AB CALCULUS

CHAPTER 3 SUMMARY


	ABSOLUTE EXTREMA
	Identify points specifically as absolute max or absolute min. on closed interval [a, b].
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 to find critical numbers. Let x=c be a critical number.

2. Evaluate f(a), f(b), f(c) and compare their y-values.



	ROLLE’S THEOREM
	In order to determine whether Rolle’s Theorem applies on [a, b], you must address the following 3 things:

1. Is f(x) continuous on [a, b]?

2. Is f(x) differentiable on (a, b)?

3. Does f(a) = f(b)?

When the 3 conditions above are met, Rolle’s guarantees at least one c in (a, b) such that 
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1. Set 
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 and solve.  

2. Make sure your value(s) of c lie in the given interval.


	MEAN VALUE THEOREM (MVT)
	In order to determine whether the Mean Value Theorem applies on [a, b], you must address the following 2 things:

1.  Is f(x) continuous on [a, b]?

2.  Is f(x) differentiable on (a, b)?

When the 2 conditions above are met, the Mean Value Theorem guarantees at least one c in (a, b) such that 
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1. Find 
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2. Set 
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 and solve for c.



	USING THE FIRST DERIVATIVE IN GRAPHING
	To determine the intervals where a function f(x) is increasing or decreasing:

1. Set 
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 to find critical numbers.  Also look for values of x that will make 
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 undefined.

2. Make a sign chart and test values in 
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3. Interpret the sign chart.  On intervals where 
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  f  is increasing.  On intervals where 
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  f  is decreasing.

To locate relative extrema of f(x):

1.  Set 
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 to find critical numbers.  Also look for values of x that will make 
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 undefined.

2. Make a sign chart and test values in 
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3. Interpret the sign chart.  If  
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 changes from positive to negative on 

either side of a critical number, then there is a relative maximum at that

critical number.  If 
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 changes from negative to positive on either

side of a critical number, then there is a relative minimum at that

critical number.




	Continued…….

USING THE FIRST DERIVATIVE IN GRAPHING
	To determine the concavity of  f  using 
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1. If 
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 is increasing, then  f  will be concave up.

2. If 
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 is decreasing, then  f  will be concave down.

Remember that if 
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 is undefined at x = c, the 
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will either have an asymptote, a sharp turn, or a vertical tangent at x = c.



	USING THE SECOND DERIVATIVE IN GRAPHING
	To determine the concavity of f(x):
1. Set 
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 to find critical numbers.  Also look for values of x that will make 
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 undefined.

2. Make a sign chart and test values in 
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3. Interpret the sign chart.  On intervals where 
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  f  is concave up.  On intervals where 
[image: image28.wmf],

0

)

(

'

'

<

x

f

  f  is concave down.

To locate points of inflection, you must see a change in concavity.

   1.  From your 
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sign chart, points of inflection will be located for 

        x-values at which 
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 changes from positive to negative or vice versa. 

   2.  Points of inflection are always given as ordered pairs.

Use the Second Derivative Test to determine relative extrema.

1. Set 
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 to find critical numbers.  Also look for values of x that will 

      make 
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 undefined.

2. Use the critical numbers from the first derivative, but test them in the 

second derivative.  If  
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 then there is a relative minimum at 

x = c.  If  
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 then there is a relative maximum at x = c.

   3.  Remember to identify the extrema specifically as a relative max or min.
        Extreme values are the y-values of the ordered pairs!



	ASYMPTOTES
	1. Vertical asymptotes are located where the denominator of f(x) equals 0.  Be sure to eliminate holes (common factors) before setting denominator equal to 0.

2. Horizontal asymptotes are found by finding 
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