Dr. Bryan Carrillo Knowledge Checks Chapter 6.4

1. For each function f given below, compute the derivative of f to determine where f is increasing and
decreasing:

a) f(z)=In(x—1)onI = (1,00) b) f(z) =2*+ 3z
£ == Fery=2x4+3
\ Y
/|
/|
On I, £'50 so f §'>o on (‘% W) So J: Is increasinj on ['3',00)
i increasing on (1, 00). $40 on (-, 1) so Fis decrasing on Cw,~2].

) f(z)=—x(z+5)(r—2)

f’(x): — (x+8)(x-2) — X(¥X-2) —X(X+5D
= =X"=3x+10 -X“+2x -x*~5x
= -3x -6x +10

| -3z A
==-3(X+1) +13 —¢ = -2Ah
2

I3 fz-

£750 on (-l-f?,f'??HS so f in(reasinj on [’I‘E,@*‘ ‘]
J'V<0 on C“Oo;""@)u(@“,w> So Jldecreqsing on (‘w;'l"’lﬁ‘s]l [F‘;'H,co)
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Dr. Bryan Carrillo Knowledge Checks Chapter 6.4

2. Take f to be a differentiable function on [—6, 3.5]. Given this sketch of f’ below, find and classify all
extremal points of f in (—6,3.5). And find where f is increasing and decreasing in (—6, 3.5).

The derivative of f

£ has a local minimum at -3 and o local moyimum at 3

$ is increasing on =3,37 and decreasing on C6,-3] and [3,3.5].

3. Take f to be a function f with f'(z) = —(z + 3)*(x + 2)(x — 3)*(z — 6)>. Determine all points in R where
f has a local maximum or minimum.

Sketch of #': §lm = x'°
5 SREREN

/ /

-2 6

§ has a local maximum at 6 and locol minimum ad -2,
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Dr. Bryan Carrillo

Knowledge Checks Chapter 6.4
4. Find and classify all extremal points for f(z) = 2% — 22 — 5z on [-2,6].
Becavse § is continvous on [-2,61, § has a maximum and minimum jn [2,6],
Idenmy Critical points of §:
foy= x> yx-g = X=-5 ) so #=z0 it x=5 or x=-I. g
X-Hx-5 = (X=5)(x+1) So it x=5 or x 31:@5[/
The #und‘ion f attains i¥s maximum or minimum on {-?,-l, 5,63. local lw;-l
max min
J‘Y"Z): -§
F(-l) = g—
f(sd=-15°
?L‘ = -30
So £ has a maximum at -1 and minimum qt S,
Alse f has a local mavimum a} -l and Jocal maximum a4 S.
5. For each function f that is given below, determine f”(x) :
a) f(x) =4+ 2°+¢€? b) f(z) = 5 In(x)
Fx) = )4+ 5% f0= =L oo + _
(x-2)* x2-2x
2
P o) =(In () H* + 20%° !
P(x)-.- 2 fn(x) — _1L . — 2""21
(x-2)} x(x~2) (x%2x)
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Dr. Bryan Carrillo Knowledge Checks Chapter 6.4

6. Take f(x) = —32* — 2% + 3z + 4. Find all inflection points of f and give all maximal intervals on which
f is convex or concave.

Anqlgze ‘F”.‘

#II
ooz -x2—2x+3 |, $x)= -2x-2 \

/} ]
N on C-oo,"l) soe { is convex (concave wp) on (o, 1]

4"”<O on C‘l,ab soe 4 is concave Cconcave down) oOn I:‘I,O")

7. Sketch an example of a continuous function f that has the property that
e f"is positive on (—oo, —2) U (0, 00),

e f”isnegative on (—2,0),

the zero set of f” is {—2,0},

f’ is negative on (—oo, —3) U (—1.5,1.25),

[’ is positive on (—3, —1.5) U (1.25, 00),

the zero set of f’is {—3, —1.5,1.25}.

local max

inflection

focol Point
min
1o cal min
} — ¢ $
-3 =2 .5 ) I-25
\ increasing lincr_cosinJ
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Dr. Bryan Carrillo Knowledge Checks Chapter 6.4

8. Sketch the function f(z) = —32°—2?+ 3244 by determining where f is increasing, decreasing, convex,
concave, and where f has a local max, local min, and inflection points.

$U0 = - 2% +3 = -(x43) (x-1) $0 on (3,)) so ¥ increases
"3 ; oh E—g, ljo
v /<o on c—w,*B}UCI,wB So £
min  moax

decrenses on (-02,-33 and Elzw)--

{: hqs a local minimum at -3,

F has a local maximum ot 1.
1) =-2%-2
‘pll - - ') . C_w —'j
>0 on (-©,-)) So -P 1s convex ON / .

- i i
£77<0 on (1, so $ is concave on C-1, ).

9

F has an inHecrion pomt at -1,

SKetch of F:

L
5,71

inCcreashn
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