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4 flz)=Val+z+1, [-2,1] fl(z)=3("+2z+1)7"3 (22 +1) =%. fllz)=0 = :r=—%_

fl(z) > 0for —3 <z < land f'(x) <0for—2 < = < —3,s0 f(—3) = v/3/21s a local minimum value. Checking the
endpomts, we find f(—2) = f(1) = +/3. Thus, f(—3) = v/3/2 1s the absolute minimum value and 7(—2) = f(1) = V3 1s

the absolute maximum value.

o tandxr w 4sec” 4 4(1) 4
8. This limit has the form 3. L =l = ==
; S Sz ten2s w01+ 2cos2z  1+2(1) 3
e - 1 1
12. This limit has the form 0-oco.  lim (z — @) csex = lim i [g form] Z lim =—=-1
z—s— z—w— SINI x—w— COS & -1
16. For0 < z < 1, f'(x) = 22, so f(z) = 2° + C. Since f(0) =0, Y

flz)=2"on[0,1] For1l < = <3, f'(z) = —1,50 f(z) = —= + D. . /\I/\ ; /

1=f(1)=—1+D = D=2sof(z)=2—z Forz >3 f(z)=1

soflz) =2+ E —1=f(3)=3+E = E=-4sof(z)l=x—4

Since f is even, its graph is symmetric about the y-axis.

20. y= f(z) =27 — 62 — 152 +4 A. D=R B. y-intercept: f(0) = 4; z-intercepts: f(z) =0 =
z a2 —2.09,0.24 785 C. Nosymmetry D. No asymptote H. y

E. f'(z) =32z — 122 — 15 = 3(2” — 42 — 5) = 3(z + 1)(z — 5), (—1,12)

50 f is increasing on (—oo, —1), decreasing on (—1, 5), and increasing f.(')‘

on (b,00). F. Local maximum value f(—1) = 12, local minimum

value f(5) = —96. G. f'(z) =6z — 12 =6(x — 2), s0 f is CD

on (—oo,2) and CU on (2, oc). There is an IP at (2, —42).
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U y=flz)=— — CEDE A D={x|x+£0,2} B. y-intercept: none; z-intercept: f(z) =0 =

1_ 1 3 2
xz?  (x—2)2

& (x—2P2 =2 © 2’—4dr+4=2’ & 4r=4 & z=1 C. Nosymmetry

D. limf{:n)=Doa.ndlin12f(m)=—oo,so;r=[]a.ud:v=2areVA; l.'uﬂrcl flz)=0,s0y =01isaHA

z—0

. 2 2 —(z—2)* +2° —a2® + 62> — 12z + 8 + &°
E. = ——t —_— s =2 — 0 = 0 =
Fel=—Gtg=p” ey R T -

2(3z — 6z +4)

(2 —2)3 = 0. The numerator is positive (the discriminant of the quadratic is negative), so f'(x) > 0ifx < 0 or
r\xr —

x > 2, and hence, f is increasing on (—oo, 0) and (2, oo) and decreasing on (0, 2).

€ )
F. No local extreme values G. f'(z) = = wos =0 = H. y x=2
{m—2)4—I4 m4—8m3+24a:2—32m+16—m4
—_— =0 = =0 =
at(z —2)* a*(x — 2)* n (1.0)
X

—8(z? — 32 + 42 — 2) -0 —8(x — 1)(z* — 22+ 2)

>0 So f"1s
¥z — 2)* xt(z — 2)* f

positive for z << 1 [z =% 0] and negative for = > 1 [z 5% 2]. Thus, f is CU on
(—=0,0) and (0, 1) and f is CD on (1,2) and (2, oo). IP at (1, 0)

28. y=f(z)=vVx2+1 A. D=R B. y-intercept: f(0) = 1; f(x) > 0, so there is no z-intercept C. f(—=x) = f(z), so

. . . 2
the curve is symmetric about the y-axis. D. No asymptote E. f'(z) = 3(=* +1)7%3(2z) = W >0 =

x>0and f'(x) <0 < =z < 0,so fisincreasing on (0, oo) and decreasing on (—oc, 0).
F. Local minimum value f(0) =1

G. £(z) = 3(x® +1)27(2) —22(3)3(=* +1)73(2x) _ 2(a +1)"VP[3(® +1) —4e?] 23— a?)

[B(z? + 1)277]2 (22 + 1)%/3 T 9z r 18
fllz) >0 & —\3<ax<+/3andf’(z)<0 = =z<—/3and H.
x> 3,sofisCUOn(—\/§.,\,/§:] andCDon(—ooT—ﬁ)and(v"E,oo). RA)
W3
There are inflection points at {:I:\/E?f(:lzv‘ﬁ}} = (:I:\.@, ":"Z) ; >
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32 y=f(z) = e** A.D=R B. y-intercept 1; no z-intercept C. No symmetry D. lim e — 0,50y =10

x—+too
isaHA E.y=f(z)=e¥® % = fl(z)=2(1—2)e®* % >0 & =z <1, sofisincreasing on (—oc, 1) and

decreasing on (1,00). F. f(1) = e is a local and absolute maximum value.

