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19 y=4(279)
21 y=4(1—27%)

23(a) 1.05
(b) 5%

25 P = 2(0.61); decay
27 P = 7(0.0432)*%; decay
29 d = 670(1.096)"/1000
31 25.5%

33 (a) k(t)
(b) h(t)

17 (loga)/(logb)

19 (log Q — log Qo)/(nloga)
21 In(a/b)

23 1/2

25 5A°

27 —1+InA+1InB

29 P = 15¢0-4

31 P = 174870.1054t

33 p~1(t) ~ 58.708 log t

35 fl) =et !

598
Section 1.1 © g(t) 37 () 10mg
. b) 18%
5 Slope:—12/7 _ 1) (£/1620) (
Vertical intercept: 2/7 35 (@ @= Qo (2) (c) 3.04mg
b) 80.7% (d) 11.60 hours
7 Slope: 2 ®)
Vertical intercept: —2/3 37 2.3years 39 About 14.21 years
9 y=(1/2)z+2 39 (@) P =2.5t+ 50 41 16 kg
11 g — 1 7 (b) P =50(1.035)" 43 B = 780-555¢
y=-5%+ts (d) Exponential 55.5%
13 Pardlel:y = m(z —a) + b
Perpendicular: . 45 1990
y=(—=1/m)(z —a)+0b SeCtlon 13 47 (a) 81%
15(a) (V) 1(@ h®+6h+11 (b) 32.9hours
(b) (VD) (b 11 49 96.34 years
© (© h®+6h
(@ (V) 3 = .
@ (1 @ Finpt o) - Section 1.5
® ® f(n)g(n) = 1 Negative
17 Domain: —2 < z < 2 3n® 4+ 3n% —2n —2 0
Range: —2 < y < 2 () n# -1 , Undefined
19 Domain: al @ f(g(n)) = 3"2 + (15” +1 3 Positive
Range y > 2 © g(f(n) = 3n" — Positive
21 t>40rt< —4 52z+1 Positive
t— 45 7 2zh — h? 5 Positive
23 S = kh? 11 Length of column of mercury when temperature Positive
25 N = k/12 is75°F Positive
& , 13 Notinvertible 7 Positive
31 (a) $0.025/cubic foot Negative
(b) ¢ =65+ 0.025w 153 -1 Negative
¢ = cost of water 17 y=(z—2)° — 1. .
w = cubic feet of water ] 9 Negative
(c) 2600 cubic feet 19 Neither Postl\_/e
33 (a) A’U)/Ah constant 21 Notinvertible Negatlve
(b) w = 5h —174;5lbglin 23 Invertible 11 0588
(¢) h =0.2w + 34.8;0.2in/lb 25 f(g(l)) ~ 0.4 13 Eg; é /3
. _ s
3B@ () g=2320—(2/5)p 27 f(f(1)) ~ —0.9 )
(i) p =800 — (5/2)q 31 f(z) = 2° 15 f(z) = 2sin(z/4)
37(8) R = k(350 — H) 9(x) =z +1 17 f(z) =2 —sinz
(k >0) B n=2y2—5y+3 19 f(x) = 2sin(z/4) + 2
Section 1.2 B@ k= flp)=(1/22)p 2 f(z) = (sinz) +2
1 Concaveu (b) p = 2.2k; Weight in pounds given massin 23 f(x) = sin (2(7/5)z)
N Kilograms 25 f(x) = 2cos(50)
either
. 27 (sin"1(2/5))/3 ~ 0.1372
5 5, 7%
X . Sectlon 14 29 20.94t0 52.36 rad/sec
7 3.2; 3% (continuous) 1 A e®
L2 31 If f(z) = sinz and
9(a) P = 1000 + 50t : (a) = 2 then
(b) P = 1000(1.05)* C:z'/? an 22 = Flg(a)
11 (a) z-interva: Dto E, Hto I D:lnz sin® & = g(f(z))
(b) z-interval: Ato B, Eto F 3 (log2)/(log17) ~ 0.24 sin(sinz) = f(f(x))
(¢) z-interva: CtoD,Gto H 5 (log(2/5 log 1.04) & —23.4 _
(d) z-interva: BtoC, Fto G (log(2/5))/(log ) 33(@ (2.3, —4.4) .
. 7 (log(4/7))/(log(5/3)) ~ —1.1 (b) Oncearound circle and back
15 gg 58:7 t?i?llic.)ala) 9 _3.96 35 (g) Maximum displacement from equilibrium
(©) 5.7 years 6212 37 (szwe Its max, 60 cycles/
: volts max, 60 cycles'sec
17(a) $3486.78 N 13 0.26 Eur: 339 volts max, 50 cycles/sec
(b) Approx 11 years (or 21 yearsfrominitial in- 15 1
vestment) 39(b) P = 800 — 100 cos(rt/6)

41 hw + h?/tan

Section 1.6
1 10-2%
3 Asxz — o0,y — oo.
Asx — —oo,y = —o0.

5 (I) Degree> 3, negative
(I1) Degree > 4, positive
(111) Degree > 4, negative
(IV) Degree > 5, negative
(V) Degree > 5, positive
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7 y= %(w+2)(z—1)(w—5)

9(@ —oo0, —©
(b) 3/2,3/2
(©) 0,400
11 f(z) = kz(z+ 3)(z — 4)
(k < 0)
13 f(z)
k(z 4 2)(z — 2)%(z — 5)
(k < 0)
15(a) 1.3m?
(b) 86.8 kg
(© h=112.65%3
17@ (i) V =3nr?
(i) V =nr’h
19 572
21 44.25ft and 708 ft
23(a) 0
(b) t=2v0/g
(©) t=wo/g
@ (v0)?/(29)
%@ () l=a+b+e
(i) b=—-2aandc=1+a
(i) c=6
() y=5z2—10z+6
27 gisanexponentia;
f isacubic;
k isaquadratic
29 1,2, 3,4, or5roots
31 g(z) = 227

h(z) =22 +k
(k > 0)
33 —10° < z < 10%, —10'® <y < 10'®
358 a(v) = & (Fp — kv?)
(k > 0)
Section 1.7
1 Yes
3 Yes
5 Yes
7 No
9 No
6, 0<t<7
nfe= 12, 7<t
Not continuous on any interval around 7
13 k=6
15 20
{ 1.2t 0<t<0.5
19 Q =
0_660.0016—.002t 0.5 <t

Chapter 1 Review

1@ [0,7]

(b) [-2,5]
(9 5

(@ 1,7)

(e) Concaveup
M 1

(@ No
5 Amplitude: 2

Period: 27 /5
7 y = 60.4621:::
9 y=—k(z? + 5z)

(k > 0)

11 z=1—cos¥é

13 z = k(y? — 4y)
(k> 0)
y=—(z+5)(z+1)(z—3)?

x

15
17
19
21
23

Simplestisy =1 —e™
Not continuous

Not continuous

f(z) =a?

g(z) =Ilnz

Q(m)=T+ L+ Pm

T = fuel for take-off

L = fuel for landing

P = fuel per mileintheair
m = length of the trip (miles)

13,500 bacteria
29 2010
31 21,153%

33(@ S =2nr2+42V/r
(b) S — ccasr — oo
35 Depth=d = 7 + 1.5sin(wt/3)
37 (@ fisinvertible
(b) f~1(400) ~ 1979 istheyear inwhich 400

million motor vehicles were registered in the
world.

2m

r(p) = kp(A — p)

(k > 0)

p=A/2

f(@) = (z —a)(z +a)(z+b)(z — )
f(z) > coasz — oo

f(z) > 16asz — —oo
(e®+1)(e?® —2)(e” —2)(e®™+2¢e" +4)
Two zeros

(In2)/2,In2

One twice other

p(z) =2 +3z+9

r(z) = —-3,q(z) =z —3

f(z) =~ —=3/(x — 3) for = near 3
(© f(z)~z?+3c+9asz — oo

49(@) 1 —8cos®>z + 8costz
(b) 1 —8sin?z + 8sin*z

Ch. 1 Understanding
1 False

True

True

True

False

False

True

False

False

True

True

True

False

Possible answer

z =<3
f(z)
2z x> 3

25

27

393
41 (3)

(b)
43
45 (a)

(b)
©
47 (a)
(b)

~
~

© N 00w

11
13
15
17
19
21
23
25
27

29 Possible answer

F@) =1/ (& = D@ =2 (@ — 17))
f(z) = 1.5z, g(z) = 1.5z + 3
Impossible

Impossible

False; f(z) = logz on[1,2]

31
33
35
37

599
39 True f(xz) = (0.5)%

41 Felse, f(z) = {;

43 (a) Follows
(b) Doesnat follow (although true)
(c) Follows
(d) Does not follow

Section 2.1
1 265/3 km/hr
5 27
7 1.9...
9 2
11 0.01745...

17 15.47,57.65, 135.90,
146.35, 158.55 people/min

Section 2.2
1@ 3
(b) 7
(c) Doesnot exist
(d) 8
3(M) 1
(d) —0.0033 < z < 0.0033,
0.99 < y < 1.01
5() 0
(d) —0.005 < z < 0.005,
—0.01 <y < 0.01
7((M) 2
(d) —0.0865 < z < 0.0865,
1.99 < y < 2.01
9(M) 1
(d) —0.0198 < z < 0.0198,
0.99 < y < 1.01
11(b) 4
(d) 1.99 < z < 2.01,
3.99 < y < 4.01
13(b) 0
1.

(d) 5 < x < 1.59,

—(5].01 <y <0.01
15 4

17 -2

19 —1/16

21 lim,_ .4 f(z)
limg_,o f(z) =0
0.05

2.71828. ..

1/3

2/3

35 3/2

37 4or—4

39 4

4 Anyk

43 0.46,0.21,0.09

5@ @ =1/(nm),
n=1,23,...

®) = =2/(nn),
n=15,9,...

© @ =2/(nm),
n=3,711,...

Section 2.3
1 12

3(b) 8.69
(o 7.7

= lim,_, f(z) =

23
29
31
33
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5 f'(1) =~ 0.43427
7 f'(d) = 0, f(b)
f'(a) = =05, f'(e)
9(@ xz=1landz =3
(b) f(5)
© f(1)
11 12
13 3
15 —1/4
17 y = 12z + 16
19 y=—-2z+3
21 (4,25); (4.2,25.3);(3.9,24.85)
25 From smallest to largest:
0,1(3), f(3) = £(2), f'(2)
27@ (f(b) — f(a))/(b—a)
(b) Slopes same
(©) Yes
29 (a) f'(0) ~ 0.01745
31 f'(0) = —1
f'(1) ~ 3.5
33 16.0 million peoplelyear
16.4 million peoplelyear

Section 2.4

11 () 3

(b) Positive:0 < = < 4
Negative: 4 < = < 12

—1/2?

