i
N A
[

2
7. y=10x + 13 9. v
11. () —2/(a + 3)* (D)
13. (@) 3a’—4 (b)) y=
(¢ 8

%x -
() -3 Gi) —3 (i) —3
—-x— 1L, y=8x~15

R

N/
i

15. a) 0 () C
(d) The car stopped.
17. =24 fi/s 19. 12a% + 6, 18 m/s, 54 m/s, 114 m/s

21. Temperature Greater (in magnitude)
(in °F)
BL—————TTT==
0 } i Time

(in hours)

23. (a) ) —1.2°C/h (i) —1.25°C/h (i) —1.3°C/h
(by —1.9 °C/h

25. (a) (1) $20.25/unit (i) $20.05/unit  (b) $20/unit

Exercises 2.8 O page 161

1. The line from (2, f(2)) to (2 + A, f(2 + h))
3. §'(0),0,9'4). g'(2). g'(—2)
5. ¥ 7. T;y="T1x — 12
l.A
+ 0 + K !
P \\‘
9. (a) ~2,y=—-2x—1 (2))] 8

P
15, —1/(2a — 1)’
19, flx)= Vx,a=1

23, f(x) =sinx,a = 7/2

3.296 13. | — 4da
1/(3 = a)’"?
Flo)y=x"a=1
. —=2m/fs

femk ek

[N N )
O == ﬂ bt

~J}

produced; dollars per ounce
(b) When the 800th ounce of gold is produced, the cost of
production is $17/0z.

(¢) Speeding up, slowing down, neither

-
)

. {a) The rate at which the cost is changing per ounce of gold

APPENDIX H ANSWERS TO ODD-NUMBERED EXERCISES 0O  A8F

(¢} Decrease in the short term; increase in the long term

2%. (a) The rate at which the fuel consumption is changing with
respect to speed; (gal/h)/(mi/h)

(b} The fuel consumption is decreasing by 0.05 (gal/h)/(mi/h) as
the car’s speed reaches 20 mi/h.

31. The rate at which the cash per capita in circulation is changing
in dollars per year; $39.90/yr

33. Does not exist

Exercises 2.9 O page 171
1. (@ =2 (b) 0.8 332 ®1 (@©F0O
() -1 (d —05 d@-3 &0 "O1 (2

y : | iy

Ay \”\\

fl
9. ) YA
|
! Oy o0—0
|z f'
: 0 X [} X
i
| O3 o0 ]
13. ¥ 15. ¥
I’
INE
0 X //1
CR—— 5 I a—
fllx)=e"

17. (@) 0,1,2,4 () =1, -2, -4 (¢) f'(x)=2x

19, f'(x) =5 R R 20 ) =3x"—-2x + 2R, R

23. g'(x) = 1//T + 2x, [~ 1. ), (=3, »)

25. G'(x) = —10/(2 + )% {x|x & =24 {x|x = ~2}

27. fi(x) =4x° R, R 29. (a) f'(x)=1+2/x°

31. (a) The rate at which the unemployment rate is changing, in
percent unemployed per year

(b) 1 U'tr) t U'r)
1988 ~0.20 1993 -(.70
1989 0.05 1994 ~0.65
1990 0.75 1995 ~0.35
1991 0.95 1996 -0.35
1992 0.05 1997 -0.50
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33, 4 (discontinuity); 8 (comer); — 1, 11 (vertical tangents)
35 2

Differentiable at —1;
not differentiable at 0

S -1 ifx<6 ¥ !
39 f(l’)z{l if t>6 I <

x—6 ; .
or f’(l)—l\"—6! 0 6 v

-1
41, (a) y (b) All x
© F1x) =2|x|

0

45, 63°

Chapter 2 Review O page 174
True-False Quiz

1. False 3. True 5. False 7. True 9, False
11. True 13. True 15. False
Exercises

1. (a) (i) 3 (@) 0 (i) Doesnotexist (iv) 2 (v) =
(vi) —e (vii) 4 (viii) —1 (b)) y=4,y=-—1
© x=0,x=2 (d —3,0,2,4
3.0 52 7.0 9.0 1l —j
5.0 17. -3 19.3 21.0
23. x=0,y=0 25. 1
31. (8 (1) 3 (1) O (i) Doesnotexist (iv) 0 (v) O
vi) 0 () AtOand3 (¢ ¥

3

13. —1

Oy 3 X

33B.R 37. () -8 (b)) y=—-8x+ 17
39. (a) () 3m/s (i) 2.75m/fs (i) 2.625 m/s
(iv) 2.525m/s (b) 2.5m/s

41. f7(5),0, '), f1(2), 1, f13)

43. (a) —0.736 (b) y = —0.736x + 1.104
() 15

est rate; dollars/(percent per year)
(b) As the inierest rate increases past 10%, the cost is increasing
£ -

a rate of $1200/ (percent per year).
(c) Always positive

it

a7. ¥ 49. () f'lx) = -3(3 = Sy
(®) (==.3], (==,3)
() s
0 x \j i
-3 — '
7
N

51. —4 (discontinuity), —1 (corner), 2 (discontinuity),
5 (vertical tangent)
53. 0.09 (or any smaller positive number) 55. 0

Problems Plus O page 179

i

1. 5 3. —4 5.1 7. a=
11. (b) Yes (c) Yes;no
13.@0 M1 (© flx)=x>+1

b2

*

V5o,

tof—
dejus

Chapter 3

Exercises 3.1 0 page 189

1. (a) See Definition of the Number e (page 187).

