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CRITICAL NUMBERS

Find the critical numbers of the given function
1. f(z) = 2 + 622 — 15z
(’(X): B t+12x-15
= 3(x%tdx-5)
= 3 (x+5)(x-1)
=0
= [X=1 oc X= -5

2. f(z) =223+ 2% + 22

{’[x) = OxT+2X+2
= 2 (Bx? +x+1)

Since. (02-4(3)() =1-12 =1l < 0
Haere e o eriical Po{m{s
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3. f(z) =3z — 4]

{[X) = ngx-q ,'][ 0¢3x4 = f%&# .'75 %gx

(o) i Bxeo x4 f xets

(56&%3& IX' S r)d' A"#&”@n#’aUe mL x:a/ { s m-f’ ij%remtvdJsk
LALQJ\. BX'q :0} of X~= L’/5_ <

:f‘(X) = 3 f)[ %cx
-3 ,iC X ¢ "’/3
Urcef. it x=dss

:MF’,’es ‘H\C;\' X;L//S S ﬂ On [y Cﬂfvl; Ca, ?f/t‘},

r—1
2 —x4+1

{Mf xooxtl — (x-0(2x=1) = x*x#| —2X°+ 3~
(- x+)° (x?-x1)*

4 fx) =

2
= X +2X s = O"XZ*I—%XZ’X(X—Z)
(X 2%

=Y | x=6 of X=2
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FIRST DERIVATIVES
For each function use the first derivative to find
e the interval(s) where the given function is increasing

e the interval(s) where the given function is decreasing

e the local maximum/minimum values

5. f(r) =223 — 922 + 120 — 3

if'()() = Gx - l&x t12 :L—ncrmsmg“‘ (‘4‘0) ) u(z,00)
= o= 3xt2)
= elx-2)e) %ﬁ&%iv\g ( ,2)
(]
Loca) maximana f0)= 2-9+12-3
\)G‘L}LQ = 243-3
= 2
(,0) (2,0) 7 X
LOCA‘ WMIUMUM {(2):2(2)'7(4)-”2[2),3
Wdive = l6-36 +24-3
= lo-12-3

l

6. f(r)=x*—222+3
{’/X/ =y "=ty
= dx(x*-1)
= 4y (x+0)(x-1) Tecreasing + (~e0,71) v (0,))

Tnereasing « (-1,0) v (1,20)

Loca)l mayimam :((b)= B

Val ue

>X
(—,/ (aa) (,2)
9) )\j/ m‘ e AT,(_,)/, | =243 = 2

AVAIRYES

{0): |- 243 = 2
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Xz

7. fla) =

2+ 1 cun
Jncraosmg SN
{/)() Xt - x(ex) - Xl
&2 (x*n)* Tecreasin (~00,1) v (1,00)
Sinee (X 3)% >0, ~the 51’3“ Y /Tf () only olaperds 8 ) ’
on ﬂ(z"'l = *(XZ") =~ ()(‘H)(X’O W\&)OMuM {(l ZL
- Value
Lecal wminmad : £() = =
Cle) (1) o Value {( ) 2
8. /@) = 7= Lnereasing + (-20,0) v (5,20)
1) = Axlet)-x"_ x*8x P
{ (x—4)° (x-4)* Peareasing - (o))
Since (X"/)Zéo/ ‘H‘l 5‘3"‘ ch LuCoJ MOXIMA. 7{(()) =
f (x) c\q;end& Oﬂl7/ on value

x> 8x= x(x-3)
Loc;x\ Minmom {(g): o4 — 6
bl

A\ ve

(09) (5,0
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SECOND DERIVATIVES

For each function use the second derivative to find
e the interval(s) where the given function is concave up
e the interval(s) where the given function is concave down

e the inflection points

9. f(z) =223 — 922 + 122 — 3 ConCanrt up - %} 00)
}{’()() = bx - & 12

1"()(}= 1Zx — & = 6(2x-3) Concane down: (- 00,2)

7% Tlleckion Rinl(s):
162) = 2(5) -163) +12) - 3

> X = 278 L 1g-3
(5/1/0) Y Y +
—<H O

10. f(z) = 2% — 222+ 3 Concarrt Up - (—m,—E)u[j’l;a)
{'(x)"/xs'%(
2 CD/\CQM down (\Fg// E)

f§ %}( 7_:: E & /,L,‘C [Qc;l-\o/\ eriJ\“'(S):
Obsere Hhat £ /s 2001, o
fB)H(R) s -%+2-3

_ 22

N =

;
(- 3,9 30 2z
PN (5%), (353)

<
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11. f(:c):xQL+1 Concart Up - (—(3/") v (§3,09
()= é L)' Concae dsa: (~00,-%)u(s, 3)
{'l) = —2><(><z+1)2(’ (—x;n)lﬁ/x)&zﬂ) T Lleckion Ridls):
XH e - -3
= -2)<6<2+1)(x2+n -2x°+ 2 ) {(fs% g—:": % g {[ 2 el
(x> 5
- -ZX(—)(I'R%) (0/0)} (\E; _5)/ (-B;_—ii)

(x*+1)°
6\IIK_Q ()(z-ﬂ)g >0/ \/"K.( 5{an op {llé() 6[21;0/(‘3

only oV Zxé(Z/S )

($30) (9 (13,0) >X
_ ). X*=3
12.f(x)—x_4 {[X)' &&;)Az Concat Up (Lj ,0)
{“(x) ) [Zx"g) ()(—q)z - (XZ_&)ZZX“L{) CMCQM down: (’00) Lf)
(x4)*
= 2604) (f-a)® ~x* +8x)
(x4 )4{ /TAC(QCJH.Y\ Rﬁn‘\'(ﬁ):
" 2 (e-sute xiedc ) None
3
- 32 &y ‘ﬂ‘ﬂﬁ ST ingecl-im Pofnjr va X=Y
(x4 because f(x) los ¢ verlical a?jmmgk

QTf\l ‘5fah ‘o‘p {”6(} d@P@\C&S cm\?/m X-¢ at X=4.

{4,9)



