pake defisnts

S S

Determine the maximum and minimu@f the function given
2)iv(t)=t3—3r2+4l 0.4D  Absdule Exhiema

VIO =36t e[ =4 o
0= 3¢t (Y= 0 Mt (2
0= 3-‘: ({*9-) VU’O -~ 30 MNaX at ("""I)‘D)
{:D ‘EF":)-

a-‘l“(

er™®
1 o.t'c'% Jr\':‘f'

Determine the maximum and minimu@f the function
given

_— alosplule extcema
5) V(=4 —6* [0, 3]

{ :ee—l%é"-* ~ 0
(G\ £) ,) VN (D) B(}_) _IG(EY:
a (o= R-36€ a()= (3 1
=g 36k a(?) =24-183°
3¢£=8
_y 2
%"é"e*"l
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CALCULUS: Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy

Chapter 4: Applications of Derivatives

{Optimization>

4.4 Optimization

What you'll Learn About:

dimensions give

2 A=QU

0= ()

e

]SLclcr'uﬂ

Aly=494>0
N (1) =965 0

:l l\d d‘u“;\l ‘l‘ff'?{

ﬁ“(xyz ~|2X

v=5 15 « ldfql Max

e ——

How to use derivatives to solve real world problems

&\ﬂ
Y% A rectangle is 1o he inscribed und h of the si
< g under one arch of the sine curve.
‘\’\'\ What is thelangle can have, and wh
dimensions give that area™~ Muyimize Jhe @
A 7-_Q (VS “T& ke
derivaiiv
=0 -2X ﬂ' ﬂ%t«.
x| w2y |x L ( d
Q _?T o ~ SIAX A-— swaX( 1T X

A rectangle is to be inseribed-between the curvc@ =25-x? ;Jd the
X-axis. i th¢ largest are ﬁh rectangle can ;and what

A= &x(l‘i-xl>
A:50x-ax

e

|3I|':L;Lj‘_3 blc .p' ckujcs
Eeom + +o —

P20

X:_f 4 Iau;|MhK
'ES



An open-top box is to be made by cutting congruent squares of side
length x from the corners of a 20 by 25 inch sheet of tin and bending up
the sides. How large should the squares be to make the box hold as
much as possible? What is the resulting volume?

You have 40 feet of fence to enclose a rectangular garden along the side
of a barn. What is the maximum area that you can enclose?
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CALCULUS: 6raphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 4: Applications of Derivatives _ Interpreting graphs p. 215

What you'll Learn About:
How to interpret graphs of f(x), f(x),and /" (x)

22) Use the graph of the function fto estimate where
a) /'=0 b) s'>0 ¢) f'<0 d) =0 e) fF>0 fH f <o

v =.ﬂ x)

"
22) Use the graph of the function f to estimate the intervals on which
a) fis increasing b) fis decreasing ¢) fis concave up d) fis concave down
f
and then use the graph of the function f to find

e) any extreme values and f) any points of inflection

"

i :_f. If.l|'
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30) Using the graph of the position function find the approximate values
at which v(t) = 0 and when a(t) = 0.

[ .

Time (scc)

Disiance
from ongin

4]
50) Use the graph of the function f to estimate the intervals on which
a) f1is increasing b) fis decreasing ¢) s concave up d) fis concave down
= |
and then use the graph of the function f to find

¢) any extreme values and f) any points of inflection
{Assume that the function 18 continuous from [0, 3]

.
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CALCULUS: 6raphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 4: Applications of Derivatives  Sketching graphs p. 203

What you'll Learn About:
How to sketch graphs of f(x), f"(x).,and f"(x)

40a) f(2)=3

/(2)=0
[(x)=0 forx<?2

f(x)<0 forx>2

40d) f(2)=3
f(2)=0

S (x)>0 for x#2
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CALCULUS: Graphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy
Chapter 4: Applications of Derivatives _ Sketching graphs p. 215-216

What you'll Learn About:
How to sketch graphs of f(x), f"(x),and /" (x)

Sketch a possible graph of f(x) that passes through point P

41.

