ANSWERS TO ODD-NUMBERED EXERCISES M207

APPENDIX 1 ANSWERS TO DDD-NUMBERED EXERCISES AB3

n Answers to Odd-Numbered Exercises

CHAPTER 1 3’ (—ow, 0) U (5, =) 30 [0,4]

39, (—o, w) 4. (—m, w)
EXERCISES 1.1 = PAGE 19 v .
1. Tes 5
(@3 @® -02 (0,3 (@ —-08

(® [-24L[-1.31 (fH[-2,1] ] ! T .
5 [—85, 115] 1. No

9. Yes, [-3,21[-3, -2) U[-1,3]
11. Diet, exercize, or illness

11 7
\_/ 4. [5. =) 45, (—oo, 0) LD, =)
F Fi
44
0 i 3
15, (2) 500 MW; 730 MW (b) 4 AM; noon / .
17. T [:'l 5 T
H-\___/_
' 47, (—oe, w)
g Tom f i
14 amotmty

’ Frizs BlL fl=3Sx—L 1=x=3 R ) R —

N g
'/'_‘,.-f",,{_ff

Wod Ted TWed TWed Ted!

—x+3 f0=yx=3
=. f(x ={lx— 6 ifI<x=5
5 AD=10L-[F0=L=<10
B, Alxl =354 x>0 6L S =+ + (B, x>=0
B My =4x' — 64" + MIx, 0<xr=<6

15(40 — ) if 0=x-=40

BGE N 85 Flx) = {0 if 40 = x =65
001 15(x — 65) if x = 65
150 + F
Gl (M, 525)
W) +
50T
]gi,)ﬁ y :cim : 31::0.1. y ot |‘:I W65 R
(midvear)
(b} 126 million; 207 million B1. (2} #e9) (b) $400, 51500
5 12,1638 —a+2. 3" +a+ 23" +5a+ 4,
Ba? — Ja+ 4 122" — Ja + 2 34— at + 2, i: -

95 — 62"+ 132" —da+4, 32" +6ah +IV —a—h+2
2 -3—h A —1fax) N ' .
Moi—w, U3, UG, I (- ) B
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() 7 dollam)

2500

1000

9 10000 20000 30000 Findollas)

69. Fis odd, gis even M. (@) (—35,3)
73. 0dd Th. Meither T1. Even
19. Even: odd; nesther {unless f= 0 or g = 0}

b} (-5, -3)

EXERCISES 1.2 = PAGE 33

1. (a) Loganthmic (b) Foot (c) Rational
(d) Polynomnal degree 2 (2} Exponenhal
1@s mF (g

& (@) y=2x+b,

where b1 the y-intercept.

{f} Tngonometnc

=3 b=0

¥
/ B=—1

/ y=2r+k

o
u

//

®) y=mx+1— 1m
where m1s the slope.
€ y=2xr—13

1. Thewr graphs have slope —1. \_r

c=—]

o= =1

(=]

9 fAx=—3xix+ 1x-2)

11. (a) 8.34, change in mg for every 1 year change
&) B34 mg

13. (3) F (b) 2. change in °F for every
(oo, 212) 1°C change: 32, Fahrenheit
temperature corresponding
F=3C+32 to 0°C
n
/|
i—4u.7 €

15 (2) T=iN+Z (b) 1. change in “F for every chirp per
minute change () T6°F
17. (a) P=0434d + 15
19. (2) Cosine  (b) Linear
. (a) s

(k) 196 ft

Linear medel 1=
appropriate.

() y= —0.000105x + 14.521
() y = —0.0000897%x + 13931

1,000
(d) About 11.5 per 100 population (&) About 6%  (f) Mo
A (a) ol Linear model 15
' appropriate.
55
5. "
45 Eai
40
3135
fsoo 150 1sde wse wsme 200 e
jrs
by y=0.0265x — 46.875% () 6.27 m; higher (d) Mo
5. Four imes as brnght
. (@) N=31046A4"*% (b) 18
EXERCISES 1.3 m PAGE 42
L@y=Ad+3 @ y=rd-3 @ y="rc—3)
@ y=~flx+3 @& y=—fd (fy=~M-2
(2 y=3Ax) (& y=1x
1@3 ML @4 @5 (@2
5. () 7 ®
[ x g - 2
(=) ¥ (d) 5l
1 ] 1
P o x V] I




ym—E+1E+2 |,
: ¥l - 2

Lo in| = (
5. [:‘—12+25]:D.E:‘—En}

1. (a) The portion of the graph of y = fix) to the right of the

y-axis is reflected about the y-axis.
®) ()

¥ 5 e

S "| R

y=ll

29 (@) (F+ gl =xt + 5% — 1, [—m, )
) (F—ghle) =x — &+ 1, (—o, =)
() (fGhx) =3x" + 6x* — ' — 2x%, (o, )

3 2 2 _
(d) ( fg)(x) = Jl..rj-——xl: {x | x# tl,f\-"E}

. (@) (Fogiin) =4x + dx, (-0, )
) (ge Aix) =2 — 1, (—o=, =)

() (Foflx) =x* — 2x% (—m, =)
(d) (geghle) = 4x + 3, {—o, )

APPENDIX 1 ANSWERS TO ODD-MUMBERED EXERCISES ~ AkS

(@) (Fegia)=1— 3 cosx, (—o=, =)
1) (g e Fix) = cos(1 — 3x), (—o=, =)
(e) (Fofx)=9x— 2, (—=, =)

(d) (geghlx) = cosleos x), {—om, =)

2’ + x4+ 5
3. (a) (fng:lfx)—m,{x|x:é -2 -1}
¥4+l
(k) fg“f‘l(x‘l—w, {x|x#—1:ﬂ}
¥ +3+1
{c) [f°n{x}=w, {xlx;‘"—' o}
Ix

- +3 4 3
(d) (g g’ﬁfx]—31+s:{x|x# 2, g}

I (Fegeh(x) =3 sin(x") — 2

2 (fegehix =+ +1

. glx) = 2x + 2%, flx) = &*

1. g(x) = ix, Ax) = %1 + x)

. g(f) = ¢, flt) = secttan ¢

L= r gld=x—-1fx=x

8. hix) = x glx) = sec x Ax) =

Bl @4 ®3 ()0 (d) Doesnotexist; f{6) = §is not
in the domain ofg. (&) 4 (f) —2

B3 (2) ) = 60 (6) (A o)) = 3600 the area of the
circle as a funchon of tme

85, (a) s =./d + 36 (B) d =3¢

{c) [ Fe g} = /9004 + 36; the distance between the highthouse
and the ship as a function of the time elapsed since noon

7. (a) i (&) ¥
I— 121
[] ] o i
Wa = 1200
) ¥
- -

i) = 240Hr — 5)

0] 5 t
8. Yes; mm,
6. (2) Ad=x'+6 (@®agxl=r'+2x-1

B3, Yes

EXERCISES 1.4 m PAGE 49
1. (z) —444, —388, —278, —222, —164

&) —333 (o) —331

()02 ) L1111 @) 1.010101 () 1.001001
(v) 0.666667 (vi) 0.909091 (vii) 0.990099

(vii) 0999001 () 1 () y=x—3

B (x) () —32fk (i) 256 &5 (i) —24.8 fif

) 241685  (b) 2484

1 (z) () 465m/fs () 56m/s (i) 755 m/s

) Tmfs (b) 63 m/s
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9. (a) 0, 1.7321. —1.0847, —2.7433, 43301, —2.8173. 0,
—2.1651, —2.6061, —5,3.4202: o (c) —314

EXERCISES 15 = PAGE 59

1 Yes

1 (3@ bm, . ; flx) = % means that the valnes of fx) can be
made arbitrarily large (as large as we please) by taking x suffi-
ciently close to —3 (but not equal to —3).

(&) lm. s flx) = —= means that the values of f{x) can be made
arbitranly large negative by taking x sufficiently close to 4 through
values larger than 4.

B@E 2 M1 (&4 (d Doesmotexist () 3

. (@E -1 () -2 () Does not exist @ 2 (e} 0
(f) Does not exist (g} 1 (k) 3

@ —= ({®= (= @ —= (=

Hlrxr=-T x=-3x=0x=6

1. lim {x) exists for all a2 except a = —1.

—m

BE1 ®o

(<) Does not exist

15. - 1. ¥
2 "\
\ : >
Iy ——t—t—t———t—t—t—t—t
o 1 x
——

/

9.5 M+ B B\ W E 15

. n = n —= B - 37w

B, -y

1. () 0.998000, 0.638259, 0.358484, 0.158680, 0.038851,

0.008928, 0.001465; 0

(&) 0.000572, —0.000614, —0.000907, —0.000978, —0.000993,
—0.001000; —0.001

43. No matter how many times we zoom in toward the origin, the
graph appears to consist of almost-vertical hnes. This mndicates
more and more frequent oscillations as x — 0.

