13.4 Increasing and Decreasing Functions

Definition: A function is increasing when the function has a positive slope.
Definition: Similarly, a function is decreasing when the function has a negative slope.

Differing notations for intervals:

Take a look at the point (2,4) in the graph at the right.
Does that point belong to the increasing interval? The
decreasing interval? Both intervals? Neither interval?
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Well, the answer may be both, neither, or a combination,

depending upon the convention you are following. You }’
may see "increasing on the interval (-5,2) or the interval -\t‘\cy 1
[-5,2], or the interval (-5,2], or the interval [-5,2). Just be == n??_}. L

consistent with the convention you are using. = & & = 1
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Personally I like using (-5,2). Your book uses [-5,2] / 2f
-3

References to = infinity, however, are always "open" 4t
5

notation. So the decreasing interval could only be 1athBds com
written as (2, ) or [2, )

NEVER use a bracket with infinity!!!
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I Deilnition: 1f 1 (x) > 0 (positive) for all x in interval (a,b), then fis increasing on (a,b). i
I Definition: If /'(x) < 0 (negative) for all x in interval for all x in (a, b), then fis decreasmg on (a,b). i
! Definition: A stationary point is where '(x) = 0. On the graph this represents a minimum or i
i maximumpoint. e 1

a. _ ; b.
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Example 2: Use the derivative of f to find the intervals on which fis increasing or decreasing.

a.) f(x)=—3x*— 18 b)f(X)=2x—7 ) f(x) =263 — 32— 12x
£ =~y —\8 £l)= 2 £'0)= bx?—6x —(2
0= ~6x~I¥ o 42 0= bx*—lbx-(2
\¥=> -6 = - —_
e So sine £'(c)=2 X -x -
) T all e time. © = (x=2(x+)
'(x . : - .
g Ermper i) €'(x) s psitve x=2 x=-\
“6 ~3 173 2 all The hime €'06)
o)y= -
£-6)=3 | T
_ )‘hC(-—b@ "“’3 -2 "t o 2
o fl-zon £ 12
-e 3 © £'(=24
: —  +
nc (=2,~3) <+:*,‘ ; >
dec (-3 ,00) In¢ ((~o° 1) (ij)
dec (~1,2)

Example 3: Use the graph of f(x) below, to answer the following questions

a) Where is f(x) increasing? Where is f(x) increasing the most?

v
(I/ 33 (l—fJbo3 Steepest t('—}) 003

b) Where is f(x) decreasing? Where is f(x) decreasing the most?

(=) (3u) Steefest: (o0 7)

c) Whereis f'(x) =07
Sloge o€ 260 = %=\ x=3 y=¢

d) Where does the graph have tangent lines with positive slopes?

Same as Pat o =7 (| 3) (4, 003
€) Where does the graph have tangent lines with negative slopes?

Shme as Pat b => (—02,D(3Y)

f) Where does the graph have horizontal tangent lines?

Same o, fatcC — X"l/ k75JK>‘/'



Example 4: Sketch a possible curve given the information below. Then state the value(s) of x for which
your function has a horizontal derivative.

Decreasing (—o0, —3), Increasing (—3,0), Decreasing (0,2), Increasing (2,), f(0) = 1.5

Possible sketch...

Note: How low the graph goes is just a guess. It’s also a
guess where the graph crosses the x-axis.

That’s why it says possible curve.

How high could also be a guess but in this case I was given
f(0) and that was a maximum.

Horizontal Derivatives for MY possible graph:

Atx= -3 Atx=0 Atx=2

Example 5: 1f a function is of the form y = ax? + 5x — 4 and f(—3) = —1, solve for a.

If f(—3) = —1, that means (—3,—1)

y=ax?+5x—4

—~1=a(-3)2+5(-3)— 4

—1=9a-15-4
—1=9a-19
18 = 2a



