A24 Answers to Odd-Numbered Exercises

2=0 39
1. m = -2 3.1 37. 12x + 3y + “ Xty g
3 13. 0, D, (1, D,G D 4. @) 25—y -3=0 (b)x+2yi
43. (a) 40x + 24y — 53 =0 () 2,
45. @ x—2=0 My-5< Ty

47. y

15. (0,10, 2,4, 3, 1) 17.m=-4,0,4
19. m is undefined, no y-intercept
2. 2x—y-3=90 23.3x+y=0 2

53. 2x — y2= 0  55. Not collinear, becayge m
57. (0, L”ﬂ) 59. ( u)
2c ? Cc
61. 5F —9C — 160 =0 63.C=0.25x+95
65. y =875 — 175t where 0 <t <5
67. (@ x = 75(1130 = p)  (b) 45 units
(c) 49 units

69.2 171. —5\2/5‘ 73. 2V2

1¥m,

1, -2 G, -2
-3
-4

29. 2x -3y =0

Yy

iodmy ~3 (b) -9 (€)2b—-3 () 2x-5
RET I h) 3 (© Vec+3

(d) Vx + Ax + 3
-1
@l b -1 ©1 @ I%_—J
7.3+ Ax 9. 3x2 + 3xAx + (Ax)?

-
35.3x+2y - 6=0 11.
Y Vx-10+ Vx-1)

13. fx) =4 — x y
Domain: (—o, ) ﬂ
Range: (—x, )

T
[
I
).
[
|




oy A 17. h(x) = Vx — 1
Domain: [1, ®)
Range: [0, )

9. f@ =V~
Domain: [—3, 3]
Range: [0, 3]

21. f(x) = |x — 2|
Domain: (—%, ®)
Range: [0, ®)

23. y is a function of x 25. yis not a function of x
27. y iz a function of x 29, yisnota function of x
31. y iz « function of x 33. y is a function of x

35. ywmmota function of x

M. (@ y=Vx+2 ®y=—Vx

123456

D} —— t x

b 5 T
-4 -3 -2 -1

Answers to Odd-Numbered Exercises A25

€ y=Vx—4 @) y = 2Vx

y

39. (@) y = (x + 3 M) y=x>+3
4. @0 ®O (o -1 @ V15
e Vx2-—-1 ) x—1

43. (fo o) =x
Domain: [0, )
g N = |x|

Domain: (—%, ®)

x+1
45. (fo ) =~

Domain: (—, 0), (0, ®)
1
@°NW =711
Domain: (=%, —1), (=1, )
47. x = +3 49. %  51. Even 53. Odd
2
59. Rx) = 4 — ’—‘2— rx) = 2
61. h(x) =x*, px) =x
—
63. A=xy= x(&z——x) = x(50 — %)

65. V=x(12 — 2x)? 67. V = 108x% — 4x3
/2 Af72 —
6. T = x+4+ x 6x + 10
2 4
T1. (Ao n(t) = 0.367rt2

A o r represents the area of the circle at time ¢.

Review Exercises for Chapter 1

5.2 1.(-1,3,3,2, 4,1
11. Point: (=3, 1)

1
9, Center: (-3, 1)
Radius: 3




A26 Answers to Odd-Numbered Exercises

15. x2+y2—2x— 4y —4=0
(a) on the circle
(b) inside the circle
(¢) outside the circle
(d) inside the circle
19. ¥

13. ¢ = =21

4. @) 51. C = 0.30x + 150

1000 -

et i
4 8

(b) Speed of the plane is 560 mi/hr

25. y
3
v~
/ _?,'L —; X
_.|_‘>
27. (a) 7x — 16y + 78 = 0  29. (—4,5 31. 4,1
() 5x =3y +22=0
© y+2x=0
dx+2=0
33. v = 850a + 300,000 35. s = 6x2

Domain: {a: a = 0}

37. d = 45;¢

Domain: {x: x = 0}
39. P(x) = 500x — x?2

Domain: {z: ¢t = 0}

41. Function

<&, Function

43. Not a function

47. (@) —x2 + 2x + 2
(b) —x% — 2x
/ (© —2x* = x2+2x + 1
1 — x2
L 2x + 1
() —4x? — 4x
(f) 3 —2x2

