4.3 Critical Points, Local Maxima and Local Minima

The First Derivative Test – f(x) has a critical point if f’(x) = 0
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Problem:  For the function y = 3x4 – 4x3    determine all the critical numbers.  Determine whether each of these values of x gives a local max, a local min or neither.

Step 1:  Take the derivative dy/dx

Step 2:  Set dy/dx =0 to find the critical numbers.

Step 3:  Factor to solve for x and to find the critical numbers.

Step 4:  Divide the graph into intervals based on the critical numbers.
	Interval
	x<
	    <x<
	x>

	Is dy/dx positive or negative?


	
	
	

	Is the graph decreasing or increasing?
	
	
	

	Consider what is happening in this interval and the following/preceding interval, what is the shape: max, min or neither?
	
	
	


Step 5:  Graph the critical points and use the table to determine the rest of the shape of the graph.
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Problem:  Determine if f(x) = - x 3 has a maximum, minimum or neither at its critical point.

Step 1:  Step 1:  Take the derivative dy/dx

Step 2:  Set dy/dx =0 to find the critical numbers.

Step 3:  Factor to solve for x and to find the critical numbers.

Step 4:  Divide the graph into intervals based on the critical numbers

	Interval
	x<
	    x>

	Is dy/dx positive or negative?


	
	

	Is the graph decreasing or increasing?
	
	

	Consider what is happening in this interval and the following/preceding interval, what is the shape: max, min or neither?

	
	


Step 5:  Graph the critical points and use the table to determine the rest of the shape of the graph.
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Problem:   For the function f(x) = (x-4)2/3,  determine the critical numbers.   

Step 1:  Take the derivative dy/dx

Step 2:  Set dy/dx =0 to find the critical numbers.

Step 3:  Are there any critical points?  Why or why not?

Step 4:  Are there any points where the derivative is undefined?  Why or why not?

Step 5:  Sub in values to f(x) very close to the x value where the derivative is undefined to get an idea of what the graph looks like there.

This is what the graph looks like.  Does this make sense considering what you have seen in steps 1 – 5?
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RECALL:  THE DERIVATIVE IS UNDEFINED AT A CUSP, OR WHERE THERE IS A VERTICAL TANGENT.

Problem:  Given the graph of a polynomial function y = f(x), graph y = f’(x) on the same grid.  
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Homework:  pg 179 – 200 #2,3,5,7,8,9,10,11,12,14