85 xe= 2090, £224; r= *=m (w4, (7 — sin (w/4))

EXERCISES 1.6 m PAGE 63

L@-6 (-8 2 (@ -6
(e) Does not exist  (f) 0
2105 &I T30 81 1.4

13. Does notexizt 155 1. —10 19 &
At B -+ BI1 N5 2N
M3 B|Wr WT M6 M4
5. Does not exist

1. (a) ¥ @ @1
) an -1
(1) Does not exist
0] () 1

9 (@035 @ -3
(®)

(b} Does not exist

51. (a) (1) —2 (u} Doesnotenst {m) —3
) () n—1 () m () aisnotan integer
5. & 63. 15; -1

EXERCISES 1.7 m PAGE 80

1. 0.1 {or any smaller positive number)

3 144 (or any smaller positive number)

5 0.0906 (or any smaller positive number)

7. 0,011 (or any smaller positive number)

9 (3) 0031 (&) 0.010

M. () /T000/% cm (b} Within approximately 0.0445 cm
{c) Radius; area; ./ 0007 ; 1000; 5; =0.0445

13. (3) 0.025  (b) 0.0025

15 (=) 0093 () 6 = (H¥ — 12)/(6F"V") — 1, where
B=1216 + 108& + 12./336 + 324= + Bl&?

41. Within 0.1

EXERCISES 1.8 m PAGE 50

1. bm, .. fx) =F4)

3 (@) f—4) is not defined and lm Mx) [for a = —2, 2, and 4]
does not exist o

(5) —4, neither: 2, left: 2, right: 4, right

L T »

9@ r

I
I

" Tw i6ie M !

1. 4 17. fi—2) iz undafined.




19. IJ.mI f{ x) does not exist.

S e
A

. II_I.:% fx) = A0)

F
L]
y=1-a
23. Define A2) =3. 25 (—w=, w)
(- dT)U(ET. =) 2R

3. x = (—x/2) + 2nw, n an mteger
10

N (—o=, —1] U0, =)

10 = r1I]
3/ 3 w8
a1. 0, left 43. 0, right; 1. left
F T
{1,e
2 0,2

57 ME@g=x+x+xr+1
B5. () (0.86,0.87) 51 (b) 1.434
65, Yes

) glx) =x*+x
63. MNone

CHAPTER 1 REVIEW = PAGE 94

True-False Quiz
1. Falze 3. Falze 5 Trme 1. False 9. True

11. Falze 13. True 15. True 17. Falze 19, True
21. True 23, True 25, False
Exercises

.27 (23,56 ([-66 (@ [-44]

(e) [—4.4] (f) Odd; it graph is symmetric about the origin.
L2a+h-2 5 (—wm g)uU(s =) (-, 00 U0 ®)
1R [0, 2]

9. (a) Shaft the graph § wmts upward.

(b} Shaft the graph 8 umits to the lefi.

{e) Stretch the graph vertically by a factor of 2, then shoff 1t

1 umit upward.

{d)} Shuft the graph 2 umits to the nght and 2 umts dewnward.
{e) Reflect the graph about the y-axis.

(£} Feflect the graph about the x-ams, then shift 3 units upward.

APPENDIX 1 ANSWERS TO DDD-NUMBERED EXERCISES ABT

1. e
¥= —Sin2x
ANV AN FANIVAN
WSOORS III\/ LR

17. (z) Neither (b) Odd (c) Even (d) Neither
19. (2) { fog)ix) = Jsinx, v | x € [2ow, ¥ + 2ow]. n an integer}
(b} (g = Fix) = sin 'z [0, =)
{e) (fo iz = Y= [0, =)
(d) (g = g){x) = sin(sim x), B
2. y = 02493 x — 423 4318; about 77.6 vears
7. (2) ()3 (@) 0 () Does notexist (i) 2
= () —o B r=0,x=2 () -3.0,2.4
®1 2: W3 Me |l
/< MO0 W1
8. () () 3 (i) 0 (iii) Does notexist () 0 (¥) 0 (vi) O
b} AtDand 3 () ¥
3

47. [0, =)

PRINCIPLES OF PROBLEM SOLVING = PAGE 102

1 ¥

L f=x" 81 1 -4
9. (3} Does potexist  (b) 1

Ma=1+3,5 123

15.(b) Yes (e} Yes;no
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CHAPTER 2

EXERCISES 2.1 m PAGE 110

1 @ fix) — A3) &) lim flx) — A3)
x—3 = x—3

1@2 @®yr=2x+1 (c

A

5 y=—8x+12 ILy=ir+3
9. (@) 8a—6a" (b)) y=2r+3 y=-8x+19

M. (a) Baght: 0 << v <" 1 and 4 < ¢ < 6; left: 2 <7 ¢ <7 3
stapding shll: 1 = =< 2 and 3 =< r= 4

®) rpms
1 —_—
] T
(saconds])
13, —24 frjfe

16 —2/a'm/s; —2m/s; —tmfs; —Em/s
17. g0}, 0, g4, g'(2). g1-2)
19 A2 =3;f2)=4

n. v
1
Q
% LN
B y=3x-1
B@-ny=-x+tT 0

5 1
2ery M=
B Ad=x"a=lor Axl=(1+x"a=0
B Ad=2"a=>3
N fix)=cosx.a=worflx) =coslmw+ x),a=10
29 lmfs; lm/s
4. IR Greater (in magnitude)

1. 6a — 4

{m e

43, (2) (0 23 million/vear () 20.5 millionvear

() 16 millionvear

(b} 1825 million/year () 17 million/year

45, (2) (1) $20.25/unit (1) 32005 unit  (b) 520/ unt

47. (a) The rate at which the cost 15 changing per ounce of gold
produced; dollars per cunce

(&) When the 800th cunce of zold 1s produced, the cost of
production is 17 oz

() Dacrease in the short term; increase m the long term

49, Tke rate at which the temperature 15 changzing at 3:00 AM;
1.75°F/h

51. (2) The rate at which the oxygen solubility changes with
respect to the water temperature; (mg/L)/*C

() 5'(16) = —0.25; as the temperature increases past 16°C,
the oxygen solubility is decreasing at a rate of 0.25 (mg/L)/°C.

5. Does not exist

EXERCISES 2.2 w PAGE 122
L@ 02 ®MO &1 (d@:2
=11 (HH0 (g —02

1 @I ®IV (@1 @I

1. ¥




. -

13. (3} The instantaneous rate of change of percentage of full
capacity with respect to elapsed fime in hours

(B) The rate of change of percentage of
full capaeity is decreasing and
approaching 0.
y=C1
Y 4 6 % 0%
15. ¥ 1963 to 1971
ol
0.05
.03 !

1930 1960 1870 198D 1960

17 (3 0,1,2,4 (& -1 -2, -4 (c) fliix)=2x
B A =LRR N F)=5 8RR
Afd=x—6".RLR

1

5 g0 = W (—a, 9], {—w=, 9)

2. ) = (—se, —3) U (=3, o), (—oe, —3) U (-3, =)

-7
3+ 0
M AN=4"RRE MN@E Alx=4"+2
33, (3} The rate at whech the unemplovment rate 1z changing, in
percent unemployed per year
(b}

¥ Lriey 3 L7(g)
1999 -0.2 2004 —0.45
2000 0.25 2005 —0.45
2001 09 2006 —0.25
2002 0.65 2007 04
2003 —0.15 2008 12

35 —4 (corner); 0 (discontinmity)
37, -1 (vertical tangent); 4 (comer)
n 1

Dhfferentiable at —1;
not differentizble at 0

58

41

g

57.

APPENDIX 1 ANSWERS TO ODD-NUMBERED EXERCISES  AGY

a=fLb=c=F

a = acceleration, b = veloaity, ¢ = position
. Gx+ 26
3 f(x) =4x — 3x%,
f{ E,_\ Mx) =4 — 6ux,
TR re=e
i Vi Mxy=0
[RA "
vl I
\.—_lr_L._l._ﬂ
MR
-1 fx=#§ F
. Fx) = i
) {1 ifx=6 1 —_
x 6 Q & x
fix) =
=g 4
(a) R ) Allx
() Fx)=2|x
0
63°

EXERCISES 2.3 ™ PAGE 136

1
1
13

17.

19

1.

