39. Continned
(g) The particle is on the positive side since
9
5(9) = jo F(x)dx >0 (the area below the x-axis is

smaller than the area above the x-axis),

60. f(x)m———(f f(r}dr) dx{x w:zx~e~1) 22

61. f’(x)=g;(2+ Off;dz)xi%
FO)=10
FO)=2+ j ———dr—
Lx)=2+10¢

62 f(x)= -i—( j: £ dt)

d
= -Ex_(x cos ﬂ‘x)

= x(—ﬁ‘r sin ?rx)+ tecos wx
= JTX SINX+ COSTX
J(@)y=—Ax sindn+cosdn =1

03 Onearchofsinkxisfromx=Qwx = %

stlk
Area = I;msm fox dx=[-——};—cos kx:l m—i—w—(--l-];m%

o kK

2 1, 1,7
64. (a) 1_3(6—x~x2)dx=[6x—§x2-—§x3}
3

_12s
6
. mefe ) 1
(h) The vertex is atx = ) = —5 (Recall that the vertex

ofa;)a.rabolay:axz+bx+cisatxw—~213m.)
. 74

y(_%) = lzf so the height is %E

(c) The base is 2—(-3) = 5.

m(base)(hexghn——(&[ ) 123

6 .

65. True. The Fundamental Theorem of Calculus guarantees
that F is differentiable on 1, so it must be continuous on 1.

b o2, . .
66. False. In fact, f e” dx is a real number, so its derivative is
a

always 0.
67. 1.
68. D. See the Fundamental Theorem of Calculus.
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69.E. f(a)+ fla)x—m)

fim)=0
Fm)=-~1

“lx—n)=n~x

70, E.

71. (2) £(£) is an even function so jiii%(t—)dt = j;ﬁff‘;(ﬂdz

x sm(r)

Si (~x) = j
:-—jo mdt

-x ¢

=_j;519}553dr:-31(x)

) Si(0) = jai@—!d =0

e} Si'{(x)= f(£) =0 when ¢ = rrk, k a nonzero integer.

(d)

]

[—20, 20] by [3, 20, 203]

72. (@) c(100)~ (1) = j;m[%}k

JIGD 1

=10- 1 9or$9

(b) c(400)~c(100) = f]‘;?[gxﬁ]dx

o L R

=20-10=10 or $10

a3
73, 0( (x+1}) {2x+2(x+1)1]0

=l:6+—1-:|—~2:~9~
2 2

= 4.5 thousand
The company shouid expect $4500.

30
1 1 %
%@ 355 [450“?)“ 30[450“‘"?]

o
=300 drums

(b) (300 drums)($30.02 per drum) = $6

75. (a) True, because h'(x)= f{x) and therefore A" (x)= F'(x).
{b} True because » and A" are both differentiable by part ().
() True, because A'(D= f(H=0.
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75,

76.

7.

78.

79.

Continued

{d) True, becave A’ (D= Ff(D=0and "(L)= f' 1)< 0.

{e) False, because A"(1}= f(1) <.

(f) False, because A"{D)= F(H«#0

{g) True, because A'(x) = f(x), and fis a decreasing
function that includes the point (1,0).

Since f(5is odd, jfx F(dt == f(2)dr because the area

between the curve and the x-axis from 0 to x is the opposite
of the area between the curve and the x-axis from —x to 0,
but it is on the opposite side of the x-axis.

[ rwdr=-{ royer= m[m N f(r)dr] = |, rod

Thus jo F)dt is even.

Since f(1) is even, _[_Ox flHdt= J; Jitdt because the area

petween the curve and the x-axis from 0 o x is the same as
the area between the curve and the x-axis from —x to 0.

[ fwa=-[" fodi=-; fd

Thus j; J(#)dt is odd.
If fis anr even continuous function, then j: F(t)dt is odd,
but :‘;x-— j; FH)de = f(x). Therefore, fis the derivative of the

odd continuous function jﬂ flar.
Similarly, if f is an odd continuous function, then fis the

X
derivative of the even continuous function Jo f(dt.

Solving NIN’I‘(%H, 1,0, x] = 1 graphically, the solution is
x = 1.0648397, We now argue that there are no other
solutions, using the functions Si(x) and f{7) as defined in

Eretcise 56. Since “L8i(x) = f(x)= S0 Sicx) is

increasing on each interval [ 2k7,(2k + 1)7 | and decreasing
on each interval [ (2k -+ 1), (2k + 2y |, where K is a

nonnegative integer. Thus, for x > 0, Si(x) has its local
minima at x = 2k, where £ is a positive integer. Further-
more, each arch of y = f(x) is smaller in height than the

previous one, so [ | fGofax > [ fonja. This

242,
means that Si(2k +2)m) - Si2km)= [ f(x)dx >0, 50

each successive minimum value is greater than the previous
. sinx .
one. Since f(2) = NiNT(——,x, o, Zm:) =~ 1.42 and Si(x)
x

is continuous for x > (, this means Si{x) > 1.42 (and hence

Si(xy= 1) forx 2 27, Now, Si{x)=1has exactly ong

solution in the interval [0, #] because Si(x) is increasing on

this interval and x = 1.065 is a solution. Purthermore,
Si(x) =1 has no solution on the interval [z, 2%} because
Si(x) is decreasing on this interval and Si(27) =~ 142> 1,
Thus, 8i(x) = { has exactly one solution in the interval
[0,5<) Also, there is no solution in the interval {—e,0]

because Si(x) is odd by Exercise 36 (or 62), which means
that Si(x) £ O for x 2 0 (since Si(x) 2 0 for x 2 0).

