
Unit 5 – Analytical Applications of Differentiation 

Properties of First Derivatives: 

 

 

Properties of First Derivative: 

Increasing:  slopes of tangent lines are _______________  f’(x) > ____ 

Decreasing:  slopes of tangent lines are _______________  f’(x) < ____ 

Maximum Point:  Set f’(x) = ____ and it is where the slopes turn from ______________ to ____________ 

Minimum Point:  Set f’(x) = ____ and it is where the slopes turn from ______________ to ____________ 

 

Properties of Second Derivative: 

Concave Up:  slopes of tangent lines are _______________  f’’(x) > ____ 

Concave Down:  slopes of tangent lines are _______________  f’’(x) < ____ 

Inflection Points:  Set f’’(x) = ____ and it is where the points on the graph switch _______________ 

 

EX#1:  (a) Find the maximum point, the minimum point, the intervals of increasing, and the intervals of 

decreasing for the following function:  

  

  (b) Find the inflection point, and the intervals of concavity for the function in EX#1. 

 

Optimization Problems: 

1) Draw and label a picture.   
2) Write equations that fit the scenario. 
3) Combine equations into one equation. 
4) Take the derivative and set it equal to 0. 
5) Solve for the variable. 
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Mean Value Theorem of Derivatives: 

 

The slope of the tangent at value c _____________ the slope of the secant through a and b. 

EX#1:  For what value c, such that 0 ≤ c ≤ 3, is the instantaneous rate of change for f(x) = x2 – 2x equal to 

the average rate of change over the interval [0, 3]? 
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Sample AP Problems: 

2013 AP Practice Exam Multiple Choice 

 

 

 

 



Unit 5 – Analytical Applications of Differentiation 

 

 

 

 

 



Unit 5 – Analytical Applications of Differentiation 

 

2014 AP Practice Exam Multiple Choice 
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