
Hwl4* y= Zoos / 8 >c) + 8x critical numbers on

the internal 10, a) .

y
/
= -2s.in/8xs . 8+8

= -16 sin / 8>c) +8

y
'

-_ 0 or

y
' DNE

- never happens .

16 sin / 8×3=8 Solve for x when ◦ ≤✗ ≤ IT

sin / 8 >c) = 42

" '÷ > = :
→

8x= ÷ " =

sin / E) = 112 8≥ = ✗ = T÷

8x=
'

¥ a = 13¥

he 8 ≥ --
"

÷ ≥ =
17=1
48

We need to
g

around 3 times
.



Lesson 17 : Increasing and decreasing function 's

First derivative test

Recall an interval la
, b) = all points x such that

as ✗ < b

Increasing / decreasing functions
• If f- '(a) so for all x in (a. b) , d-

%f is increasing on (a. b) .

• If f- '1×3<0 for all x in
(a. b) ,

then

f- is decreasing on Ca
,
b)

. ☒
First derivative test A

way finding relative extrema .

1) find all critical points off
2) See how the derivative changes near the

critical points .

Examples

① y=
6×2 _ 8x find the relative extrema .

Y' = 12×-8 y
'
--0 or y

' DNE

never happens .

0=12×-8

12.x = 8

x = 8/12=2/3



Critical numbers : ✗ = %

y
' ◦t¥É a

0

y
' / 1) = 1211 ) - 8 = 12-8 = 4

y
'/ 0 ) = 1210)

- 8 = - 8

✗ = § is a relative minimum of y ◦

② y
= 5+6×-8×3 find relative extrema .

Y' = 0 + 6 - 24×2

y
'
= 0 or y

' DNE

Never happens .

6- 24×2 = 0

24×2 = 6

✗

2
= 6/24

×
'

=

' /4

✗ = I 42

Critical numbers : x = { a =
- £



-1-2 is relative
y
/
= 6-24×2

minimum

Ln£ is a relative
-£ 0 { a

maximum
.

y
'
/- 1) = 6 - 241 - 1)

2

= 6 - 24

= - 18 So we know 1- is , -
'

z )

y
is decreasing

y
'
10 ) = 6- 241032

= 6 y
is increasing on 1-E. E)

y
'/ 1) = 6- 241 1)

2

= -18 y is decreasing on II. is )

③ let fix > be a funtion w/ first derivative

given by f. ' (x > = 1×-351×+7 ) ◦
Find all relative extrema

.

f- ' 1×3=0 or f '/x ) DNE

never happens .

0=1×-351×+7 )

✗ =3 or ✗ = -7 Critical numbers : ✗ =3 , -7



fiixs-ix-sic.cn

["minimum
.

÷÷⇔
. 3 in false

positive .

f-
'
C-g) = (-8-3)=(-8+7)

f is decreasing on

= (-11321-1)

= 121 C- c)
C- is

,
- 7)

.

= - 121

f- ' ( o ) = ( o - 3)210+7 ) = 9 . > = 63 f- is ine
. on

1-7,3 )

f-
'

( t) = ( 4- 3)
2

(4+7) = 12.1113--11 f is enc .

on ( 3,6)



71Wl6# y
= Zoos 18 >c) + 8x find critical numbers

on ( O
,
T)

.

y
'
=
- hemin 18×3+8

y
'
= 0

or

y
' DNE

never happens

165in /8×7=8

Sin ( 8 >e) =
'12

go
"

sin /E.)=L → 8x=% x=¥,
- 0 times

s.nl 7=42 8x= 5¥ ✗ = 5¥¥
1776 8x= 13¥ ✗ = 4¥

8x= 17"
✗ =

'

7¥To

we will need to
go

around 3 times to

get all of critical numbers



Lesson 17 : Increasing and decreasing functions 's

First derivative test

72¥ an internal (a. f) = all points x such that

as a < @

Note that a

may
be - is

b
may

be + as

Increasing / decreasing functions
• If f

'

Cx ) > 0 on (a. b) ,
then

f- is increasing on la
,
b)

.

• If f. '(a) < 0 on (a. b) ,
then

☒f- is decreasing on Ca , b)

Recall that x=c (critical number ) is a

• relative maximum of f- if the derivative

off switches from positive to negative x=c

• relative minimum of f- if the derivative

!
of f switches from negative to positive

÷



First derivative test

1) find all critical numbers of f

2) Use f ' to see how the slope changes near

the critical points .

Examples

① y=
6×2-8 >c find all relative extrema

.

y
'
= 12×-8

y
'
= 0 or

y
' DNE never happens

12×-8 = 0

12.x = 8

x = 213 Critical numbers : 2=213
.

- f-

x-axis

1

y'to> = 12 ( o ) - 8 = -8 y
is decreasing on too , :-)

y
'

/ 1) = 1211 )
- 8--4

y
is increasing on

l } , is)

£0 ✗ = % is a relative minimum of y .



② y
= 5+6×-8×3 find relative extrema

y
'
= 0 + 6 - 24×2

y
'
= 0 or y

'

DNE never happens

6- 24×2 = 0

24×2 = 6

✗
2
=

'
/4

x = ± 42 Critical points : ✗ = { ,

-±

•

!
A-

;;•
-

c x-axis

y
'
l - l ) = 6- 24C - 1)

2
= 6- 24 = - 18

y is decreasing on C- is
, -42)

y
' / 0> = 6 - 241032 = 6 y

is inc
. on f-£ , E)

y
'/ 1) = 6 - 24115 =

- 18 y is deer. on ( ± , A)

✗ = -¥ is relative minimum of y
✗ = £ is a relative maximum of y .



③ Let fix> be a function with a first derivative

given by f'(a) = ( x -351×+7) .

Find all relative extrema of f.

f ' l >c) = 0 or f- 'Ix ) DNE

never happens .
0=1×-35 (2+7)

✗ =3 , K = - 7
✗ = -7 is

Critical numbers : ✗ =3 ,
-7

a relative minimum

✗=3 is not a\•* relative extrema

false positive.¥É> x-axis

fil -g) = I -8 - 3) 21-8-17 ) f- is dec
.
on

= ( - I 1)
2

C- 1)
C- co , -7 )

= 121 L - l )

= - 121

f-
'
(o) = ( o - 3)

2

(0-17) f- is ine
.
on

= 9.7 = 63 ( -7
, 3)

f '/4) = / 4- 3)
2

(4+7) f- is inc
. on

= (1) 2 ( Il ) ( 3
,
is )

.

= 11