4z

f'(z) positive:
4<z<8

£/ (x) negative:
0<z<3

£/ (z) greatest:
axr =8

2

13
15
21

35 (a)
(b)
()
(d

37 (@)
(b)
©

39 (a)
(b)

(c

T3
T4
Ts
3

Graph 1

Graph |

Graph 111

Periodic: period 1 year

Max of 4500 on July 15*

Min of 3500 on Jan 15¢

Growing fastest:
around April 15

Decreasing fastest:
around Oct 15°

~0

L

©)
Section 2.5

1 (@ Negative
(b) Degrees/min

3(a) Costs $350 for 200 gallons
(b) Costs $1.40 for 201 galon
5 Dollarglyear
7 Dollars/percent; positive
9 Feet/mile; negative
11 (b) Pounds/(Calories/day)
13 1.25 hillion people; growing at
0.0174 billion people per year
17 mpg/mph
19 (@ f’(a) isawayspostive
(© f'(100) = 2: more
£/(100) = 0.5: less
21 (a) Liters per centimeter

= 05, f'(c) = 2,

(b) About 0.042 liters per centimeter

(c) Cannot expand much more 35(8) At(0, VI9):
. sope= 0
Section 2.6 At(VI9,0):
1(a) Negative dopelsijndefmed.
(b) Negative (b) sloper 5
(c) Positive (©) At(—2,v15):
3 B sloper %
, At (—2, —V/15):
9 f”(f'?) =0 slope~r —1
Fia) =0 At (2, V15):
1 fi(z) <0 sope~r — 1.
Fi(@) >0 37 (3) Period 12 months
13 f'(z) <0 (b) Max of 4500 on June 15¢
f(x) <0 (c) Min of 3500 on Feb 15*
15 0<t<1: (d) Grow_lngsftastest:
acceleration = 30 ft/sec? April 1
1<t<2: Decreasing fastest:
acceleration = 22 ft/sec? Jtl)JIy 15 mg Djx: 15 A
17 @) dP/dt>0,d2P/dt2>0 (e) About 400 deer/montl
39 (a) Concave down
(b) dP/dt < 0,d*P/dt* > 0 (b) 120° < T < 140°
(but dP/dt is closeto zero.) (6) 135° < T < 140
" o (d) 45 <t <50
19 A positive second derivative indicates a success- S
ful campaign. 41 (a) f’(O) = 1.00000
A negative second derivative indicates an unsuc- f,(0-3) = 1.04534
cessful campaign. ;IEO.;) = 1.25521
1) = 1.54314
23(a) BandE e o
(b) AandD (b) ey are about the same.
43 (@) 2cos?z — 2sin’z
. Answers may vary
Section 2.7 () (d/dz) sin(2z) = 2 cos(2z)
1@ z=1 45 () 1/
(b) z=1,2,3 (b) Graphs same shape, shifted vertically
3(@ No 47 (@) cosz, —sinz,cos®z —sin z
(b) Yes z =0 Form of answers may vary
5 Yes (b) No
7 Yes ]
9 Yes Ch. 2 Understanding
11 () Yes 1 False
(b) Notatt =0 3 True
3 (Z) \’\(les 5 True
15() YO 7 Fdse
% N? 9 True
11 False
Chapter 2 Review 13 True
7 10z +1 15 True
9(b) 0 17 True
(d —0.015 < z < 0.015, —0.01 < y < 19 True
0-01 21 True f(z) = |z — 3|
11(b) 0 ' _
(@ 1570 < o < 15715, —0.01 < y < 2 Fase f(z) =|z|
0.01 25 False
13 2a 27 True
15 —2/a® 29 True
17 —1/(2(va)®) 31 False
19 limm%0+ f(z) = liman* f(;p) — 33 True
limz o f(z) =1 35 Fdse
2 (g) 3-1 37 Fdse
—3,1
® ’ 39 (@) Not acounterexample
23 357 (b) Counterexample
5@ f(7)=3 (c) Not acounterexample
) f'(7)=4 (d) Not acounterexample
31(a f'(0.6)~0.5 .
F1(0.5) ~ Section 3.1
®) £"(0.6) ~ —15 5 11210
(¢) Maximum: near x = 0.8 T
minimum: near = = 0.3 5 112712

33 0.45,0.0447, 0.00447
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7 —12¢718 37 =~ 7.95 tyear
9 3z~ 1/4/4 39 w2 22.5(1.35)%
11 —427° 41(@) P'(t) = kP(t)
13 ez ! 43 ¢=—-1/In2
15 6t —4 47 e
17 2t — k/t? .
19 6/w* + 3/(2v/) Section 3.3
21 158 — 5¢=Y/2 7= 1 5a* + 10z
23 2z7%z72 3 6:(Z+1) .
25 (2% — 1)/32° j 12153/(2\1/5) + vz(In2)2
27 1/(2V0) +1/(20°/2) 9 (83 — 42 — 14t + 1)t
29 (87rb)/3 11 (50z — 252°)/(e%)
31 2az +b 13 6/(5r+2)2
33 — (52" +2)/2 R
P N 15 1/(5t + 2)
35 527 +20z° —1 17 (t2+2t+2)/(t+1)2
37 Do not apply. 19 2y — 6, y £ 0
* ?;ower rule and sum rule) 2 VEB-2?)/2
4 —2/3:° 23 2r(r +1)/(2r +1)2
(power rule and sum rule) 25 17e%(1 —In2)/2%
B rx>1 o z< -2 27 (—4z?—8z—1)
5> (2+3z+422)2
47 r =33 29 (3t%245)(t% — Tt +2) + (t3 +5t) (2t — 7)
49 y=2x—1 8l w<2
51 y=2zandy = —6z 8 y=Tr-5

53

’ — 2z
n=4,a=3/32 3 fi(z) =2e

55 Height = 625 cm,

Changing (eroding) at —30 cm/year

57 (a) 15.2 m/sec
(b) 5.4 m/sec
(©) —9.8 m/sec?
(d) 34.9m
() 5.2sec

37 %841 = 4e%®

11
13
15
17
19
21
23
25
27
29

31

33
35
37
39
a4
43
45

47
49

51 —
53 (a)

55

57

(In )7 (=+2)

4(z3 + e®)3 (322 + €%)

(2t — ct?)e—ct

6(1 + 3¢)e(1+30)?

5.In2 2573

%e%w

3s2/2vs8 + 1

e*‘2(1 — 2t?)

e )27 — \Jze "

e®72t(1 — 2t)

Vz + 3(z? + 6z — 9)
[2v2Z + 9(z + 3)?]

—(3€3" 4 22) /(3™ + 2?)2

(In2)(3¢3)2¢>"

e—G/(l + 8_9)2

2wev” (5w? + 8)

—(In10)(103-%)/2

ayele@)+32]

abe®t

—bx

ae — abze~ b

y=3z—5

L 1
\/5<z<\/§
(4)=1

’

H
(b) H'(4) =30
() H4)=4

(d H'(4) =56
(e H'(4) = -1

@ V2
(b) 7e
() me

Yes

59(8) dT/dl = /\/gl

61

(b)

increases
V(r) = 4nr3/3
av

dr

Section 3.2

1

© N 0O w

2e” + 2z

(In 5)5°

10z + (In2)2”
4(In10)10% — 322

((In3)3%)/3 — (332—3/2) /2

elte
8971

(In 4)%4°

32> +3%In3
7 Ilnm

(In m)m®
a®lna + ax®~
(2In3)z + (In4)e*
2z + (In 2)2*

Our rules do not apply here.
z45

1

€

The methods of the section do not apply here.
The methods of the section do not apply here.

Positive, so the period increases as the length

= 4nr® = surface area of a sphere

41(3) 3
(b) 14
(c) 13/8
43 f(z) = 210
45 r%/(rl + r2)2
473 g(v) = f(lv)
9(80) = 20582
g’ (80) = — L X for each
152 increasein speed.
(b) A(v) =wv- f(v)
h(80) = 4 liters
h'(80) = 0.09liters for
each 1 X2 inc. in speed.
9@ f'(z)=
(z=2)+ (z—1)
() f'(z) =
(z —2)(z —3) +
(z —1)(z —3) +
(x — 1)(z - 2)
© f'(z)=
(x —2)(z — 3)(z —4) +
(z —1)(z — 3)(z —4) +
(z —1)(z —2)(z—4) +
(z —1)(z —2)(z — 3)
51(8) (FGH)' =

(©

F'GH + FG'H + FGH'
fifafs- - fn+
fifafa - fn+- 4
fio--fnoif

Section 3.4
1 99(z +1)%8
200t (2 +1)%°

5(w? — 2w)? (4w® — 2)

me

T

3
5 50(vt+ 1)°° /vt
7
9

59 $596.73/yr.
61 6 billion people,

0.078 hillion people per year,

6.833 hillion people,

0.089 billion people per year

63 (@) dH/dt = —60e~2*
(b) dH/dt <0
(c) Att=0

65 4007 cm?/sec
67 (@ Fort<0,I=0

(b) No
(c) No

69 56 cm/sec?

Section 3.5

3 cos? 6 — sin® @ = cos 26
5 3cos(3z)
7 3msin(wz)
9 2zcosz — z’sinz
11 —sinze®®?®
13 €°°%9 — 9(sin 0)es?
15 cos(tan @)/ cos? 6
17 sinz/2y/1 —cosz
19 cos z/ cos?(sin z)
21 2sin(3z) + 6z cos(3z)

23 e 2®[cosx — 2sinz]

601
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25 5sin? 0 cos 6

21 Speed = [t| - 1/ (4 + 9¢2),

Particle stopswhent = 0.

