A34 Answers to Odd-Numbered Exercises

37. Tangent line: 3x —y + 7 =0
Normal line: x + 3y — 1 =0

39. Tangent line: x + 2y — 10 = 0
Normal line: 2x —y = 0

41. Tangent line: 2x — 3y — 3 =0
Normal line: 3x + 2y — 11 = 0

43. (8) (0’ _l)’ (_2’ %) (b) (_3’ 2): (1: —%)
© (-1+ v A= —32\/51)’ (-1 - v3, 202 2V2)

2
445, f'(x) = 3 47. f'x) = 2\/:_,.7

-1 1 . 2
I R O e

51. (a) —18.667  (b) —7.284 (c) —3.240
(d) —0.747 53, 56 ft/sec

55. (@ » (b) 50

() x=25

@y =1-0.04x

x 0 10 25 30

50

Y 1 0.6 0 —0.2

€ y(25 =0
59. (a) 2V2 units/sec  (b) 4 units/sec
() 8 units/sec  61. 2 ft/min
65. (a) y (b) No
5 (¢©) No

Chapter 4

Section 4.1

LfO=0 3. fu4=0

5. f'(—2) is undefined

7. Minimum: (2, 2)
Maximum: (-1, 8)

9. Minima: (0, 0) and (3, 0)
Maximum: (3, 2

)

11. Minima: (—1, —4) and (2, —4)

Maxima: (0, 0) and (3, 0)

13. Minimum: (0, 0)
Maximum: (—1, 5)

17. Minimum: (1, —11)
Maximum: (0, —3

19. fis bounded on [1, 2]
but not bounded on (0,

15. Minimum: (1, 1)
Maximum: (4, 4)

21. (@) Yes

21 (b) No

23. (a) No 25. (a) Minimum: (0, -3)
(b) Yes Maximum: (2, 1)
(b) Minimum: (0, —3)
(¢) Maximum: (2, 1)
(d) No extrema

27. Maximum: | £"(0)| = 2

29. Maximum: | £/(V/—10 + V108)| ~ 1.47

31. Maximum: | FO3)| =
33. Maximum: | f @(0)| =
35. Maximum: P(12) = 72

37. 0.4398
/ i

(0.4398,-1.0613)

5

0

-2

Section 4.2

LfO=f2=0

360

56
31

f is not differentiable on , 2)

3.f =0 s f'(ﬂ)

3

f,(6 +3\/§) 5
7. Not differentiable at x = (
9. Not differentiable at x = 0 '

IL f'(-2+ V5) =0

rff)s

19. f(?) =1 21

13 /(-4 = -1
-2 + \/6) _2
3

@) f(1) = f(2) = 64 o
(b) Velocity = 0 for some ¢ in [1,J

23. (a) —48 ft/sec (®) t = 3 sec
25. f(x) is not continuous on [2, 6]

B.@x-4y+3=9

() c=4,x—dy+4=0
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gtion A

| pcreasing 08 3, )

* oeasing 0 (%5 3)

IncreaSing on (—%, —2) and (2, o)
" Decreasing OO (-2,2)

5, pcreasiog o0 (-, 0)
pecreasing on (0, )

" Critical number: x = 1
hcreasing 08 (=%, 1)
Decreasing on (1, o)
Relative maximum: (1, 5)

9, Critical pumber: x = 3
Increasing on (3, )
Decreasing on (—%, 3)
Relative minimum: (3, —9)

11. Critical numbers: x = -=2,1
Increasing on (—®, —2) and (1, ®)
Decreasing on (—2, 1)

Relative maximum: (—2, 20)
Relative minimum: (1, =7)

13. Critical number: x = 0
Increasing on (—%, ®)

No relative extrema

15, Critical number: x = 0
Discontinuities: x = —3, 3
Tncreasing on (—, —3) and (=3, 0)
Decreasing on (0, 3) and (3, ®)
Relative maximum: (0, 0)

17. Critical numbers: x = —1, 1
Increasing on (—, —1) and (1, )
Decreasing on (—1, 1)

Relative maximum: (—1, %)
Relative minimum: (1, - %)

19. Critical numbers: x = 0, 4
Increasing on (—, 0) and (4, o)
Decreasing on (0, 4)

Relative maximum: (0, 15)
Relative minimum: (4, —17)

16
©,15)

(4, -17),

21. Critical number: x = 1
Increasing on (1, ©)
Decreasing on (—, 1)
Relative minimum: (1, 0)

(1,0 s
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23, Critical numbers; x = -1, 1

Discontinuity: x = 0

Increasing on (=, —1) and (1, ®)
Decreasing on (—1, 0) and (0, 1)
Relative maximum: (—1, —2)
Relative minimum: (1, 2)

(1,2)

-1,-2)

25. Critical numbers: x = —3, 1

21.

