationship in each case.
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Maths test scores
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Outside air temperature 





Daily hours of sunshine



























Physics test scores





Daily hours of sunshine 

Umbrella sales

Petrol consumption (mpg)
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Negative 

None

Negative 
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State the type of correlation for the scatter graphs below and write a sentence describing the relationship in each case.





Height

GCSE Results 





Sales of Sun cream

Maths test scores































Heating bill (£)

Car engine size (cc)































Outside air temperature 





Daily hours of sunshine



























Physics test scores





Daily hours of sunshine

Umbrella sales

Petrol consumption (mpg)
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A line of best fit can be drawn to data that shows a correlation. The stronger the correlation between the data, the easier it is to draw the line. The line can be drawn by eye and should have roughly the same number of data points on either side.

The sum of the vertical distances above the line should be roughly the same as those below.
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Drawing a Line of Best Fit







Weak Positive

Moderate Positive

Strong Positive

Weak negative

Moderate Negative

Strong negative























































































































































































A positive or negative correlation is characterised by a straight line with a positive /negative gradient. The strength of the correlation depends on the spread of points around the imagined line.







Summary:

A Scatter Graph is drawn to look for a correlation (connection/relationship) between two sets of data

Correlation is described as:   	positive, negative or none

		strong, moderate or weak

A line of best fit is draw to show the trend of the data points (if any).

It can be used to make estimates of unknown values

We usually ignore outliers when drawing a line of best fit









Question 1

(c) Use your line of best fit to estimate:

		The mass of a man with shoe size 10½. 



(ii) The shoe size of a man with a mass of 69 kg.
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(1). The table below shows the shoe size and mass of 10 men.

(a) Plot a scatter graph for this data and draw a line of best fit.
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(b) Draw a line of best fit and comment on the correlation.









(c) Use your line of best fit to estimate:

		The mass of a man with shoe size 10½. 



(ii) The shoe size of a man with a mass of 69 kg.
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(1). The table below shows the shoe size and mass of 10 men.

(a) Plot a scatter graph for this data and draw a line of best fit.
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87 kg



Size 6

(b) Draw a line of best fit and comment on the correlation.































Question2

(c) Use your line of best fit to estimate:

		The number of visitors for 4 hours of sunshine. 



(ii) The hours of sunshine when 250 people visit.
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(2).The table below shows the number of people who visited a museum over a 10 day period last summer together with the daily sunshine totals. 

(a) Plot a scatter graph for this data and draw a line of best fit.
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(b) Draw a line of best fit and comment on the correlation.











(c) Use your line of best fit to estimate:

		The number of visitors for 4 hours of sunshine. 



(ii) The hours of sunshine when 250 people visit.
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(2).The table below shows the number of people who visited a museum over a 10 day period last summer together with the daily sunshine totals. 

(a) Plot a scatter graph for this data and draw a line of best fit.
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(b) Draw a line of best fit and comment on the correlation.



310



5 ½











(b) Draw a line of best fit and comment on the correlation.



If you have a calculator you can find the mean of each set of data and plot this point to help you draw the line of best fit. Ideally all lines of best fit should pass through:                         (mean data 1, mean data 2)    In this case: (8.6, 79.6)
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(1). The table below shows the shoe size and mass of 10 men.

(a) Plot a scatter graph for this data and draw a line of best fit.
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(b) Draw a line of best fit and comment on the correlation.

If you have a calculator you can find the mean of each set of data and plot this point to help you draw the line of best fit. Ideally all lines of best fit should pass through co-ordinates:                         (mean data 1, mean data 2)    In this case: (5.2, 258))



Mean 2

Means 2

1

2

3

4

5

6

7

8

9

10

Hours of Sunshine

100

150

200

250

300

350

400

450





















































































































































































500

Number of Visitors





(2).The table below shows the number of people who visited a museum over a 10 day period last summer together with the daily sunshine totals. 

(a) Plot a scatter graph for this data and draw a line of best fit.
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Worksheet 1
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(1.) The table below shows the shoe size and mass of 10 men.

(a) Plot a scatter graph for this data and draw a line of best fit.
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Worksheet 2
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(2).The table below shows the number of people who visited a museum over a 10 day period last summer together with the daily sunshine totals. 

(a) Plot a scatter graph for this data and draw a line of best fit.
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SMART Notebook
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We can also use the grouped data to obtain an estimate of the median and a measure of spread called the inter-quartile range. We do this by plotting a cumulative frequency curve (Ogive). 

Remember:

		The measure of spread used with the mean is the range.

		The range is not a good measure of spread as it is subject to extreme values.