X

Chapter 2
Section 2.1
.| «x 1.9 1.99 1.999
fx) 0.3448 0.3344 0.3334
x 2.001 2.01 2.1
fx) 0.3332 0.3322 0.3226
: i £ g
lim ———=— ~ 0.3333 (Actual limit is }.)
3. x -0.1 —-0.01 —0.001
f(x) 0.2911 0.2889 0.2887
x 0.001 0.01 0.1
f) 0.2887 0.2884 0.2863
li Vi +3 - V3 o
lim ~ ().2887 (Actual limit is —=-
x—~0 x | 2V3
S. R 2.9 2.99 2.999
f(x) —0.0641 -0.0627 —0.0625
x 3.001 3.01 3.1
f(x) —-0.0625 —-0.0623 ~0.0610

K [/ + 1] - (1/4) ~ —0.0625

x—3 xX—3
/A o

& B



9,2 11. Limit does not exist.

7-; 5. -1 17.-4 19.2 211
3 - -2 X
B2 15 M5 ©@6 @3
1 ((2) g B2 ©2 @3
29' A X =%
b }““f (
05
5 sxar | fex oy
3.9000 \ 6.9000
3.9900 \ 6.9900
3.9990 ‘ 6.9990
\ 3.9999 ‘ 6.9999
\ 4.0001 ]‘ 7.0001
\ 40000 | 7.0010
rz \ 40100 | 7.0100
r1 | at00 | 700 |

35, If lim f(x) = 4, we canniot conclude anything about
x-2

(). f(2) may not exist at all, or f (2) may be some

value other than 4.
Section 2.2
L@l 3 3@2 OO0 572
.1 912 1m2 1B.2x-2 B
3 V3 1
1. = Rt s
> 1. A -5
B.| x 0.1
f(x) 0.358
x 0.001
fx) 0.354
- 1
P E D 0.354 (Actual Yimit is —=
= x 2V2

)

Answers to Odd-Numbered Exercises A27

B0 x| -1 | oo | O
f(x) -0.263 -0.251 L,'E.Z.SO’—
0.1
x 0.001 0.01 !
fx) -0.250 —-0.249 -0.238
lim /@ + x] - (1/2) - —0.250
x-0 X
(Actual limit is —%.)
2.1 M1 (©1
29.@0 ®O ©0 .
3. @3 ® -3 (© Limit does not exist.
33. &  35. Limit does not exist. 37. 2
39. —lz 41. Limit does not exist.
x
43. Limit does not exist. 45. 2 47. -2

49. 1 51. —16 ft/sec
53. 7

/

2 i) 10

-1

Domain:{x:0_<.x<9,x>9}

1in; fx)=6

= .

It is not obvious from the graph that the function
does not exist at x = 9.

Section 2.3

. Continuous for all real x

. Discontinuous at x = —1

. Discontinuous at x = 1

Continuous for all real x

. Nonremovable discontinuity at x = 1

. Continuous for all real x

. Removable discontinuity at x = —2;
nonremovable discontinuity at x = 5

15. Continuous for all real x

17. Nonremovable discontinuity at x = 2

19. Nonremovable discontinuity at x = —2

21. Continuous for all real x

. Nonremovable discontinuities at each integer
25. Continuous for all real x

27. Continuous for all real x
29. Removable discontinuity at x = 1

SEeanw=



A28 Answers to Odd-Numbered Exercises

31. Removable discontinuity at x = 4

-2 2 4 6

33. Nonremovable discontinuity at each integer

35. (==, —6), (-6, 6), (6, ) 37. (—, )

41. (a) (0.6, 0.7) (b) (0.68, 0.69)

43. f(3) =11 45. f(2) = 4 47. a =2

49. Yes, fis continuous on [—1, 1].
1.04, 0<r=2

51. C = 1{1.04 + 0.36]¢ — 1], > 2, tis not an integer
1.04 + 0.36( — 1), t > 2, tis an integer

Nonremovable discontinuity at each integer greater

than 2

53. Discontinuous at x=3

//7

!

|
"

|

L

Section 2.4

1

]. — 1 —_— =
L. lim, a+2p @ [Jlim c+22- %
3 lim = e gy L _ »

x—»-3* 12 -9 x—=3" xz -9

S.

7.
11.
17.
19.
21.
25.
3s.
39.

