Functions and Modeling

Handout

Functions and Modeling
Qualitative Graphing, Part 1

Exploration: Function Patterns: Graphs, Statements and Verifications

Graphs:   On the previous exploration, sometimes you found that either in x or f(x) the pattern was that as you moved down the table, you added a constant.  Other times, you multiplied by a constant and still other times, you noticed that the second difference was a constant.  Plot the data for all five examples using a log scale when you multiplied and using a linear scale otherwise.  Based on the graphs, what do you think the form of the function is?  For example, if you plot x on a linear scale, f(x) on a log scale and found the relation to be linear, then you would conclude that 

log f(x) =  ax + b and from there you could solve for f(x).  
Algebraic Verification:
1. ADD – ADD Linear Function Pattern
For a linear function  f , adding a constant to a given domain value results in adding a constant to the corresponding range value:

To verify the statement above, find 
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and fill in the statement below 
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2. ADD – SECOND DIFFERENCE Quadratic Function Pattern
For a function  f  of the form 
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 with domain values k  units apart, then the second differences between consecutive 
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  values are constant and equal to 
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To verify the statement above, find the second differences involving 
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 evaluated at 
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3. MULTIPY – MULTIPLY Power Function Pattern
For a power function  f , multiplying a given domain value by a constant results in multiplying the corresponding range value by a constant:

To verify the statement above, find 
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and fill in the statement below
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4. ADD – MULTIPLY Exponential Function Pattern
For an exponential function  f  , adding a constant to a given domain value results in multiplying the corresponding range value by a constant:

To verify the statement above, find 
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and fill in the statement below
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5. MULTIPLY – ADD Logarithmic Function Pattern

For a logarithmic function  f , multiplying a given domain value by a constant results in adding a constant to the corresponding range value:

To verify the statement above, find 
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and fill in the statement below
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6. Determine the functions:  For each example on the previous exploration, first determine the form of a function that fits the data.  Then using the data determine the constants so you have an explicit function that models the data. 
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