=

4.1 & 84.2———Da_y__2——Stu_dent Notes—Using the First and Second Derivatives YDA(\/ (OO i

ol f(x)=x"-x*-2x

2
o | rw-_Zx*2x-2

o\ fm=_bx-1

f’ f "
£7/%0 ) £ >0 .

1. Positive: f is__\nareaswng 1. Positive: f'is_Inoneasuny P

fis_Cencant p RS

4_\:< o ‘ £720
2. Negative: f is de,crm.smg 2. Negative: f'is decreagiig A

fis C'ancm&'-’“f'\—(\

;V) =0 ‘FIJ:O -
3. Intercepts: _ €wdveme— on f 3. Intercepts: GLHrema on f'
rel Mo
kel s e pts on f

4 4 "\CA-S [\AHM.
4. Max/Min: Qoimkuso on f

£/ slepe = £"50
5. Slope is positive: _¢onc up _on f X}

POS-M on f "7 °

£% lope = £920 ,
6. Slope is negative: conc. downon 1, Y

negatweon £
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Example 1:The graph of the derivative f' of a continuous
function f is shown on the interval [0,8]:
On what intervals is f increasing or decreasing?

b. fAiv;\%gct)V:i:lc}eff ;10) \ g‘;{,(’é :53 gl 8)

minimum?
Mae @ X =2, MIN @ X=5

ble £

x does f have a local maximum or

C.

d.

c.

2

W/e -F’chmsts@he Md@h@
On what intervals is f concave upward or downward?
on (H,6) O o (04),(6,8)
»/b C¥ 3o b/c. £7£0.

State the x — coordinates of the points of inflection.
Tnf.Pes @ X= 4 wle £ chentes’ sim @ +o@
@ X =l ble £ chenges sim @ + O,
Assume that ! £(0)=0 E sketch the graph of f .

Gensrn) shuge me/dec & ccufced
ol de mosthn - Y valwes oHue o (0,0) may very.

The given graph is g'

, state several facts about

3.

gand g" ) dec on (o, z)s<°
e on (2 %) g'>9

969
, rel mn ble
g'(x)

@)
! /atsw@“@)

F s I

The given graph is v , state several facts about

(, L0 is P.m\- Ve § chunges Qh
(%, $2)) & T ble P hmys@ O
)

W 3 9(x) ced on (o)1) 9%

ccu on (‘ 3)3

5&\ —_ Q-

“lw
9 (r"

-4
o]

0

Y

LEN Z/J3

= 1

—

x> 3

Gt g(\\) i¢ Point o
\nﬂod'tlm blc

g Chinges @ +@

Pro%lems involving the first and second derivative

D) Find the cr1t1ca1 numbers of each function:
£/(x) = 0%
a) f(x)=4x"+2x el
£7ey= Ve xt 4%
F)= A (o =0

§lw)=0 *=0*F i

g

—\—

A
() is o @ek Mk /e
§7 ehsaaps (D b2
£(6) ¢ a fer mun ol

“(¢) und

F7(e) s decreasiis
on (””}‘\ (51“)
£/(¢) Vs Woreasiy
on-(\, ®)
£ has o max ok
(1, F00)
‘;/ has o v oF
(=, £(33)

o 3~
(2,£13)

(0,0 )

b @M= o
§)= Z(X-3) 7 = Sm¥s

F) =6 £x) vadeined
newer e%x=3

4

-—
S 3 7

gl

L—b) s o Rel Murc b/
£ §/ dungs © +D.
12




2) Shown is the graph of f Yon (1,6). Find the intervals on which f is increasing or decreasing.

(rizers|

u )(}
/
[ 1\
/ \
lo g o
‘\ U
[ |

F= 5({ -a) "% (2x)

o= O+ & — o

fl\»z/“%

_l

Db/ o

£ (¢ (ncreasiny o (?,,5) bl F(x) >0

2

£ e Secreasing o (1,2), (5,6) /e $(x)<0.

3) Find the open intervals on which f(x)=(x" - 9)3 is increasing or decreasing. No calculator. o, L P N
(% )(-3) (v

£l =

ax
3[(e-)0er)) -

Pile) =0
F/(w) e @ X=

@ w=o0
t2

\5)0\3/‘

£ s permsing on (-3,0) (3,%) ble >0,

£ & decrasig on (-os,73) (0,2) /e F/<0.

4) The derivative of a function fis given as f7(x) = cos(x?). Use a calculator to find the values of x on

{—%,—g} such that f is increasing.

()=

cos (‘L) - Y|

o (5%

C\?\(}\ KRo-vales for

which £ >0
- Rapwd mepe

5) The graph of f”, the derivative of a function fis shown. Find the relative extrema of £. Justify your answer.

\ /
\ 7 /'
\\ /
oo — OS¢
A 2 ™~ 3 7

e) =0 @ X= + |.2533141

£ c-0o % ?'__}
_.lr-'\l Cl; C'L‘?L
T T

L) s Vnareadiiy N (—\.’2—5'5/ \.7,533
LWic £'%0.

’F,C’C)”o @ w="1,3% .

F6e) honeps i @ o @ @ X= T

£V

gww N

FUr) chenges Sien @ +&® @ %=3

F(3) s

o NL&M mMman .

13



