Pg 278 — 280; Answers

3. glx) =2x + 5cosx, [0,27]
g'(x) =2 — S5sinx
= 0 whensinx = 2,
Critical numbers: x = 0.41, x = 2,73
Left endpoint: (0, 5)
Critical number: (0.41,5.41)
Critical number: (2.73.0.88) Minimum
Right endpoint: (277, 17.57) Maximum

20

(27, 17.57)

2mr

5. Yes. f(=3) = f(2) = 0. fis continuous on [—3, 2],

differentiable on (-3, 2).

F) = (x+3)3x— 1) =0forx =1

c= %satisﬁes flc)=0.

9, flx)=x31<x<8
fx) = %\ W
flb) —fla) _4—-1 3
b—a 8—-1 7
2 3
Aoy = Zn=1/3 = 2
Sfe) 3¢ . 7

14\* 2744
=) =222 g
¢ (9) T It

11. Sx)

Xi= C0Sx, ——= 2 X%

SIE|
SE}

f(x) =1+ sinx

fb) = fla) _ (@/2) = (=7/2) _
b—a (m/2) — (—7/2)

fle)=1+sinc=1

c=0

15. f(x) = (x — 1)2(x — 3)
) =(x=121)+x=-3)Q2)x-1)
=x-1D)Bx-7)
Critical numbers: x = 1 and x = %
16. g(x) = (x + 1)}
g'(x) =3(x + 1)?

Critical number: x = —1

4. f(x)

X

ZEer

Slo)= x‘[*%(xz + 1) »‘/2(2x)] + (2 + )12

1

- (2 + 1)32

No critical numbers

Left endpoint: (0,0) Minimum
Right endpoint: (2, 2//5) Maximum

6. No. fis not differentiable at x = 2.

10. flx) = % l1<x<4
- 1
Fla)=-<
X
fb)~fl@ _ (/4 -1 _=3/4_ 1
b —a 4 -1 3 4
i T |
fe) = 7
c=2
12. f(x) = xlog, x = x ::; (1,2]
) = -
fx) = = 2[ln x + 1]
fb) =~ fla) _2-0_ )
b—a 2-1
c) =2 = 1 [Inc+ 1]
e 2t ¢
2In2—-1=1Inc
c=¢gh2-1 = - 1.4715
e
Interval —oo<x <1 1 <x<% 1‘ %X < oo
Sign of f(x) fx) >0 flx) <0 flx) >0
Conclusion Increasing Decreasing Increasing
Interval “wKxg =1 ]| =1l«x<geo
Sign of g'(x) g'x) >0 g'x) >0
Conclusion Increasing Increasing
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17.

18.

19.

20.

21.

25.

26.

) = Sl = BB 2B
h(x) = Vx(x = 3) = x 3x Interval 0<xc<| l <x<oo
Domain: (0, g B
omain:' (0,55) Sign of h'(x) hix) <0 h(x) >0
7 3 1/7 3 71/" . -
h'(x) = - E.x' 4 Conclusion Decreasing Increasing
3 3x—1)
=12 — ) =22 "1
2 2Vx
Critical number: x = |
fx) =sinx +cosx, 0 < x <27 P T Sar Sar
Interval 0<x<— X <€ = oKX & 2
f(x) = cos x — sinx 4 4 4 4
. T Sar Sign of f"(x) fx) >0 fx) <0 fx) >0
Critical numbers: x = — y = =
4 4 . 5 . ’
Conclusion Increasing Decreasing Increasing
flo) = (2 — 92
1 1
f’(1)=(2-t)2'ln2-2’=2’[(2—1)|n2—l] Interval —oo<1<2—m— 2—m<t<oo
f) =0 (2-nn2=1 Sign of f"(z) 1) >0 S <0
2— = A Conclusion Increasing Decreasing
- In2
1 =2 — —— = (.5573, Critical number
In2
glx)=2xInx 11
Test interval O<x<—-| —<x<oo
1 e e
g'lx) = 2\(—) +2Inx =24+2hx=0
2 Sign of g (x) g'<0 g’ >0
Inx = —1 ;
Conclusion Decreasing Increasing
Critical numbers: x = —
e
= Lo o
hie) = 31 8 Testinterval | —c0o <1 <2 | 2 <1< oo
) =43 -8 = = -
h) =1 8 =0Owhent =2 Sign of h (1) h'(t) < 0 h(t) > 0
Relative minimum: (2, ~12) Conclusion Decreasing Increasing
i it WRE st 37 37
fx) =x+cosx, 0 <x <27 T P %r g cx< T 3 v<om
f(x) =1 —sinx
- 1 5 Sign of f”(x) fx) <0 f7x) >0 fx) <0
“(x) = —cosx = nx ==,
Sfx) cos x Wi 272 Conclusion Concave downward | Concave upward | Concave downward

o)

brobintisstin: (52 (22 28
Points of inflection: > 2\ 33

fX)=a+2x—-4)=x—-12x—-16
f(x) =3x2-12
F) = 6= 0 whenx = 0.

