1 5.1: Graphical Interpretation of f, f’, and f”

Graphical Interpretations of [

If f'(z) >0 for all z € (a,b) then fis iae MS“:: on (&,\)
If f'(z) <0 for all z € (a,b) then fis Aurm?ﬂ on (q, L)

Example: Draw a function f from (1,0) to (4,5) with f* > 0.

Difference = “pond “ ca 3&1\5
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Definitions:

a diflerentiable function f is concave up on an interval (a,b) il and only if
’
£is iocrca-sfas on (&, b

a filﬂvtvutmblv function f is concave down on an interval (a,b) if and only if

'F is J‘-&rca.tma on C&,b)

Therefore... n‘)
(‘ ‘ ( \) + +
If f"(z) >0 forall € (a,b), then 'F 1S eancave u.r on (= U

‘dec)
It f"(z) <0 forall 2 € (a,b), then F‘s concave dovsn ON (A,\)

N

‘c ‘M-lla-'-ﬁcho"':ﬂ\ "‘ a-\’):.. t‘ ‘F e coneor
at v=a. ("' s Sign le“ ‘7

c.\.n.rs directon

Nov 9-12:32 PM




Examples:

Maplet: “Properties of the Graph of a Function /'First Derivative Second Derivative” found at
http:/ /calelab math.tamu.edu /maple maplets” (Good source of On Your Own problems)

e ' Goeb ot £,
Giraph of the Derivative £ C""C\.Fin ug @
A Craph of the Diemrvatove £
This is the graph of the
—]D & -6 - _2 o .2 4 é “:I derivacive aof .

Questions will appear in

& separate window,

To get started, click om
Ask Question (below).

|

3 On what interval(s) is f increasing? F i“" uhﬁ ;.‘, o

0n what interval(s) is f concave down? '? e h. u‘“
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Sketeh the graph of a continuous function which satisfies the following:

e fl(z)<O0forx 4—1, 1)
£ 7V A
e fl(z)>01lorz J—DO, -1) LlA._gc:-_t’ r - . +
wFn =4, f0) =0 S ~
‘/{m) <Oforallz#1 o

£ conc down

f £°6) oue
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