

The First Derivative Test
We need to know whether a critical number c represents a local _________, local _________ or _______.  The first derivative test will determine this.


First Derivative Test
 Let c be a critical number of a function f.

 1.
If f'(x) changes from _ve to _ve at c, then f has a local maximum at c.

 2.
If f'(x) changes from _ve to _ve at c, then f has a local minimum at c.

 3.
If f'(x) doesn't change _____ at c, then   f has __________ a maximum or minimum.
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eg. 1
Find the all critical points of the function  f(x) = x3 - 3x + 2  and determine if they are local maximums or minimums.

	Intervals
	
	
	f′(x)
	Sol’n
	↑ or ↓

	x < 
x = 
<x< 
x = 1
x > 
	
	
	
	f′(x) 
f′(x) = 0 
	


Local Max at (    ,    )
Local Min at (   ,   )

eg. 2
A small rocket is launched as part of an atmospheric study.  The onboard digital sensor sends back the rocket’s height at five second intervals.  What is the maximum height of the rocket?
	Time (s)
	0
	5
	10
	15
	20
	25
	30

	Height (m)
	1.5
	754
	1261.5
	1524
	1541.5
	1314
	841.5


Step 1:
Need to use the graphic calculator to find a function to model the flight of the rocket.
Instructions:
1.
Turn on Stat Plot.

2. Press STAT, then EDIT: 1: Edit
3. Fill in L1 (time) L2 (height)
4. Set window: t {0-40} h (0, 1600)
5. Press “GRAPH” and look at the type of function.

6. Press stat, then CALC: 5:QuadReg
7. Press Enter, then Enter

Results:

QuadReg





y = ax2 + bx + c





a = 





b = 





c = 

Algebraic Model:
f(t) = ___t2 + ____t + ____
f′(t) = 
f′(t) = 

The maximum height of the rocket will have a slope or speed of _____.

__ = -9.8t + 175
f(____) = -4.9(_____)2 + 175(____) +1.5
f(____) = ______
The maximum height of the rocket is ________ metres.
