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2. (a) f is concave upward on (0, 2). (b) f is concave downward on (2, 4) and (4, 6).
(c) The point of inflection is (2, 3).
8. (@) flz) =42+ 32> —6zx+1 = f'(z)=122"+6x—6=6(22"+ = — 1) = 6(2z — 1)(= + 1). Thus,
f(z)>0 & z<—lorz>ziandf(z)<0 & —1<az< i Sofisincreasingon(—oo,—1)and (3,0c) and
f 1s decreasing on (—1, 1).
(b) f changes from increasing to decreasing at x = —1 and from decreasing to increasing at = = 2. Thus, f(—1) =€isa
local maximum value and f(3) = —3 is a local minimum value.
© f'(z) =24z +6=6(4z+1). f(z)>0 & z>-ladf'(z)<0 & =z< —%.Thus,fismncaveupward
on (—%,00) and concave downward on (—oco, —% ). There is an inflection point at (—2, f(—3)) = (=3, &)-

6. @) flx) = Vo™ = Fla)=va(—c®)+c= (1 —uz):l 12, =(—2x+1]=;\;;2:;.

Fl@)>0 = 1-22>0 = 22<1 = z<landf(z)<0 = =z> i Sofismcreasingon (0,2)and
£ is decreasing on (1, 00).
(b) f changes from increasing to decreasing at = = 3. f(%] = \/;e_lf'z = \/; % =1//2¢ [~ 0.43].
[+
Thus, f(1) = 1/1/2¢ is a local maximum value.
© fllz) =2 (—z+3) =
f(2)=2"1%= (—=+ %:]! + /2 (e_m]’[—r+ 3)+ (x_”z)’e_“’(—:r:+ %}
=z e (-1)+a P (—e") (—x+ 1) + (—%;r_:”z)e_"’[—x+ 1)
— et e (et ) - (et D] e e )
fz)=0 = 2—z-1=0 = z=1Z "’1+ 1+ 1./3 [~121,—021] The domain of f is [0, o).
sowe consideronlya = 1 + 1 /2. f’(z) >0 = =z > a Thus, f is concave upward on (a, co) and f is concave

downward on (0, ). There 15 a pomnt of inflection at (a, f(a)) = (1.21,0.33).
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x N f,(x}z{xz—l-il]-l—:r:@x:}_ 4 —g* _(2-0—9:}(2—9:}_

®f@) =5 (2 +4)2 (2442 (2 +4F

First Derivative Test: f'(x) >0 = —2<x<2and f'() <0 = x> 2o0rx < —2. Since f’ changes from

positive to negative at » = 2, f(2) = % 1s a local maximum value; and since f' changes from negative to positive at » = —2,

f(—2) = —2 1s alocal minimum value.
Second Derivative Test:
(z) = (= +4)°(=2x) — (4—2") - 2(=* + 4)(20) _ —22(=" +4)[(=" +4) +2(4—2")] _ —2:(12—27)
[(=2 +4)?]? (x2 +4)* (x? +4)3

fllz)=0 & z==42 f'(-2)=+% >0 = f(—2)=—1 isalocal minimum value.
f'(2)=—% <0 = f(2) =1 isalocal maximum value.
Preference: Since calculating the second derivative 1s farly difficult, the First Denivative Test 1s easter to use for thus
function.
24. (@) g(x) =200+ 82" +2* = g¢'(x) =242" + 42 = 427(6 + 2) = 0 when x = —6 and when = = 0.
gx)>0 & x>—€ [r#£0] andg'(z) <0 < x < —6€,s0 g isdecreasing on (—oco, —6) and g is increasing
on (—6, oo), with a horizontal tangent at 2 = 0.

(b) g(—6€) = —232 1s a local mimmum value. (d) ¥ -/
: : (0, 200
There 15 no local maximum value.
+100
(€) g"(x) = 48z + 122° = 12x(4 + ) = 0 when = —4 and when = = 0. —s
¢'(z) >0 & zx<—4orx>0andg"(z) <0 & —4<zx<0,s0gis [_41_;]5} *
CU on (—oo, —4) and (0, 0o), and g is CD on (—4, 0). There are inflection
points at (—4, —56) and (0. 200). =6,-232)
4*

30. (@) f(z) =In(z* +27) = f'(z)= _f'(z) > 0ifz > 0and f'(z) < 0if = < 0, so f is increasing on (0, cc)

xt 4+ 27
and f 1s decreasing on (—oo, 0).
(b) f(0) =In27 == 3.3 is a local minimmm value.

