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Applications of Derivatives

The Important Points

Absolute Minimum/Maximum1.

The Extreme Value Theorem guarantees that if a 
function is continuous on an interval, there will be an 
absolute minimum and maximum.

How to Show:

1. On a closed interval, determine values at the   
endpoints and any relative extrema

2. On an open interval, show the function changes from 
ever-increasing to ever-decreasing (or vice versa)

The absolute minimum of f(x) = x2

(a)        on [2, 5]

(b)        on f(x)
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2. Relative (local) minimum and maximum

Find where f'(x) = 0 or is undefined (critical points)

Recall   f'(x) > 0 means f(x) is _____________  and
         
             f'(x) < 0 means f(x) is _____________

First Derivative Test

Use a number line with critical points on it. Test 
the regions using a sign chart.

a          b        c

-        +         -        +
relative min at ____ because

relative max at ____ because
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Second Derivative Test - usually used when looking at a 
single point and both derivatives are easily obtained

Recall   f"(x) > 0 means f(x) is ____________ and 
  f'(x) is ____________

 f"(x) < 0 means f(x) is ____________ and 
  f'(x) is ____________

If f'(a) = 0 

f"(a) > 0

f"(a) < 0
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3. Inflection Point

f"(x) = 0 or is undefined and f"(x) changes sign at x = a

Use a sign chart on a number line to help.
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Increasing

Decreasing

Concave Up     Concave Down
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Mean Value Theorem - used to prove 1st Derivative Test

If f(x) is cont and diff on a closed interval, there exists 
a point inside the interval such that

               slope of tangent line  =  slope of secant line
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Optimization Problems (aka applied Max/Min problems)

1.       Create the main objective function 
(look for "min" or"max")

2.    Use substitution (if needed) to get the main function 
    in terms of one variable.

3.    Use 1st Derivative Test (number line) to determine 
           the maximum or minimum.

Physics Relationships

position           velocity           acceleration

x(t) 
 or
s(t)

s'(t)
s"(t)  
 or
v'(t)

Speed =   v(t)

speed is increasing if    v(t)    0  and a(t)     0     or
                                      v(t)    0  and a(t)     0

speed is decreasing if v(t) and a(t) have
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