Point of inflection: (0, —16)

Test interval =B & X <

0 0<x<oo

Sign of f"(x) fx) <0

) > 0

Conclusion

Concave downward

Concave upward
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27. glx) = 2x%(1 — »?) X y
g'(x) = —4x(2x*> — 1), Critical numbers: x = 0, +
g'(x) = 4 — 24x?

g"0) =4 > 0, Relative minimum at (0, 0)

LI ative maxi 11
g (1— \/:_}> = —8 < 0, Relative maximums at <i ok 2)
28. h(1)=1—4Vr+ 1, Domain: [—1,o0) 29. 30. }
o i ¥
2 o) 61
h()=1— m =0=1=3 :_L (5.1(5)) 54
/"(I) = ;
N T

1
h"(3) = 3> 0, (3, —5)is a relative minimum.

2%

252

2
; 2 == s I e = ()
®» s 0. I s
; 3P .~ tx 1
37. ,\'—lll;nA x+5 B - o8 ,\11]*“1 —2x - 2
5cosx 3x 3
39. lim - = 0, since |5 cos x| < 5. 40. lim —— = lim —/———= =3
X l_)n; X - ! €03 ‘t xoe Jx2 + 4 xooe J1 + 4/'\'-
i Ox . X ;
41. lim ———— =0 42. lim — does not exist.
v——oc X + COS X 1> -2 2 8inx
2x+3 &,
43. hix) = ! 44. g(x) = F+3
i inuity: x = S5x? 3
Discontinuity: x = 4 lim = :_ -~ = fisi = —5
- 9% 3 _ g 2 + (3/)’) _ X =oc X X =>00 J
x=ee X — 4 x|l — (4/x) Horizontal asymptote: y = 5

Vertical asymptote: x = 4

Horizontal asymptote: y = 2

3 3x
() == — 46. f(x) = —F/———
Discontinuity: x = 0 i 3  _ Jiii 3x/x .
y vooe Jx2 4+ 2 r=e J/x2 + 2/\/_\*2
lim (— - 2) = -2 3
X —oc\X = lim—‘—,=3
v /1 + (2/x?)
Vertical asymptote: x = 0 ; 3/
. 3x . 3x/x
Horizontal asymptote: y = —2 R ]_‘,'?_,_ (24D . l_'l"x S+ 2/(-V/3)
3

T+ 2/2

im
X =200 == V

Horizontal asymptotes: y = +3
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55.

56.

W= -2

["(x) = 24x — 12x% = 12x(2 — x) = O when x = 0, 2.

s - 8 = gld— D) :
Domain: (—oe, 0); Range: (—oc, 4)

f(x) =4 —2x = 0whenx = 2.

Therefore, (2, 4) is a relative maximum.

Intercepts: (0, 0). (4, 0)

fx) =483 — ¥ = ¥4 — x) y

Domain: (—oe, oo); Range: (—o0, 27)

f(x) = 12x% — 4x* = 4x2(3 — x) = O when x = 0, 3.

f73) <0

Therefore, (3, 27) is a relative maximum.
Points of inflection: (0, 0), (2, 16)
Intercepts: (0, 0), (4, 0)

57. flx) = x/16 — x?

58.

Domain: [—4, 4]; Range: [—8, 8]

— 22
flx) = % = 0 when x = £2./2 and undefined when x = +4.
=2

= 2x(x? — 24)
(16 — 22
f(-2v2) >0
Therefore, (—2+/2, —8) is a relative minimum.
M242)-< 0

Therefore, (2 2, 8) is a relative maximum.

f7x)

Point of inflection: (0, 0)
Intercepts: (—4,0), (0,0), (4,0)

Symmetry with respect to origin

fl) = — 47 ;

Domain: (—oc, oc); Range: [0, o0)

f(x) = 4x(x* — 4) = Owhenx = 0, +2
J3
f(x) = 4(3x> — 4) = O whenx = iT'.

£10) < 0

Therefore, (0, 16) is a relative maximum.
f1£2) > 0

Therefore, (+2, 0) are relative minima.
Points of inflection: (+2/3/3, 64/9)
Intercepts: (—2,0), (0, 16), (2, 0)

Symmetry with respect to y-axis
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59, flx) = (x — 1)’x = 3)

Domain: (— oo, o0): Range: (— oo, oo) (L)

/] (2.69. 0.46)
13
-

fAx) = (x — 1)2x = 3)(5x— 11) = 0whenx = | 3

5 d
2 / 4 6
S (L7100

1

F700) = 4(x — 1)(52° — 22x + 23) = Owhenx = 1,

I+

&

h

f13) >0

Therefore, (3, 0) is a relative minimum.