G. f'(z) =2(22" — 4z +1)®™ = =0 = 2=1+2L H.

F(@)>0 & z<1-Loraz>1+2 s0fisCUon (—oo?l——";—f)

and (14 ¥Z,00). and CDon (1 - 32,1+ 32). Pat (1:£ 32, /%)

3%, Flz) = o —x z* + 227 4+ 102" — 3 _ —6(z® -3z —12z—1)

2+ zx+3 = fla)= (z? + =+ 3)? = f(=)= (2?2 + =+ 3)°

flz)=0 = z=+41; f(z)=0 = z~-057052 f'(z)=0 = ==~ —221 —0.09,530.

2 1

=~ e

—2 —1.65

From the graphs of f" and ", it appears that f 1s increasing on (—oo, —0.57) and (0.52, o) and decreasing on
(—0.57,0.52); f has a local maximum of about f{—0.57) = 0.14 and a local mininmm of about £(0.52) = —0.10;
fisCUon (—oc, —2.21) and (—0.09,5.30), and CD on (—2.21, —0.09) and (5.30, oo); and f has inflection points at about
(—2.21, —1.52), (—0.09,0.03), and (5.30,3.95).

8 1
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1.1 1
4. (@) r ) () f(x) = T
f Ii S S 1
JIm f@) =17 =3 o f@=17=73
asz — 0T, l,t'x—roo,soe”w — oo = lim f(z) =0,
—IUL 1 10 z—0t+

—0.1 1

asx—rﬂ_,l/’m—}—oqsof,um—}[} = lim flz)=——=1
a—0— 1+U

(c) From the graph of f, estimates for the IP are (—0.4,0.9) and (0.4, 0.08)_

e/t (22 — 1) 4 22 + 1]

(d) fn(x) == Id(ﬁlﬁ‘- + 1)3

(e) From the graph, we see that f* changes sign at x = +0.417

(x = 0 is not in the domain of f). IP are approximately (0.417, 0.083)

and (—0.417,0.917).
44. We exclude the case ¢ = 0, since in that case f(x) = 0 for all =. To find the maxima and minima, we differentiate:
—ex? r —ex? —ex? —ex® 2
flz) = ewe = fl(z)= c[xe (—2cx) +e (1)] =ce (—2cx* +1)

Thisis 0 where —2cz’ +1=0 < z= +1/+/2e So if e > 0, there are two maxima or minima, whose z-coordinates

approach 0 as ¢ increases. The negative root gives a minimum and the positive root gives a maximum, by the First Derivative

Test. By substituting back into the equation, we see that f (=1 V2e) = e[£1/v/2¢ e_c(ilfm}z =4./c¢/2e. Soas e
Y g q

mcreases, the extreme points become more pronounced. Note that if ¢ > 0, then lim f(x) = 0. If ¢ < 0, then there are no

z—too

extreme values, and liI:’lt:l flz) = Foo
To find the points of inflection, we differentiate again: () = ce ™ (22’ +1) =
fz) = c[e_“"'z{—élcx) + (—2ex? + 1](—20:?:6_”2 )] = —2%ze (3 — 2e2?). This is 0 at = = 0 and where

3—2c2’ =0 & z=+,/3/(2c) = IPat (i\/:a;(zc)_, +./3¢c/2 e-m). If ¢ > 0 there are three inflection points,

and as ¢ mcreases, the x-coordinates of the nonzero inflection points approach 0. If ¢ < 0, there 1s only one inflection pomt,
the origin.
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48. Since the point (1, 3) is on the curve y = az® + bz’ we have 3 = a(1)* +5(1)> = 3=a+b (1)

y =3az’ + 2z = y"” =6ax+2b " =0 [forinflection points] <= == -2 _ ——_ Since we wantz = 1,
b

Ga 3a
=3z = b= —38a. Combining with (1) givesus3=a—3a < 3=-2a = a= —%_ Hence,
o

b= —3(-3) = Jandhe curvisy = 3 + 327

52. On the hyperbola xy = 8, if d(x) 1s the distance from the point (x, y) = (x, 8/x) to the point (3, 0), then
[d(z)]? = (z—3)* +64/2> = f(z). fl(z)=2(x—3)—128/z" =0 = 2*—32"—64=0 =

(x—4)(2* + 2" +42+16) =0 = =z = 4 since the solution must have z > 0. Then y = § = 2, so the point is (4, 2).

56. C If |C'D| = 2, the last part of L({z) changes from (5 — z) to (2 — =) with
0<z<2 Butwestillget L'(2) =0 = z= 7‘45, which isn’t in the interval
; - ID . . [0,2]. Now L(0) = 10 and L(2) = 2 /20 = 41/5 2 8.9. The minimum occurs

when P = C.
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