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Lesson 16 : Relative extrema and critical numbers .

Relative extrema

function goes up
and then down

relative
maxima

( on goes
down and then up ) attireminimum

flies

•

•

tH
A critical point of a function fix > is a point

x=o such that either

1) f '

(c) = 0 or 2) f- '(c) = DNE

How to find relative extrema
could have

step 1 : find all critical points false positives
!

Stop 2 : determine which critical pts are relative

extrema by checking derivative .



Examples find critical pts
① y

= 3×2 - 6 x

y
'
= Lex - 6 y

'
= 0 or

y
'
= ☐NE

y
'

always
exists

0 = Lex -6

x = I

② y
= 9×2 - 91×2

y
'
= 18 a + 181×3

y
'
--0

y
'

= ☐NE

18 act ¥ = 0

"
= ◦

⇒ Y' = '8;r
✗
3
= 0

18 x " t 18 = 0 x = 0

y
is not defined atx

"
-1 I = 0

2=0 to throw
x
"
= - l no solution !

this point out !

no critical pts !



③ y
= 4;

y
'
=

18.nl?xY,-..gIx2+8I=5bx2-yg2x8I2-56=28xjq-..Y-
y
'
= 0 when numerator = ◦

28 x2 - 56 = 0

✗
2

= 2

x
= ± Fs

y
'
= DNE denominator = ☐

49×2 = 0

✗ = 0

y
is not defined here

.



④ y=
2 cos ( 8 >c) + 8x critical pts on

the interval

of ✗ ≤ t

w

y
'
= - 16min18>c) +8

y
'
__ 0 : 16 sin /8×3=8

sin / 8 >c) = 42

-
See last

page for soln.



71015*-7-6
airplane airplane plane is flying a 350 mph

:-,
⇒ -

at an alt . of 8 miles
.

. it
¥É

Find the rate at which the

angle of elevation decreases
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angle of elevation is dear .
at a rate

of 175116 rad /hr.



Lesson 16 : Relative extrema and critical numbers .

Relative extrema
relative

funtion goes up
and then down max

or goes
down and then up

relative
min

A critical point of a function fix > is a

point at x=c such that either

1) f' (c) = 0 or 2) f '/c) = DNE

How to find relative extrema we
may

step 7- : find all critical points
.

have false
positives

step 2 : look at the derivatives near

the critical points .



Examples : find critical points

① y=
3×2 - 6 >c

y
'
= 6×-6

y
'
= 0 or y

'
= ☐NE

y
'

always exists ✗
Lex - ↳ = 0

Lex = 6

② y
= 9×2 - 91×2

y
'
= 18×+181×3

y'= 0 or y
'
= DNE

18k + ¥5 = 0

↳
= DNE

'"; = ◦ :[
" "

* = .

x = 0

18 x
"
-118 = 0

hanaper{Y is not defined at x=o

x
"
=
- l its an asymptote

no Sohn ! so disregard this point.



③ y=%:ˢ
y
'
= 18×317×7>1,14×2-+8317)

= 56x2j}!¥-5b-
= 284¥16

y
'
= 0 y

'
= DNE

when numerator = 0
when denominator =D

49×2 = 0

28×2 -56 = 0 x = 0

22 = 2

disregard ✗⇒ since

a = ±F2
y

has an asymtote
there

.

④ y
= 2 cos / 8x ) + 8x find critical points

on 0≤ x ≤ ≈

y
'
= - 2min18 >c) • 8 + 8

= - 16 sin (8D + 8

y
1--0 :

- 16min18 >c) + 8=0

16min18a) = 8

sin / 8 >c) = '12



8 ≥ = ÷ 8x=
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7C = Egg ✗ =

around
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48

1 times 8 ≥ =

'

¥ 8 ✗ =

aroma
%

✗ =

'

¥
"

✗ =

'

48

29% 8×= 2¥ 8x= %"
2 times

¥2 E-Around
✗ =

4g
K = Z

8x= 3¥ 8 ≥ =

3 times

around#3¥ 37 "
✗ =
4

✗ = Fg 48

53% 8x="É 8x= 5¥
4 times

around.# 4¥
✗ = >÷ ✗ = ??÷ >×

too large!

Critical points : ¥ , 5¥ ,

'¥'

,

'

É, , 7¥

37¥ , ◦


