b. iy = O b.. fi{x) = 5(x— 1)
(T 220 FER. .. o j"{x)—]{};z x=1; f(x) is undefined =
@769 , f (x) = 20(x — 1)
J ( = Fe BN B ot ni e s
Frixy=6x—14; f"(x)=0atx=—=2.333 NS X S AL VN] ISeee £
' 3 Gl 3
. y=6(0.708:. ) = 4= c. _,;"’"(l) =20(1 — 1)* = 0. so the test fails.
< 0. confirming tocal maximum. d. Critical and infleetion o e
4. Critical and intlection points oceur only where /, f‘_. or f” is undetined ioniv =
' L7 or 77 s undefined (no such points mdm)mt% or is zero {ail such points are fomms
ro (ail such points are found above).
37. fo)=ax’ + bx’* + cx + d: f'ix) = Jaxr — 2bx —
35. a. f(x)=3x*+ 8%’ — 6x* — 24x + 37, Fy=6ax+2b= f"xy=0atr=—>C
x e [-3, 1'} Because the equation for ;7 1) is & Loz 7o
( T : nonzero slope. /7 {x) cnc.ng =—2fz
i X 8ok ) } so there is a point of inflecti = —5&fi 3a
| 3 i )
| 5 — / ‘ 38. f(x) may not have a locai m r
i R / | minimum (if f'(x) is never zeroi: if this (s 207
| e o | .
| s ‘| the case, then the maximum anc minimum 00
| - . . fuit s o B LR e Y ok
5 r 2| where f'(x) = 3ax" + 2bx + c =0, a1
: : P T s 2bix~4h” 4. 3q-c -5 h- - Zac
Maximum (=3, 82), (-1, 50), (2, 77), X = N = e
minimum (=2, 45), {1, 18), points of ba =
inflection (—1.3, 45.7), (Q 2, 32.0) and the maximum and minimum o¢cur 2t
; (3 oh s s s ; s
Giobal maximum at (=3, 82} and globali \{bl — 3ac/(3a)units on either side or 2
minimum at (1, i8) inflection point —/(3a} (see Problem 33 .
b. ‘]‘"(x} = 12x‘ + 24—36_ — [2x - 24 39, f(x} — ng = bxz +eox+d
= [20c+ 20— Dlx+ D Fix)=3ax* + 2bx + ¢ f7(x) = f’im’ ~ b
G T, : ;3 rry .
f)=0e=x=-2,-11 Points of inflectdon at (2, 3) = [(2) =0 =
ot i i : 3.9, 2
Sixyis und%hnsd S x=-32 184 +2b =0
a4 —_ 7 2 / 1 = LI, P [ . i
f (’CJ 36x” + ‘1&‘7 12 =12(3x"+ 4x — 1); Maximum at (5, 10) = f{5)=0= 7Za - 105 -
(x)=0= f*u{z N7)=02152... ¢c=0
) 3 (3, 2) and (3, 10) are on the graph =
%)r_-i-34851--__ 27a+ 9 +3c+d=2.
f7{x} is undefined < x=-3, 2. . 1254+ 25b + Sc+ d = 10
c. =D =12[3(4) + 4(-2) - 1]1=36 >0, Solving this system of equations vieids
confirming local minimum. L, e 100 5 3
) » . . . i f(x)———r b e
d. Critical and inflection points occur only 2 2 2
where 1, /7, or 7 is undefined {only at 179 50 !
endpoints) or is zero (ail such points are found : N
above). _ | siL \
" - 5 o | 3,2 :
36. a. f=@— 1 +4,xe [-1, 3] A\ ey \x |
3 5 |
( L ) \ ;
(] | y
] } >
; - s The graph confirms maximum (3, 10) and points
A—— grap i
] b4 of inflection (3, 2).
/ . 3 1 4
| ¢ i 40. flx)y)=ax’+bx" +cx+d
T . — ‘ Fx) = 3ax” + 2bx + ¢; f(x) = 6ax + 2b
Maximum (3. 36), minimum (-1, =28}, Points of inflection at (2, 7) = /(D =0 =
o 1 C Nt i ’ e
plateau and »pomts of .mr“'i‘e tion (1, 4) B idh el
Global maximum at (3. 36) and global Maximum at (-1, 61) = f(=1) =0 =
minimum at (-1, —28) Y= Ipee = B -
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98 @ fey=ldat = 32047 ¢. There is no inflection pointat xr = =
f(x)=04x"-32=04(x-2)x +2x+ 4) concavity is down for botr sidss. |
x*+ 2x+4 has discriminanf =2"—4-4<0, an inflection point at x = L.

s0 f' (x) = 0 & x = 2 (critical point for f{(x)).
s 10
f7(x) =0 & x = 0 (critical point for " (x))

32 a. f{x) _— xl.z __3}:0.3
Fi0)=12x"2 0.6 =0.6x"(2x -1

B) #7{x) does not change sign at x = 0. Flelivs me = 0.5, and f" (x) is undefin=C
“( (%) 2 0 for all ) atx=0 (crltl(:dI points for f(x)}.

Fr(x)=024x0% +048x71% =0.24x P (x =2

i oy 1 +
& JIer=0 bue =y f(x) =0 < x = -2 (critical point for 7 (x:

29. a. f(x)=xe £7(0) is undefined, so f” has no critical poin:
f(x)=—xe"+e" =" (1-2x) at x = 0).
f(x) =0« x=1 (critical point for f(x)) b. f(0)=0"* — 3 - 0% =0 has only one valus
frx)=xe" —2e" =e " (x=2) ¢. Curved concave up because /”(x) > 0 for
f7(x) =0 < x =2 (critical point for /" (x)) x< -2

L f(x) = P+ 58— 6x+ 7

L f(x) !
1

(98]
[S5]
fo

b. Because f(x) approaches its horizontal
asymptote (y = 0) from above, the graph must
be concave up for large x; but the graph is
concave-down near x = 1, and the graph is
smooth; somewhere the concavity must
change from down to up.

