MCV 4U - 3.2 (Extreme Values) March 03, 2017

Learning Geal: | will be able to determine and
iInterpret extreme values over intervals.

Minds ®n: What's my max? What's my min?

Betion: Class note + practice

Consolidation: Exit Question
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The position of an object is given by the
function s(t) = -2t2 + 8t + 10

a) Determine an equation for the velocity
and acceleration.
b) Determine when the object is at rest.

) o)z g By=-HE D q
o8) = u'(E): '(6) =~

W) y(£)=0
e =U
£=0
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You are going 10 m/s.

If your acceleration is 2 m/s2, what is your
speed after 2 minutes? {(ZOs)

5F<e<‘ a{ ODs = (Om/g
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What's the max? What's the min?

How do you think you could get a maximum or minimum
value of a function over a specific interval?
(what are the minimum and maximum values of some

function f(x) between x = -2 and x = 47)

Use words and pictures to support your response.

Determine the maximum value and the minimum value of
f(x) = 3x + 2 on the interval@ < x@ gu\\o\x& 10\ (nA (}Dmb

Determine the maximum value and the minimum value of
g(x) = x2 - 8x + 7 on the interval -5 < x < 5.

\'
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A \05 L M‘Q KLS 6(»14;
Determine the/maximum value and the’minimum value of

g(x) = x2 - 8x + 7 on the interval -5 < x < 5.

M in =

>

M AY =

|
F= (emfoeD jf
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Determine the maximum value and the minimum value of
h(x) = 0.5x3 + 3x2 on the interval -5 < x < 5.

N\A‘I\ 15e SrL}a“ or LJ\!\«\ 3{'—5

0\55\/\("\\((\6 x\ﬂe Ilnl\’“\/l\\
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0\65‘401\‘((\ \'\A_ ‘I(\'\'((\;o\\ ““Lll/ll&(‘;
fhe (Lb?\é s hlley

How do we find the peak and the valley?

Peaks and valleys occur when the rate of change is 0 (slope is 0) so the
derivative is zero!

Find the derivative, then figure out when it's zero.

Ll(x) - )-SX’LJN GX

SRS 4)
\(\I()qlo e X O) _-(/t
N W Qﬁ (@ om{ \J(A\MQ Og QU\NX\O(\ (‘(’“0\\"‘(\ w\/\g/)
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Y= O,b( nd R onb5 <><: "C))C?>

h(0) =@m‘A h(-5) = 12.5

N
h(-4)=16  h(5) — i
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Bcetion
3.3 Max and Min Values...aka Extreme Values

The maximum value of a function occurs at or at ar
—_— =

of an interval.

The minimum value of a function occurs at agﬁat an

At the peaks and valleys of functions, f’()i) =0. < Col = O 0\* PM\& /L/A H(L/)

If a function has a derivative at every point in the interval a <x < b,
calculate f(x) at

e All points in the interval a < x < b, where f'(x) = 0 [()z’d\\< /U//\ He‘/>
¢ The endpoints x = @ and x = b of the interval

The maximum value of f(x) on the interval a <x < b is the largest of
these values, and the minimum of f(x) on the interval is the smallest of
these values.
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Bcetion <_\/\\ ?\ncs'\ sk lowre S{',

Example 1: Find the extreme values of the function
f(x) = -2x3 + 9x? + 4 on the interval x€[-1, 5]. —\é W &S
-/ )

E;_CJ, P“’A‘“ ¢ V"‘”‘}’J Tin Condion @ end ()o}nlcS
hen 1 I(x) =0 B

{I(X)i —(7><2+ng %(—\\ - \6
—6x+ %y =D %(C)) =g A
—bx(x-3)=

X704

S OE C(H)

f(o) =+
£(3)=3)
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Betion
Example 2: The amount of current, in amperes (A),

in an electrical system is given by the function

C(t) = -t3 + t2 + 21t, where t is the time in seconds

antz—ﬂ <t <£5./Determine the times at which the

current is at its maxim and minimum and determine

the amount of current in the system at these times.

]CI A 1944\< /ua(\<y5 ?'\(\A %mﬂon @eo;\ po‘m{iﬁ
)= 3| ((0)= O

_/B?fz+2t+
1{ 10 ((9) - 0

11
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Bction

Example 3: The amount of light intensity on a point is

given by the function [(t) = t2+tit2+15, where t is the
time in seconds aetermine the time of
minimal intensity.
Q)= (F e 26416

L= 2ty + (ERr eI LT
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