(b) 0.99,1.03;27 <e <28

3. flx)=5 5 fx)=2x+3 7.y =3y
9. V'(r) = 4wt 11 Y'(t) = —5471°

13. F'(x) = 12,288x> 15. g'(x) = 2x — (2/x%)

17. y' = 3vx + (2/Vx) = 3/(2xVx)

19. y' =3 + 2e* 21. 0 23. y =2ax + b
25.y' =1+ 2/(5¥x3) 27. v =3Jx — 5/(2x°V/x)
29. 4x — 4x3 31. 45¢™ — 15x° 33,1 —x72
35.(a) 0.264 (b) 2%%/5 =~ 0.263902

5

37.y=4 39. y=3x+3
10 3
e 'd
\ / 12)
L (2,4)
-10 10
-2 : 3
~10 -2
41. (a) (c) 4x* — 9x* — 12x + 7
50 100
r\ ) |
-3 j 5
~10 —40




1,1 o 1 §

2 if x| >3
55. (a) Not differentiable at 3 or —3; f'(x) = {—Azx I ] ::l 3
(b) y y
5 f

/s
0, .
3 Y—‘T

59, y=3x> —3x+3

61. 1000

Exercises 3.2 O page 195
1y =5x% 4+ 3x* + 2x 3. flx) = x(x + 2)e?
5.y = (x — De*/x? 7. h(x) = ~3/(x - 1)
9. G's) = Qs + D>+ 2) + (57 + 5 + D(Q2s)
[=4s* + 357 + 65 + 2]
I H@x =1+ x4+ 27 — 6x7*
13. y" = (=3* + 14t + 23)/(r* + 5t — 4)
15,y =3Vx + (V) = 3/(2xvx) 17y = (2 = 2)e’
19, y' = —(4x + 2x)/(x* + x2 + 1)
2L f'(x) = 2cx/(x* + ¢)? 23. y=1ix+
27. @) y=1ix+1 ()

25, y = 2x

[SIE

28, (a) (x* = 3x)ex® [= & (v — 3x7)]
31 (@) —=16  (b) =2  (¢) 20  33. 7
35. () 0 (b) —3  37. $7.322 billion per year
39 Two, (=2 = /3. (1 £3)2) 41, (c) 3e™

O page 205

(by —4fts (c)t=S5

APPERDIX H ANSWERS TO ODD-NUMBERED EXERCISES O AGg

) =8,
s=—4
=35,
§=~13 =0,
) =12

; ;
3. (a) 32~ 241 + 36 (b) =9 ft/s
O0<r1<2,1>6 () 96f ()

() r=2,6

=8,
s =32
t=6,
s=0
t =2,
=0 )s=32
s=0°¢ -
0 ’ s
5. (=) +1P ®) —%fts (0 r1=1
@o<r<1 (o) p3ft () =38
s=5

[
oo
vy —
[
|JI—:—A

[Ny

7. t=4s

9. (a) 30 mm*/mm; the rate at which the area is increasing with
respect to side length as x reaches 15 mm

(b) AA =~ 2x Ax

11. (&) (@) 5w (i) 43537 (i) 4.1

M) 47 (c) AA = 277 Ar

13. (a) 8w fi¥/ft  (b) 16w fi¥/fi

(c) 24 ft*/ft The rate increases as the radius increases.

15. (@) 6kg/m (b) 12kg/m

(c) 18kg/m; At the right end; at the left end

17. (@) 475A  (b) 5A;r=1s

19. (a) dV/dP = —C/P*  (b) At the beginning

21. (1) 16 million/year; 80 million/year

(b) P=at® + br* + ¢t + d, where a = 2325.67,

b = —1.306488 X 107, ¢ = 2.44631 X 10'° and

d = —1.52658 X 10°

(¢) P(1) =3ar’ + 2bt + ¢ (d) 14.0 million/year (smaller);
78.8 million/year (smaller)  (e) 86.5 million/year

23. (a) a’k/(akt + 1)*  (c) It approaches a moles/L.

(d) It approaches 0.  (e) The reaction virtually stops.

25. (a) 0.926 cm/s; 0.694 cm/s; O

(b) 0; —92.6 (cm/s)/em; —185.2 (cm/s)/cm

(c) Atthe center; at the edge

27. (a) C'(x) =3 + 0.02x + 0.0006x*  (b) $11/yd, the rate
at which the cost is changing as the 100th pair of jeans is being
produced  (c) $11.07/pair

29. (2) [xp'(x) — p(x)]/x?; the average productivity increases as
new workers are added.