(

i

|

\

I

c. No.e *z0Qforallx,soxe " =0 x=0. l
30. a.-f(x) =x%lnx \
Ffx)=x+2xmx=x(1+2Inx) . : o g
fix) and ' (x) are undefined at x = 0, so _ ME}leUIT.i (2'5’,7'6)’ rflmmurﬂ (0.8. 4.9

0.5 points of inflection (1.7, 6.3)

fix)=0ehx=-05=x=¢ " = e . s
- .. : & No global maximum or nunimum
0.6065. .. (critical point for f(x)).

Fiiy= 34 2 Inix b. fi(x)=—3x>+ 10x -6 N
frf()t?):()(:ﬂnx=—1.5<:>x=e‘l.5: f"('x)=0¢:>x:—}—i(5—é-.\,r’? e 5 85 .
0.2231... (critical point for /" {x)). 3
1 T 0.7847...
. 2 T nx- .. X )
> ‘]g{}_l = }Hg* 7 o ' Fr(x)=—6x+10; f"(x)=0=x= % =
= 1im —0.5x" = 0 by L’Hosnital’s rule. 1.666... =

x=0"

rr ” N — Y ] —
lim x” in x does not exist because x* In x is ' c. f7(0.7847...) = —6(0.7847...) + 10-
=0 5.2915... > 0. confirming local minimui.
undefined for x < (. T 2 : ; )
i ) d. Critical and infiection points occur only
c. All critical pomts fer ALt agppeaty where £, £, or " is undefined (no such point:
although the inflection pointat x =¢ " 15 exist) or is zero (all such points are found
above).

hard to see on the graph.

31. a flx)=x" 4+ 5x° 34. a. fix)=x"—Tx+9x+ 10
, 5 o5 10 _n 5
‘f’{x):?’)‘l’y- +? L ::)..' 1’3()[4!’2} [ § () /\
i 6 ! | I
F(xy=0< x=-2, and f’ (x) is undefined | s { |
it 1 7 e Ea i | | . ! i
at ¥ = 0 (critical points for flx}. 1/0,’ Y .
A
f'rr{- \ ot 10 —|,? ]r) 4,{‘ 10 _4/';( ] ;’, 1‘ x\ // VL
I . 2 TE o
G Q A — Sy !
P =alpes o Lijomtical pmnt for f{x); v
“(0) is undefined, so /* has no critical point
at x = 0). Maximum (0.8, *3 . minimum {3.9, -2.1,
b. The y-axis (x = 0} is a tangent iine because points of infiection (2.3, 5.6)
the slope approaches —ee from both sides. No global maximum or minimum
72 Problem Set 8-2 ' Calculus Solufions Manua!
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Jx)=3¢—¢ —xet =e(2 —x)
J{2)=¢(2 - 2) =0 = critical point at
f”(r)—de —¢—xef=e(l—-x)
fr(2y=2(1 - 2} =-7.3890... <0
] local maximum at x =2
PH'X)
L
5L //f\\“\
3N
: —
" The graph confirms a maximum at x = 2.
Fin
22, f(x)=-sin—x
S(x) i
_— T T
Jilx)=——cos—x
4 4
] b T . .
F2= ~d cos 7 (2)=0= critical point
atx=2
T Lo
(x)=—sin—x
F 16 4
? T
F/(2) = —sin—(2)=0.6168...>0
d 6 4
. local mimimum at x =2
flx)
1 /\
1 L 1 1 L 4
| 2 E
—T.L\ﬂ:/ \
The graph confirms a minimum at x = 2.
23, fx) =2 -x2+1
fx)=-22 -x)
JHR) = —7(2 — 2} =0 = critical point at
f”(x) . f-r/l.z) — 4 - 0
; 10(.111 minimum at x =2
\‘f(x)
: X
2
The graph confirms a mirimum at x = 2.
24, flx)=~(x— 2"+ 1
f==2(x-2)

F(2)=-2(2 - 2) =0 = critcal point at x =2

f‘”()(f) — 4‘2 =5 f”(Z\ — _2 < 0
- local maximum at x =2

Caleulus Solutions Manual
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4 x)

=2

The graph confirms a maximum at x =

25. flx)={x-12¥
f=3x-2)

F(2) =3(2 = 2)’ =0 = critical point at ¢

Frx)=6(x - 2)
j”( ) = 6(2 — 2) = 0, so the test fails.
/7 (x) goes from positive to positive as
x increases through 2, so there is a plateau
atx=2

f{x)

The graph confirms a plateau at x = 2.

2—-x+ 1
if =-4(2 ~ x)°
F@)y=-4@Q-2)=
Filxi= 120~z
F7(2y = 12(2 = 2y = 0, so the test fails.
J7(x) changes from negative to positive as
x increases through 2, so there is a local
minimum af x = 2.

: f(x

0 = critical point at x =2

(x)
(2)
(x) =

x4

t—’)

The graph confirms a minimum at x = 2.

27. a. f(x)=6x" — 10x°

Fx) = 30x% — 30x" = 30 (x + Dix = 1)
S (x)=0< x=-1,0, or 1 (critical points
for f(x))
F7(x)=120x" = 60x = 60x(v2x + D(x2x = 1)
F/(x) =0 x=0, £,/U2 (critical points for
ied)

b. The graph begins after the f-critical point at

x=—1: the f’-critical point atx = ~\/ﬁ is
shown, but is hard to see.
c. f{x) is negative for both x < ¢ and x > 0.
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