MCV4U – 4.1:  Increasing and Decreasing Functions

Problem: Graph y = x3 + 3x2 – 2

How did we graph this in Advanced Functions?

1.  We factored to find the zeroes:   They are -2.73, -1, and 0.73

· Factor theorem – substituting in -1 yields a zero

· Long Division with factor (x+1)

· Quadratic Formula with quotient to get -2.73 and 0.73

2. We looked at the leading coefficient (1) to decide the direction of the graph. Since it is positive and the degree is odd is starts down and ends up.

3.  We made a basic sketch.
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4.  Find local max and min – we used trial and error.  That was the only way we could find the highest point between -2.73 and -1 and the lowest point between -1 and 0.73.

How do we graph using Calculus?

1.  Start with the last step – finding the local max and min

· Take the derivative of the function

· Set it equal to zero to find the local max and min

What are the local max and min for this question?

2. Decide if the graph is continuous. 


How do you know this function is continuous?

3. Make a table that uses the local max and min to create intervals.

	Value of x
	x < ______
	  ______< x < ____
	x >  ______

	Sign of dy/dx (is the derivative positive or negative) on the interval
	
	
	

	Is the graph increasing or decreasing on the interval
	
	
	


Make a more accurate graph by plotting the local max and min first and then drawing where the graph is increasing and decreasing.
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Problem: Graph y = 6x/(x2 + 1)

1.  Start with the last step – finding the local max and min

· Take the derivative of the function

· Set it equal to zero to find the local max and min

What are the local max and min for this question?

2.  Decide if the function is continuous.


Is this function continuous?  How do you know?

3. Make a table that uses the local max and min to create intervals.

	Value of x
	x < ______
	  ______< x < ____
	x >  ______

	Sign of dy/dx (is the derivative positive or negative) on the interval
	
	
	

	Is the graph increasing or decreasing on the interval
	
	
	


4.  Know the x and y – intercepts can help, so find these now.

5. Make a more accurate graph by plotting the local max and min first, then the x- and y- intercepts and then drawing where the graph is increasing and decreasing.
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Problem:  Graphing the function from the graph of the derivative.

Below is the graph of f’(x) . Draw f(x) on the same grid.
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Step 1:  Determine when graph is increasing (hint: when f’(x) >0 )





List the intervals when it is increasing:  

Step 2:  Determine when the graph is decreasing (hint:  when f’(x) <0)





List the intervals when it is decreasing:

Step 3:  Determine the local max and min  (hint:  when f’(x) = 0)

Step 4:  Start from Left to right to graph.  Look to step 1 and 2 to see if graph starts off by decreasing or increasing. Draw this until you reach the first local max or min then the graph must change directions until it reaches the next max or min and so on….

Homework: pg 170 #4 (without a graphing calculator), 5, 7, 8, 9,10,11,12