23 Speed = 4/4sin? (2t) + cos? t,

(c) Formula
T(24) ~ T4.1°F,
rule of thumb: 73.6°F

49 2513.3 cm®/sec

27 —3e73%/ cos?(e739)

29 cost — tsint + l/coszt

Particle stops when
31 5sin? acos* o — 3sin® a cos® o 51 2cm/sec t = (zanr 1)m/2, for
13 V1 —cosz(l — cosz — sinx) 53 (g) z= V|2+35_+ z? any integer n.
0.693
2V1—sine(l — cosz)? Ec; 0.4 rajimgqr:i]n B = giéllgit_ 2)2)
. y= -
35 (cosy+a+ysiny)/ ((cosy+a)?)  85(a h(t) =300 — 30t 27 (a) The part of the linewith
) . 0<t<10
37 (In2)(22 ) (2eosa + ) (8 6 = arctan(229530%) (6 Trolinecgent teween
39 02 cos d9/dt1: o2 (10, 0) and (11, 12).
41 —2(cos w sinw + w sin(w?)) - (5) ((1502+(200730t)2)) 29(b) v=2.2
43 % /sinz () When the elevator is at the level of the ob- (©) v =2.2363
server.
45 Decreasing, concave up v 3@ a=b=0,k=50r-5
dom . [ (b) a=0,b=5,k=50r—5
479 dy/dt = —48= sin (Ft) fuhr Section 3.7 (© a=10,b= —10,k = 1/200 or —/200
(b) Occursatt = 6,12, 18, and 24 hrs ' 35(b) For example:
1 1 dy/dz = —z/y R=12,t=
9@ t = (r/2)(m/k); 3 1/25
L= (3m/2)(m /) 5 (1-y)/(z—3) Section 3.9
® T =2n(m/k)? 7 az/by 1 ViFaa~l+z/2
(o) dT/_dm:_w/\/km; . . 9 _2$yez2 31/zr2—2
Positive sign means an increase in mass dy y(l—zlny) 7 (b) Thisestimateis about right.
causes the period to increase B = terssd) (c) Below
51 k = 7.46, (37/4,1/V/2) 13 dy/dw — —y*/3)1/3 9(c) 0
Section 3.6 o dufde =0 1 AT
' 17 Slopeisinfinite B@ AT ~ -TAg/(29)
1 2t/(t2+1) 19 _5/4 (b) 0.5% decrease
32 2 15 f'(5)
R 21 y=e"z (b) 0
5 —1/z(Inz) 23 y=0 (© f(5)+ f'(5)Az
7 eifz 25(d) dy/dx = —9z/25y .
9 ' :: 4 (b) The slopeisnot defined anywhere SeCtlon 310
(e®)/(e® +1) aongtheliney = 0. 1 Negative
11 ae®@/ (e +b) dy 42 352 3 Nei
13 7 21 £ = 39722y egative
(© y =~ 1.9945 50
15 —tan(w —1) (d) Horizontal: 70
1.1609, 2.0107
17 2y//1 - y* (and ' ) 9 0.1z7
19 1 (—0.8857,1.5341) 11 202
i Vertical:
21 —sin(Int)/¢ e?l"fg%g 1.2026) 130
23 arcsinw + 1f 5 and 15 0.909297
25 o/ T (¥5,0) 17 Doesnot exist
29 (—1/3,2v2/3), 19 —2

27 —3sin(arctan 3z)/(1 + 922)

29 lnm/(1+ln$)2

31 (cosz —sinz)/(sinz + cos z)

33 1/(1 4+ 2u + 2u?)

B —(c+1/(\/1- (z + D2)

37 £ (arcsinz) =1/V1—2?
(-l<z<1)

39(a (—0.99,—0.16)
(b) v, =0.32
vy = —1.98
41 —43.4
43@ f'(z)=0
(b) f isaconstant function.

45@ y=—x2/24 2z —3/2
(b) From graph, notice that

around z = 1, thevalues of In = and its ap-

proximation are very close.
(©) Atz =1.1,y ~ 0.095
Atz =2,y =0.5

47 (@) k =~ 0.067
(b) ¢t =~ 10.3 hours

(7/3,4v2/3)

Section 3.8

1

11
13

15
17

19

The particle moves on straight lines from (0, 1)
to (1,0) to (0,—1) to (—1,0) and back to
(0,1).

The particle moves on straight lines from
(-1,1)to(1,1)to(—1,—1)to(1, —1) and
back to (—1,1).

Clockwisefor al t.

Clockwise: t < 0,
Counter-clockwise: ¢t > 0.

Counterclockwise: t > 0.
z =3cost,y = —3sint,0 <t <27

=2+ 5cost,y=1+4 5sint,
<t<2m

=t,y=—4t+7

= —3cost,y = —Tsint,
<t<2m

= —(4/3)z

Chapter 3 Review

1 2et + 2tet + 1/(2t%/2)

3 3/(yIn(29%))

5 k2! + k" Ink

7 —6cos(3t+5) -sin(3t + 5)
9 6cos(30 — m)sin(30 — m)

11 —073(0cos(5 — 0) +

13 =~

2sin(5 — 6))

1 5
3/2—272—3z72/2

15 e(ee'*'eie)(ee —e7?)

17 €N @) ¢os o/ cos? (sin a)
19 e(tan2+ tanr)¢~'/cos?®r
21 etan® 4 getan / cos® z

23 62/ (92* + 622 + 2)

25 gsine ((ln 2) cos? z — sin z)

27 a
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29 ¢=**t(cost — 4k sint) Ch. 3 Understanding

31 —4a?%z/(a? + 22)?2 1 True

15 a = 200,000
k= —1In0.9 =~ 0.105

19 (1/b,1/be)

33 (—3a%s — s%)/(a? + s%)3/2 3 True
' — 5 True 21(a) f'(z) = abe % >0
35 —(sinfcos)/(y/a? — sin? ) 7 Fase (b) f"(z) = —ab®e ®* <0
37 cos(t/k)/[ksin(t/k)] 9 True 23(@ z=e"
39 20w/(a® — w?)? (©) Maxat(e® 1, e* 1) foranya

11 Fdse f(x) = |z|

aw —ax 27 Local max: z = &
41 4a/(e*® +e77)? 13 False; cost + t2 @ rima "

No local minima

43 6(30 — m) cos[(30 — m)?] 15 False; f(z) = 6, g(z) = 10 Inflection point: = = 2

% k 17 Felse f(2) = 52 + 7, 9() = @ + 2 (b Vaying a seches or fattns the raph ver

47 (—4 — 6z) (6 s 37) 1L1 19 Fase f(z) =22, g(z) =22 — 1 Incr b shifts critical, inflection points to left;
(2 — 4z — 32°)(6exz®™ ") lowers max

49 0

51 4z — 2 — 4z~ > + 8z~ 3
53 2/3

55 —2zy/(z? —2)

57 (y + bsin(bz))/

(acos(ay) — z)

21 Fase f(z) =e %, g(z) = 22
23 (a) Not acounterexample

(b) Not acounterexample

(c) Not acounterexample

(d) Counterexample

Section 4.1

31 (a) Intercept: z = a
Asymptotes. z = 0,
U=0
(b) Local min: (2a, —b/4)
Loca max: none
33(a) Zero:r = B/A
Vertical asymptote:

59 Proportional to 2 5@ %}‘ilt(iaccta'loﬁogigristet(\)/i/een 1ando HT =0 o
) B i i — orizontal asymptote:
61 ((3 g,gg = 1_11/4 and between O and 1 f(r)=0
= (b) Critical pointat @ = 0, (b) Minimum:

©

H'(2)=r'(1)-3
(wedon’'t know ' (1))

Inflection pointsat z = +1/v2

(33/(2,4), 74A3/(27BQ))

(d) H'(2) = —3 7 Loca maximumz = 1 Point of inflecti03n: )
63(a) y = 20z — 48 9(@ z~x25(ray2<z < 3) (2B/A’7A /(8B ))

(b) y=11z/9 —16/9 rr650ray6 <z <T7)

(© y = —4z + 20 z R 9.5((rany9 < z < 10) .

(d) y =—24z + 57 (b) = =~ 2.5: local max; Sectlon 4-3

©®
®

65 1.909radians(109.4°) or 1.231radians(70.5°)

y = 8.06z — 15.84
y = —0.94z + 6.27

67 Not perpendicular; z ~ 1.3

69 (a)
(b)

dg/dr = —2GM /3

dg/dr is rate of change of acceleration due

to pull of gravity.

The further away from the earth’s center, the

z & 6.5: loca min;
z ~ 9.5: local max
13 Loca max: (—1.4,6.7)
Local min: (1.4, —4.7)
15 Loca max: (—1, 2)
Local min: (1, —2)
Crit. pt. (not max/min): (0,0)
17 Loca min: (2.3, —13.0)

3(@ f(1) loca minimum,;
£(0), f(2) local maxima
(b) f(1) global minimum
£(2) global maximum

5(a) f(Z&=) loca maximum
£(0) and f () local minima
(b) F(ZF) global maximum
7(0) globa minimum

weaker gravity's pull. 19 Loca min: (—0.71, —0.43) 7 441 feet
() —3.05 x 10~ Local max: (0.71, 0.43) 9 r=2R
(d) Itisreasonable because the magnitude of % Horizontal asymptote: y = 0 1@ 0<y<
isso small (comparedto g = 9.8) thatforr 53 () | oeql maximaatz & 1,2 ~ 8 % :gf a
near 6400 km, g is not varying much at all. Local minimum at z z4 ’ ®) y=
71(a) v(t) = 10et/2 (b) Loca maximaatz ~ 2.5,z ~ 9.5 18 r=3B/(24)
() v(t) =s(t)/2 Local minimumat z ~ 6.5, 15 z=1L/2
73 (a) Falling, 0.38 m/hr 25 a=-1/3 17 Minimum: 0.148mg newtons
(b) Rising, 3.76 m/hr 35(b) At most four zeros. Maximum: 1.0mg newtons
(c) Rising, 0.75 m/hr (¢) Possibly no zeros. 19 Minimum: —2 amps
(d) Faling, 1.12 m/hr d) Two inflection points. Maximum: 2 amps
(d) poi
75@ v= —2mwyg sin(27wt) (e) Dezgreefour 21 0.91 < y < 1.00
a = —4m°wyg cos(2mwt) ) m(@+1)(z—1)(z—3)(z—5)
(b) Amplitudes: different 2 0sy<1.61

(yo, 2mwyo, 47°w?yo)
Periods= 1/w

37 B=f,A=f,C=f"
39 Ill even; I, Il odd

25 0<y<2rm
27 (b) 2hours

77 1007 cm®/sec lis £, Ilis £, 11Tis 7 (¢) Equa
79 (8) Angular velocity H 29(b) f(v) =v-a(v)
(b) v = a(do/dt) SeCtlon 42 (©) Whena(v) = f'(v)
8l —k/V? ly=—(z—2)°%+5 @ a(v)
=5(1—e?® 31(@ g(v) = f(v)/v
83(a) y™ = 3y=5(1-e ) h
(—1)™ 1 (n— 1)tz " 5 y= 5z/(z—2) Etc’g gggmgh

(b)

y(™) = ze® 4 ne®

85 (f/9)'/(f/9)=(f'/f) = (d'/9)

7 y = 0.25sin(7z/10) + 1.75
9 y:—w4+2w2+3

33(b) Yesaxz =0
() Max:z = —2,Miniz =2

8@ 1 1 y=32""Inz @ 5> g(0) > g(2)
b 1 '
in(arcsin z) = 13 (a) Local maximum: .
ma o T p(A/3) = + 225 Section 4.4
(b) O Local minimum: 1 $5000, $2.40, $4
© In(l = 1/t) +In(t/(t = 1)) =In1 p(/§) = -2 3 m(q) = 490 — ¢* — 150

(b) Further from z- and y-axis

Max at g = 245
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5 $1.1m,70,$1.2m 19 Racetrack
7 (@ m(g) maxwhen 21 Mean Value
:;;?T) > C(g) and R and Q are fathest 3 o < f(2) <25

(b) C'(q0) = R'(q0) =p .
9(a No Chapter 4 Review

(b) Yes 3(a) Increasingforz > 0
11 (a) 150; $750 Decreasing for z < 0

(b) $44,500; 130; $850 (b) Local and global min: f(0)
13() (i) N'(z)=20 5(a Increasingfor0 < = < 4

Decreasingforz < 0O andz > 4
(b) Local max: f(4)
Local min: £(0)