.

fa=0 Lrd=-F & MO=3"—4
gi=2r—6x" Qgld=—-3™ 1M A =60/5
L Sipl=5p -1 15 Rla=18a+6
PN S
LN PR
L H) =3 +3 -3 -3
W= 1047 71— 2x+ 6 — B
_ i 14 9
ViD= -4 -6 PPN =5+—+—
¥ ¥
o 10 _x3 -
IO =Ty Mo
- M-t — 4P+ T
F =20 — 11y By =
. ‘ We + (¢* — 3 + 1)°
112
¥ o=2ax+b Ll

39.1“(:)=m
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Wy =070+ 47 - /i34 @) =
85, Plx) = nax" '+ (n— Da, x" 4 -+
&1, 45xM — 1547

49, (a) () 4x* — 911' —12x+ 7

o

L~

4J

LL

(*+:|

+ lax + @

L/
Fﬁ_

E;y=;x+l_:_y=—§x+~g[ ﬂ.y=—{x+§:y=21
5, f'(x) =42 — 9x° + 16, M2 = 124" — 18z

2 + 2x 2

T4 2007 (1 4+ 2P
6. (2) o) =3 — 3 a0 =6¢ (b) 12m/s*
{e) a(l) = & m/s
B5. (3) '=353/F
(&) —0.00212; instantapecus rate of change of the volume with
respect to the pressure at 25°C; m*/kPa
6. (a) —16 (8) —% (g} 20 69. 16
M@0 @ -1
. (&) ¥ = xg'(x) + glx)
&) ¥ = %;[ﬂ (e} ¥
75 (—2,21), (1, —6)
MW oy=12r—15y=12x+17 M y=1r—1
B (=2, 4)
85 () 3(x" + 3x7 + 17w + 82)%4x" + 0" + 17)
ﬂ.ﬂﬂ=xz—x+3 ﬂy=ﬁx1—%x+3
9. $1.627 billion /vear
93. No ¥

xyg [Jr‘l 5(1]

95. (a) Not differentiable at 3 or —3

Ix if x| =3
fx) =
0 {—Ex i x| =3

(&) ¥ ¥

9. a= -1 b=2 9. 6 103. 1000 105 3;1

EXERCISES 2.4 m PAGE 146
1. Flx) =6xr+ 2sinx 3 f’[x]=cusx—%csc1x
b ¥ = sec# (sec’@ + tan’d)

L y=—csini+ dteost+2amid
2 —tan x + xsec’y secfl tan @
= = r - ——
b 2 — ) WO =0 oy
13 L (P4 Jeose+sine
e 0+

15. A'(6) = coedl — B escdl cotdl + coc’d
. y= 2\."'?71 - %\-"317 + 2
B (@) y=2r (@)

B y=x—w-1

7. (3) seex tamx — 1

B, #costl + s 2 cos — @ smd

N @ Mo=(1+tamxlfzecx () FMr)=cosx+zinx
. (2n + 1w + +m, o an integer

3 (@) vif) =Bcost al) = —8sins

®) 43 -4, —4.%; to the left

. 5 fifrad 39 3 4. 3 3 -3

4% ; 4 -7 M —cozx BA=-gB=-3

sinx

1
B (a) see’ly=——= (b) secxrfamx = —
cos'x cos'x
(€} cosx — sinx = cotx — 1
ose X
5.1
EXERCISES 2.5 m PAGE 154
1. ;—‘ 1 wsecinx & &
3401 + 4x)* 2 sin x
1L Fx) = 10xx* + 3x° — 2)* (22" + 3)
) 1 2z
9 Fli= ———— M A=
W= { + 17

13. ¥ = —x'=imla’ + x°) 15 3 = sec kxlkrtan kx + 1)
A =022 -3+ x+ D28 - 12x - T7)
19 B0 =3 + 128 — D204 + 18— 1)
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n ,_ —lal + 1) Dy=-x+2 Wy=x+r My=-pr+m
T BG@) y=ir-1 ® ;

3y = {cos x — x =sin x) cos{x cos x)

;D = I — 0V + 1Y ny=i+1) #2

9y = I:x cors\."m]f\."m L

M. ¥ =2cosltan 2o} sec’(2x) L p =dsec’vtanx -2 2

a5 s _ 163in2x(1 — cos 20° l / A_J
¥= (1 + cos 2x)° -2

31. ¢ = —2 cos# cotlzin §) cse’(sin 6)

3y =30 + (1 - 39°{2x — 1501 — 39*] B -8y 3 -y WO

v L+ U0JR) a. () . Eight, x = 042,158

ZJx X
41 g'(x) = pl2rsin rx 4+ 0P 20 cos ) {

85y — — cos(tan wa) sec?{wx) sin/smitan wx) )
2/ sm(tan wx)

41 ¥ = —2xsmix); y" = —4x?cos(x*) — 2 sin(x?)

49. {0 = 3 sec’ 3¢, H7(¢) = 18 sec” 3rtan 31

Bl. y=20x+ 1 B y=—-x+w

8. (@ y=mr—w+1 (b) 2

3
L

®) y=—-x+Ly=ix+2 (1543

e 4. (£33 %) 85 (gxat) - _y;;,y}"b':] =1
49 51.

] j 14 . i

-1

2 - 24
2 — x?

51, (a) £'(x) =

59, ((w/2) + 2mw, 3), ((3%/2) + 2nw, —1), » an integer

6. 24 B3 (3) 30 (b) 36

65 (2) 7 (b) Doesmotexist (c) —2

B —1 T 68120 L9 7L 2sinlx & () — b= V) 4041 /atm
s PV — gaV+ 2a'ab '

15 v(f) = 77 cos(10ms) cm/s -
JB  Tw  Yut 8. (£,3.0) 8 (-1, -1,(L1)

1. (=) iy (b) 0.16 Bl. (1) 0 (&) —1

79. ofv/dk is the rate of change of velocity with respect to time;
/s is the rate of change of velocity with respect to displacement EXERCISES 2.7 w PAGE 172
Bl The factored fi 85, - =y 51 + 1
®) o () —ncos™ x sinl(n + 1)x] L) 30 —2M4r+36 (B) 9Bk () =26

(d0=¢r=2¢>86 {e) 96 fit

EXERCISES 2.6 m PAGE 161 I3 (2) 6t — 24 —6 &/
L{@y=9%y @ yr==0" 1 y==0 01 —5 - "3
3@y = ®)y=alx—1),y=-1x-1F s-UE
- g=2
x Ixt+y 0 -3
By =~ L y———F - s
¥ 7 L . =0
3 — Sxt — 4y Jx+ yui
o 3¢ Ay, lxiysnx
x4 3y — by cos x — 2y {1) Speeding up when
;= : ,_ yoeellaly) — 2 t<dort>6;
By=taxmy Wy ¥4 xosecix/y) slowing down when
- J_-‘xﬂ"'—i]f—t' - ysin x + ycoslxy) O=¢=<lord=<t=<8
- 2%y I xcoslay)

—Zx:y' + 4 - 61’_};

E L
n. B 4y — 'y + 2

25y =1x ]
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kol

1. (3) —; si.u(T) ) —sm28/: ()r=0.48

@4<t<8 (&) 48

i % ]

1
(i) Speedingup when 0 < ¢ < 2 4 < ¢ 6, 8 < ¢ = 10;
slowmg down when 2 <~ ¢ =4 6 << r<§
5 (3) Speedmg up when 0 = ¢ == lor 2 < ¢ = 3;
slowmg down when 1 = ¢ = 2
(b) Speedingup when 1 = ¢ == 2or 3 < 1 = 4;
slowmg down when 0 << ¢ < lor2 << ¢ 3
T.(2) 49m/s; —147m/s () After25s  (c) 3im
() =508s (e} =—-253m/Ss
9 (@) 756m/s (b) 624 m/s; —624m/s
11. {3) 30 mm'/mm; the rate at which the area is increasing
with respect to side length as xreaches 15 mm
() Ad = 2xrAx
13 (@) (@) 5% (i) 457 (o) 41w
®) 47 (c) Ad=2mrAr
15 (a) B ft¥t () 6w @R (o) 4w £Yf
The rate mereases as the radius mereases.
17. (a) 6kg/m () 12kg/m (c) 18kg/m
At the nght end; at the left end
18 () 4754 (b) SAf=73s
A. (@) ddP= - (b) At the beginning
5. (3) 16 million/vear; 78.5 millionyear
) A =ar’ + bt" + o + d. where a = 0.0012937L,
b= 7061422, c = 12,823.979_ d = —7T743,770
©) P()=3ar’ + 2bi+ ¢
(d) 14 48 million/year; 7529 million,/year {smaller)
() 81.62 million/vear
1. (a) 0.926 cm/s; 0.694 cm/s; 0
(®) 0; —92.6 (cm/s)/cm; —1835.2 (cm/s)/cm
() At the center; at the adge
A (@) ) =12 — 02x + 0.0015x°

(b) $32/vard; the cost of producing the 201st yard
{c) §32.20

. (a) [xp(x) — plx)]/x"; the average productivity increases as

new workers are added.

3. —0.2436 K/min

3™ () Dand0 (b)) C=10

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

EXERCISES 2.8 m PAGE 130

1. dVdr = 3x* dy/cr 3 48 em'/s

5% 3/(25%) m/min Ll (b)25 9, -18

11. {z) The plane’s altitnde 15 1 mu1 and 1ts speed 15 500 my/h.

