§4.1 & §4.2—Day 2—Student Notes—Using the First and Second Derivatives TW COC‘)J

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

o \ Fw=_x %2 -72

- \?’(x) = bx-1 W

f! f"
£7>0 _ £ >0 .
1. Positive: f is__ 1nareaswng 1. Positive: f'is_incineadny P o

fis_Cencantup RS

Fzo . F720
2. Negative: f is _decreosng 2. Negative: f'is_decreagiig A
fis__Concare downe N
$7=z0 f7-0
3. Intercepts: _€wiveme on f 3. Intercepts: €Xtremac on f'
red mas
Lod et s on £

£/ has mwflechi
4. Max/Min: Qo-imf‘sh on f

,)C/ S lcp& = vF”>O
5. Slope is positive: _conc vp on f X2

pos'd—'we, on f "> °

“Slope = 40 |
6. Slope is negative: cone downon i e

negatweon £ o
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Example 1:The graph of the derivative f' of a continuous
function f is shown on the interval [0,8]:
a. On what intervals is f increasing or decreasmg‘?
apm go 7,)(6»1) Y on (2,5) (7,8)

Yrle £7(e) <o
b. At w\%at Vaflcles o% x does f havea lé:ca maximum or

minimum?
MA@ X =72, MIN @ =5
Ve £/ Chnges @@ Ble £ dmma Q+D.
c. On what intervals is f concave upward or downward?
on (4,6) O\ on (oﬁ) (6,8)

b/c/ £ >o. 53”40
d. State the x — coordinates of the pomts of inflection.

Tnf.Pes @ X= 4 le £ chenes suyum @ +@
X =0 ble £" chenges s6m @ +w Q.
e. Assume that‘ OE OE sketch the graph of f .

Genorn)— shope \neldec & ceufced
shawlde moktin . Y -vaines oHar Hoan (0,0) may very.

2. The given graph is g', state several facts about 3. The given graph is "  state several facts about
£ maE 96(') dec on (0,7) 359 f and /' (, £00)) s Pcm’r Yie £ ehenges ves Qh)

ne on (z %) g'>0 )
3(2.} ‘rc,\ men b;c (% 9(6) 5 %_P’ b/cf d"““ﬁ‘s@he

D/ chmgzs @'(-o@ {Jz"#
£ 4 9(x) ced on (0, 9%po //

4 F10e) s decreasis
ccu on (‘ 3)3 0 on (“"”)W (%,0)

‘3 & & ( g(\\) i$ Point o~ . £/(0) s wroreasny
—1 ibrechen ble | £ e 4 6 - on (1, 3)
L
(&Y

— 27 0 3
(» P/(a) t\.l-b; e

/\,‘l “w 3 M\
g = s N2 Wi
3 }
ey : J:’(,L) & s o M oF

Problems involving the first and second derivative O () ( £ 33)
1) Find the crltlcal numbers of each function: ’
/ - ’ 2
a) f(x)=4x +2x ‘F‘ C)‘-) OCUA-F (!) | b) f(x)z(z?__3)5 5 o
Y\ = * £ oy 2 T
,;:’((%3 'Z{(’b: :k\) o e (et S (-2
2 - .
v —o XY FO =6 £4x) vadefived
/(W)= © 3}___9__ yeser e%x=3
o) 0o .; r's - -+
’ — + ——"
2 _t L t > > 3 7
A S0

£?) &5 = Rel mMuro ble

£(S) is o @et Max ble §/ hunps @ +®.

§ duneps D Q2
£(6) & o et min ol
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2) Shown is the graph of f )on (1,6). Find the intervals on which f is increasing or decreasmg

Crr cP( c - O 4+ 6:__..J
] x] ks A s ”
// \\ £ (¢ (ncreasiny on (7,,5) blc F(x) >0
3 £ e Secreasing en (1,2), (5,6) o/c £(x)<o0.
O E\ G
/ |

2

—0)3 .
3) I} m{d th)e jpen intervals o:);l VZHZI;{ )(x) x*-9) s 1ncrej1£g _(:i degreail-ng I;o i:ilculator o, L Po G
(¢ 5 Z(x* «F’ = + (% ) (-2 (D)

o= __/’___‘ﬁ; > -3 A 6 ~ 3N
3(.(“’3\(}*1’)‘) »F 1S thoreasig  on (—5/°\ (3,%) ble £>0.