7@ f'(z) =3z(z —2)

(i) M=) — 100 4 o9
17(0) q=[Fa/(K(1—a))]*

Section 4.5 () = 6(z — 1)
1 2000 — (1200/v/5) 0) == g
z =
3 Minv = v/2k; no max (c) Inflection point: z = 1
5(@) V = Az/4— z3/2 (d) Endpoints:
© (4/6)°/> LT
7 w = 34.64cm, h = 48.99 cm c{igic)alTDoints:
9 40 feet by 80 feet f(0)=0
11 h = /50 meters f(2) = 4
B Global max:
13 (1,1) f(0)=0and f(3) =0
; Global min:
15 Wher?therectanglelsasquare. F(—1) = —4and
17 15 miles/hour f(2)=—4

19 (@ The arithmetic mean unlessa = b, in which (e) f increasing:
case the two means are equal . forz < Oanda > 2

(b) The arithmetic mean unlessa = b = ¢, in f decreasing:
which case the two means are equal. foro <z <2
. f concave up:
21 0.8 milesfrom Town 1 forz > 1
23 65.1 meters £ concave down:
25(@ T=+/a%+ (c—2z)2/vn f,orm<1.
+VBT T 22 /v °@ fi@) = .
—e ®sinz+e Tcosz
. f'(z) = —2e ®cosz
Section 4.6 (b) Critical points:

z = I and ST"
(c) Inflection points:
z = § and %’

1 2sinh(2z)
3 sinh(sinht) - cosht

5 2cosht-sinht (d) Endpoints:
7 3cosh(3y) - cosh (sinh(3y)) J;Egzr):_oo
13 sinh(2x) = 2sinhx cosh x Global max:
5@ 0 £(£) = (7 T)(F)

Global min:

(b) Positiveforz > 0 s
FOEE) = —e72 ()

Negativefor z < 0

Zeroforz =0 (e) fincreasing:
(c) Increasing everywhere 0<az< % and
d 1,-1 5m
(e) Yes, derivative positive everywhere f éec;egi n; 27

17(b) A =6.325 Tz e

(stretch factor) f concave down:
c = 0.458 foro0<z< %
(horizontal shift) and 3 <z <27
19 (b) U-shaped f concave up:
(c) Incr(A > 0) for z <o < 3¢
or Decr (A < 0) 11 lim f(z) = oo
(d Max: A <0,B<0 z— 00
Min: A > 0,B >0 lim f(z) = —oc0
r— — 00

21 y = 715 — 100 cosh(z/100) @ f'(x) =6z — (@ — 1)

H "(z) = 6(2x — 3

Section 4.7 o b

1 False Eg; é?j .

ritical points:

3 Pl F0)=6,£(2) =5

5 Fdse Local max: f(1) = 6

7 True Local min: f(2) =5

) Global max and min: none
9 Noj no (e fincreasing:z < landz > 2

11 No; no Decreasing: 1 < z < 2

f concaveup: z >
f concavedown: z
13 lim f(z) = —o0
T——00
lim f(z) =0
T — oo
@ f'(x)=@1~-xz)e"
f(x) = (z —2)e”"
(b) Only critical pointisat z = 1.
(¢) Inflection point: f(2) = E%
(d) Global max: f(1) = %
Local and global min: none
(e) fincreasing:z < 1
f decreasing: z > 1
f concaveup: z > 2
f concavedown: z < 2
15 Loca max: f(—3)
Loca min: f(3)

1 . — — 3
Inflectionpts: z = 0,z = iﬁ
Global max and min: none

17 Loca max: f(—2)
Global and local min: f(0)

Inflection pts: & = _2:5“/5
Global max: none

A vl
wle

19 Loca maxima: none
Global and local min:
£(0)=0 .
Inflection pts: = = :t%
21 a=1.63,b=—2
23(a) z3
(b) z1,zs5
(© =2
(d 0
271 =y = Na%
29 rx~2.7cm

31(a) 2vz2 + 3002 + (1000 — )

(b) 173.21 miles south of Boise on the coast

33 —4.81 < f(z) < 1.82

37 (a) g(e)isaglobal maximum.
Thereis no minimum.
(b) There are exactly two solutions.
(©0 z=5andz ~ 1.75

39 a = 363.23,andb ~ 4.7665
43(@ 1/v1+ 22

45 (@ Minatz =a
(c) 4.6477

47 (b) No

Ch. 4 Understanding
1 True

False

False

False

True

11 False

13 One possihility:
f(z) = az?,a#0

15 Possibleanswer: f(z) = |z|

17 Possible answer

© N 0w

2 ifo < 1
fay=9q 5 T0STS
1/2 ifz=1
19 (@) Notimplied
(b) Notimplied

(c) Implied
21 Impossible
23 Impossible
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25 Impossible (b) (i)
. 15 $2392.87
Section 5.1 17 About $13,800
1(@ 570 ma/hr 19 (b) 0.64
3((2 Evayzm'”“tes , 21 Unitsof f
ower estimate = 5.25 mi
Upper estimate = 5.75 mi 23 $6080
(b) Lower estimate= 11.5 mi 25 $485.80
Upper estimate = 14.5 mi 27 (3) 0.375 thousand/hour
(c) Every 30 seconds (b) 1.75 thousands
5(@ Car A 29 12 newton - meters
(b) Car A
(0 CarB 31&&3 :ll
7(a) 430ft (© lland1V
(b) (i)
9 Upper estimate = 0.75 m; .
Lower estimate = 0.65 m; SeCtlon 54
Average = 0.70m 3@ f(1), £(2)
11 Between 140 and 150 meters (b) 2,2.31,2.80,2.77
13 (@) Upper estimate = 34.16 m/sec 5 8¢
Lower estimate = 27.96 m/sec 7 —52
(b) 31.06 m/sec;
Itistoo high 98
1@ 2
Section 5.2 Qoo
il 15 £(3) — £(2),
© 200 [0~ F@1/2,
(d) 136 (;)(4) - f(3)
21 0.1574
320 (b) 0.9759
5 6375 2 30/7
7 205.5
9 10.0989 H
Chapter 5 Review
11 1.4936
13 limit=1 1@ 260t
= b) E 0.5
True valueis between (b) Every ¢ .
1.00314 and 0.99686. 3 ~ 455feet or 0.086 miles
15 2.545 5 396
17 247 7 3.4
19 4.39 9 36.00
21 0.0833 11 1067
23(a 78 13 5.1666
(b) 46; underestimate 15 486.15 quadrillion BTU
(c) 118; overestimate 30
27 0.80 f" fnar
17 65 km from home
29 2/125 3 hours
31(a) —4 90 km
((bg g 19 About 13,500 liters
C
5 21 (b) Largest to smallest:
33 a = 2,b =6, f(z) = x=; other answers n=1mn=23
possible n=4,andn = 2.
. 2 VSIV<IE<II<I
Section 5.3 1,11, 111 positive
12 1V, V negative
315 5@ [ f(z)de-
2
5 Dollars %f,Q f(z)dz
7(a Car1:1031.25ft 5
Car 2: 562.5 ft ® [°, f@)de —
(b) 1.6'm|nutes 2[0 F(o) do
9(b) Twice -2
At each intersection point, the distance be- © 1L fs F(2)da —
tween thetwo vehiclesisat alocal extremum. 2 -2
2
1@ [ R@a [ r@ dz)
(c) lower estimate: 2.81
upper estimate: 3.38 27 45.8°C.

13 —4 29 741.6 liters

605

31 V
() IV
(© 1
d n
(® i
® 1
33(a) 300m?/sec
(b) 250 m3/sec
(©) 1996: 1250 m3/sec
1957: 3500 m/sec
1996: 10 days
1957: 4 months
(&) 10° meter®
) 2-10%° meter®
35(a Att = 17,23,27 seconds
(b) Right: ¢ = 10 seconds
Left: ¢ = 40 seconds
() Right: ¢ = 17 seconds
Left: ¢ = 40 seconds
(d) ¢ = 10to17 seconds,
20 to 23 seconds, and
24 to 27 seconds
(e) Att =0andt = 35
37 9years
39 (a) ::1 i%/nf
(b) (2n* 4+ 6n® + 502 —1)/12n*
(c) 1/6

«

=

a@ Y (4 i)?/nd
(b) 7/3+1/(6n2%) —3/(2n).
(© 73
(d) 7/3

43 (a) cos(ac)/c — cos(be)/c
(b) — cos(cz)/c

Ch. 5 Understanding

1 True
False
False
False
False
11 True
13 True
15 Fase
17 True

Section 6.1

5 128,169,217
7(@) —19
(b) 6
9@ z=1,z=3
(b) Local minatz = 1,loca maxat z = 3
11 =z, loca max;
x4 inflection pt;
x3 local min
13 z2, x3 inflection pts.

5@ f3)=1f(") =0

(b) = =0,5.5,7
17 Critical points: (0, 5), (2, 21), (4, 13), (5, 15)
19 Accelerationiszero at points A and C'.

21 (a) (1) volume; (I1) flow rate
(b) (1) isan antiderivative of (I1)

23(a) f(z)isgreatestat =1
() F(z)islesstat z5
(© f'(x)isgreatestat x3
@ F'(z)isleast at x5
(& f"(z)isgreatestat =1
) f"(z)isleastat x5

© N 0w
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25 (b) Maximumin July 1993
Minimum in Jan 1994
(c) Increasing fastest in May 1993
Decreasing fastest in Oct 1993

Section 6.2
1 5z
3 z%/3
5 sint
7 In|z|
9 —1/222
11 —cost
13 /4 —t3/6 — t2/2
15 sint 4+ tant
17 — cos 260
19 (t+1)%/3
21 522/2 — 22°/2/3
23 x4/4— z2/24C
25 t4/445t2)2 —t+ C
27 2t3/2 /34 C
29 z* — Tz +C
31 2tY/2 4 C
3B —-1/z+C
35 F(z) = z>
(only possibility)
37 F(z) =z%/8
(only possibility)
39 F(z) = §z3/2
(only possibility)
41 F(z) = —cosz+1
(only possibility)
43 z*/44+C
45 z*/4 — 22+ C
47 8w3/?2/3 +C
49 —4/t+C
51 sinf+ C
53 m2/2+2z1/2 +C
55 mx +2'2/12 +C
57 sin(z + 1)+ C
59 —e " *4C
61 36
63 —(Vv/2/2) +1=0.293
65 999 _ 397 av 29.728
67 In2+ $ ~ 2.193
69 1
71 2e — 2 ~ 3.437
73 3/(2In2) ~ 2.164

75 36
77 e —1—sinl
79 ¢c=3
8l c=6
8 O(z) =
522 4 4000z + 1,000,000
Section 6.3

1 z4/4+5z+C
3 8t3/2/34C
7 10e® + 15

9 22 —cosz+ 6

11 (8 a(t) = —9.8 m/sec?
v(t) = —9.8t + 40 m/sec
h(t) = —4.9t% + 40t + 25 m
(b) 106.6 m; 4.08 sec
(c) 8.75sec

13 y = 2kt3/2/3
15 19.55 ft/sec?