41.
43.

x? . x3
x-l.il-%+x2 =9 xlu—g-xz -9
x=-1,x=2 9. x=0
x=-2,x=1 13. x = =2 15-x=0
x=-2,x=1
Removable discontinuity at x = —1
Vertical asymptote at x = —1 .2,

00 27, —» 29, % 3l. » 33,
®© 37, —x

(a) $14,117.65 (b) $80,000

(c) $720,000 (d) =

@ ffsec  (b) 3ft/sec  (¢) w

hamy

= —o0

0.3

(1N

-03

Section 2.5

1.
13.

15.

17.

19
21.

23.

25. lim

27.

0.01
. limBx +2)=8 Lets= 3 = 0.0033.
x—2

. lin;(xz—fi) =1

Assmel<x<3mdlet8=L£1=0.m2.

x2—-3x+2

dim ———M = = Let 6 = 0.01.

x—2 x—2

. lirrzl(x+3)=5 Let 6 = ¢.
. lirréB =3 Any § will work.

lim V=0 Lets= ¢

x=0

limx2=0 Lets= Vg

x—0

%
xl—lg x—2

Let § = 2¢.

2+ _6
=120y ahe

1]
ll—rgx_Z
lin;(xz—2)=2 Let § =
ImVx=0 Lets= g2

x—0*
L = Leté
x-—-1*x + 1 -

1
x—\2)2=°° Let § =

£
5

X[

S

x—2

limx2=f3)=9 79, 4

x—3



y

" EAeICiSes for Chapter 2

Rgvie
a7 55 T-i 9l
1] 1 M 15, —» 17.3 19.0
g3
p 1.1 1.01 1.001 1.0001
1.
£ 0.5680 | 0.5764 | 0.5773 | 0.5773
-V3
: /2—\//{?/1"‘_ =~ 0.5717
xlg{l-& X~ 1
| 95 False 27. False 29, Tre
R . |
3 Nonremovable discontinuity at each integer
33' Removable discontinuity at x = 1
35' Nonremovable discontinuity at x =
3. Nonremovable discontinuity at x = —1
9.c=72

41. Nonremovable discontinuity every 6 months

Chapter 3

Section 3.1

1. 3. (@ m= 0
by m= -3

5. f’(x) = 0 7. fl(x) = _5
9. f'(x) = 4x + 1
13' f,(t) = 3t2 — 12

1
1. f'0 = "z - 12

1
B.f'® =5 AT1

Tangent line: 4y = X +5

(-1, 0

2. fo) =x*— 1 o
' _ 1 f(x)—
ro=m 525"

@ =D=d
—Jlth; x—2
= lim (x + 2) = 4
23.f(x)=x3+2x2+1
W= fD
f(—2)—hm <12

x——2

(x3+2x2+1)—1

= *¥2

x—-2

= lim x2 =4

x—=2
25. f(x) = (x — ) o

coo o f) = Q)
f(l)_}clf} x—1

Cx=-D¥-0
=lim———
x—1 x—l

Limit does not exist.

f is not differentiable at x = 1.
27. (—», =3), (-3, ®)
31. (-, 3), (3, ®) 33. (1, =)
35. (—, 0), (0, «) 37. (@) 3
39. fis not differentiable at x = 1.

Answers to Odd-Numbered Exercises A29
15. f'(x) = 2x 17. f'(x) = 3%
Tangent line: Tangent line:
y=4x-3 y=12x—16
@9
F— 1
2 4

29. (—», —1), (-1, ®)

(b) -3
41. f’(l) =0



A30 Answers to Odd-Numbered Exercises

4. y=3x-2 45. y=2x + 1
y=3x+2 y=-=2x+9
47. True  49. True
51. | x -2 | -1.5 -1 -0.5
J®) | =2 —0.84375 | —0.25 | —0.03125
Lf’(x) 3 1.6875 0.75 | 0.1875

b 0| 05 1 1.5 2

0.03125 | 0.25 | 0.84375 | 2
f'@® | 0| 0.1875 0.75 | 1.6875 3
2
2 |— el 2
e
S
-2
53. (a)

o
2 "(Jf !

Sos

~

(b) The graphs of § for decreasing values of Ax are
secant lines approaching the tangent line to the
graph of f at the point (2, £(2)).