31. —0.2436 X/min

33. (@) Dand 0 (b)) C=190

() (0,0), (500, 50): it is possible for the species to coexist.

Exercises 3.4 O page 213
1.1 — 3cosx 3. cosx — sinx 5 3t*cosr — i'sing

7. —csc Bcot § + ef (cot & — csc’B)




101X H ANSWERS TO ODD-NUMBERED EXERCISES

9. (xsectv — tan x)/x° 67, ol1) = 26727 cos 2t — 1.5 sin 217)

11, (sinx + cosx + xsinx — xcos x)/(1 + sin 2x) 2 I

13, (xcosx — 2 sin x)/x° 15, —csc xcot’c — cscix \ |

2Ly=2v+1- /2 23. y=x+1 ‘ |

25, (a) y = —x / \ . ¢\ ;(

(b) i 01 2 9 = 2

L6 - L N/ |
0 -1 -7
69. (a) y = 100.012437, 1000555k (b) —670.623828 A
71. (b) The factored form 75. (b) —ncos" 'xsin[(n +
Exercises 3.6 O page 230
-3 L2y =~(y+2-+6x)x

27. (2) 2 —esc’x 29, (20 + ) = 7/3, n an integer (b) y=(4/x) =2 — 3x,y' = —(4/x?) —

31. (a) 8cost  (b) 44/3, —4: to the Iett 33. 5 ft/rad (@) Yy ==yt (b)) y=x/(x— 1) vi= =/l =1y

35.5  37.sinl  39.0 41! 43.! Sy = xfy Ty = —x(Br 4 )/ + 8y)

45. (a) sec’™ = 1/cosx  (b) sec x tanx = (sin x)/cos’c 9.y = (3~ 2xy — y*)/(x* + 2xy)

(¢) cosx —sinx = (cotx — 1)/escx  47. 1 L y" = (y/x) + 2(x — P [or (3x* + 1 = 2xy)/(x* + 2)]
13. y = (thy\/—; - v) (x - 2x- ﬂ)
15. y' = tanx tan y 17 y =1+ [e"(l + x)]/sin(x — ¥

Exercises 3.5 O page 221 19. y' = —y/x 21.

L 10(x? + 4x + 6)*(x + 2) 23. dx/dy = (1 — 4y* - 2 y = xt)/Qayt + 4yr’)

3. —sin(tanx) sec™ 5. e¥Y(2/%) 25. y= ”‘;Di’g" 45 27.y=x  29.y=—f{x+ 2

F'x) = 7(x* + 4x)°(3x* + 4) [or 7x%(x + 4)(3x* + 4)] 3L (@) y=3xr—-3 (b) 5

9 ¢g'(x) = 2x — 7)/(2\/,}:2 - 7,\:)

11 2'() = 3(r — 1/DYX(1 + 1/1%)

13. y' = —3x%sin(a® + x?) 15, y' = —me™™

17. G'(x) = 6(3x — 2)°(5x* — x + 1)"(85x% — 51x + 9)

19. y" = 8(2x — 5)’(8x* — 5)"*(—4x? + 30x — 5)

21y =™ (1 = 2x%) 23, F(y) = 39(y — 6)Y(y + 7)*

25, f(:) = —%(2z — 1) 27. y' = —sin x sec*(cos x) 33. (@ 4

29. y' = 57'(In 5)/x2 31. y' = 3sinxcos x (sinx — cos x) [ ’\/ Eight; x =~ 0.42, 1.58
33. y' = —12cos xsinx (1 + cos? x)? (b) )1=+—:)t + 1,
35. y" = (3’ + 2e™)/(1 + *)? L yEIrT L
37. y" = (cos x — x sin x)e*"* ol \/j s (© 1% 3/3
39. y = [1 + 1/2vx)/(2Vx + Jx)
41. y" = cos(tan +/sin x )(sec’y/sin x)[1/(2+/sin x)](cos x) g ‘/\
43 y=—32x+ 4 45. y= —x+ 1 73
1
47. (@) y=13x+1 35. (£53/4, £5/4)  37. (xox/a®) — (yoy/b?) = 1
®) 3 41,y =2x//T=x"  43.y =eY(l + ™)
45. H'(x) = 1 + 2x arctan x 47. g'() = —4/Jr* — 1642
© 1 49. y" = 2xcot™'(3x) — 3x¥(1 + 9x?)
51. f'x) = e~ x¥/(1 + x*) — 2x arctan x
”3| ? 57 A
* 2:800——
J Sew—

~L5 400

49. (a) —1/(x*/1 — x?) JOO

51. ((/2) + 2nr, 3), ((35/2) + 2nw, —1), n an integer

5§3.28  55.(2) 30 (b) 36

57. (@) ; (b) Doesmotexist (c) —2 59, —174

61. (a) F'(x) = efe*) (b)) G'(x) = e™f'(x)

63. v(t) = (57/2) cos(101) cm/s \\
65. (a) dB/dt = (Tm/54) cos2m/5.4)  (b) 0.16 N