(b} The rate at which the distance from the plane to the station 1=
increasmg when the plane 15 2 pu from the station

0] x @y =x"+1

. (e} 2503 mi/h
r

13. {3 The height of the pole (15 fi), the height of the man (& ft),
and the speed of the man (5 ft/5)
(b} The rate at which the tip of the man’s shadow is moving when
he 15 40 ft from the pole s

x+y
© @ =" @8

x ¥
15 65 mi/k 17, 837/,8674 = 899 &t/
19, —16 em/min 2. 2 = 554 km/h
2. (10,000 + 800,0005/9) = 2.89 % 10° cm’/min
% Lom/mm 20 650 = 038 ft/min 29 03 m’k
M Sm W emimin B S e 013200k
. 0398 m/mim 39 (2} 360 &5 (b) 0.096 rad/s
. Frkm/min 43 1650/,/31 = 296 km/h
85 115 = 678 m/s

EXERCISES 2.9 m PAGE 187
LHg=-10x—6 3 L)=ir+1

5 \."l—xtl—lgx;

V0.8 = 0.95,
099 = 0995

T. —0.368 < x =< 0677
9. —0.045 = x =2 0055

M. (&) dy=2xlxeos2x + sm2x)dy () dy = ——— d i
V148
see?,/r —du

13 dy = o dy = ———=dv
@d="7F * OF=gray

15. (3) dy = sec’wdx (b) —02

17. dy = ——=1. —0.05
@ d NEE ®

19. Ay = 0.64, dy = 08




M oAy= —01, dy= 0125

5. 10.003
M. (z) 270 em? 0.01, 1%
13 (2) 84/ = 2T em® o = 0.012 = 1.2%
(B} 1764 %" = 179 em®; % = 0.018 = 1.8%

23, 15.968 7. 1 — w/90 = 0.965

by 36 cm’, 0,006, 0.6%

35 (a) 2mch Ar
41. (z) 48,52

(&) wlArfh
(b) Too large

CHAPTER 2 REVIEW = PAGE 190
True-Falsa Quiz

1. False 3. Falze 5 Tme 1. Falze
9. True 11. False
Exercises

16) (@ 3mfs (@) 2T5mb (i) 2625 mps
() 2.525mfs  (b) 2.5m/s
R

¥

5. a=fb=fc=F

1. (2} The rate at which the cost changes with respect to the
interest rate; dollars /(percent per year)

(b} As the interest rate inereases past 10%, the cost 15 increasing
at a rate of $1200/ (percent per vear).

(c) Always positive

9. The rate at which the total value of US currency m cirenlation 15
changing in billions of dollars per year; $22.2 ballion/vear

M. Alxl=3x7+3 13 (e + 130+ 2)

15 T -

- 17. x{wxcos wrx + 2 sinwx)
2 vl

& B sec’yT — x
e+ 1y

4 i
n Loy lu
dxy* + x* =3

241 —x
Zsec 24 (tan 26 — 1)
(1 + tan 26°

.__ x — ¥ cosf:ll']
B xcos[xy} +1

2 -x-1" N, —6bresc’ (i’ + 3)

cosy' X — 4/ xrsm 4x
20x

an %[ern ) Sitan x + x secix)

1 35. 2 cos # tan(sin #) secltsin )

APPENDIX 1 ANSWERS TO ODD-MUMBERED EXERCISES AT3

- —_ Ix?
M. cosftan T + 2 Jzecty T + &) —
ECI'S( Y X HSEC 3 X ] 2\.;1 T 1-3
oM -+ o -sdht el
M. y=23x+1-m/3/3 M y=2x+Ly=—tr+1
10 — 3x T
El.ﬂa)ﬁ M) y=3x+iy=—x+8
()

-
3

+3x
. 2aglx) + xiglx) 61 2g(x)g'(x)
. filx) =g'(sinx) - cosx
Flalg(x]* + g (o LAXT?
[flx) + glx]?
M. Mig(sm 4x))g"(sin 4x)(cos 4x)(4)
7. (a) o(f =3¢ — 12; ald) = 6
(€23 () =

¥

5. (a) 2
61 b5 g'[g[r‘l}g"[ﬂ
&7

) ¢ =2;0=¢=12
@ t=>2;0=<t=12

T 4kg/m 77 % em¥min

7. 13fk Bl 400ft/h

8 @ Mo =1+ 531 +3r=1+x+1.03 = L0
(B) —0235 < x < 0.401

85. 12 + ir =167 em® Bl = B9 1

PROBLEMS PLUS = PAGE 134
(=323 83T a(nd

M. (@) 47,3/ T =dfs (b} 40(cos 8 + ' + cos%8) em
(e) —480w sinﬁ'{l + cos ﬁ'.l’\-"mj cm/s

13 5 £ (3, %), yr £ (2, %), 0, € (0, 5). e (4, 0)

15 (b) (D 53° (or 127°) (w) 63° (or 117%)

17. A approaches the midpomt of the radius ACL

19, —sma 2. (1 —2),(—1,0)
B TS5 B2+ Lr = 11204 cm¥/min
CHAPTER 3

EXERCISES 3.1 m PAGE 24

Abbreviations: abs, absolute; loc, local; max, maximum;

1. Abs min: smallest fimction value on the entwe domain of the
function; loc min at ; smallest function value when x 15 near ©

3. Abs max at s, abs mun at r, loc max at ¢, loc mm at b and r,
peither a max nor a min at a and o



AT4 APPENDIX | ANSWERS TO ODD-NUMBERED EXERCISES

B Abs max 4) = 3, loc max M4) = 5 and AB) = 4,
loc min A2) = 2 and £(1) = A5) = 3

T & L
3 3
2 2
1 1
IIEREEEE 1 2 3 &4 5 ¥
M@ 5 (b) }l
ﬂ/t : 3\; /}/L S
~1t =
() ¥

AN

NN
I -

15 Absmax A3 =4 17 Absmax A1) =1

18. Abs min A0) = 0

. Abs max Awf2) = 1; abs pun A —a/2) = —1

A, Absmin f—1) = I; loc min f(—1) =1

X Absmax (0} =1 1. Absmax A3} =2

2L oM -3 mao

%02 3103 39024 A nwinaninteger)
810 & A2)=16A5=7

4. fi-1)=8, A2) =19 48 f-2)=33, A2)=-31

5L A02) =52, A1 =2 8 FW2) =2 fA-1= -3

i - a - a“h®
B, flmf6) = 2/3, Amf2) =0 EI. f( ) “GiET

a+hb
8, () 219,181 () #vI+2 —5JI+2
61. (=) 032,000 (b) = /3.0 B3 =39665°C

65. Cheapest, r = 0.855 (June 1994);
most expensive, ¢ = 4618 (March 1998)

6. (2) r=3n (&) v=mkn
(z) .

ik,

EXERCISES 2.2 m PAGE 212

1.2 %3 5 [isnotdifferestizble on (—1 1)
7.033,63 81 139 131

15. Fis not confinous at 3 1. 16 5. No 3. Mo

EXERCISES 3.3 ™ PAGE 220

Abbreviations: ine, inereasing; dec, decreasing; CD), concave
dewnward; CU, concave upward; HA, honzeontal asymptote;
VA, wertical asymptote; IF, mflection point(s)

1@ (L3460 & 01,64 0,2
() (2,4).04,8 (2 (2,3

L (@) I'DTest (b} Concavity Test

() Find points at which the concavity changes.

& (3) Inc on (1, 5); dec on (0, 1) and (5, €)

) Locmaxatxy =5, locminatxr=1

1035 (246 (o) L7

9. (3) Inc on (—m=, —3), (2, =) dec on (—3, 2)

(&} Loc max f{—3) = 81; loc min A2) = —44

{c) CUon (3, «) CD on (—=, -2} IP(—L Z)

1. () Inc em (—1, 0), (1, =); dec on (—o, —1), (0, 1)
(b} Loc max f0) = 3; locoun A+1) =2

{c) CU on(—=, —/3/3), (3/3, =);

CD on (—/3/3,/3/3), IP (£,3/3, %

13. () Inc om (0, w/4), (57/4, 27); dec on (w/4, Sw/4)
(b} Loc max Aw/4) = 2 ; loc min ASw/4) = -7
() CU on (3w/4, To/4); CD on (0, 3w/4), (Tw/4, 2ok
IP (3:w/4, 0), (Tw/4, 0)

15. Loc max /(1) = 2; loc min f(0) = 1

17. Loc min fAl5) = —3

19. () [ has a local maxmmum at 2.
(&) F has a honzontal tangent at 6.

no o,

EEERREE



APPENDIX 1 ANSWERS TO DDD-NUMBERED EXERCISES ATS

3. ¥ " ¥ 35. (3} Inc on (—=, 4); 51_&1: on (4, 6) ¥ (4. a43)
I {b) Loc max fi4) = 442
:L \-/IA {c) CD on (—m, 6); No IP
I {d) See graph at night.
1 h N
i T 7 ] 3 T

=12

5. y 0. (a) Inc on (1, %); P
\’\ dec om [—o, —1) 12.642)
(5) Loc min (-1} = —3
\‘ {c) CU on {—, 0), (2, w);
CD om (0, 2);

IP (0, 0}, (2, 637) - T T
{d) See graph at night. J

2. (a) Incon (0, 2). (4, 6). (8, =k 4 1.3

dec on (2, 4). (6, 8)

(b) Loc max at x = 2, §; 2y

loc min at x = 4, § ?E;ﬂ(l.fcﬁ[“"ﬂ’ ’

ey e S (&) Loe min flx) = -1 o5y fems

@ ‘3”‘ ©.3) (¢) CU on (w/3, 5w/3); wAEE 5

: CD on (0, w/3), (5%/3, 2m); Nt/ =
5 t . -

(2) See graph at nght 1P (w/3,3), (5m/3.3) WL ey

2. (z) Inc on (—o, —3), (2, ®); dec on (—2, ) (d) See graph at nght

() Loc max f{—2) = 18; loc min f(2) = —14

{) CU on (0, =), CD on (—=, 0); IP (0, 2} a1 (3, =)

(d -2 iz ¥ 8. (a) Loc and abs max (1) = +Z, no min

' ®) (3 —17)
85, (b) CU on (0.94, 2.57), (3.71, 5.35);
3 CD em (0, 0.94), (2.57, 3.71), (535, 2m);
— + H IP (0.94, 0.44), (2.57, —0.63), (3.71, —0.63), (3.35, 0.44)
- 4]. CU on (—=, —0.6), (0.0, =), CD on (—0.6, 0.0)
48, (a) The rate of increase 15 mitially very small, increases to a
12, —14) maximmm at ¢ = § b then decreases toward 0.