(a* +27)(122) — 42 (4e”) _ 42 [3(=" +27) — 4a7]

© (=) = (z* + 27)2 (=% 1+ 27)2 O ?
_42°(81—2Y) 4" +9)(x+3)(xz—3)
(z* +27)2 (x* +27)2
f'(z) >0f -3 <2 <0and0 < x < 3,and f"(x) < 0ifx < —3or 1,
x > 3. Thus, f is concave upward on (—3,0) and (0, 3) [hence on (—3, 3)] — 0' : -

and f 1s concave downward on (—oo, —3) and (3, oc). There are inflection
points at (+3, In 108) == (£3, 4.68).
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e:

38 f(x)= has domain R.
14 e*
e*/e® 1 1 .
a) 1 = lm —————— =1 = =1,s0y=115aHA
@ lim f(z) = lim 0Fe)e  eme=g1 ox1 %Y
lim f(z)= lim ——— — —2 _ — 0 soy—0isaHA NoVA
o——0o z——oo | + g% 1+0
14+ e)e® —e® - e” e” . .
(z) = ( = = 0 for all . Thus, f is increasing on K.
(b)-f( ) (1"‘61:)2 [1_’_6:)2 -~ f g
(c) There is no local maximum or MIMIMTL (e)
1+ e%)%e™ —e® - 2(1 + &%)e”
d " — (
(1414 7)) —2e7] (1 —€7)
- (1+e=)* C (1+e=)3

') >0 & 1—e">0 < x<0,s0f1sCUon(—ococ,0)andCD on (0,cc).
There is an inflection pomt at (0, 1).

80. f(z) = aze’™ = f(z)=a [rebmz Dbz 4 €. 1} — ae®®’ (22 + 1). For £(2) = 1 to be a maximum value, we
must have f'(2) =0. f(2) =1 = 1=2ae®andf(2)=0 = 0= (8b+ 1)ae® So8b+1=0 [a#£0] =
b=—Llandnowl=2ac"'? = a=,E/2

2. (a) Lim [f(2)p(x)] 1s an indeterminate form of type 0 - co.

(b) When = is near a, p(x) is large and h(x) is near 1, so h(x)p(x) 1s large. Thus, Lim [A(z)p(x)] = co.

(c) When x 1s near a, p(x) and g(x) are both large, so p(x)g(x) 1s large. Thus, l.l_rf: [p(x)g(z)] = oo.

a a—1
L o .. ¥ —1mn ar &
6. This lumt has the form §. 3311 e ==an"% T =3
8. This limit has the form & lim 5228 H j, 4cosde  4() 4
0" z2—0 tanbxr  =—0 5sec?(5z) 5(1)2 5
o In z)? 2(Inz)(1/ 1 1/
14. This limit has the form 22 lim nz) B M =2 lim — 22 lim Tx —2(0) =0
T— oo x T—00 x—00 E—00
- 1 1/ 1 1
16. This limit has the form . lim —— Z lim T _ = ——
0 z—isinwmxr  z—1weoswmxr  w(—1) T
20. This limit has the form 3.
cosmxr —cosnr H . —msinmx +nsinnz § . —m cosmz +n® cosnr 1, o 2
lim —————— = lim = lim =§(n —m)
=—0 Iz ae—0 21’,‘ ae—0 2

Page 3




210-psldans

2
. 2 2
28. This limit has the form oo - 0. lim 2%¢* = lim —— £ lim —— £ jim — — lim 2:°=0

B—s— 00 o——0oD £ o——on —E T——oo & T—s— 0

. . . 1 COs X . 1—cosxzuw . sinx
34. This limit has the form co — co. lim (escx — cotz) = lim | — — = lim - = lim =0
z—0 z—0\sinz sinx z—0 sinx x—0 COS T

40. y = (tan2z)® = Iny =z Intan2z,so

. . . Intan2z m . (1/tan2z)(2sec” 2x) . —2z cos 2z
Im Iny= lim z-lntan2zx= llm —— = lim - - = lim ——
z—0t z—o+ z—0t 1/x z—0+ —1/z2 z—0+ sin 2z cos? 2z

= lim — - lim =1-0=0 =
z—0t sIn2x  z_.gt+ cos2x
lim (tan2x)® = lim ™Y =¢% =1
. —a? . xr H . .
5. lim ze™® = lim — = lim =0,s0y=01saHA.

z—too z—too g%

fla) =ze™™ = fla)=ze " (—2z)+e = -1=¢% (1-22%) >0 =

z? <3 € |z < 5,50 f is increasing on (—%__ %) and decreasing on

(—Do?— 12) and (31500) By the FDT, f(vli)
f

(—2z) = —1/v/2¢ isa local minimum

1/\@ is a local maxinmm and

f(x) = e (—4x) + (1 — 2:r:2]ns_mz (—2x) = e ™ (—2 -1 -0—23:2) — 2pe® (23:2 — 3) >0 & x> \/gor
—\/% << 0,50 fisCUon (ﬁm) and (—\/g,n) and CD on (—Do__ —\/g) and (ﬁ, ﬁ) IP are (0, 0) and
(i\/%?i\/ge-m)_
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