ACTIVITY 2
 Exploring exponential decay page 1 of 2

This activity explores exponential decay in the same way as Activity 1 explored exponential growth. Continue the investigations below, and compare the answers with those from Activity 1.
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Table E

	x
	0
	1
	2
	3
	4

	y
	1250
	1000
	800
	640
	512

	Ratio
	-----
	
	
	
	

	Percentage change
	----
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Table F

	x
	0
	1
	2
	3
	4

	y
	6400
	1600
	400
	100
	25

	Ratio
	----
	
	
	
	

	Percentage change
	----
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Table G

	x
	0
	1
	2
	3
	4

	y
	6400
	1600
	400
	100
	25

	Ratio
	----
	
	
	
	

	Percentage change
	----
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Table H

	x
	0
	1
	2
	3
	4

	y
	2500
	500
	100
	20
	4

	Ratio
	----
	
	
	
	

	Percentage change
	----
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Investigation questions

1 For each table find the ratio of the second term compared to the first (by dividing), and so on for all the four ratios. 

2 Decide the major difference between the graphs for ratios that are greater than 1 (Activity 1) and ratios less than 1 (Activity 2).





3 Explain how the size of the ratio affects the graphs (i.e. how much less than 1 it is).


4 In the tables and the graphs, the ratio is the base number. The formula is always
y = P x (ratio)x. Check that this works in all cases. The P is the y-value for x = 0.


5 For many real life situations, we are interested in the percentage increase (or if appropriate, decrease) between each pair of values. You do this by finding expressing the ratio as a percentage (multiply by 100) and subtract 100. If it is positive it is the percentage increase (Activity 1), if negative it is the percentage decrease (e.g. if it is -5% there is a 5%  decrease). 



6 How is the percentage decrease related to the base number in the formula? 





7 In exponential functions where percentage decrease is repeated, it is called exponential decay. Which table shows the greatest rate of decay? How can you tell from the graph, and from the formula?

You can use a graphics calculator to explore this situation. 

8 Type the function y1 = 100 x 0.9^x. Draw the graph from x = 0 to 4.

9 Use the other functions (y2, y3 etc) on your calculator to draw functions with the same starting number (100) and different base numbers, all from 0 to 4; you could try the formulas above first. Check the values in the tables above using the Table key on the calculator. Compare all the graphs and tables.

· How are they alike?



· How are they different?



10
Try entering a function using the percentage decrease. 
For example 5% decay from a start value of 100 will be y = 100 × (1 – 5/100)^x. 

Discuss how this formula describes depreciation of $100 at 5% per annum. 
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