17 () 2001t
(d) 200ft

19 (a) 6 seconds
(b) Leftsum: 97.5 ft
overestimate
Right sum: 82.5 ft
underestimate
(c) 90ft
(d) s(t) =30t — 3t% 5(6)=90ft

Distance by antidiff = Average of left and

right hand sums

21 (a) 4 seconds
(b) 576ft
(c) 10 seconds
(d) 192 ft/sec downward

23 (a) 80 ft/sec
(b) 640ft

25 —33.56 ft/sec?

Section 6.4

7 flx)=7+ foz sin(¢2) dt

9 fz) =2+ ["Si(t)dt
11 500
13 —3.905
15 (1 + z)20°
17 — cos(t®)
19 (2sinz?)/z

21(@) O
(¢) F(z) > 0 everywhere.
F(x)

23 erf(z) + Zze ®

25 3(1}26716

Section 6.5

1(3 15m
(b) 7misec
(c) 9.8m/sec? downward

3 t=15;v=—160 ft/sec
5 400 feet

9 (a) Firstsecond: —g/2
Second: —3g/2
Third: —5g/2
Fourth: —7g/2
(b) Galileo seemsto have been correct.

Chapter 6 Review
1 %$2+7$+C

2t +sint + C

3e® —2cosz +C

16z + C

e® +5x+C

11 tanz + C

13 (z+1)3/3+C

15 Lz+1)P0+C

17 %w2+z+ln\m|+c

19 3sinz + 7cosz + C

21 2¢” —8sinz + C

© N O w

= 0 only at integer multiples of 7.

23 sinz + C

25 —cosz + C

27 5In|t|+C

29 e —z +C

31 z%/4 + +22% — 4z + 4.

33 e +3

35 sinz + 4

37 9

39 \/gfw/Q

41 () 253/12
() —125/12

43 c=3/4

45 2

47( t=2,t=5
(b) f(2) ~ 55, f(5) ~ 40
(¢ —10

51 Global max:atz =

Global min:atz = /2
83@ f(z) =3+ [ et® dt

(®) f(z) =5+ [" et dt
57 (a) 14,000 reve/min?

(b) 180 revolutions

59 (b) Highest pt: t = 2.5 sec
Hitsground: t = 5 sec
(c) Leftsum:
136 ft (an overest.)
Right sum:
56 ft (an underest.)
(d) 100ft

61 (b) t = 6 hours
(c) t=11hrs

63 Positive, zero, negative,
positive, zero

65(a) (1/2)e?", (1/3)e®", (1/3)e3*+®
®) (1/a)e™*?

67(@ =z —Injz— 1|,z —2In|z — 1|,
z+In|z — 2|
() z+ (b—a)ln|z — b|

Ch. 6 Understanding
1 True
3 True
5 Fase
7 True
9 True
11 True
13 Fase
15 False

Section 7.1

1(@ 2z cos(l‘2 + 1);
322 cos(x® + 1)
(b) () isin(z®+1)+C

(i) % sin(z3 +1)+C
© @) -3 cos(z2 + 1)+ C
(ii) —% cos(ac3 +1)+C
(1/3)e3* + C
—0.5cos(2z) + C
& +5)°+C
v + 3yt + 37+ C
11 3@?-4)%%+0C

© N 0w
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13 —2y/4—xz+C 13 %q61n5q— %qﬁ-i-c
15 gz@2t-1"+C 15 t(Int)? — 2tInt + 2t + C
17 —§(cos6+5)° +C 17 —(8 + 1) cos(6 + 1)

+sin(0 + 1) + C
19 2 'lnz — 2! + C
2341 1/2
e +C 21 —2t(5 —t)Y/
sin*a + C - 36 -7
—14(5 -t)/2 4+ C
23 warcsinw + V1 — w2 +C
25 %wQ arctan @2
— iln(l+z4)+c

27 %13 sinz + % cosz® +C

19 —le==" 4 C
21
23
25 1(lnz)® +C

27 Lin(y® +4) +C

29 2¢VY +C

31 In(2+€%)+C

33 Iin(1+3t%) +C
3B t+2lnft| -1 +C

PN

31 2In3—2r~ 2944

37 sinhz 4 C 33 6In6 — 5~ 5.751

39 bz 4 o 35 1(2-1)=~0.285
41 (m/a)tt +2t2 4 C 37 7

43 sinz? + C 39 Integration by parts gives:

45 Lcos(2—5z)+C
47 fin(z®+1)+C

%sinOcos@ + %0 +C
The identity for cos? 6 gives:
%0 + % sin 20 + C

49 0 Lo
51 1 (1/e) 41 5e(sinf 4 cosf) 4+ C
53 3(e? —e) 43 %Gee(sina + cos0) —
0 -
55 2(sin 2 — sin 1) 3e’sind +C
57 40 45 Integrate by parts choosing
59 In3 u=z", v = cosaz.
v 47 Integrate by parts choosing u = cos™ ™
61 14/3 v’ = cosz.
638’3 L&G —0.5cos(z?) + C 49 Approximately 77
© Ng 51 (a) —a2ef“ — 2ae” % —2e %42
(@ Yes —1/(2(1 +m2)) +C (b) Increasing
(& No (c) Concaveup
(f) Yes,—In |2+ cosz|+ C 53 (a) Vo: increases,
65 In3 ® Vw:‘none, ¢:none
o' increases,
67 4In2 w: increases, ¢:none
69 1In3 (c) Vp:increases,
_— in? 0 Lo w: None, ¢:none
2 55() C; =2
(b) —<2 4+ C (b) Cn =v2
(C) 7c0126 + C
(d) Functions differ by a constant
73(a 5.3 billion, 6.1 billion Section 7.3
(b) 5.7 billion 1 %e(_sg)(sin973cosa)+c
75(a) E(t) =1.4e%°7 L s s 2.
(b) 0.2(67 _ 1) ~ 219 3 — 5" cos 5 + 35 sin 5x +

million megawatt-hours 1es T cos bz — iz sinsz + C

(c) 1972 1,7, 5.4
(d) Graph E(t) andesimatet sichthat E(t) = ° 7% T 3% +252+C
219 7 7%sin3mcosw
1 tx/ak —t/ak —gSlnwcosw+%z
77 7E1n<<e I 4 e 9 /2] + ho +cC
1 inx 1 sxna:+1
9 sine |1y H+c
Sectlon 7 2 11 15—651n305m50
' + 5 cos39cos50+C
1 z-arctanz — N 3
lln(1+2?)+C 13 (32° — Zz+ £)e* +C
3 %tZe“f%te“ 15 (% __f +éw2—2%z
+ 2t +C + &)’ +C
5 —tcost+sint + C 17 t+Inft — 1] —In |t 4 1]
7 2 e 240 +e
EN A 19 X (7cos2ysin Ty
9 —t%cost + 2tsint — 2sin 2y cos Ty) + C
+2cost+C 21 ﬁesw (5sin 3z — 3 cos 3z)

11 —1sinfcosf+ & +C

29 cos5+5sinb5 —cos3 — 3sin3 ~ —3.944

607

B —5mms +C
25 L tan7z +22—1tan7a:+C

1 cos2 7z

2
27 %sinz _ 4 sinz +z4+C

cos3 3 cosa

29 7i(ln\y72\71n|y+2|)
+C

31 arctan(y +2) + C
33 —cosz + %cossa:—}—c

2
35 %eZz (cos 222 + sin 2z?)

+C

39(@ NA+2aB(1—e N)/(1+ 4n?)

() A+27xB —) /(1 +4x?)
(0 A

(d) R(t) =~ Aforlarget
(e) No, areal oil well will eventually dry out.

Section 7.4

12/6—-—2)+2/(5+w)

3 -2/y+1/(y-2)+1/(y+2)

5 —2In|5—z|+2In|5+z|+C

7 —2Inly|+Injy—2|+Injly+2|+C

9(a Yes z = 3sinf
(b) No

11 —Injz|+z ' +Injz —1|+ K

13 z2/2+In|z|+In|z + 1|+21n |z + 11|+
K

15 (1/2)arcsin(2z/3) + C

17 arcsin(z — 2) + C

19 z = (4tan6) — 3

21 z = (tanf) — 1

23 z = (sinf) + 1

25 w=(t+2)2+3

27 (In|lz — 5| —In|z —3|)/2+ C

29 In|z|—(1/2)1In ‘zz + 1‘ +arctanz + K

31 —zv9 — x2/2 4 (9/2) arcsin(z/3) + C
3B —(VI+2)/t+C

35 —In|z —1|+2ln|lz—2|+C

37 5In2

39 7/12 — V3/8

41 In(1 + v2)

43(b) —/5—-y?/(5y) +C

45(@) (k/(b—a))In|(2b— a)/b|

b) T —

Section 7.5

1(a) Underestimate
(b) Overestimate
(c) Overestimate
(d) Underestimate

3(a) Underestimate
(b) Overestimate
(c) Underestimate
(d) Overestimate

5() 27

(b) 135

(c) 81

(d) 67.5
7 (@ MID(2)= 24;
TRAP(2)= 28
MID(2) underestimate;
TRAP(2) overestimate

(b

=
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9 LEFT(6) = 31
RIGHT(6) = 39
TRAP(6) = 35

11 (a) 0.664 = LEFT
0.633 = TRAP
0.632 = MID
0.601 = RIGHT

(b) Between

0.632 and 0.633

13 MID: over; TRAP: under

15 TRAP: over; MID: under

17 (8 TRAP(4); 1027.5
(b) Underestimate

19(b) LEFT(5) ~ 1.32350

error &~ —0.03810

RIGHT(5) ~ 1.24066
error = 0.04474

TRAP(5) ~ 1.28208
error =~ 0.00332
MID(5) ~ 1.28705
error ~ —0.001656

25 RIGHT(10) = 5.556
TRAP(10) = 4.356
LEFT(20) = 3.199
RIGHT(20) = 4.399
TRAP(20) = 3.799

Section 7.6
1 72

5( ~ 53.598
(b) LEFT(2)= 16.778;
error= 36.820
RIGHT(2)= 123.974;
error= —70.376
TRAP(2)= 70.376;
error= —16.778
MID(2)= 45.608;
error= 7.990
SIMP(2)= 53.864;
error= —0.266
(c) LEFT(4)= 31.193;
error=22.405
RIGHT(4)= 84.791;
error=—31.193
TRAP(4)= 57.992;
error=—4.394
MID(4)= 51.428;
error=2.170
SIMP(4)= 53.616;
error=—0.018

7 (a) 4 places: 2 seconds
8 places: &~ 6 hours
12 places: = 6 years
20 places: & 600 million years
(b) 4 places: 2 seconds
8 places: &~ 3 minutes
12 places: & 6 hours
20 places: ~ 6 years