) <o

5
11 3456
Therefore, (?— 3135

Points of inflection: (1, 0), (L_S__‘./__Q 0.60), (

Intercepts: (0, —9), (1, 0). (3, 0)

) is a relative maximum.

11+ J6
5

s 0446)

60. f(x) = (x — 3)(x + 2)3

16,875 )
256 » R

) =x-=-3)03)x+ 2?2+ (x+2)?

Domain: (— oo, oc); Range: [—

-2

ENN]

= (4x — 7)(x + 2)*> = Owhenx =

S7x) = (4 = 1)2)(x + 2) + (x + 2)*(4)

Tl

= 6(2x — 1)(x + 2) = Owhenx = —2,

i

G
Therefore, (

)>()

L.
I

16.875
256

) is a relative minimum.

)

_62s

Points of inflection: (—2.0), (3, —5%

Intercepts: (—2,0), (0, —24).(3,0)

61. f(x) = x'3(x + 3)¥/3

Domain: (— oo, oo); Range: (— oo, oo)

x+ 1

flx) = G+ 3)Aah

= 0 whenx = — 1 and undefined when x = —3, 0.

-9 ) ) B
x) = poEFETTE undefined when x = 0, — 3.

By the First Derivative Test (—3, 0) is a relative maximum and (— 1, — iﬁ) is
a relative minimum. (0, 0) is a point of inflection.

Intercepts: (—3,0), (0,0)

63. ) = 2 -y
Domain: (—oo, 1), (1, 00); Range: (—oe, 1). (1, 0) |
A
) = (_x:2”: < 0ifx # 1. :;j
s EN
S = [FENE ,S\

Horizontal asymptote: y = 1
Vertical asymptote: x = 1

Intercepts: (—1,0), (0, —1)

-

(0, 0y

(=1 =1:59)
=
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2%

64. f(x) = Yo

Domain: (—oc, o0); Range: [—1,1]
_20 -1 + )

f(x) O+ 27 = 0 when x = +1.
—~2x(3:— 2%
M) = 7 = 3
S0 =~ = O when 0, £+/3,
f11) <0

Therefore, (1, 1) is a relative maximum.
f(=1)>0
Therefore, (— 1, — 1) is a relative minimum.
Points of inflection: (—/3, —v/3/2). (0. 0), (/3. V/3/2)
Intercept: (0, 0)
Symmetric with respect to the origin

Horizontal asymptote: y = 0

& = P gt
X

Domain: (—o0,0). (0, o0); Range: (—oo, —6], [6, o0)

; . 4 3_4+_~1_

o) =2+ 15 = ‘x—“‘ = Owhenx = +1.
8 _6xt +
/m=m+;=‘ﬁ8¢o

S=1) <0
Therefore, (— 1. —6) is a relative maximum.
f7(1) >0
Therefore, (1, 6) is a relative minimum.
Vertical asymptote: x = 0

Symmetric with respect to origin

65 f =13 —=

Domain: (— oo, oc); Range: (0, 4]

Flx) = (—1%8:—) = O whenx = 0.
. —8(1 — 3x) /3
fx) = i - 0 when x = +=
£70) < 0

Therefore. (0., 4) is a relative maximum.
Points of inflection: (+./3/3.3)
Intercept: (0, 4)

Symmetric to the y-axis

Horizontal asymptote: y = 0
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68. f(x) = 22 + % =

71.

77.

flx) = x + cosx

x3 +: 1
x

Domain: (—o0, 0), (0, o0); Range: (— oo, o)

fl()') =2x — ] = 2.\-3 =t = O0whenx = :

' TR T
2 2063+

fx)=2+ F = L‘x—” = Owhenx = —1.

1 3
Therefore, (—— . ) is a relative minimum.
Y2' Y4

Point of inflection: (—1.0)
Intercept: (—1,0)

Vertical asymptote: x = 0

hix) = (1 — x)e*
h'(x) = —xe*

h(x) = =(x + 1)e*

Horizontal asymptote: y = 0 (to the left)
Critical point: (0, 1) (relative maximum)

Inflection point: (—1,2/e) = (—1,0.736)

Domain: [0, 277]; Range: [1, 1 + 27]

Sx) =1 —=sinx > 0, fis increasing.

MY = _m3m

f"(x) = —cosx = 0 when x = R
7 37 3

Points of inflection: (75- g) (Ta-r 777)

Intercept: (0, 1)