() When =8 (c) CUon (0, 8); CDon (8, 18) (d) (8, 350)
1. Ki3) — Ki2); CD

Bl fx) =422 + 3? — 122+ T}

B. (a) a=0,b=-1 (b) y=—xat(00)

3. () Incon (—m=, —1), (0, 1}
dec om (—1, 0), (1, =)

() Loc max f{—1) =3, A1) = 3;
loc min £(0) = 2

(&) CUon (1473, 1//3);

CD on (—=, —1//3), (143, =),
P (2143, 3)

EXERCISES 3.4 m PAGE 234

1. {3} As rbecomes large, f(x) approaches 5.
(b} As xbecomes large negatrve, x) approaches 3.

(d) See graph at nght. L@ -2 MmM2 (e @ -«
@ r=1Lx=3y=-2y=2
3. (2) Inc om (—=, —2), (0, ) (2an X E0 731 83 M0 13 -1 154
dec om (2, 0) W3 Wi aya-b B
(b} Loc max #(—2) = T; ® o 7w =1
loc min A(0) = —1 1 e
{c) CU on (~1, x); A0 7 Bry=ke=2
CDon (—m, —1: IP (-1, 3) By=kr=-2x=1 Mx=3 HNWy=3
- 2 —_
(d) See graph at right. ST NAd=———" W@ B

xlx—3)



ATG APPENDIX 1 ANSWERS TD ODD-NUMBERED EXERCISES

a. y=0

5, ¥
. =1
= -
1\\‘___/-9 4 I
F2-1) -1
5. ¥

B0 (b) tx G4
63 N=15 65 N= —6N=-22

EXERCISES 1.5 = PAGE 242
Abbreviation: mt, intercept; 5A, slant asymptote

1L AR B pmt0rmtd6 ¥

C. None D.None .32

E. Inc on (—w, 2}, (6, =)

dec on (2, 6) 14, 16]
F. Loc max f(2) = 32;

loc min f6) =0

G. CU on (4, =), CD on (—=, 4); o 18, 0
IP (4. 16) '

H. See graph at nght

A R B pint0; ximt 0, 33 ¥
- None D.MNone |
. Inc on (1, =); dec om (—u=, 1) |I
Loe min {1} = -3 [
. CU on (—o=, =)
. See graph at nght_

S

oo

AR B jmt0; rmt0, 4 .
. Nome D.HNome !
. Inc on (1, =); dec om [—5e, 1) |

Loe min £(1) = —27 '
. CU on (—ss, 2), (4, =);
CD on (2, 4);

IP (2, —16), {4, 0)
H. See graph at right.

oy e

(]

1. AR B. pint0; x-mt0 ¥

C. About(0,0) D. None .—/
E. Incon(—m, m) {i,ﬁ
F. None

G. CUon (—2,0), (2, «=); ) o, ) T
CD on (—m=, —2),_ (0, 2); -
P (-2, 55 (0. 0), (2. 5) '

H. See graph at nght

=
&

A x|x#1} B. pmt0; wmt0 L
.MNone D VArxr=1HAy=1 {k
. Decon {—u, 1), (1, =) I
Nona =

. CU on (1, =) CD on (—==, 1)
. See graph at right.

oo ey e

VA (—w, UL ) U2, =) ¥
pnt 0; x-int 0 C. Neone

HAy=-1;VAx=2 Ly |

. Inc on {—s, 1), (1, 2), (2, =) |

Hone ——— f_ [ 3

. CU on {—, 1), (1, 2);

CD on (2, =)

H. See graph at nght

G2

13 A {x|x# =3} B. pimt—1
C. About paxis D VAxr==3 HAy=0
E. Incon{—ue, —3). (-3, 0k
dec on (0, 3), (3, =)

F. Loc max f(0) = —%

G. CU on (—m, —3), (3, =),
CDon (-3, 3)

H. See graph at right.




15. 4 R B y-int0: wint0 ¥

C. About (0.0) D. HAy=10 [5.4]
E. Inc om (-3, 3%

dec om (—u, —3), (3, o0) |

F. Loc min f{—3) = —%;

loc max (3} = &

G. CU on(-3./3, 0), (3,3, =)
CD on (—, —3+/3), (0,343
IP (0, 0), (343, =./3/12)
H. See graph at nght.

i

1A (—= 0) U0~ B. eintl ¥
C.Nome D HAy=0:VAx=10
E. Inc om (0, 2);

dec om (—w, 0, (2, =)

F. Loc max f(2) = &

G. CU on (3, m)

CD on (—, 0), (0, 3); IP (3,3 | |

19.4 R B y-int0: wint0 ¥ I
C. About p-axis D. HAy=1 -
E. Inc on (0, =); dec om [—=, Q)
F. Loc min (0} = 0

G CUen(—1,1); . [
€D on (—o, —1), (1, =); IP (+1,3)
H. See graph at right.

M. A [0,=) B pint0;e-mt0 3
C. None D None

E. Inc on (1, =); dec om (0, 1}

F. Loc min f(1) = -2

G. CUT om (0, =) 0 E] I
H. See graph at nght

23 A (—ow —2JU[L, =) ¥
B. ot —2.1

C. None D None

E. Inc on (1: mj; dec on IZ—:?G, —2:1

F. None

G. CD on [—=, —12), (1, =)

H. See gmph atright. 5 0y x

x AR B y-mmt 0 it O ¥
C. About the origin AL
D. HAy= =1 B

E. Inc on (—oe, og)
G. CUJ on (—m, O);
CD on (0, =); IP (0, 0)
H. See graph at nght.

yo-—

F. None s, 0 x

APPENDIX | ANSWERS TO 0DD-NMUMBERED EXERCISES ATT

T A {x|lr|=1,x#0} =[-1,00 U0, 1]

B. wint =1 C. About (0, 0) ¥
D VAx=20

E. Decon (—1,0), (0, 1)

F. Hone !

G. CU on (-1, —/273), (0, +273);
CD on I:_'\-".m: ﬂ:]r I:'\-"T"rj: 1}-:

IP l:i w.".ms £l xj)

H. See graph at nght.

M 4 R B oyt wintd, +31,3 €. About the origin
D. None E. Incom(—o, —1), (1, =); dec on(—1, 1)

F. Loc max f{—1) = 2; r ].?’
. 1,2 .
loc min f{l) = -2 A (3/3,0)
oL
/"[ Q x
Cain M

G. CUon (0, w); CD on {—m, 0);
IF {0, 0)
H. See graph at nght.

N 4aA R B pit—1; xmt =1
C. About p-axis D None

E. Inc on (0, =); dec on [—=, O)
F. Loc mn A(0) = —1

G CUen(—1,1}

CD on (—ss, —11, (1, =);
IPi{+1,0)

H. See graph at nght.

B A R B y-int0; wint o (0 an integer)

C. About (0, 0), period 2w D. Mone

F-(Z answers forQ = x = o

E. Incon (0, w/2); dec on (72, w) F. Loc max f(w/2) =1
G. Leta =sin W23 CU on (0, o), (7 — & =)

CDon (e, m— a); [Patx=0 m o 7 —o

AN A

I

B A (w2, w/2)
D VAx==x2 ,
E. Inc on (0, 7/2); I
dec om (—m/2, 0) . :
F. Loc mn F(0) =0 I
|
|
1

B. pint 0; pant 0 C. About y-amis

L]
5
N

G CUon(—%/2, w/2)
H. See graph at nght.