9 0.272

Section 7.7

3(a) 0.9596,0.9995,0.99999996
(b) 1.0

5 Diverges

7 Convergesto1/2
91

11 In2

13 /2

15 Does not converge
17 w/4

19 Does not converge

21 Does not converge
23 0.01317
25 2 —2¢e~V"
27 /2
29 LIin
31 Converges; 0
331
35 Vb
37 Conver_gtizsfor p> ;1
tope?™/(p+ 1)
39(b) t=2
(c) 4000 people

Section 7.8

1 Converges, behaveslike1 /2>
Diverges; behaveslike 1/
Diverges; behaveslike 1/z
Converges, behaveslike 5 /23
Converges; behaveslike 1 /22
11 Does not converge

13 Converges

15 Does not converge

17 Converges

19 Converges

21 Converges

23 Converges

25 Doesnot converge

27 0.606

29 Convergesforp > 1
Divergesforp < 1

31 a =0.399
8@ [~ e dz < &2
(b) foo 5712 dx < %67"

© N a0 w

2

Chapter 7 Review
1 —cost+C
3 (1/5)e%* +C
5 (—1/2)cos20 + C
7 22%/2)5 + 32°/3 )5+ C
9 (r+1)%*/4+C
11 12/2+1n|z|—m71+0

13 Let? 4 C

15 (%1‘27 éer%)ezerC
17 L%z — a2+ C

19 z(lnz)? —2zlnz

+2z+ C
21 —e05703t /)03 4 C
23 ~i(4 2?3240
25 2sin /gy +C
27 $sin20+ 360+ C
29 —11In|cos(2z —6)| + C
31 e — 2~ 0.71828
33 —11e 10 41
350
37 ©/4
39 In|t| — 4/t —2/t* +C
41 In|t| -1/t +C

43
45
47
49
51

53
55
57
59
61
63
65
67
69

71
73

75
v

79
81

83
85

87
89
91
93
95
97
99
101
103
105

107
109
111
113
115
117
119
121
123
125
127

129

131

133

135

—Inj|cosf| + C
(1/2)Injz2 + 1|+ C
% arctan 2z + C
(—1/20) cos* 50 + C
(1/12)(t — 10)*2
+ (10/11)(t — 10)** + C
ze® — e + C
(1/142)(107* — 271)
(1/3) arctan(u/3) + C
—In(|cos(Inz)|) + C
(1/2) arcsin(2z) + C
y—(1/2)e 2 + C
In|lnz|+C
sinyz2 +14C
ueP® [k — " k% + C
(1/\/5)8\/5+3 +C
(1/2)€3® 4 2ze® — 2¢
+(=*/3)+C
% In|z? + 4| + 3arctan(z/2) + C
% [In|r — 10| — In|r + 10]]
+C

—e “(kcoskt+csinkt)/(k2+ )+ C
(@ VE + 1)

+ (V& /InVE) + C
(In|jz+ 1] —In|z+4|)/3+C

z2/2 — 3z — In |z + 1]
+8ln|z+2|+C

1 (In|z| —In|z +b/a]) + C
In|z| —In|z+ 1|+ C
(1/In2)In|2t + 1]+ C
(1/7)z" + 325 + 2523 + 1252 + C
1av/4 — 22 + 2arcsin(z/2) + C
—(1/2)In]1 4 cos® w| + C
ztanz + In|cosz| + C
(2/3)(VzF+1)®> —2vz+1+4C
(1/2)In|e®¥ + 1|+ C
~1/(z = 5) = 5/(2(z — 5)*)
+C
e:cz—:c +c
73(2+3cosz)3/2+0
sin®(26)/6 — sin®(20)/10 4 C
(z +sinz)?/4a+C
(In|jz —2[—Injz+2|)/4+C
(In|z| —In|z+5])/5+ C
(1/3) arcsin(3z) + C
2Injz — 1] —In|z+ 1| —In|z| + C
arctan(z + 1) + C
—4In|lz — 1|+ 7lnjz — 2|+ C
Converges
[T ra =1
Converges
fooo we Ydw =1
Converges
[ tanodo =0
—w/4
Converges
o m dz = (In(3/2))/4
Does not converge
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137 Does not converge
139 Does not converge
141 5/6
143 11/3
145() (i) O
(ii)
(iii)
(b) Smallest to largest:
Averagevalue of f(t)

Average value of k(t)
Average value of g(t)

147 error for TRAP(10)
~ 0.0078
149 (a) 0.5 ml
(b) 99.95%
151 (8 (Inz)2?/2, (Inz)3/3, (Inz)*/4
B (nz)"*/(n+1)
153 (@ (—9cosz + cos(3z))/12
(b) (3sinz — sin(3x))/4

NI= N

155 (@) = + x/(2(1 4+ x2)) — (3/2) arctan «
(0 1-(a®/(1+2%)%) - 1/(1 +2?)

Ch. 7 Understanding

1 Fase
3 Fase
5 True
7 Fdse
9 Fase
11 Fdse
13 True
15 Fadse
17 True
19 True
21 Fase
23 Fase
25 True
27 Fase

Section 8.1
115
3 152
5 (5/2)m
7 U6

9 fog 47 dz = 367 cm®

1 f: (47 /25)y2 dy = 207 /3 cm®

13 [ (5% - y?) dy = 2507/3 mm®
15 5to1
17 Triangle; b, h = 1,3
19 Quarter circler = /15
21 Hemisphere, r = 12
23 Cone,h = 6,7 =3
25 V = (4mr®)/3
27 (@ 3Az;
[l 3de =120m®
() 8(1 — h/3)AR;
f; 8(1 — h/3) dh = 12 cm?

29 f015° 1400(160 — h) dh = 1.785 - 107 m®

Section 8.2
1 =n/5
w(e? —e"2)/2
2567/15
w2 /4
w(5/6) — (¢2/2) +1/3)
11 3.526
13 e—1

15 (a) 167/3
(b) 1.48

17 V = (16/7)7 =~ 7.18

19 V = (n2/2) ~ 4.935

21 V ~ 42.42

23 V = (e? —1/2) ~ 3.195

25(a) Volume = 152in3
(b) About 15 apples

27 40,000LH3/? /(3 /a)

29(a8) dh/dt = —6/7
(b) t =x/6

31(a) 4[(: 1+ (=%)2da

(b) 27r
3B e—et

Section 8.3

11—e Ygm

N
3@ Z(z +62;)A
(b) 1i6:érams
5 (b) Z:’Zl[600+

© N 00w

300sin(4v/z; + 0.15)] 22

(©) ~ 11513

7 2cmtoright of origin

9 1gm

11 (3) f: 27r(0.115e 2" )dr
(b) 181 cubic meters

13 (a) wr2l/2
(b) 2kir®/3

15 f;o ra(t) dt ft?

17 z =2

19 7/2

21 (a) Right
(b) 2/(1 + 6e —e?) ~ 0.2

23(a) 10/3gm
(b) Z=3/5cm;y =3/8cm

25 1.25 cm from center of base

27 (8) 160008/3 gm
(b) 2.5 cm above center of base

Section 8.4

1 9/2joules

3(a 1.5joules,
13.5 joules
(b) Forz =4toxz =5
Force larger

5 1.489 - 10'° joules
7 11,000 ft-lbs

9 1,404,000 ft-Ib
11 2,822,909.50 ft-lb
13 354,673 ft-Ib

15(a)

® [

609

Force on dam

~ Yo 11000(62.4h:) Ak
%% — 1000(62.4h) dh =
78,000,000 pounds

17 Bottom: 1497.6 lbs
Front and back: 499.2 Ibs
Both sides: 374.4 |bs

19 ()
(b

21,840 Ib/ft2; 151.7 Ibfin?
(i) 546,000 pounds
(ii) 542,100 pounds

21 9800 [ h(3600 — 6h) dh = 1.6 - 101
newtons

23 60joules
25 (GmM)/(a(a +1))
27 GMmy/(a® + y*)3/? toward center

Section 8.5

1 $15,319.30.

3 $8,

7(a)
(b)

242, $12, 296

$5820 per year
$36,787.94

9 Installments
11 $46,800

13
(b)

10.6 years
624.9 million dollars

15 $85,750,000

19(a)
(b)
©

Less
Can't tell
Less

Section 8.6
5 pdf; 1/2
7 pdf;2/3
9 pdf; 2

1@
15 (a)

(b)

17 (a)
(b)
(©
(d)

19 (b)

0.9m-1.1m

Cumulative distribution
increasing

Vertica 0.2,
horizontal 2

22.1%
33.0%
30.1%
C(h) =1—e 04

About 3/4

Section 8.7

5(d
(b)
©

7(d

(b)
(0)

9(a)

(b
11 (¢)

=

13 (b)

15
(b)

0.684 :1
1.6 hours
1.682 hours

P(t) = Fraction of population who survive
up to ¢ years after treatment

S(t) = e C?

0.178

1 ( z—100 ) 2
p(z)=(e >\ 15 / (15\/%)
6.7% of the population

w represents the mean of the distribution,
while o isthe standard deviation.

p(r) = 4r2e™2"
Mean: 1.5 Bohr radii
Median: 1.33 Bohr radii
Most likely:

1 Bohr radius
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Chapter 8 Review

1 fobhdz:hb

3 [Mhede=

>

b

ol

5 [ whdh =72x
7 fow V1 4+ cos? z dx

9(b) Zivzl T, Az
(c) Volume= m/2
11 V=mn
13(8) a=b/l
(b) (1/3)7wb3%1
15 Volume= 672
17 (a 2/3gm
(b) Lessthan1/2
() z=y=19/20cm
19 1000 ft-Ib
21 1,170,000 Ibs
n—1
23 (a) Zi:o (2000 — 100t;)
x e~ Ot A
M
(b) fo e~ 0-10t(2000 — 100¢) dt
(c) After 20 years
$11,353.35

2
N 3.5.10%
253 Zizl’f(\/m> Ah
(b) 1.05 - 102 cubic feet
R
27 fo 27 NrS(r)dr

29 (8) wPR*/(8nl)
31(a) wh2?/(2a)

(b) wh/a

(¢) dh/dt = —k

(d) ho/k
33 Thethin spherical shell.

