Unit #3 Notes — First & Second Derivative Tests

K Match each term below with its correct definition.
' Important Terms:

Critical Points C Definitions:

Absolute (Global) Maximum T A. function changes concavity/zeros of second derivative
Absolute (Global) Minimum E B. derivative is positive

Relative (Local) Maximum C. zeros of derivative or where derivative DNE

Relative (Local) Minimum . 1= D. second derivative is negative )

Function is Increasing o) E. the point a graph changes from decreasing to increasing
Function is Decreasing T F. minimum of entire"interval . ) ~
Function is Concave Up (s G. second derivative is positive

Function is Concave Down ]I i H. the point a graph changes from increasing to decreasing
Points of Inflection I. maximum of entire interval

J. derivative is negative

THE FIRST DERIVATIVE TEST re\. \‘V\M\\\Mr\ -Fo ' ¥

" 1
Suppose that c is a critical number of a continuous function f: \Y\Or/ decy for +
® Iff ' changes from positive to negative at ¢, then f'has a local maximum at c.
® [ff ' changes sign from negative to positive at ¢, then {'has local minimum at c.
® Iff 'does not change signs at ¢, then fhas no local extreme value at c.
® At left endpoint a - If f ' < 0 for x > a, then fhas a local maximum at a. If f ' > 0 for x > a, then f/ has a

local minimum at a.
At right endpoint b - If f ' < 0 for x < b, then f'has a local minimum at b. If /' > 0 for x < b, then f has a
local maximum at b.

SECOND DERIVATIVE ANAIQQIS  concau oy EQL for T
J v

0 If £ "> 0 then the function is concave up incy / decr £ WWI v
0 If £ " < 0 then the function-is concave down ‘ o IF /

SECOND DERIVATIVE TEST el max lin o7 ¥

Suppose that c is a critical nugber of a continuous function f: [
WariZ. daxd. Cong, Awo”
0 If@li@andﬂigfb then fhas alocal max at x=c¢
0 Iff '(c) =0 and f "(c)>0, then fhas a local min atx=c¢ \’/
O If f "(c) = 0 g#does not exist, the test fails. (When this happens, defer to the 1st derivative test.)
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EX1) Given the graph of f ', identify the following for f: dexi \(2 L. ..__‘»—:t——‘-———'

1. Maximums — N -
2. Minimums v =¥ , T %) L2 S
3. Intervals increasing/decreasing (7 - "
4. Inflection points 'F 6() N o |
5. Concavity 5 . T : ’
: | ' L POIL «t
f(x) Incy (“&3)'3) (O)l> T x;.,“g_\
Qi

— - {,00 ,
decr (~2,0) (1,00) omease Up (12)

rel. mayx ok x=- 3 oxnd <=1 concave down :; '7
e\ min ak x=0 (-0, 71.2) (L5, 0)
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Ex2) Given the graph of f', identify the following for f:

1. Maximums
2. Minimums
3. Intervals increasing/decreasing
4. Inflection points
5. Concavity
" -1
ney (-1,©) no POTL

rel. Min ak x=-1 no ve\. nax

Ex3) Find all @r‘éma on the given intervals:
8) f(x)=x" —6x+5 [2,3] b) f(x)=3x"  [1,2]
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1)z 366 F()= 302X 2 Loy ot (4o2) e -
3x% b= 0 2% T IR (x)= 3_(‘\*7& ) o —dA
xy_ -2, WW‘Q". C\‘,"x—,—o \ = X 7
— .+ Y~
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{»@ V2 vz x| FO) e+ — Y 9%
. 4~_( O D abse.min FM)-5 T 6 2
vel.max ok Xx=-V2L obs. ol w o X
Y| Min ok X=V2_ 13(2)7% daz_~o retmwas o =0
Ex4) Find all the intervals where ’ ive extrema of y < sin(x) — 2cos(x)

fx) = 4x3 ~3x2 —18x.+4 6 is increasing
& all intervals where fis decreasing.
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in the interval [0, 27]. Justify i/our an v%gsa")‘i_n %
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|2x% px - 18=0  y—t+—1
o (&Xz__::_ 3)=0 &M B 3/2 |
G (Zx-3)(x+1)=0 ;?(mcr Cﬂn,“')
Ex6) Find the points of inflection for 3’ {het (:?/ z )(D)
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gx) = 357 - 2"3 + 6x2. Justify your answer’ decr ( -1 ) 3/ L) S 8720 b
9'lx)= 1Lx"-2UxF1 2% | ) ’
(?“ (x)= Bbx*—48x+12- £ Yel. max of *=2.L1E <
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