4.5 Solutions

2 y=flz)=2"+62"+9z=2(x+3)° A D=R B. z-mfercepts are
—3and 0, y-intercept = 0 C. No symmetry D. No asymptote
E. flz)=324+1224+9=3(z+1)(z+3) <0 & —-3<z<-1,
so f 15 decreasmg on (—3, —1) and increasing on (—oo, —3) and (—1, oo).
F. Local maximum value f{—3) = 0, local nunimmum value f(—1) = —4
G. f"(z)=6x+12=6(x+2) >0 < =z>—-250fisCUon (-2 o00)
and CD on (—oo, —2). IP at (—2, —2)

=3,0)

0

7.y=flz)=2:"—52"+1 A D=R B. yintercept: f/(0) =1 C. Nosymmetry D. No asymptote
E. f'(z) =10z* — 10z = 10z(z® — 1) = 10z(zx — 1)(z* +z+1),s0 f'(z) <0 & O<z<landf(x)>0 <

x << 0orz > 1. Thus, f is increasing on (—oc, 0) and (1, oc) and decreasing on (0, 1).

local minimum value (1) = —2 G. f”(z) = 402° — 10 = 10(4z% — 1)
so f'(z) =0 & z=1/V1 f'(z)>0 & z>1/V4and
f'(z) <0 & z<1/V4 s0fisCDon(—o0,1/v/4) and CU

9 L2
Oﬂ(]f Vq--. DO)-]:Pat (m-—l 2(%J2

) ~ (0.630, —0.786)

0. y = f(z) = — —4 _(z+2)(z—2) =z+2

x? — 2z z(x —2) x

A D={x|x+£0,2}=(—00,0)U(0,2) U(2,00) B. y-intercept: none; z-intercept: —2 C. No symmeiry

2 _ 2
D. lim 212 _1soy—lisaHA lim "2 — —co,
T— oD xr z—0— x
lim+$+2=oopsox=[]isaVA E. f'(z)=—2/2®> <0 [z #0,2]
x—0 x

so f 1s decreasing on (—oo, 0), (0,2), and (2,00). FE No exfrema
G. f'(z) =4/2° >0 & =z>0,s0 fisCUon(0,2) and (2, oo) and

CDon (—oo,0). NoIP.

H.

F. Local maximum value f(0) =1,

¥y

—
e

=

(11 _2)

=1+E for = # 2. There 1s a hole in the graph at (2, 2).
ax
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4.5 Solutions

13. y = f(z) =z/(z> +9) A. D=R B. y-intercept: £(0) = 0; z-intercept: f(z) =0 < z=0
C. f(—=z) = —f(x), so f is odd and the curve is symmetric about the origm. D. lim [z/(z” 4+ 9)] =0,s0y =01sa

2 _ .- —
HA;0VA E. f/(z) = & +(:)2(Eg}f(h} - (fz +x9)2 _8 ?;ﬂfgg}z ) .0 & —3<z<3,so fisincreasing

on (—3, 3) and decreasing on (—oo, —3) and (3, cc). F. Local minimum value f(—3) = —z, local maximum
value f(3) = 1

() = (® +9)*(—2x) — (9 —=7) - 2(2* +9)(2z) _ (2x)(=® +9)[~ (= +9) —2(9—=?)] _ 2z(a? —27)
[(z2 +9)?]2 (=2 +9)* (x% +9)3

=0 < z=0+/2T=433

(=® +9)*(—22) — (9 —27) - 2(=” +9)(2%) _ (2z)(z® +9) [—(=® +9) — 2(9 — )]

G. f'(z) = [[:1‘24—9)2]2 (z2 1 9)3
_ 2xz(2® —27) _ = .
_w_n o z=0,+/2T =433 H ¥
f'(z) >0 & —-3V3<z<Oorz >33 s0fisCUon(—33,0) (3.4)
and (Bﬁ,ooj,andct)ou (—oo,—3\/§j and (D,3J§].Therearethree "
inflection points: (0. 0) and (+3 /3. ++/3). {_"_i)

14 y= f(z) =2"/(z*+9) A. D=R B. y-infercept: f(0) = 0; z-intercept: f(z) =0 < z=10
C. f(—z) = f(z), so f is even and symmetric about the y-axis. D. lim [z*/(z® +9)] =1, s0y =1isaHA;no VA
(z® +9)(2z) —2’(22) 18z
(=2 +9)2 - (=2 +9)2
and decreasing on (—oo, 0).  F. Local mummmum value f(0) = 0; no local maximum

>0 < = >0,s0 fismecreasing on (0, oo)

E. fl(z) =

(2 +9)°(18) — 18z - 2(z” +9) - 2= _ 18(z” + 9)[(z” +9) — 427] _ 18(9 —3a7)

G. f'(=) = (2 +9)2]2 - (x2 +9)* (zz +9)
_ 54+ V) (= VA)
- e >0 & —/3<z</3 H. y -

scfisCU(m(—V@__V@) and CD on (—oo, —v"§) and(\/ﬁoo)

There are two inflection points: (:I:ﬁ, %}
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4.5 Solutions

21.

