INVESTIGATIVE PIECE

YR 9 MATHEMATICS

ARM SPAN VERSUS HEIGHT

INTRODUCTION:

Leonardo da Vinci (1452–1519) was a scientist and an artist, one of the greatest painters of the Italian Renaissance. He left only a handful  of completed paintings, one of which is the Mona Lisa. He was so secretive that he wrote backwards to disguise his ideas.

In 1492 he drew the picture of a man standing inside a circle and a square. This is known as the ‘Vitruvian Man.’ It was a study of the proportions of the human body as described by Vitruvius, a Roman architect from the  first century B.C. Leonardo believed that arm span was equal to height  in a perfectly proportioned body.
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Your guiding question for this practice task is to determine

Does a relationship exist between the height of a person and their arm span?

DATA

The table below shows the height and arm span of several families surveyed.

	Height (cm)
	168
	32
	154
	63
	178
	78
	135
	63
	181
	55

	Armspan (cm)
	159
	35
	155
	67
	173
	77
	140
	62
	180
	52


ANALYSIS

1. 
Let X represent a student’s height and Y represent the arm span. 

Plot this data.

2. 
Describe the overall trend of your data.

3. 
Carefully draw a straight line through the data trying to balance the number of points on each side. 

4. 
Carefully read off 2 co-ordinates and use these to find the gradient.


Extend the line to intercept the y-axis. Record this value.

5. 
From the previous analysis, state the equation of the line. This is called the line of “Best Fit” by eye.

6. 
What does the slope tell you about the relationship between the height and the arm span?

7. 
What is the actual  arm span for the student whose height is 168 cm?

8. 
What is the predicted arm span for a student whose height is 168 cm?

9. 
How do the answers in 7 &8 compare? (ie. does the prediction overestimate or underestimate the actual value?

10. 
Use your model to predict the height for a student whose arm span is 170 cm. 

11. 
Use your model to predict the arm span for a student who is 180 cm tall?

12. 
MEASURE your own height and arm span in cm. 

· What is your predicted arm span from the line of best fit?

· What is it actually?

COMPUTER  MODELLING

Using the Excel package to verify the accuracy of our results

Using the notes provided by your teacher. Follow the step by step instructions to

· create a spreadsheet

· Enter the data and produce a scatterplot graph

· Fit the line of best fit

· Determine the equation of the line

· Print the spreadsheet and scatterplot graph

Once this is done you can than compare your hand drawn graph against the computer model.

EVALUATION

13. 
In the introduction, Leonardo da Vinci believed that the arm span was equal to the height. Using either model, have you shown this to be true?

14. 
Upon reflection of this problem, can you think of any factors that might change your solution in any way? Discuss.

15. 
Suggest any limitations to making predictions in this problem?