35(c) n2a®/8

37(a (1/2)Vtv/T + 4t + (1/4)arcsinh (2v/t)

(b) t

Ch. 8 Understanding
1 True
False
False
False
True
11 True
13 False
15 Fase
17 False
19 True
21 Fase
23 Fase
25 Fase
27 True
29 False

Section 9.1
1 Yes,a =1,ratio=—1/2
3 Yes, a =5, raio= —2
No
Yes, a = 1,ratio= —x
No

© N 0w

© N a

1 y?/—y),lyl <1
13 1/(1+9%), vl <1
15 —4/3
17 1/54
19 260.42 mg
21() P, =
250(0.04) + 250(0.04)?
+250(0.04)3 + - - -
+250(0.04)" "1
(b) P, = 250-0.04(1 — (0.04)"~1)
/(1 — 0.04)
(© lim P, = 10.42

n— oo
We'd expect the difference between them t

be 250 mg.
23(@) hy = 10(3/4)"
(b) Dy = 10 feet
Dz = ho + 2hy
= 25 feet
D3 = ho + 2h1 + 2h2
= 36.25 feet
Dy = ho + 2hy + 2h2
+ 2h3 = 44.69 feet
(©) D, =
10460 (1= (3/4)"71)
25(a) $1250
(b) 12.50

27 $900 million

Section 9.2
10

0

Does not exist

4/7

Converges

© N 00 W

11 Converges
13 Diverges
15 Diverges
17 Converges
19 Diverges
21 Not convergent

25 Foradle > 0, thereisan N such
that |S,, — L| < efordln > N

31 12

Section 9.3

5 Does not converge
7 Converges
9 Converges
11 Converges
13 Converges
15 Converges
17 Converges
19 Does not converge
21 Converges
23 Diverges
25 Converges
27 Diverges

Section 9.4

1 Yes
3 No

51:-3-5---(2n—1)z"/(2" -n!);n>1

7 (=DF @ —1)%*/2k); k>0

9 (x—a)"/2 "t nl)in>1
1 1/5

13 2

15 1

17 oo

19 1/4

211

23 Divergeswhen z = 1/2, convergeswhenz =

—1/2

Chapter 9 Review

3 Converges
5 Converges
7 Diverges
9 Diverges
11 Diverges
13 1/4

15 o

17 () ~ 1%
(b) Q1 =250
Q2 = 250 + 250(0.01)
Q3 = 250 + 250(0.01)
+ 250(0.01)2
Qa = 250 + 250(0.01)
+250(0.01)
+250(0.01)3
© Qn = 20(on®
~ 2525
Q4 = 250(1—(0.01)%)

1-0.01
R 252.5

(d Qn = 250 + 250(0.01)
+ 250(0.01)% + - - -
+250(0.01)"~*

__ 250(1—(0.01)™)

= 1-0.01

— 1 _ _250
©® Q= lim Qn= %57

n— oo

= 252.5
19 $25,503
21 $926.40

23 (a) $1000

(b) When the interest rate is 5%, the present

value equals the principal.
(c) Thevalue of the bond.

(d) Because the present value is more than the

principal.
27 (b) Coefficient of = stays same
coefficient of &2
T3 (S2(x))
(c) Coefficient of 22 is31/6

(d) Coefficient of z* stays same after

Ty (Sk ()

Ch. 9 Understanding
1

True
3 True
5 True
7 True
9 Fase
11 False
13 True
15 Fase
17 True
19 True
21 Fase

stays same after
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23 False
25 Fase
Section 10.1
1 P4(m)_1—z+m — 8
+a:
Pe,(w)flfz+.7: — 3
+rl: 793 +z
Pg(z)_171+x — 3
+z4—z +1;6—z —‘,—z
3 P2(I):1+%E7%1‘2
P3(z) :31+%m7%m2
+ L
P4(:c):1+%zz§z2
3
+ 167" — ms®
5 Pg(m):le(E):E—%ES
7 PQ(Z):I*%Z*%IZ
Ps(z)zlf%zfézz
— &a?
P4(z)_17—z7%z2
_8_1”53_21403””

9 P2($):175w+%m2
P3(:c):17%1+%m2
5 .3
~ 167
P4(z)_1 iz +%m2
_ 3

P4(z) =e[ll+(z—1)

+ g(m —1)?+3(=—-1)°

+ 31 (l‘ - 1)4}
15 ¢<0,b>0,a>0
17 a < 0,b>0,c>0
19(a) 0

(b) 3

(c) —24

(d 0

(e) 3600
21 Py(z) = 42% — 7o + 2

f(@) = Px(w)

23 (a) If f(z) is a polynomia of degree n, then
P, (z), the n*" degree Taylor polynomial
for f () about
z =0,is f(z) itself.

27 (a) 3/7
(b) 0
29(a) Pa(z) =1+ z2 + %14
(b) If we substitute 22 for = in the Taylor poly-
nomial for e® of degree 2, we will get
P4 (z), the Taylor polynomial for e of de-
gree4.
(© Paola) =1+ 27 + 21
220
+o Tt Tor
(d) e 2 ~ 1 — 2z + 222
- %ZS + %w - 14—5z5
31(a) 0.94444---
(b) 0.94611 ...
Section 10.2
1 f(z) = 14+ 2422
+ a4
x 12
3 f(z) i 1+ 3 — 5
+ 3t

21

23
25
27
29
31
33
35
37

39

l=1-(@-1+
(=1 = (e =-1)°+
l=1-(z+1)
—(z+1)% = (z+1)°

(=1)"z™;n>0
(=)™ g™ /nin > 1
(=D)Fz2P+l/(2k 4+ 1),k >0
(—1)Fe? 2 /2R k>0

@ In(l + 22)

=2z — 222 —+ 5:1: + -

(b) To get the expression for 1n(1 + 2z) from
the seriesfor In(1 + x), substitute 2z for =
in the series.

(o) f% <z< %

-1<z<1
1

82

4/3

In(3/2)

02 _q

2
%(avzeI )z=0 =0

6 2
L5 (@ oo = &

Section 10.3

11

13

15

17

19

21

et cost=1+1 — ﬁ

+4
-+
1+ 3z + 322 + 2°
0-z"forn >4
1 + %yQ + %y4
(1/2)(3/2)"'(%+n71)y2"

nl
n>1

e =1- 124
Va2+4a2
- 156 (5)6 +

Smallest: cos 6

Largest: 1 + sin 6

@ |
(b) 1V

(c) i

+
e

+

3(£)4

21 (a)

611

(d n
23(@) 1+ z2/2!+z%/4!
+25/6! + 28/8!
(b) 1.54308
(o) z+13/3'+z5/5'
+z /7'

(1 5)
29 (a) ((11 + lz)/c)

(v 2/c? +(5/4)v 4/et)
() v? (lh +12)/c°

GMm 3 a?
12
4 h2

) F (@m0
(©) 0.03%
33(a) Left = 0.8076
Right = 0.6812
(b 1—2%+2*/2—2%/6
() 0.74286

25 Ex~

Section 10.4

1 |Es| < 0.033
3 |Es| < 4.375

5(a) Underestimate
(b) 1
7 (@) Overestimate:
0<o<1
Underestimate:
-1<6<0
(b) |Ez2| <0.17
9(a) 4,0.2
(b 1
© —4<z<4
11 Four decimal places: n = 7
Six decimal placesn = 9

Section 10.5

1
3
5

Not a Fourier series
Fourier series
Fi(z) =
Fs(z) =
99.942% of thetotal energy
9 H,(z) =

n

T+
[n/2] _ .

Zi:l (21'712)2" cos((2i — 1)),
where [n /2] denotes the biggest integer smaller
than or equal ton /2.

11 (3 Fs(w)
= + % cosT — % cos 3x.
(b) There are cosinesinstead of sines, but the en-
ergy spectrum remains the same
13 Fy (z) =1-= sin(mt)
5= sin(3mz)

FQ(I) = 2sinx
—smm+ gSlﬂSm

(71)i+1 siniz) |

-2 sm(27ra:)
"1

— = sin(4nx)
15.9155%, 0.451808%
(4 sin® %)/(kzﬂ'Q)
The constant term and the first five harmonics
are needed.
Fs(z) =
+ sin 1
+ cos 3x
+ % cos4dx
+ 2 512(:/2)
31.83%, 76.91%
90.07%
F3(z) = % + —25;“1 cos T
+ % cos 2x + 2;‘—:3 cos 3x

19 (a)
(b)
©
(d

2sin(1/2
2s5i0(1/2) oo5

1

5= +

cos 2x

2sin(3/2)
37

cos bz

(b)
©
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Chapter 10 Review 13 True
1e"mlte(x—1)+ &(z—1)> 15 Fase
1
3 smmw—ﬁ—}—?(m-kz) 17 True
+ ﬁ(w + ) 19 True
5 Ps(z) =4+ 12(z — 1) 21 Fdse
+10(z — 1)% + (z — 1)® 23 True
7 sint? = H
P NCRPAC B Section 11.1
9 1 _ — 1@ ()
1-4:2 (b (V)
1+ 422 +162% +642° + - - © 0
11 VR—7r= , . (d) (:3
r r T €)
VR(1- 3%~ %7 — 1653 © V)
— ) 3 Yes.
13 3/4 5 -2
15 o2 13(b) 1
15(@) (IV)
17 3e (b) None
19 1.45 © V)
21 —1<z<1L;R=1 (d (),
2@ 2 (e ()
(b) Near 6 = 0, we make the approximation .
sin20 o o' 192 Section 11.2
25(a) 2 (22/4) — (z*/64) 30) y=-—=z-1
(b) 1;3135 5(b) y=nn
(© (V3/2) + (w/3) ing:
(d) Threedecimal places 7© Ir'ni:rleazng. <2
27(a) V(z) ~ V(0) + V" (0)z?/2 Decreasing:
V() >0 y>20ry < —1
(b) Forcer~ —V"(0)z Horizontal:
V''(0) >0 y=20ry=—1
Toward origin 9@ Il
29 (a) Set 4¥ = 0, solvefor 7. Check for maxor ~ (b) VI
min. (c) IV
®) V(r) =-Vo @1
+ 72Vgr0 S(r—r0)?- % (e i
+- v
(d F =0whenr —rg .
BE @) % Pofe) = Section 11.3
1"
9(0) + £ 52 | 670) 1(a) y(0.4) ~ 1.5282
n b 0.4) =—-1.4
L. +g()(o) (b) y(0.4) .
(b) Ifg”(O) > 0 3(b) y(z) ==z"/4
Oisaloca minimum 7@ Az =0.5y(1)~ 1.5
If g’ (0) < O: Az =0.25,y ~ 1.75
Oisaloca maximum. b) y=22+1,0y(1) =2
37(b) If the amplitude of the k* harmonicof fis (O Yes
Ay, then the amplitude of the k" harmonic 9 (8) B ~ 1050
of fliskAy. (b) B = 1050.63
(¢) The energy of the k*® harmonic of f’ is k2 () B ~ 1050.94
times the energy of the £*" harmonic of f. S t 11 4
_ 23 | 28 _ a7 ecuon 11.
41 P7(m)*“"'7?3+m;50407 1 P — 206002t
Qr(z) = o — 2=+ 28 — 4
(b) For n odd, ratio of coefficients of =™ is 3 P(t) =v2t+1
2 2 4 e 5 L(p) = 100e?/2
43 (a) ngz) :1+101—2*m+m* 7 m = 5e3t—3
© AT ponae ™ 9 x5t
(c) feven 11 2(y) =e¥ /2
. 13 P =104e’ — 4
Ch. 10 Understanding 15 m = 3000¢%* — 2000
1 Fase 17 y = 200 — 150e*/?
3 Fase 19 R(r)=1—0.9¢""
5 Fase 21 —1In(1 —t2/2)
7 True 23 y=—2/(t> + 2t — 4)
9 Fase 25 w =2/(cos 6% + 1)
11 Fase 27 w = —2/(sinyp? — 2)

29 Q = Aet/*
31 Q=b— Ae?
33 P(t) = (1/a)(Ae®" —b)

3B yt)= -1/ (k(t+t3/3) +c)

37 L(ZE) — b+A8k((1/2)12+am)

39 z = arcsin(At'™ 1)
4 y=202"°"

43 (c) y(z) = Ae®?/?
45() y? —z2 =2C

Section 11.5
1@ (1)
(b) (V)
(©) (m
3(ad y = 2:stable; y = —1: unstable
5 y = 3 stable;
y = 1 unstable
7(a dS/dt = kS
(b) S =Ce*t
(c C=5
(d) S = 5e0-1576¢
9 (a) 69,300 barrelsyear
(b) 25.9 years
11 () dH/dt = k(68 — H)
(b) H=268—Ce k¢
(c) 57.8°F
13(a 42

(b) B = AeTio

15 Michigan: 72 years
Ontario: 18 years

17 (b) dQ/dt = —0.0187Q
(c) 3days
19 (8) dT/dt = —k(T — 68)
(b) T = 68+ 22.3e2:06¢;
3:45 am.