29.

1.

3.

3s.

37.
41.
47.

Discontinuity: x = —1

Increasing on (—%, —3)and (1, ®)
Decreasing on (—3, —1)and (-1, 1)
Relative maximum: (—3, —8)
Relative minimum: (1, 0)

20

\ (l‘ol-f'-‘-

(-3,-8)

(a) Not monotonic

(b) Strictly monotonic

(¢) Strictly monotonic

Moving upward when 0 < ¢ <3
Moving downward when 3 < ¢ <6
Maximum height: s(3) = 144 ft

o
3

r=

Increasing when 0 < ¢ < 84.3388 minutes

Decreasing when 84.3388 <t < 120 minutes

Increasing when 6.02 < ¢ < 14 days
Decreasing when 0 < ¢ < 6.02 days

T=10° 3. f)=—3x° + 32

J0)<0 43.g'(-6)<0 45.¢'(0)>0
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23. Relative minima: (£2, —4)
Relative maximum: (0, 0)

2
Points of inflection: (iﬁ’ _%)

1\

-10

33
2
_3V3 3v2

2 2)

(b) Critical numbers: x = *

’

f' < (@©on (—3, —%5) (—2—, 3) E:i—zf;)

25. Relative minimum: (1, —=27)
Points of inflection: (2, —16), (4, 0)

© F'> () on (

Section 4.4
1. Concave upward: (—%®, ®) y
3. Concave upward: (—, 1) %
Concave downward: (1, ) 14 J
5. Concave upward: (—%, —1), (1, ®) NI, S
Concave downward: (—1, 1) _MV 45 6
7. Relative maximum: (3, 9) @, —16)
9, Relative minimum: (5, 0) -28 1, -27)
11. Relative maximum: (0, 3)
27. Relative minima: (—1, 2), (1, 2)

Relative minimum: (2, —1)
13. Relative minimum: (3, —25)
15. Relative minimum: (0, —3) Y
17. Relative maximum: (-2, —4) t
Relative minimum: (2, 4)
19. Relative maximum: (—2, 16) o T 2
Relative minimum: (2, —16) ni

} t + x

Point of inflection: (0, 0) ,
-2 —; i 2
b
-2, 16)
29. Relative minimum: (—2, —2)
10
y
% P L M 31
-4 -2 2
2__
l-_
—10 1 e & 1 1 1 .
-4 | -2 - S
@ —16) 1
2oy ]
2.-2)_ |

21. Point of inflection: (2, 0)

y

2, 0)

+—t—t x
4

7




3. @ f'®) = 0.2x(x — 3)%(5x — 6)
f'ex) = 0.4(x — 3)(10x% — 24x + 9)
(b) Relative maximum: (0, 0)
Relative minimum: (1.2, —1.6796)
Points of inflection: (0.4652, —-0.7049),
(1.9348, —-0.9049, (3, 0)

4. fx)= &~ c)" has 2 point of inflection at (c, 0)if n
is odd and n = 3.
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Yy
3 3
L 2
¢ c
==t f—tp—-x x

T
c\Zc 3 ¢ 2% 3¢

Point of
inflection

43. Relative extrema: (2, 32), (6, 0)
Point of inflection: (4, 16)

45. (8) f(x) = »x° + £x?

(b) Two miles from touchdown

f“&”'
Py
—i| 3

. N
NG

1

47.

The values of f; P1s and P,, and their first
derivatives, ar¢ equal at x = 0.
49. (a) S">0
(b) Su <0
© s =¢C "=
@ s =0, s" = :
e S <0, §">0
@® s >0

Section 4.9

.h 2c¢ 3¢ 4.2 5.4 6.8 [
<p 8f 93 1O
13. Limit does not exist. ‘
15. Limit does not exist. 17.5 19. -1
.2 2.1 250 2. -3

29.
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41.

47.