32,

y=flz)=val+z—2=/(z+2)(zx—1) A D={z|(z+2)(x—1) >0} =(—c0,—2]U[1l,00)
B. y-intercept: none; z-intercepts: —2and 1 C. No symmetry D. No asymptote

2 1 . . . .
E f(z) =1 +2-2)22c+1) = h%,f’(x) — 0ifz = —L, but —1 is not in the domain.

fix) >0 = x>-—zand f(x) <0 = x < —3,s0 (considering the domain) f is increasing on (1, co) and
f 15 decreasmg on (—oo, —2). F. No local extrema

2z +2—2)"3(2) = (22 +1)-2- 1 (22 + 2 —2)7* (22 +1)

G. f”(.r) — = H- ¥
(2vVa?+2-2)
@ +2—2)7? [4(2® + 2 - 2) — (42" + 4o +1)]
N 4z + = —2)
-9
Az +x —2)3/2 + +
_2 1 X

so f1s CDon (—oo, —2) and (1, oo). No IP

y=flz)=xz+cosxr A D=RE B. ytercept: f(0) = 1; the x-intercept is about —0.74 and can be found using
Newton’s method C. No symmetry D. Noasymptote E. f'(x) =1 —sinz > 0 exceptforz = £ 4 2nn,

so f is increasing on 2. F. No local extrema H. Y
G. f"(z)=—cosz. f'(z) >0 = —cosz>0 = cosz<0 = P

zism (I +2nm, 3F +2n7)and F'(z) <0 = !

xisin(—% +2n7r,%+2?m},sofiSCUtJn(% +2mr._37W+21m:] and CD on

(—%+2RF:% +2mrj.IPat (%+n:‘r.,f (%-l—n?r):] = (% +nm, 3 +;~m}
[on the line y = x]

.m = f(v) = % The m-intercept 1s f(0) = my. There are no v-intercepts. lim f(v) = oo,s0v =cisa VA
—_a J.'llC v—cT
, __1 2 2\=3/2_o /2y _ Mg v _ Moy _ Mg ey i
f'(v) gmo(l —v7/e) (—2v/e7) 2(1— v2/c2)3/2 22 o2 (2 —v2)3/2 > 0,50 f15

o3

increasing on (0, ¢). There are no local extreme values. "
i
ey (cz - Uz}s,'z(muc) — Mgy - %(cz — 1.'2}1’;2 (—2v)
f (U} - [(Cz _ L.z}s,fz]z
moe(c? —v2)V2[(® — %) + 307 moc(e? +207) {0, ) v=c¢
= (2 —v7)? = (c2 — v2)5/2 =0,
0 [2

so f 1s CU on (0, ¢). There are no inflection points.
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4.5 Solutions

45. y =

52.

407 — 22" + 5 S . )
m. LDIlg{hVISIDII.g.VESIJS 2r—2
22 + x — 3|4z® — 227 +5
427 + 22" — 6z
— 42 + 6z +5
—4z® — 22 +6
Sxr—1
8
40 — 22> +5 8z —1 S — 1 z  z?
Thus,y—f(x)——sz_’_x_g —2I—2+—2$2+$_3andf[;::)—(23:—2]—2x2+x_3— 3
24+ ——-=
€T
[forz£0] — 0aszx — +oo. Sotheliney =2x — 2isa SA
— f(z) = (x+1)° 27+32"+3z+1 Lpy 1224
v=1Ji® T (x—1)2 z?—2x+1 - (xz—1)2
A D={zxeR|x#1}=(—00,1)U(l,00) B. y-mtercept: f(0) = 1; z-intercept: f(x) =0 =
r=—1 C. Nosymmetry D. ]in'llf(.r)=oo,50$=lisaVA_
12 4
lim [f(z)—(z45)] = lim —=2"% _ }im —&_ 2 _ 0 sotheliney—x+5isaSA
z—doo z—too 32 — 2+ 1 z—doo 2 1 :
l-=-+—=
€xr €T
— 2— 2— 3. —_—
E f(z) = (x—1)"-3(xz+1) (x2+ 1)*-2(z—1) I
[(=—1)7]
_(E-DE+1)°Blz—1) —2+1)] _ (z+1)*(z—5) 201 (5
(z —1)* (z — 1) —
s0 f'(z) >0whenz < —1,—1 <z < 1,orz > 5, and f'(z) <0 et
when 1 < o < 5. f 15 increasing on (—oo, 1) and (5, oo) and decreasing e
on (1: 5} :'.."-'-:""-'-——_{_ls 0) l
x:

F. Local minimum value f(5) = 22 = 27, no local maximum

(z—1P[(z— 1P +(z—5) -2tz + 1)] — (z + 1)*(x — 5) - 3(z — 1)

G. f'(z) =
e G- DT
_ (1)@ + D) {(z—D[(z+1) +2(x—5)] — 3z +1)(= —5)}
(z—1)¢
_ e+ D{(=— 1)[3z — 9] — 3(=* — 4z — 5)} _ (=+1)(24)
(z—1)* (z—1)*

50 f'(z) > 0if -1 <z < lorx >1,and f'(x) < 0ifx < —1. Thus, fisCUon(—1,1) and (1, oo} and
CD on (—oco, —1). IP at (—1,0)
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