The measure of spread used with the median is the inter- quartile range. This is a better measure of spread as it only uses the middle half of the data that is grouped around the median. This means that unlike the range it is not subject to extreme values.
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Cumulative Frequency Curves

Remember:

		When data is grouped we don’t know the actual value of either the mean, median, mode or range. 

		We can get an estimate for the mean by using mid-points from the frequency table.
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Cumulative Frequency Curves

Remember:

		When data is grouped we don’t know the actual value of either the mean, median, mode or range. 

		We can get an estimate for the mean by using mid-points from the frequency table.





2,   5,   6,   6,   7,   8,   8,   8,   9,   9,   10,   15

Median = 8 hours and the inter-quartile range = 9 – 6 = 3 hours.





Battery Life:             The life of 12 batteries recorded in hours is:

2,   5,   6,   6,   7,   8,   8,   8,   9,   9,   10,   15

Mean = 93/12 = 7.75 hours and the range = 15 – 2 = 13 hours.

Discuss the calculations below







Cumulative frequency just means running total.

 5

13

35

47

55

60

Cumulative frequency diagrams are used to obtain an estimate of the median, and quartiles. from a set of grouped data. Constructing a cumulative frequency table is first step.

Cumulative Frequency Curves
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Cumulative frequency table

Example 1.    During a 4 hour period at a busy airport the number of late-arriving aircraft was recorded.







Plot the end point of each interval against cumulative frequency, then join the points to make the curve.

Get an estimate for the median.

Find the lower quartile.

Find the Upper Quartile.

Find the Inter Quartile Range.(IQR = UQ - LQ)

IQR  = 38 – 21       = 17 mins 

Cumulative frequency table
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Plotting the curve



Median = 27



LQ = 21



UQ = 38
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¼  



¾   









Example 2.                        A P.E teacher records the distance jumped by each of 70 pupils.                           
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Cumulative frequency table

70

2

8

17

24
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65

Cumulative frequency just means running total.

Cumulative frequency diagrams are used to obtain an estimate of the median and quartiles from a set of grouped data. Constructing a cumulative frequency table is first step.

Cumulative Frequency Curves









Plot the end point of each interval against cumulative frequency, then join the points to make the curve.

Get an estimate for the median.

Find the Lower Quartile.

Find the Upper Quartile.

Find the Inter Quartile Range.(IQR = UQ - LQ)

IQR  = 237 – 212 = 25 cm 
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Plotting The Curve

Cumulative Frequency Table

Median =  227





LQ= 212



UQ = 237



½ 



¼  



¾   









IQR  = 38 – 21       = 17 mins 

The cumulative frequency curve gives information on aircraft arriving late at an airport. Use the curve to find estimates to 

(a) The median

(b) The inter-quartile range

(c) The number of aircraft arriving less than 45 minutes late.

(d) The number of aircraft arriving more than 25 minutes late.
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Interpreting Cumulative Frequency Curves



Median = 27



LQ = 21



UQ =38
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52

60 – 24 =36
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Interpreting Cumulative Frequency Curves

The cumulative frequency curve gives information on aircraft arriving late at an airport. Use the curve to find estimates to: 

(a) The median

(b) The inter-quartile range

(c) The number of aircraft arriving less than 45 minutes late.

(d) The number of aircraft arriving more than 25 minutes late.









Interpreting Cumulative Frequency Curves

The graph shows the cumulative frequency curve of the marks for students in an examination. Use the graph to find:

(a) The median mark.

(b) The number of students who got less than 55 marks.

(c) The pass mark if ¾ of the students passed the test.

58

¾ of the students passing the test implies that ¼ failed. (15 students)

21
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Median = 27







Interpreting Cumulative Frequency Curves

The lifetime of 120 projector bulbs was measured in a laboratory. The graph shows the cumulative frequency curve for the results. Use the graph to find:

(a) The median lifetime of a bulb.

(b) The number of bulbs that had a lifetime of between 200 and 400 hours?

(c) After how many hours were 80% of the bulbs dead?.

(d) What was the shortest lifetime of a bulb?

(a) 330 hours

(b) 86 -  12 = 74

(c) 440 hours

(d) 100 hours
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Box Plot from Cumulative Frequency Curve
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Median = 27



LQ = 21



UQ = 38

IQR  = 38 – 21       = 17 mins 
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Interpreting Cumulative Frequency Curves

The cumulative frequency curve gives information on aircraft arriving late at an airport. Use the curve to find estimates to 

(a) The median

(b) The inter-quartile range

(c) The number of aircraft arriving less than 45 minutes late.

(d) The number of aircraft arriving more than 25 minutes late.
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Interpreting Cumulative Frequency Curves

The graph shows the cumulative frequency curve of the marks for students in an examination. Use the graph to find:

(a) The median mark.

(b) The number of students who got less than 55 marks.