49.

z 43.

LHEN

(@)
v
. oA .
A
(C) 70

-70

The slant asymptote y = x

39.

x 1 10 10? 10°
fx) 2.000 0.348 0.101 0.032
x 104 10° 106

fx) 0.010 0.0032 0.001

x+1

3o x¥Vx

=0

51. | x 1 10 102 10
fe) | —0.236 | —0.025 | —0.003 ~000p
—1 2%
s 104 10 106
fo | —0.000 | —0.000 | —0.000
lim 2x — V4x*+1) =0
53. 0.5  55. 100%
57. Horizontal asymptotes: y = *3
2
)
Section 4.6
1. y 3. y
4+ st
©, 3) o
[ e -3 -2 - \ i
_2—-
5. y .
)
] Yen
-3 - 1z 5"
-2
-4
-6+, —5)
9. y
2+
14+
oo/
-2 | 1 x
-1, —1)\T




15. y

-2+

,-.
=
-t e

ro—-

[ (1, -4)
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37.

41.

-15

The rational function
is not reduced to
lowest terms.

39. -
-\—\._‘_\.\\
- - e
The graph crosses the

horizontal asymptote
y = 4. The graph of
f does not cross its
vertical asymptote x =
¢ because f(c) does
not exist.

43. 3

N
LN

The graph appears to
approach the line y =
=x + 1, which is the
slant asymptote.

3x2—-13x -9

47, y = 5
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25. Bases: r and 2r; alfitude: L/z—’
27. (a)
Radius, r Height Surface area, §
22 [ 7 1 —
02 075 2m02) 02 + 7027 ~ 3
22 2 ]
04  —5on 2m04) 04 + =047 = o
22 [ 2
0.6 3 27(0.60)[0.6 + ——_| _.
Section 4.7 ﬂ((z)é6) I ﬂg§6)z= 5.6
08  —005 2m08)08+——_|_ o
1. (a) First Second 7(0.8) L 7(0.8)2 |
number, x number  Product, P G B ( 4 22 )
10 110~ 10 10(110 — 10) = 1000 W) §=20rhom
20 110 = 20 20(110 — 20) = 1800 B </ﬁ e
30 110 —30 30110 — 30) = 2400 @r=y,h=
40 110 — 40  40(110 — 40) = 2800 @
50 110 — 50 50(110 — 50) = 3000 _ .
60 110 — 60 60(110 — 60) = 3000 Radius, r Height  Surface ::rea M
() P = x(110 — x) 02 22 2 1.
(¢) 55 and 55 ' (0.2)2 2m(0.2) 0 2+ —o (0. 2)2 2203
(d) First Second 22 [ 2 _
number, ¥ number  Product, P 04 Toap 20|04+ & ap| =110
10 110-10 100110 — 10) = 1000 0.6 22 ] 2 1_
20 110-20 20110 — 20) = 1800 P moep 2m06)06 + s =756
30 110-30 30110 — 30) = 2400 22 ] 2 ]
40 110 -40 40110 — 40) = 2800 6.8 0.8 2708 Ak 7087 =0
50 110-50  50(110 — 50) = 3000 2 i 2 ]
60 110-60 60(110 — 60) = 3000 Lo Tiop 2010} 1.0 + o7 = 50.3
70  110-70  70(110 — 70) = 2800 22 2 7
80 110 ~-80 80110 — 80) = 2400 12 iy 2vr(l.2) L2+ op| =47
9  110-90  90(110 — 90) = 1800 2 - 2
100 110 = 100 100(110 — 100) = 1000 1.4 AP 2m(1.4)| 1.4 1.4 =437
© 2 i 2 ]
~ 43,
1.6 TL67 211-(1.6)_1.6 + 6]
22 i 2 ]
18— ~ 448
(L8P 21r(l.8)_1.8 + 18"
0 120 22 22
2.0 — ~ 47.1
0 T0.07 217(2.0){20+ .07
3. VI2and V192 5. 1 and 1 © .,
T.l=w=25ft 9 |=w=8f
7 fi
11. (5, \/;) 13. 600m % 300m
15. V=128 when x = 2
17.5—Wftxl+vrlftx4+\/7ft " '
» 18in. X 18 in. X 36 in. 31.
19. Rectangular portion: = ft x 32 ft " Bl
T+ 4 T+ 4 3[9
21. 0,0), (4,0), (0, 6) ol \/,:, ~ 1.42in.
5V2 30
23. Length: 5=; width: 5V/2 35. Side of square: _10V3