21 About 2150 B.C.
23 42 =kD

Section 11.6
1 da/dt = —ka/m
a :ge—kt/m

3(a) dB/dt = 0.08B — 2000
(b) B = 25,000 + Ael-08¢
(© (i) $17,540.88

(i) $32,549.12

5 dD/dt = —0.75(D — 4)
Equilibrium = 4 g/lcm?

7 about 3 days

9 y=AVz

11 (a) dy/dt = ky
(b) 0.2486 grams
13(a) I = Ae M
(b) 20 feet: 75%
25 feet: 82.3%
15(@) dz/dt = k(a —z)(b — )
(0) @ = ab(eP*t — e®Ft)/ (bRt _ geakt)
17 (b) de/dt = (43.2/35,000) — 0.082¢
(©) ¢ =0.015(1 — e~ 0-982t)
Ast — oo,
¢ — 0.015mg/ml

19(a) dp/dt = —k(p —p™)
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() p=p"+ (po—p e ¥
(d) Ast — co,p — p*

de _ 0.0001 _ 0.002
218 G =6 — 60 ¢

(6) ¢ =0.05— 0.05¢=3%10 ¢
(©) ¢ — 0.05
23(a) % = 600 — 108,%00
(S ingrams)
(b) St) =
3

2 x 107 (1 — ¢~ T00,000")
() Ast — oo

S(t) — 2 x 107

Section 11.7

1 P = (6.6 x 10%)e®-002¢
3(a) 0.252

(b) All theavailableland will beused for farming

(¢) In1974
(d) In1974

5 dP/dtislargestin 1920.

Using this population to estimate the 1990 popu-

lation, we get 211.4 million.

7(@ P =5000/(1 + 499¢~>78%)
(© t=~ 3.5 P r 2500

9(a) dI/dt=k(M —1I)

(k> 0)

(b) dI/dt =kI(M — 1)
(k> 0)

11(a) dp/dt = kp(B — p)
(k> 0)

(b) Half of thetin
13(c) P = 0 (stable)
P = 4 (unstable)
15(b) dP/dt < 0for P < b/a
dP/dt > 0for P > b/a
(¢) P > b/a:increase
P < b/a: extinction

Section 11.8

3 r=rge"t,w=wpet

5 Worms decrease, robinsincrease. Long run: pop-

ulations oscillate.

9 Robinsincrease;
Worms constant, then decrease;
Both oscillatein long run

11 2 and y increase, about same rate

13 z decreases quickly while y increases more

sowly.

15 (a) Symbiosis
(b) Both — oo or both — 0

17 (a) Predator-prey
(b) z,ytendtors 1
19 (@ dy/dz = bz/ay
21(b) dz/dt = —zy,dy/dt = —zx
(© dy/dz=1/y
soln:y2/2 =2 + C
(d) IfC > 0,ywins
If C <0, zwins
If C = 0, mutual annihilation
B =L
y2e¥ = AzBe”
(d) yzey = g3eot4
(® y=x=e"*~0.0183
) yme ™

Section 11.9

1(a 42 = 0where

S=0o0orI=0.

4L — 0 where
I=00rS =192.
(b) Where S > 192,
ds
4% <oand 2L > 0.
Where S < 192,
das dar
4 <oand 2L <.
3(a (0,0);(5,2)
(b) dz/dt and dy/dt not both 0

5 Horizontal nuliclines;z = 2,4 =0

Vertical nullclines;y = (2 — z),z =0
Equilibrium points; (0, 0), (3, 3), (2,0)

7 Horizontal nullclines;y = 0,y = 2(1 — z)
Vertical nullclines;,z =0,y =1 —z/3

Equilibrium points;, (0, 0), (0,2),
(3/5,4/5)
9 4z — Qwhen
z=00ry +
2y — 0 when
y=00rz+ % =1.
Equilibrium points:
(2,0),(0,3),(0,0), (£, 2)
1@ %1 = owhereP =0or
P; +3P; = 13.
% = 0whereP =0or
P> +0.4P; = 6.
13 (@ dz/dt = 0 where
xr = 23.3
dy/dt = 0 where
8.2z — 0.8y — 142 =0
Equilibrium point:
(23.3,61.7)

=1.

(V]

By

Section 11.10

7(c) A=5,¢4=0.93
9 /58
1 w=2A=13, ¢ =tan *12/5
13 Highest point, at rest
15 Lowest point, at rest
17 (@) goeswith (I1)
(b) goeswith (1) and (1V)
(c) goeswith (111)
()x =2sin2t
() z = —sint
(1) z = cos 4t
(IV)x = —3sin 2t

19(@) z =wvo4/l/gsin/g/lt
(b) z =zgcos/g/lt

21 (@) z"" + (g9/2)z = 0,z(0) = 5,2'(0) =0

(b) * =5cos((+/9/2)t)

23(a) Asin(wt + ¢) =
(A sin ¢) cos wt +
(A cos ¢) sinwt

25 C = 35 farads

Section 11.11

1 y(t) = Cie ' 4 Cae 3
3 y(t) =
Cie 2t cost + Coe 2tsint
5 s(t) =
C4 cos VTt + Cosin /Tt
7 z(t) = Cre /2 + Che 3t/
9 p(t) = Cre /2 cos @tJr
Cge’t/2 sin @t
11 y(t) = A+ Be™
13 y(t) = —2e7 3t + 3¢

15 y(t) = %e“ + det

17 y(t) = Se* — %675t

19 y(t) = 2e 3t sint

21 y(t) = Eoe 2 4+ =S

23 p(t) = 20e(™/PD "t gint

25() (V)
(b) (1D
(© 0
(@ (m
27 k=6
y(t) = C1e?t + Coet
29 (iii)
31 (iv)
33 (ii)
35 Overdamped: ¢ < 2
Critically damped: ¢ = 2
Underdamped: ¢ > 2

37 z(t) = 3e" 2t

39 Q) = %(e(*“@”

_ e(*lfg)t)
(b) Q(t) =
(24 VAT

N
(2— VBTt
41(a) Q(t) =16e ¥'sint
(b) Q(t) n
2e” ¥ (sin % + cos é)
(c) Goesfrom overdamped to underdamped
43 No

t

Chapter 11 Review

1 (@ VYes (b) No (© Yes
(d) No (e Yes (f) Yes
(9 No (h) Yes (i) No
(i) Yes (k) Yes () No

3 y(z) = 40 + Ae’2®

5 H = Ae%5t — 20

7 P =100Ae%%t /(1 4+ Ael?)

9 P = %(60'03t _ 1)

11 y= ¥33—6cosz

13 iy —4lnjy|=3In|z|—=
+Z—4Ins5.

15 z(t) = 1/(1 — 0.9¢*)

17 20In|y| —y =
1001In |z] —  +201n20 — 19

19 y =In(e” +e—1)

21 z =sin(—e*% + /6 +¢€)

23 y = —In(132 sin? tcost
2In23cost — 222 4 1)/In2

25 y(t) = Cret/3 + Chre~t/3

27 y(t) = Cre” 2t + Coe™ 4t

29 y(t) =
Cie tcos3t+ Coe tsin3t

31(a) y(1) ~ 3.689
(b) Overestimate
() y=5—4e" "
y(1) =5 —4e ' &

33 Always overdamped

613



Job: single-shortans Sheet: 17 Page: 614 (April 8, 2001 11:16) [single-shortans]

614

35 2.21 hours

37 5.7 days, 126.32 liters

39 (a) dB/dt = 0.1B + 1200
(b) B =12,000(e® 't — 1)
(c) $7784.66
41 dI/dt = 0.0011I(1 —10(I/M)); M/10
43(b) d?r/dt?> = —ABr
r(t) = C1 cos VABt
+ CssinV ABt
() r(t) = cos VABt
i(t) = \/% sin VABt
(d) One quarter of thetime.

45@ P=0,1,2
(0 1/2,3/2,0,2

Ch. 11 Understanding
1

False

False

False

False

True

11 False

13 True

15 True

17 True

19 True

21 Fase

23 Fase

25 True

27 Fase

29 Fase

31 True

33 True

35 dy/dz =y — z?
37 dy/dz = z/y

© N 0w

Appendix A

1@ y<30
(b) two zeros

—1.05
25

z = 1.05
0.45

11 1.3

13@) z=—1.15
(b) z =1,z =1.41,
andz = —1.41

15(a) = = 0.7
(b) z~04

17 (&) 4 zeros
(b) [0.65,0.66],[0.72,0.73],
[1.43,1.44], [1.7,1.71].

19(b) =~ 5.573
21 Bounded —5 < f(z) < 4
23 Not bounded.
Appendix B
1 (1,0)
(V2,7/4)
(4.2,5m/4)
(5,0.92)
(1.0)
11 (=2,0)
13 (3%, - §)
15 (cos1,sinl)
17 Circle, radius 2, about origin
19 Linethroughorigin, angleof 37 /4
23 r<4,—-7w/2<0<7w/2
25 r<1,0<60<m/4
27 3<r<7,7w/3<6<2n/3
29 y = V3z
3 (z—1)2 442 =1

© N 00w

© N 00w

Appendix C

1 2¢i7/2

3 ﬂeiﬂ'/él
5 0e'?, for any 6.
7 /TI0¢! aretan(—3)
9 —3—4i
11 —5+12i
13- ¢
15 —1 433
17 —1256
19 V2 442
21 B 4 i
23 —250
25 2i ¥4
27 % cos(T3) + z% sin( T3
29 —i,—1,4,1

1:736 — 1’1:741 = —q

31 A 1+
Ay =1—1

37 True
39 Fadse
41 True

Appendix D

1@ f'(z)=3224+6x+3
(b) At most one
© [0,1]
(d) = ~0.913

3 VY100 ~ 3.162
5 z 2 0.511
7 =~ 1.310
9 = 1.763
11 z ~ 0.682328



