First derivative test: increasing/decreasing intervals
· If a function f(x) is continuous over an interval and f ’(x) > 0 then f ’(x) is increasing in that interval. 

· If a function f(x) is continuous over an interval and f ’(x) < 0 then f ’(x) is decreasing in that interval. 

· A local maximum occurs when the derivative switches from positive to negative. 

· A local minimum occurs when the derivative switches from negative to positive.

Critical values: 
· If f(x) is defined at , and if either 

· f ’(c) = 0, or 
· f ’(c) does not exist,

· then c is said to be a critical x-value of f(x).
First derivative test: Local Min/Max
Local maximum (relative maximum): 

A function has a local maximum at x = c if there is an interval containing in its interior such that in that interval f(c) is greater than all other values of f(x). 

Derivative test: The derivative changes from positive to negative. 

Local minimum (relative minimum): 

A function has a local minimum at x = c if there is an interval containing in its interior such that in that interval f(c) is less than all other values of f(x). 

Derivative test: The derivative changes from negative to positive.
Second derivative test: Concavity

Concave upward: 

If the graph of f(x) is everywhere above all of the tangents to the curve in an interval, then the curve is said to be concave upward. 

f ’’(x) > 0 everywhere in the interval. 

Concave downward:

If the graph of f(x) is everywhere below all of the tangents to the curve in an interval, then the curve is said to be concave downward. 

f ’’(x) < 0 everywhere in the interval. 

Point of inflection: 
The point at which a curve changes its concavity is called a point of inflection. 

f ’’(x) changes sign.