® .
i

sestion 3.2

1. Average rate: 2 3. Average rate: —%

Instantaneous r ates: Instantaneous rates:
£y =2 ORI
£@ =2 @) = -

L
16

5. Average rate: 4.1
Instantaneous rates:
=4
f'2.1) =42

9. v(5) = 224 ft/sec,
1L v<5\2/6) = -80V6
13. 740 ft

15.

60+ prm—

7. (@) —48 ft/sec
(b) s'(1) = -3 ft/sec
$'(2) = =64 ft/sec

(d) —293.9 ft/sec
v(10) = 64 ft/sec

ft/sec = —195.9¢ ft/sec

2
19. 2x 21. 2
27. (a) 50

dT
.= =K{T-T,
2. — =KT -T,)

Section 3.3

23.0 25, -$1.91, —$] 03
(b) 33.33

31. (a) A and B
(b) Greater
() .

—— 1

(d) Band C, D and E

L@; mi (o2 @3 3.0

5.1 7y 2x 9. =41+ 3 11. 312 -2
13. -1 15. 0 17. 4 19. 2x +%
21322 -34 5 53 Sl
x x

27. % 29 ﬁ ﬁ

Function  Rewrite Derivative Simplify
3. y= '3% y= %x* yo=—xt = ’}13
33y=(3\}r)3 y—%x‘3 y’=-—1x4 \'z’i)%
5.y = \/T; y=x2 o _l\,—m y = *‘:“]



ﬂlf*"'zzo

;9, 0.2 (\)‘é -1, (—\P -1)
:‘l- No horizontal tangents

‘3. )=2l_

45.
41. (a) 10,000 (b) 4000 (© 0 (d) —8000
g @i M3 ©0 @ -3
51, —44.1 ft/sec 53. —5.4 ft/sec?
Approximately g the accelera-
tion due to gravity on earth.
55. True
57. (a) 20

(b)T(x)=3(x—4)+8=3x-—4
©

It becomes less accurate.

Answers to Odd-Numbered Exercises A31

Section 3.4
1. f'ex) =2x2, f'O) =0
3. f'(x) =521 + (x + 3)(—2x3)]

5.

11.

13.

15.
17.
19.

21.
23.

25.

27.

29.

31.

37.
41.
45.

_5(x + 6)
x3

f'(y=-35

fl =@ —30@dx+ 3+ @x2 + 3x + 5)3x2 = 3)
= 10x* + 12x3 — 3x2 — 18x — 15

f'(0)=-15
i) =& - 3x)(—;2§> + (%i)(sx“ -3)
=3x% + %
f'-n==6
2x — HNA3) — (Bx — 2)(2) e 5
@2x - 37 Q2x — 3)?
&2 - D=2 - ) — (3 —2x— x?)2x) _ 2
% - 1)? (x + 1)?
Vx() - (& + pr/eval _x—1
X 2x312
24+ - @ F net+2) —12 -2t

(t
@2+t 2)?

SEru+2’
6s2(s> — 2)

xt AR ORLEDE]
( 2)(2) + (2x 5)[ D

x +
x4 8x — 1
x+ 2)?
15x4 — 48x3 — 33x2 — 32x — 20
(2 + xH)(=2x) — (2 — xH2x) _ _ 4xc?
(cz+ x2)? (c + x2)?

Simplif
2+ 2x , .

x
i 7

Function Rewrite Derivative

y=

Y= 33
3x2 -5 1 1
y="7_ y =702 =3 y =760 Y=

L




A32 Answers to Odd-Numbered Exercises

Section 3.5

y = fgx) u=gkx = f(w)
1. y = (6x — 5)* u=6x—5 y = u
.y=Vx2-1 u=xr-1 y=Vu
5.y=(x2—-3x+4% u=x2-3x+4 y = ub
7. 6(2x — 7)?
9. 12(9x — 4)3(9) = 108(9x — 4)3
! 13. —2(t — 3)7%1) = ~G=p