AT8 APPENDIX | ANSWERS TO ODD-NUMBERED EXEACISES

/A (03w} C Mome D MNome
E. Ine on (w/3, S5=/3), (T3, 37);
dec on (0, w/3), (373, Tw/3)
F. Loc min fim/3) = (/6) — 1+/3. A7=/3) = (7m/6) — 15;
loe max A57/3) = (55/6) + 2.3
G. CU on (0, %), (2, 37); CD on (m, 2a);
IP (o, w/2), 2w, =)
Fi

3
R

39, A. All reals except (2n + 1)% (0 an integer)
B. p-nt 0; wint 2nw
C. About the origin, period 27
D VAxr=1(2n+ l}w
E Incon((2n — L) (2n + 1)w) F. Mome
G. (U on (20w, (2n + 1l)w), CD on ((2n — l)w, 2nw);
IF (2w, O)

85 y=x-1 4 y=2x-12

4. A (—m, 1) U (], ) ¥
B. pint 0; v-mt 0 C. None

E. Inc on (—m, 0}, (2, =);

-
dec on (0, 1), (1, 2) ==
F. Loe max f(0) = 0; . 1)
loc min f2) = 4

G. CUon (1, =); CD on (—==, 1)

H. See graph at nght

D. VAx=1;8Ay=x+1 b
|
:
|
|
|
|

Bl A (—o, 0) U {0, =)

B. wint —4  C. None

D. VAr=0;SAy=x Y=
E. Inc. on (—u, 0). (2, o); P
dec on (0, 2)
F. Loc min A2) = 3 A ¥
G. CU on (—oo, 0], (0, =) v

H. See graph at right.

8.A R B pmtl;wmnt -1 ¥
C.Mone D SAy=2x+1 WEDA+1)
E
G

. Inc.on{—m, ) F. None
 (Uoen (_ =, _\_-'E], 1)

—
=)
‘.
]

s}

. : =
CD on (—+/3, 0), ('3, ),
P{+43,1+3/3)00, 1)
H. 5See graph at right.

i
J’ [ x
. . =2r+1
[V -%u'ﬂ +ild !
r

EXERCISES 2.6 m PAGE 249
1. Inc on (0.92, 2.5), (2.58, «); dec on (—=, 0.92), (2.5, 2.58);
loe max f12.5) = 4; loc min A0.92) = —5.12, f(2.58) = 3.998;
CU on (—w=, 1.46), (2.54, «); CD on (1.46, 2.54);

IP (1.46, —1.40), (2.54, 3.999)

10 404
f
] ] I
L/ J
] T I I =

3. Inc on (—15, 4.40), (18.93, ).

dec on (—oe, —15), (4.40, 18.93);

loc max f14.40) == 53,800; loc min £{—15) = —9,700,000,
M18.93) = —12,700,000; CU on (—ow=, —11.34), (0, 2.92),
(1508, =): CD on {—11.34, 0}, (292, 15.08):

IP (0, 0), = (—11.34, —6.250,000), (2.92, 31,800),
(15.08, —8,150,000)

1401 OO0 R il (WA




B. Inc on (—o, —1.47), (—1.47. 0.66); dec on (0.66. =);
loc max £(0.66) = 0.38; CU on (—w=, —1.47), (—0.49, 0},
{1.10, =); €D on {—1.47, —0.49), (0, 1.10);

IP (—0.49, —0.44), (1.10, 0.31)

-3
7. Inc on (—1.40, —0.44), (0.44, 1.40); dec on (—m. —1.40),
{—0.44, 0). (0, 0.44). (1.40, =) loc max f{—0.44) = —4.68,
£(1.40) = 6.09; loc min /1 —1.40) = —6.09, 70.44) = 5.22;
CUon (—m —0.77). {0, 0.77); CD on (—0.77, 0), (0.77, =;
IP {—0.77, —5.22), (0.77, 5.22)

Al

-
9. Tncon (-8 — /61, -8 + /61 ) dec on (—m=, —8 — /B1),
{—8 + /6L, 0}, (0, =), CU on (- 1": - 138, -12 + /138),

(0, w); CD on (—o, —12 — /T38), (~12 + /T38, 0)
15

= UY

095 —10
1. Loc max f(—5.6) = 0.018, A0.82) = —281 3,
£(5.2) = 0.0145: loc min f(3) =0
¥ ooz

|
|
|
1
|
|
|
|

L]
300 0.0z
. ,
~1%0 13 o g

xix+ 1%x" + 182" — 44x — 16)
13. Flx)=—
(x (x— 2P(x— 4
(x+ IHx® + 362" + 6x* — 628" + 6341" + 672x + 64}

=2 T
CU on (—35.3, —5.0), (~1, ~0.5), (~0.1, 2‘: (2, 4), (4, =);

CD on (—o, —353), (~5.0, —1), (0.5, —0.1);

IP {—35.3, —0.015), (- 5.0, —0.005), (—1, 0}, (—0.5, 0.00001),
{—0.1, 0.0000066)

APPENDIX | ANSWERS TO ODD-NUMBERED EXERCISES ATY

15, Inc on (—9.41, —1.29), (0, 1.05); dec on (—ce, —9.41),
{—1.29, 0}, (1.05, =); loc max f{—1.29) = 7.49, £(1.05) = 2.35;
loe min (—9.41) = —0.056, f{0) = 0.5; CU on (—13.81, —1.55),
{—1.03, 0.60), (1.48, =); CD on (—w, —13.81), (—1.55, —1.03),
{0.60, 1.48); IP (—13.81, —0.03), (—1.55, 5.64), (—1.03, 5.39),
(0.60, 1.52), (1.48, 1.93)

—15 _]0

—1

17. Inc on (—4.91. —4.51), (0, 1.77), (4.91. 8.06), (10.79, 14.34),
{17.08, 20);

dec on (—4.51, —4.10), (177, 4.10), (8.06, 10.79), (14.34, 17.08);
loe max f{—4.51) = 0.62, £(1.77) = 2.58_ f(8.06) = 3.60,
f14.34) = 4.39;

loc min /{10.75) = 2.43_ f(17.08) = 3.49;

CU on (9.60, 12.25), (15.81, 18.65);

CD on (—4.91, —4.10), (0, 4.10), (4.91, 9.60), (12.25, 15.81),
{18.65. 20);

IP at (9.60, 2.95), (12.25, 3.27), (15.81, 3.91), (18.65, 4.20)

5

18, Max f0.59) = 1, f{0.68) = 1. A(1.96) = I;

min F(0.64) = 0.99996, f(1.46) = 0.49, A2.73) = —0.51;
IP {0.61, 0.99998). (0.66, 0.99938), (117, 0.72),

(175, 0.77), (2.28, 0.34)

12

1
T
7
2w e
053 o7
08987




ABD APPENDIX1 ANSWERS TO ODD-NUMBERED EXERCISES

H. For c = (, there 15 an absclute mummmm at the origin. There
are no other maxima or mimima The more negative © becomes, the
farther the two IPs move from the ongin. ¢ = 0 15 a transitional
value.

A. For ¢ = 0, the maximum and minmum values are always
t%: but the extreme pomts and IPs move closer to the y-axs as ©
increases. ¢ = 0 15 a transitional valoe: when c is replaced by —c,
the curve 15 reflected 1n the y-ams.

06
NS
P e

W
\

i T
5 L
e A

~0.6

5. For |c| < 1 the graph has loc max and min values; for

|| =1 it does not. The function inereases for £ = 1 and decreases
for c = — 1. As c changes, the IPs move verhcally but not
horizontally.

21. (a) Posive (B) c

EXERCISES 3.7 m PAGE 258

1 (@ 11,12 (&} 115,115
7. 5mby25m 9. N=1

310,10 &%

1.
@ 51..'l| ‘ | | ‘ 12,500 &*
250
HHD 12, 500 fi* 20 2000 £
125
75
&)
I
F
@ A=xy () 5x+2p=750 (&) Alx) =375xr — 3x°

(f) 14.062.5 f*

13. 1000 fiby 1500 & 15 4000 em’®  17. 519128

19. (-5 3 2 (-5 +372) 2 Square side 7r
5. 172, V314 2. Base /3r height 352

B 4x5303) Mo=1+,5) 33 2Mom 3em
35. (a) Use all of the wire for the square

(&) 40,/3/(9 + 4,3) m for the square
7. Height = radins = 3w em

B V=1=/Y5,3) &8 EYi4a
5. (2) 157z Blese 0 — /3 cot @)
) b + 5(242)]

4. Fow directly to § 49, =485 km east of the refinery
51. 1033/(1 + J/3) ft from the stronger source

8. (a¥? + pP2 85 2.8

®) cos '(1/4/3) = 55°

51. (b) (1) $342.491; 5342 funit; $390/unit (i) 400
(1) $320,/umit

B (a) pld =19 —s=v (b)) 59.50

6. (3) o) =350 —%x () 5175 (o) 3100
65.935m 6. x=6m T. =/6

L+ WP

75 (2) About 5.1 kmfrom & (b)) 15 close to & C1s close
to I} WL = /25 + x¥x, where x = | BC

() =1.07; no such value (d) +41/4 =16

EXERCISES 2.9 m PAGE 267
1@ e=23 =3
3% B abe 111785
13. 1217562 15 0876726
10. —3.637938, —1.862365, 0.889470

19. 1.412391, 3.057104 21. 0.641714

7. — 193822883, —1.21997997, 1.13929375, 2 98984102
;. 0.76682579 21 (b) 31.622777

1. (a) —1293227, 0441731, 0.507854 (&) —2.0212
36 (1.519855, 2.306964) 30 (0.410245, 0.347810)
39. 0.76286%