m; side of triangle: 5‘:’4’.\'3
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/10“’\7: ~35ft  (b) 10ft (¢) If the initial estimate x = x; is 0Ot sufficiently
i o nt 3+2 2\/— close to the desired zero of a function, .the x-
W= 3,h =8 g . intercept of the corresponding tangent line to the
P | il from the nearest point on the coast function may approximate a second Zer0 of the
:; 14-1421 x 107 function.
100
Section 4.9
; 10
1L 6xdx 3. 12 2dx S ——’?“‘de
. . 6x . 12x ST
—‘ 1 1 - 2x?
7. —dx 9. dx
Wr 1—x?
soon 43 | de=Ax | &y Ay | -H | ay
i \ \ oy |1 fla) Lo00 | 1.000 | 0000 | 1000
L (1 |%n f(xn) \f (xn) f’(x’:,) Xp _f,(x") 1.000
‘ \ ‘ 0.500 0.500 0.500 0.000 1.000
. -0.110 \ 3.400 |—0.032 1.732 __-—_——-———_/——’-—
L 0.100 0.100 | 0.100 0.000 1.000
0000 | O | —]
1.000
3 £5) I ) flx,) .- fx,) 0.010 0.010 0.010 0.000
' i " k ™ \ " D F) |7 S 0.001 | 0.000 | 1.000
0.001 0.001
‘ : ‘ 1 ‘ 1.000 | 9.000 0.111 | 0.889
5 068 7.1.146 9, 3.317 11. 0.569 ;
B'f,(xl)=0 15- 1=x1=x3= e _ _ dy
0= Xy = X4 = . 13. dx = Ax dy Ay Ay d)’ Ay
2
1. 54y = 5—2:—" 9. 2.646 21 1.565 T o0 | 5000 | 1000 | 0:80
ii' ((15939’ 0240 27 x~ 136 0500 | 2.000 | 2250 | 0.250 | 0889
. \a
: 0.100 0.400 | 0.410 0.010 0.976
i \ l 0010 | 0.040 | 0.040 | 0.000 | 1.000
) v 0001 | 0.004 | 0.004 | 0.000 | 1.000

(b) 1.333
(c) 2.405

15, | dx = Ax | dy Ay Ay —dy | 35
Yy

1.000 80.000 | 211.000 | 131.000 | 0.379

0.500 40.000 | 65.656 | 25.656 | 0.609

0.100 8.000 8.841 0.841 | 0.905

0.010 0.800 0.808 0.008 | 0.990

0.001 0.080 0.080 0.000 | 1.000
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17. (8) dA = 2xAx, AA = 2xAx + (Ax)? 9. 1.
(b)

-2+

—4-H

—64

(¢) AA — dA = (Ax)?
19. *7win?  21. (a) 3%  (b) 1.25% -of
23. (@) +2.887in3  (b) =0.967 in.2

(C) 1%, %% 13, y 15- y

25. @) 1%  (b) 216 sec = 3.6 min ' \/
3 150+
2 -
1

Section 4.10 1

-3

1. 4500 3.300 5.200 7.200
9. x=30 11. x = 1500 13. 20 15, 200
p =60 p=235
17. Line should run from power station to point across 17. 1
the river 3/(2V/7) mile downstream. s+
19. 8% 2. x=3
23. (a) p = %68 (b) C = $50.88
25. x = 40 units 27. $30,000
29. y = £5x, 6.1

19. y

1 2 3
Review Exercises for Chapter 4 2.
34
1 , 3. ,
5 8
6 -
4 4
3 2 Y T x
2 v v 2 7 o P D R R 3
1
B S T A Ls 25. Maximum: (1, 3) - (=24 VEs\ _ 1
Minimum: (1, 1) U e BT
5. 7. , 2.7F) =3 3r5@=];

33. No, fis discontinuous at x = 0
104 +
U Boe="2 37 ~409~455mm

d =~ 64 mi
. 39. 848 41 (0,0),(5,0), (0,10 43 120

/\' 47. 14.05ft  49. x = \/2—?3 51. —0.347
53. —0.453 55, (@) 2%  (b) 3%

1
(X}

1
o1





{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