Pliod @%=0 L g cacrusng on (-73) (03) e <0,
F%W} wmdh. @ )(,'..:,".'3

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

[—E E:l such that f is increasin
2°2 y e =0 e x=% L2334l

f7(x)= cos(x*)=Y, P

SeRsT
Ba [’"“zi%.} —r% e 1%
Finde K-vales For L) s \harmeading o (—-\\.’1.5'5/ (.253)
whieh  £(x) S0 Yic F'>0.
- Rpowegd mepe’

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

\ 1Ly / fl)=0 @ %="1,3> .
N FGe) chomgps g~ @+ Q @ X= 7%
/"\\ ) // - o F(D) s aceladve e
\ FUr) ehenges Sin @ +® @ %=3
N4 SB[ 3 e pelahie min
+ S "  +
AL ™~ 3
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® 6) Find the relative extrema.of f(x)= e x* —3x. Use the 2" Derivative Test. No calculator.

$7(¢) = xT_2x -B : 'P”C)(,)c -7
F)= (x -)(xr\) = ¢y = 2(x-\)
XeD, =\ (NS ccup @x=3

f(2) = 2(3-H=4 >yo - () 1s o @el . MN.
F) & cedm s =Y
F-\) WS e\ . MAK,

CAUTILAL PONITS
x=3, -\ Er(-y= 2(A-N=H <o
2

¢ 7) Find the relative extrema of f(x)= (x> —1)3 . Use the 1* Derivative Test. No Calculator.

C 2\ %ax F7 = Q- R flhengs s OR@ @ 2=
Fn s Bk 4:2 ) S Aoy s s Q(\sfﬁc"gm g gf'o
Fiqy = —— Fonnges si3n @ +o =

&) 3 e e er e

3 ()
90_7

C/P F()=0 @w=0 uvnd @ x=T)
8) The graph of f”, the derivative of a function fis shown.

Find where the function fis concave up, where it is concave
down and where it has points of inflection.

Loy is concore L wWhner £/ hes
a povirve BWpL of winun £1() 8 inereasing
or wWhea £7( >0 L one (zo, %) (3,2) v
$0) ccdoon (7 dec, for<o)on (4, 3)
L Takbs @ (CEfew) ¢ (2 ) |
le £ sin drengts. @ HO & @ @ respechhy.
9) Using a calculator, find the values of x at which the graph

of y = x"e" changes concavity.

-3.0

‘3—3 < Wt rxre” ™ -c‘((uni" «—f,’((u-u):
o > ¥ - .. o xPaMeenze
‘ G = TeX=20 ¢ (XyL) -2 =»
) i%': o B(z-*qm-bj o 2 ( @n)‘—:

- . . . wWinare £/ chnearsgs S[ﬂns . o
'10) Find the points of inflection of the following functions and determine where the function is concave up and

where it is concave down. No calculator.

2
a) f(x)=x"-6x"+12x-8 ) f(x)=(x-1)3
gy Tk M\ M\ = 2 e =
:F <\L) ;b(:t—__qx‘*-_n £, %(K"\B . 5(“-\)5
: s, i -2,
£h00= 2 (24 -4) Fla= -G08 = a(x-\) 2
z -V =
) (0 ()‘ &).f ;L‘l/(x" - O neaer %Wﬂ\
J C\C\GO @ = ?//CMJ gx\oLer?’tJ“Q‘L:\ QM;;F’J
(;w — Cc 4 /@
N2z \J ' L A=
F) has RHectonpr @ (% ety N ar
Ve Prin) onunges sy ,C()(,) s N2 VA Wy

LSvon @ "4‘0@@5‘"7-“' b/e £760) Aeat cnerges 8\5"\5.