(&) No

9 —1.25 11. 182056420

EXERCISES 3.9 = PAGE 273
LAY ="+ O
MY =3 +3 —x+ O

1L Fid=tr+18 -1+ C
T F =57+ 406" + €



APPENDIX | ANSWERS TO 0DD-NUMBERED EXERCISES  AB1

= -5{4x + O ifx=<0
9 Flx)=~+2x+C 1N F(x:]_{—iﬁdxaj+lf; Femn
1O =2"+3"+ 3 4 O
15. M) = —2 cos# — tan# + C.on (nw — &/2, o + w/2),
n an infeger
1. Fld=2sect+ "2 + C,
18. F[Jr1.I=Jr"—-I;Jrﬁ+4 N Ad=x" -+ + &+ D
B A =21+ e+ D
5 M) =—sme+ P+ e+ F
LAY =x+2¢"+5 20 Ay =40+ 207 + 4
M AN=2sne+tane+ 4 — 243
B[ A=—-x+2xr —x'+ 12x+ 4
35 fi§) = —sin® —cosh + 50+ 4

N AN =2x"4+2"+ 2" +2x+ 3 1. AR B pint2 ¥
W AY =2 —cosx— twx C. Mone D. MNome

.10 435 E Decon{—w, %) F Nome 1
85 G. CUon (—=, 0); -

A r CD on (0, =); IP (0, 2) *
H. See graph at nght.

a 1 x
9.4 B B. pint0; xint0, 1 ¥
C. Mone D. Nome 2
1. . 29, - E. Inc on G 0*:1: dec on {—N, %:l
o - F. Lecmin f3) = — % L
: ' G. CUen (=, 1), (1, =)
1 ({1 a0 3 CD en E%: 1}5 F {%: _'ul_ﬁ:]s (1, 0} o= i b x
) ~iw I ¥ H. See graph at right.
u/ 1 1 3 =
» N A {x|x#03}
B. Mope C. MNone
DHAy=0VAx=0,x=3
BMsid=1—cost—=int E. Ine om (1, 3); dec on (—==, 0),
Bl sl =+ + 14 — 26+ 3 {0, 1), (3, =)
B5 s(f) = —10=m ¢ — 3 cos ¢+ (6/m) + 3 F. Loc min f(llﬁ=%
5. (a) sid) =450 — 49¢°  (b) +/450/49 = 9585 G. CU on (0, 3), (3, %); CD on (—ce, 0)
(e) —9.8,950/49 = —939m/fs (d) About9.09: H. See graph at risht
B1. 225/ B3 §74208 BB 1L=118s
6. % =387 f/5 69 62300km/h* =48I m/s B. A fx|r# -8
. (z) 229125mi  (b) 21675mi  (c) 30 min33s B. ymt0, x-mt0 C. None
(d) 55425 mi D VAr=-8:53Ay=nx—8

E. Inc om (—o, —16), (0, «);
dec om (—16, —8), (-8, 0)

CHAPTER 3 REVIEW = PAGE 276 F. Loc max f{—16) — —32.

True-False Quiz loc min F(0) =0
1. False 3 Fale 5 True 7 Fale 9 True G. CUon (8, =): CD on (~=, —§)
1. Tme 13 False 15 True 1. Tree 19, True H. See graph at nght.

. B oA [-2 =)
Exercisas B. jeint 0; wint —2, 0
1. Abs max f4) = 5, abs and loc min A3) = 1 C None D. Nome
3. Absmax f2) = %, abs and loc min f(j] =1 E. Tnc on (— %, ), dec on (2, —3)
5. Abs and loc max fiw/6) = =/6 + 3. _ F. Loc min f{—%) = —3,/§
absmin f—7) = —7 — 2, loc min AS7/6) = 57/6 — 3 G. CU on (-2, «)

3

[ - | A H. See graph at rizht.



AB2 APPENDIX1 ANSWERS TO ODD-NUMBERED EXEACISES

AR B jeint -2

C. About yaxs, period 2w D). None

E. Inc on (20w, (2n + 1)7), 0 an integer; dec. on (20 — 1), 2ow)

F. Loc. max. f{(2n + 1)w) = 2; loc. min. f2nw) = =2

G. CU on (20w — (w/3), 20w + (m/3));

CD on (2rm + (w/3), 2w + (57/3)); P (20w = (m/3), —1)
H ¥

3
€D on (—=, —&), (0,8}, Y
5

A. Incon(—0.23,0), (162, =); dec on [ —, —0.23), (0, 1.62);

loc max f{0) = 2; loc man A1—023) = 1.96, A(1.62) = —19.2;

CUon (—m, —0.12), (1.24, =);
CD on (—0.12, 1.24); IP (—0.12, 1.98), (1.24, —12.1)

13 13

—iLs 04

()0 B CUeB 813,37

43 4/ Temfrom D % L=C 47 $11.50
49, 1297383 51. 1.167183557

B Ay =3 4 35 4 O

B Ad=0">+3cost+2

5L Ao =1x — 2 +4xt + 2x + 1

B od)=+cost+2

6. »

6. No
B5. (b) About 3.3 in by 2in. {2 20/,/Fin., 20,25 in.

PROBLEMS PLUS = PAGE 280

(24002 -4 13 9 imf2. Y4
M. —35=a=-15

1@ il + 10 &
1de 1db
15 (a) —tam ¥ [:E + ;;}

b£+c£— (b£+ cﬁ)secﬁ'
it ot e s ot
® Vb* + ¢ — 2bocos @
1. @) I, =0De, T: =(2hsec 6) /e + ([} — 2htan 6)/ e,
= 3+ IFlg
() e = 385 km/s_ e = 7.66 km/s, = 042 km
n. 377 -1 =111

CHAPTER 4

EXERCISES 4.1 = PAGE 293
L@ =33 /=4

£ 1T § ([

4 Ll afl | )

1 1

o 2 6 Er of 2 4 & &€x

b) Le=352, K =382

3 (z) 0.7908, underestimate (b} 11835 overeshmate

'” ] '" —
1—_"%\‘_ flx)= cos X ! == flx)=rtosx
™. ]
I SR
1] ¥ F iz = I 1] ¥ ¥ I ¥ r
P 8 B 2 T T T 3
B (a) 8 6873 (b) 5,5.375

T ¥ 7 },l

[

(c) 5.75,35.9375 T

) M



1. n = 2: upper = 37 = 942, lower = 2o = 6.2§

1 = 4: upper = gm + 2 Y /4) == B.96,

lower = (8 + \_-"'E_JI:"]T_.’“] = 739
¥
—
.
[0 = z im T x
3 ]

n = B: upper = B.63, lower = 786

¥

=
3

“l&
q
u

5. 0.2533, 0.2170, 0.2101, 0.2050: 0.2
11. (2) Left 0.8100, 0.7937, 0.7904;
right- 0.7600, 0.7770, 0.7804

12, 34.7#.448% 15 632L.70L

n ey -
19 hm S 21 l_:ln"n‘.l L2

w1+ 2ifn +1
23, The region under the graph of y = tan x from 0 to /4

;) L.=4=f

2. (=) ].im—i : i T ()]
mm =1
29, sin b 1

17. 155 &t

p—ea

ain+ 142" + 2n— 1)
12

EXERCISES 4.2 m PAGE 206

1. -6

The Fiemann sum represents
the sum of the areas of the two
rectangles above the xr-axs

kil il uli-
J =
1 I
e
|
b=
-

B 1012 14

2. lim ¥ el - —
n

@ %

minms the sum of the areas of i
the three rectangles below the
x-axis; that i, the net area of the
rectangles with respect to the
X-ANIS.

x

APPENDIX | ANSWERS TO DDD-NUMBERED EXERCISES
3. 0856759 i
The Fiemann sum represents ~|~
the sum of the areas of the L vﬁ/

two rectangles above the
x-axis mmus the sum of the
areas of the three rectangles
below the x-axs.

E@e6 w4 (&2
1. Lower, [; = —64; uppar, £: = 16

9. 61820 1. 09071 13. 09029, 0.9018

15.
a R The values of &, appear to be

approaching 2.

5 1.933766
10 1.983524
50 1.999342
1.999836

1 j--:l—x

1
o . o]
N lim ¥ (mEJ1=§

B ] n a
B4 I (@ -3 (2
®a2: WM I+Iw M M0 433 45 223
4. [F Alxde 49122
NBcE<A<D=C 5. 15

- - w = T =
ﬂ.S-—-_Iﬂ.-'xdx%-ﬁ 51.E'5'J’I_‘1and.t"ﬁw.3

EXERCISES 4.2 m PAGE 218

1. One process undoes what the other one does. See the
Fundamental Theorem of Caleulus, page 317.

3 (2) 02,573 @
®) (0,3) Pl
e x=3 4
i
N
ol 1 T
5, @), &)

ARl



AB4 APPENDIX1 ANSWERS TO 0DD-MUMBERED EXERCISES

T g0 =1/(x" + 1) 9 g'ls) = (s — 5°)°
M Flx)=—y1T+secx 13. b0 = —sm*(1/x)fx?
15. ¥ = yan x + /tan x sec’x

1 — 3P ; s
1my=—"—="_ 1 n6 13y
S T ) * I
®1+,32 o< nm©: n1 @nz
®B L o

39. The functon f{x) = x * 15 not confimous on the interval
[—2,1]. so FTC2 cannot be applied.

41. The function F(#) = sec @ tan ¥ is not continuous on the
interval [7,/3, ] so FTC2 cannot be applied.

#E ;o2
4. 375 E

A —1) 3 -1

49, ) = —

9 = o + 1
1 :

