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	Criterion C

Communication in Mathematics
	The student does not reach a standard described.


	The student demonstrates basic use of mathematical language and basic forms of mathematical representation.   Lines of reasoning are difficult to follow.  Ideas are not explained clearly and effectively.

	The student demonstrates sufficient use of mathematical language and is able to use different forms of representation with some success.  Lines of reasoning are clear though not always logical or complete.  Presentation of ideas is somewhat clear and effective.
	The student demonstrates good use of mathematical language and uses a variety of forms of representation including diagrams, graphs and algebraic representations to express mathematical relationships.  Lines of reasoning are concise, logical and complete and ideas are explained clearly and effectively.  

 

	Criterion D

Reflection in Mathematics


	The student does not reach a standard described.


	The student attempts to explain whether his or her results make sense in the context of the problem.  The student attempts to describe the importance of his or her findings in connection to real life.
	The student correctly but briefly explains whether his or her results make sense in the context of the problem and describes the importance of his or her findings in connection to real life.  The student attempts to justify the degree of accuracy of his or her results where appropriate.
	The student critically explains whether his or her results make sense in the context of the problem and provides a detailed explanation of the importance of his or her findings in connection to real life.  The student justifies the degree of accuracy of his or her results where appropriate.  The student suggests improvements to the method where necessary.




Checklist Criterion C:
· Are my graphs labeled correctly and completely? (axis labeled? Lines labeled? Graph titled?)

· Did I choose an appropriate scale for my graphs? Is my scale consistent (i.e. each line represents 5)

· Did I answer the question correctly?  Did I use proper mathematical language and symbols?

· Did I include the proper units for this task? (i.e. cm, kg, etc)

· Is my analysis logical, concise, and complete?

· Have I explained my reasoning clearly?
Angstrom Index
INTRODUCTION

Forest fires destroy thousands of homes every year.  Although they can be ignited by man or by nature, there is a way to determine the level of environmental possibility of a forest fire.

A simple fire-danger rating system, the Angstrom Index, was devised in Sweden and has been used all over the world.  

The index, I, is given by:

[image: image1.wmf]÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

=

10

25

20

T

R

I


where R is the percentage (entered as whole number, not as a decimal) of relative humidity, and T is the air temperature in degrees Celsius (°C).

The values of I translate into fire danger as follows:

	4.0 < I
	fire occurence very unlikely

	2.5 < I < 4.0
	fire occurence unlikely

	2.0 < I < 2.5
	fire occurence likely

	I < 2.0
	fire occurence very likely


Using the Index
1) Let R be constant at 40 percent. Create a table of values. On the graph plot the points using a table of values. Use I on the vertical axis or y-axis against T on the horizontal axis or x-axis.  
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Complete the table below

	T
	0
	5
	
	
	
	

	I
	
	
	
	
	
	


Graph using scale of 5 for the x axis and 1 for the y axis.
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2) Based on your findings on the graph with the humidity at 40%, what temperature would it have to be for fire occurrence to be considered very likely? Unlikely?

Understanding the Graph
3) a) What is the real-world meaning of the slope of the line you have graphed (What does the slope tell you about the relationship between Index and Temperature)?

b) What is the real-world meaning of the x-intercept for this problem?

c) What is the real-world meaning of the y-intercept for this problem?

d) Find the lowest value of T that makes I negative

4) Now change the relative humidity to 50 percent. Explain how the graph changes. Now, what temperature would it have to be for fire occurrence to be considered very likely?

5) Now, let the temperature remain constant at 30 °C and graph I on the vertical axis against R on the horizontal axis using a table of values.

	R
	
	
	
	
	
	

	I
	
	
	
	
	
	



Understanding the Graph
6) a)
Explain the real-world meaning of the slope of the line you have graphed.

b)
 Complete the following table:

	TEMPERATURE (°C)
	HUMIDITY 
AT WHICH FIRE OCCURENCE BECOMES VERY LIKELY
	HUMIDITY 
AT WHICH FIRE OCCURENCE BECOMES UNLIKELY

	30
	
	

	35
	
	


7)
Based on your answers to the previous questions, is this fire index more sensitive to temperature or to humidity? Explain and justify your answer using appropriate mathematical reasoning.  (You will need to analyse your graphs as well)
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