11. —m
—2(y3 — 4)-2(2+2) — _ 9x?
15. —-3(x 4)74(3x?) e

17. x24(x — 2)%(1)] + (x — 2)%2x) = 2x(x — 2)’3x — 2)
1

1
19. (1 — V(1) = ————
2 =071 = — e
t+1

1
21. (12 + 2t — D122t + 2) = ————
2( ) ) V2 +2r—1

1 6x

20052 -23 ..
23. 3(91 + 4) (18x) (9)62 ¥ 4)2/3
25. (4 — x2)—l/2(_2x) = _L

V4 — x2

2 4x

£ — ,2y-13(_ _ %
27. 3(9 x%)713(=2x) 3(9 — x2)13

1
S TP )L
1 — 2x2

1 - —
)(1 - xz) “2(—2x) + (1 — x®)(1) = ———'—T_—xz

31. x(z
33 @2+ DY(1) — x(1/2)(x2 + 1)"12(2x) _ 1
® - (x2 + 1)3/2

x2+1
(t—1D@3B)—@Br+2)
35. r = 1) =
1 — 3x2 — 4x32

37, ——————————
2Vx(x? + 1)2
2

5
(r— 1)

z weav of y coresponds to the poiat on the graph
wncticn wh cangent line is horizontal.

b the
- .’A\

Ll

4 x) coresponds to the point on the
« runcuon where the tangent line is

-5
,
B

y' has no zeros.

43 :
V14t

3

s
-3
_4"/4

-3

The zero of s’(¢) corresponds to the point on the
graph of the function where the tangent line is

horizontal.
45.9x — 5y —2=0 47. 12(5x2 — D(x2 - 1)
3 5 x3+x
3 + Y 5—=
53. (3x 1)(|)c3 ry x|>

= 4(x2 + x + 1)>2

The zeros of f' correspond to the points where the
graph of f has horizontal tangents.
57. (a) 1.461 (b) —1.016

Section 3.6

f 2 7 "'18 4 X
y2y —3); % 2 +x9)2 , undefined
R S L
15 4xy — 3x2 — 3y2’ —;—;— ; —% oo




10 16 3x
2. }—3 27. —;‘_3 29, —
3. (a) At(4,3):
Tangent line: 4x + 3y — 25 = 0
Normal line: 3x — 4y =0
(b) At (-3, 4):
Tangent line: 3x — 4y + 25=0
Normal line: 4x + 3y =0
33. Horizontal tangents: (—4, 0V, (—4, 10)
Vertical tangents: (0. 5). (—8,5

(=4, 10)

-10 -8 (-4, 0) 2

35. At (1, 2)
Slope of ellipse: -1
Slope of parabola: 1
At (1, —2):
Slope of ellipse: 1
Slope of parabola: -1

37. At (V2, —-V2):
Slope of line: —1
Slope of circle: 1

At (-—\/5, \/5):
Slope of line: —1
Slope of circle: 1

V2, -V2)

39.(x—l—2\/i)z+(y—2+2\/i)2=l6
(x—1+2\/§)2+(y—2—2\/i)2=16

Answers to Odd-Numbered Exercises W33

4l.x+2y-6=0

Section 3.7

L@: B2 3@-3 ® 3
5. (a) 247 inYmin  (b) 9677 in.%/min
7. If dr/dt is constant, dA/dt is proportional to 7.

9, (a) %ft/min (b) 4—57-Tft/min

8 :
11. 2057 ft/min

13. (a) 9 cm®/sec (b) 900 cm¥/sec
15. (a) 0 cm/min  (b) 12 cm/min
17. (@) & cm/min  (b) 0 cm/min
(©) —%cm/min  (d) —0.0039 cm/min
19. (a) 24.6%  (b) g; ft/min
21. (a) — 1 ftisec (b) ~3ftsec (0 -2 fusec
23. 21.96 ft¥/sec
25. (a) —750 mi/hr  (b) 20 minutes

27. ——28~ ~ —8.85 ft/sec

V10
29. (@) & fsec  (b) & fiisec
dv dp
0.3 — ~Zl =
3. v (I.det + vdt) 0

Review Exercises for Chapter 3

x+1
1. 3x(x — 2) 3. —z—xﬁ ‘3‘[’3
7 —2k 9. 2(6x" — 9x* + 16x = 7
AR S ' ‘
02 - 2
1. G2 — D¥Es® - 3 +29) 1 —(‘.\‘-ﬁ =
x2+1
—_ - 12 3
15. — T 1y 17. 32x = 128x
6x x+2 " ]
— — s .3. = ;
19 4 - 3x%? A (x + DY ot D'
9 20t + 2
5. T r o a=y
2(6x® — 1542 = 18x + 5) TR
JAo Z ol = AL .
= w2+ 1} : RICURARR

. WVa=yVy a5t




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


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


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


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


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


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


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


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


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


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