"
Vo= 05}
P
' > X

y=1"00

Sketch a continuous curve with the following properties
f(=8)=0

f(-4)=2

f8)=4

/@)= f(-8)

f(x)>0 [x|<8

f(x)<0 |x| >8

f'(x)>0 x<0

f(x)<0 x>0
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Skeich a continuous curve

x<-2 Increasing, concave down
-2 | Horizontal tangent
2<x<l Decreasing, concave down
12 -1 Inflection Point

1 -4 Horizontal Tangent
l<x<3 Increasing, concave up

3 5 Inflection Point

4 7 Horizontal tangent

x>4 Increasing, concave up
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Sketch a continuous curve if the function below is an even function that
is continuous on [-3 , 3]

X: 0 1 2 3

¥ 3 0 DNE |-3

f" 0 -1 DNE (0

X 0<x<l] |1<x<2 2<x<3
i + - "
o+ : :
f-l'f
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Summary of interpreting Graphs

Given graph of fix) Given graph of Given graph of
f(x) S (x)
fix) has a Critical | f"(x)=0 Slope of f{x) =0 Find the x-intercepts
Point f*(x) Und lt:{mk for max/mins of | of the J”(x) graph X
x)
fix) increasing f(_;) =0 Slope of f{x) is Find where the X
positive S(x) graph is
_Luuk ‘Iﬁ:['ll.:l'l: fix)is ahove the 22108
increasing
f{x) decreasing f(x)<0 Slope of f{x) is Find where the X
negative f7(x) graph is
Look where f{x) is below the xesx
decreasing
fix) has a possible | /(x)=0 Trace fix) see where | Find where the Find the x-
inflection point £"(x) Und the concavity f7(x) graph intercepts of the
changes changes slope f(x)
These should be the
max and mins of the
£ (x) graph
fix) is concave up f"{x) =0 Trace f{x) see when Find where the Find where the
the graph is concave | f7(x) graph is graph of f7(x)is
up increasing above the x-axis
Slope of f'(x)>0
fix) is concave Mx)<0 Trace fix) see when Find where the Find where the
down the graph is concave | f7(x) graph is graph of f"(x)is
down decreasing below the x-axis
Slope of f'(x)<0
Local Maximum Look where the graph | Look where the X
of fix) changes from | graph of f"(x)
mcreasing to crosses the x-axis
decreasing and moves from
above to below the
axis
Local Minimum Look where the graph | Look where the X
of fix) changes from | graph of ,r" (x)
decreasing to crosses the x-axis
ISR and moves from
below to above the
axis
Points of Trace {x) see where | Find where the Find where the
Inflection the concavity 7 (x) graph graph of f7(x)
changes changes slope crosses the x- axis
These should be the | and moves from
max and mins of the | above to below the
f7(x) graph x-axis or below to
above the axis
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Summary of Characteristics of graphs

If /" is undefined or if f* = 0, this is a Critical Point (Possible Local Max or Min)
If /"> 0 the original function f is increasing
If /"< 0 the original function f is decreasing

If (" is undefined or if /" =0, this is a possible Inflection Point (Change in concavity)
If /"> 0 the original function f is concave up
If /™ <0 the original function f is concave down

Anytime the graph changes concavity you have an inflection point

To find intervals of increase and decrease

1. Find the first derivative

2. Set the first derivative equal to zero (These will be your critical points)
- Don’t forget to check when the first derivative is undefined

3 Pick values to the left and right of vour critical points
If /"> 0 the original function f is increasing

5. If /"< 0 the original function f is decreasing

To find intervals of concavity

L. Find the second derivative

2. Set the second derivative equal to zero (These are your possible inflection points)
- Don’t forget to check when the second derivative is undefined

Pick values to the left and right of your possible inflection points

If /"> 0 the original function f is concave up
If /™ <0 the original function f is concave down

v, A A

If /™ changes sign that is a point of inflection

To find a local/relative maximum or local/relative minimum

Use the first derivative test Use the 2™ derivative test
L. If your original function changes from increasing L. Plug your critical points into your second
to decreasing you have a local maxinum derivative
2, If your original function changes from decreasing . If your original function is concave up at the
to increasing yvou have a local minimum critical point, the critical point is a local min
-7 If your original function is concave down at the

critical point, the critical point is local max

Absolute Max/Min

1. Plug your critical points and your endpoints back into the original equation
2, The biggest value is your absolute max

3. Your smallest value is your absolute min
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