Investigation of Slope Fields

DO NOT USE A CALCULATOR

Consider the function
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1) Describe the domain and range of f.  Use calculus techniques to help you find the range.
Domain: ____________
Range: _____________

2) Find an expression that represents 
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 for all x in the domain.
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 = ____________

3) The value of 
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 at each x in the domain describes the slope or gradient of the function at each x.  For each of the following values of x, find the value of the associated gradient of f.
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4) The gradient of this function is based solely on the value of x.  Using a piece of graph paper, sketch small line segments at every point 
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 which have the slope of f for each x.  Do this for all 
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 {-2, -1, 0, 1, 2, 3} and 
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 {-6, -5, -4,  …, 5, 6, 7}.  (For example, if you found 
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 = 2 when x = 0, then you would sketch small line segments that have a slope of 2 for any point where x = 0.)
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Repeat the investigation for each of the following.  Please attach your graphs.
1) 
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Use 
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 {-3, -2, -1, 0, 1, 2, 3} and 
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y

 {-7, -6, -5, -4,  …, 5, 6, 7} when creating your slope field.

2) 
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Use 
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x

 {-3, -2, -1, 0, 1, 2, 3} and 
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y

 {-7, -6, -5, -4,  …, 5, 6, 7} when creating your slope field.

3) 
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 (remember to use implicit differentiation and solve for y’)

Use 
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x

 {-3, -2, -1, 0, 1, 2, 3} and 
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y

 {-3, -2, -1, 0, 1, 2, 3} when creating your slope field.  This will be significantly different because the first derivative will be an expression in terms of x and y.

What is the significance of the slope field?  Explain in mathematical terms what the slope field means in relation to the original function/relation.  Look it up!
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