Bl. &'(x) = ———=rcos x + 3x% cos(x®)
X

8B40 55 29
B (a) —2./n. Fn — I, n an integer =

®) (0,1, (-3 -1, —/Fn—3), and ((Fn — L, (Fa + 1),

nan integer = 0 (¢} 0.74

58, (a) Loc max at | and §; ke
loc min at 3 and 7 ;
E) =3 2 4.,/\\'5 g

() (1.2),(4,6), (,9) o \/ :
(d) See graph at nght E U

6.z B fld=x""a=9

M. (b} Average expenditure over [0, /] minimize average
expenditure

73 In3 B T &' — 1

EXERCISES 4.4 » PAGE 326

i — (I + 0 i — i+t -2+ C
L3+ +du+ 0 Mi¥—4x+C

13, W% + csel + O 15 tam e + (7

Msnr+ i+ 0 it 5
20 [ A" s

—10 'j _/_,_f l'll.il

&

1w -2 ni m-2 HmBs 273

® 25 NnE @B\1+g4 B/WE NI
39.f 4135 43 =136 45 7

4]. The merease m the child’s weight {in pounds) between the
ages of 5 and 10

49, Number of gallons of cil leaked in the first 2 hours

51. Increase in revenue when produchion 15 increased from
1000 to 5000 units

5. Newton-meters 55, (a) —11-_m () i:-l-m

B1. (a) elf) = ;—t: + 44+ Fmfs (b) 416%m

5, 4651 ke 61. 1.4 mu 63 28320L

65. 4.75 * 10° megawatt-hours

6. —cosx + coshx + T qux"+x+mn'x+f
n. /6

EXERCISES 4.5 m PAGE 335
1. —(l/m)eoswx + C 1. 15(11 + 1M+ 0
5 —feos'9+ 0 1 —feoslxt) + O
—Ll-20¥+C M H2x+ 2P+ C
1 otsecdt+ O 16 3Far + bt + O
Wt + € 10 50+ 305+ C

n - +C BN +IP+C

SID X
5 —eota + O A e’y + O
B e+ 5 —0x+ W+ C

Mol — 1+ O B\ isin'r + O
1 0335
|
-2 — S 2 o =
[r f I

E® 2w WE W4 MO

B3 HB20I-1)a" 5 8 ind-anl
5.1 B..,3-1 B éx

5
4
6. Hlnxf + & MHL+eP+C The=+C
T tan v +3lnfl + %)+ € T —Infl + cos’e) + C
M lnlsinx|+C 8.2 B Inle+1) 85 74

5.

. s
(1—cos ;”)L 895 6L —+ln|5 — 3| + C

CHAPTER 4 REVIEW = PAGE 338

True-False Ouiz

1. True 3 True . False 1. True 9. True
1. Falze 13, Tme 15. Falze 17. Falze



APPENDIX 1 ANSWERS TO ODD-NUMBERED EXERCISES ABS

Exercises i 8w
1. {a) & b) 5.7 ¥
¥ ¥ L
y / //-—l
N ¥= fix) a i (5 B : H
2 ) ¥
A e

a x LU x

b,

- 5 162w

Li+m/d &3  Lfiscfish [ Addisa

9.37 1. = 1. —-76 153 17 Doe: not exst
1 . -

19.4sin1 2.0 B Sosm'mt+ O & 1731

7.7 W20 tma+C ANEZF
1. Fix) =241 + 1) ;. g'(x} = 4x cos(x™)
Jeosx — cos /T

q

N ¥ =
43. 0280981

45. Number of barrels of oul consumed from Jan 1, 2000, through
Jan. 1, 2008

41. 72,400 19, 3 Bl. (1 + x*){xcosx + sinx)/x*

W= +Idn=43 1 4mf21

PROBLEMS PLUS = PAGE 342

Lm2 3 fid=3r & -1 T[-1.2]

8. (@) tin— Un (&) L6026 — [8] — 1) — 3ali2a — [a] — 1)
15 2(,Z - 1)

9. 64n/15
CHAPTER &
EXERCISES 5.1 m PAGE 343
L2 34 EI195 LI af MEI o mm
= X r 4 1
B6F MEF WYysii N2-w2 A -

55 i B3 NI -1 0 30,050 004
35 111,125,286 838 37 2.80123 3. 025142
4,12, -0 43 1171 R 45 4232 o’

41. (3) CarA (b} The distance by which A 15 ahead of B after
l mimate (¢} CarA (d) =22 min

43, £/ B 4% Bl +§ B5 Inl -1}
5.2 —2In2

EXERCISES 5.2 m PAGE 360

x ¥y=3 iz ¥
1. 195/12 ¥ N ¥ %1 59
- 3
1 l'l yo=14+358Cx 1|.
=1 ':
-
e L N —— ——— R .
¥=1 | =1
[x] i y=0 3 x i x I
1
T




ABG APPENDIX 1 ANSWERS TO ODD-NUMBERED EXEACISES

15, 3/5 % 6n/7 5 8% L8 8 d4x 1. 768%/7
¥ | 13 16%/3 15 7#/15 1L 8x/3 19 5&/14
¥ } . (@) [Flmxsinrdr  (b) 98.69604
1 | "
I I A (3) 4w [’;: (7 — xeos'rdr  (b) 46.50942
— ] : . 5. @ [T 274 - Pysmydy (b) 3657476
=2 1. 368
¥ I 2. Solid obtained by rotating the remion 0 = p= x* 0 = x =3
I about the y-axis
|
1 | . Sohd obtamed by rotating the region bounded by
e E— Wx=1-yx=0and y=0,or @ r=yp" x=1andy =0
; . about the line y = 3
“ : A 4 Lo 300,13%405 E/Lix' W Er W4 Tx
N 4m/3 8 117w/5 & iwr &L fwrth
| EXERCISES 5.4 w PAGE 11
: 1. @) 7200 &b (b) 7200 ftlb
= 34581 5 1807 T LA
i 9 (@) Z=1047 () 108em 1. W =3
1S

13. (@) 625 fi-Ib  (b) 7 f-Ib 15. 630,000 fi-Ib
17. 385717 19. 245071 N =106 % 10°7
A =104 % 10° fi-Ib 25 20m

2. (2) Cm|mg(L - %J (b) =830 10°7

19. =3 A =3 B =3

E Liw/45  Iw/3 A 17w/45 EXERCISES 5.5 m PAGE 375

@ G'H:tm _L?'Ej e 1.2 2% B 20354015 1254

3. (@) 2w [F 841 — 24 dx = 78.95684 L1 M4 @ »

®) 2w [} 8T — 447 dy ~ T8.95684 i (5.4}
3. —1.288,0884;23.780 37 Lyt

3. Sohd oﬂedbyrotaﬁngl‘he region ) = x = 7, pir=3p

0 = y = +/sin x about the r-ams
41. Sohd obtammed by rotating the region abeve the x-axs bounded

by x = 3" and x = 3* about the y-amis 14 @0 .1
4, 1110em’ 45 (1) 196 (b) 338
. twcth M wi(r—1h) 51 3b%h g T 3 4 5 x
5. l0em’ B5 24 EL1  BO =
6. (3) 8w [/ —pidy () 2R M. (&) 4/ (b) =124, 2381
6. (&) mth B& EZmr® LBV - (e} 3
¥
EXERCISES 5.3 = PAGE 366 s
1. Circumference = 2wx, height = x(x — 1) «/13 [ ]

15. 2 17. (50 + 28/x)°F = 59°F 19, 6 kz/m
n. 547 =04L




APPENDIX | ANSWERS TO DDD-NUMBERED EXERCISES ~ ABT

CHAPTER 5 REVIEW ® PAGE 378 B () L 7 @) L
Exercises € 7' = (&) Fix=49—=x

1LY 2% Eisafm L EAa15S 9 1656w/5 ;’“jm“ = = g (d"jm"“‘ = [0. 9L range = [0.3]
M dm2ab + B 13 [ 2m(m/2 — Heoste — 1) de : N os =0

15 (3) 27/15  (B) w/6 (<) 8w/15 iy — ¥

1. () 038 (5) 0.87 iRl

18. Solid obtained by rotating the region 0 = y = cos x, Av 1 x ;

0 = x = =2 about the y-axis == I

1. Solid obtained by rotating the region = x = =,
0 = y = 2 — sin x about the r-axis

n36 B ESm 2327 B! nyr @i s5I14E
2. (2) 800073 = 8378 flb (b)) 214 4. 5
N Ax
The graph passes the
PROBLEMS PLUS = PAGE 380 Horizontal Line Test.
L@ Ad=3¢ @ Ad=yIx7 3%
5 (&) 02261 (c) 06736m -2 s
(d) (D L/(105%) = 0.003 infs (i) 370w/3 5 = 6.5 min —
8 y=17x1 -

=314 D =27 + 20 - T+ 272 — 20 + J2),
where [} = 3,327 — 4047 + 16; two of the expressions are
complex.

8 (@) g =Fx)—c ® hx)=1()F "ix)

. @) V== A0F d

(@ f() = JEAT=C) p'* Advantage: the markings on the
container are equally spaced.

13 b=2a