(c) The pass mark if ¾ of the students passed the test.
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Interpreting Cumulative Frequency Curves

The lifetime of 120 projector bulbs was measured in a laboratory. The graph shows the cumulative frequency curve for the results. Use the graph to find:

(a) The median lifetime of a bulb.

(b) The number of bulbs that had a lifetime of between 200 and 400 hours?

(c) After how many hours were 80% of the bulbs dead?.

(d) What was the shortest lifetime of a bulb?
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Constructing a histogram from a frequency table

240/30 = 8

320/10 = 32

500/10 = 50

780/10 = 78

960/10 = 96

820/10 = 82

640/40 = 16

Example Question 1: The frequency table gives information on the speeds (mph) of a sample of drivers using a motorway. Construct a Histogram for this data.

8

32

50

78

96

82

16

1. The class intervals are unequal so a frequency density column is needed.

2. Scale the horizontal axis.

3. Calculate frequency densities and scale the vertical axis.

		Speed		freq

		0 - 30		240

		30 - 40		320

		40 - 50		500

		50 - 60		780

		60 - 70		960

		70 - 80		820

		80 - 120		640



		fd
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frequency density
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4. Draw the bars and title.

Recorded Speeds of Cars on a Motorway

Constructing a histogram from a frequency table

Example Question 1: The frequency table gives information on the speeds (mph) of a sample of drivers using a motorway. Construct a Histogram for this data.

		Speed		freq

		0 - 30		240

		30 - 40		320

		40 - 50		500

		50 - 60		780

		60 - 70		960

		70 - 80		820

		80 - 120		640



		fd
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Ramblers



Example Question 2: The table shows the distance walked in miles by some ramblers on the Lincolnshire Wolds at the weekend. Draw a histogram for the data.

1. The class intervals are unequal so a frequency density column is needed.

2. Scale the horizontal axis.

3. Calculate frequency densities and scale the vertical axis.

5

2

4

3

1.25

5  1 = 5

2  1 = 2

12  3 = 4

3  1 = 3

5  4 = 1.25

		Distance		frequency		fd

		0  d < 1		5

		1  d < 2		2

		2  d < 5		12

		5  d < 6		3

		6  d < 10		5
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0

 1
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5

frequency density









5

2

4

3

1.25

4.Draw in the bars and title.

Example Question 2 The table shows the distance walked in miles by some ramblers on the Lincolnshire Wolds at the weekend.  Draw a histogram for the data.

		Distance		frequency		fd

		0  d < 1		5

		1  d < 2		2

		2  d < 5		12

		5  d < 6		3

		6  d < 10		5
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Plants



1. The class intervals are unequal so a frequency density column is needed.

2. Scale the horizontal axis.

3. Calculate frequency densities and scale the vertical axis.

0.4

1

0.6

0.32

0.5

 Question 3: Robert sowed some seeds in his greenhouse and measured the heights of the plants 3 months later. The results are shown in the table. Draw a histogram for this data.

4  10 = 0.4

20  20 = 1

9  15 = 0.6

8  25 = 0.32

15  30 = 0.5

		height (cm)		frequency		fd

		0  h < 10		4

		10  h < 30		20

		30  h < 45		9

		45  h < 70		8

		70  h < 100		15
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height (cm)

0.1

frequency density

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0









 Question 3: Robert sowed some seeds in his greenhouse and measured the heights of the plants 3 months later. The results are shown in the table. Draw a histogram for this data.

0.4

1

0.6

0.32

0.5

4.Draw in the bars and title.

		height (cm)		frequency		fd

		0  h < 10		4

		10  h < 30		20

		30  h < 45		9

		45  h < 70		8

		70  h < 100		15
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Heights of Plants







Worksheet 1

Constructing a histogram from a frequency table.

Example Question 1: The frequency table gives information on the speeds (mph) of a sample of drivers using a motorway. Construct a Histogram for this data.

		Speed		f

		0 - 30		240

		30 - 40		320

		40 - 50		500

		50 - 60		780

		60 - 70		960

		70 - 80		820

		80 - 120		640



		fd









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Worksheet 2

Example Question 2 The table shows the distance walked in miles by some ramblers on the Lincolnshire Wolds at the weekend.  Draw a histogram for the data.

		Distance		frequency		fd

		0  d < 1		5

		1  d < 2		7

		2  d < 5		12

		5  d < 6		3

		6  d < 10		5















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Worksheet 3

 Question 3. Robert sowed some seeds in his greenhouse and measured the heights of the plants 3 months later. The results are shown in the table. Draw a histogram for this data.

		height (cm)		frequency		fd

		0  h < 10		4

		10  h < 30		20

		30  h < 45		9

		45  h < 70		8

		70  h < 100		15
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