Sectiom 5.5 Trapezoidal Rule (pp. 306-315)

Exploration1 Area Under a Parabolic
Arg

L Let y= f(x}= Ax"+ Bz +C
Then y, = f(~h)= Ah® - Bh+C,
¥, = f(0)= A0 + B(0)+C=C, and
¥, = F(hy= AR* + Bh+C.

2 yo+4y,+y, = AR - Bh+ C+4C+ AR + BR+C
=2Ah* +6C.

h
3. Apzj_h(Ax2+Bx+C)dx
h
3 2
X X
s | A e B o O
[ 3 2 x]mh
A s woon
=A—+B—+Ch—]| ~A~~+B~——-Ch
3 2 ( 3 2

3
a 2A%-+2Ch

- %(2;1;;2 +6C)

4. Substitute the expression in step 2 for the parenthetically
enclosed expression in step 3:

Bonar2
A, = -?:(?Ah +6C)
h
= 5‘()70 +4y+ ;)

Quick Review 5.5

1, ¥y =—sinx
¥y =—cosx
y” <0 on [~1, 1, so the curve is concave down on {1, 1],

2. ¥ =4x° 12

y.r/ = 12362

¥ >0 on[8, 17}, so the curve is concave up on [8, 17}
3.y =122% -6x

Y =24x-6

¥ <0 on [~8, (0, so the cuive is concave down on {-§, 0}

VAN



4. v = —cos—
Y =287

y" <0 on [487, 507], so the curve is concave down on
{487, 507].

5, y =2
y” =4 e?.x

* >0 on [~5, 5}, so the curve is concave up on [~5, 5],
y

6. y’:l
x
1

JC2

¥" <0 on [100, 200}, so the curve is concave down on
[100, 2001,

7. ¥ '"-w}w
x*
y”"'“z
3

¥”>0o0on[3, 6] so the curve is concave up on 3, 6.
8. ¥y =—cscx cotx

¥ = (—cse x¥—ese? x)+ (cscx cotxNeotx)
=cse’ x+escx cot’x
¥”>0o0n [0, ], so the curve is concave up on [0, 7).

9.y =—-100x°
¥ =-900x"
¥" <0 on [10, 10"}, so the curve is concave down on

(10, 10'°}.

10. ¥ = cosx+sinx

¥ = —sinx+cosx
¥’ <0 on}, 2], sothe curve is concave down.

Section 5.5 Exercises
2-0 1
1.(3) f(x)wx,hmeg
x 0 —}- ! 1 i 2
2 2
1 3
f(x) (] 5 1 3 2

=1 1 3i2l=
Tm4 0+2(2)+2(1)+2(2)+2) 2

b) f'xy=1,f"(x)=0

The approximation is exact.

Section 5.5

2.0 fx)=x h=———~—2 =—;—
1 3
= = 2
X 0 5 1 5
i 9
0 ol z
fx) I 1 3 4

1 9
—[0+2[4)+2{1)+2(Z]+4} =275

(b} fi(x)=2x,f"(x)=2>0on [0,2]
The aproximation is an overestimate.

2
22, {1 sp_8
{c) Joxdx-{-:;x] =3

o

ey po2n0_1
(@) fix)=x", k= PR

3
2
2

Fo 0 i 27 3

8
1 1 27
T= Z(O+2(§J+2(l)+2[w§w)+8}-— 4.25

(b) F'(x)=3x%, F"(x)=6x>0 on [0, 2}

The aproximation i an overestimate.
2

3 Poalb
(c)jxdx [4 }«A

0

QO wm | b2

Pl
4@ fo)=—h=m =
4 2 4
4 2 4 i
1S f 3 ’ 7|2
r-3f1eof2)e (;) o(3)+1)-00m

(b} f'(x)= ——z,f”(x) = “”“5; >0on[l, 2]
X X '
The approximation is an overestimate.

(© _[:;imdx =[]} =;m2=~0693

255
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5.(a) FX)=Vxh=—"=1
x | o 2|3 |
fx) [I"ﬁ@]

T= 2(eu( 1)+242 +243+2) = 5.146

4-0
4
T

4
2

(b) f’(x):—"“‘ —3/2 f”(x) —3/2<60n IO 4}

The approximation is an underestimate.
4

© j; Jrdx = Exm] = 1,53 ~5.333

0

6. (a) f(x}=sinx, h_%—emg—
n T n
i pas pun_ ¥
SO L A O
fm 0 _‘/_5_ 1 }[% 0
2 7

T= %[0+2(—\-/2-—2-—]+2(1)+ 2[{}0} 1.896

by F(x)=cosx, f{x}=—sinx <G on [0, 7]
The approximation is an underestimate.

«© J‘;sinx dx = [—c:osx:];r =2
7. T= %(yo 2y, 2y, ok 2y, +Y,)

j: Flx)dx = é"{l?. +2010) + 29) + 2011 +2(13) + 2(16) + 18) = 74

n
8 T 5(y0+2y1 2y, et 2y )
j: Fx)dx = -;—(16 $2019)+2(17)+ 2(14)+ 2(13) + A16) + 20) = 97

=15.990 &

16, (2) 399(0 +2(520)+ 2(800) +2(1000) +-- -+ 2(860)
+0)(20) = 26,360,000 >
(h) You plan 1o start with 26,360 fish. You intend to have
(0.75%26,360) = 19,770 fish to be caught. Since
19,770

50 =088.5, the town can sell at most 988 licenses.

11. Sum the trapezoids and multiply by %%%6 to change
seconds to hours

%(2.0(0 +300+(3.2-2.00(30+40) + (4.5~ 3.2)(40 +50)

+ (5.8~ 4.5)(50+60)+ (7.7 3.8)(60+70)

+ (9.5-7.770+80)+ (11.6~9.5}(80 +90)

+ (14.9~11.6)(90+160) +(17.8 - 14.9(100 + 110}

+ (21.7-17.8)(1 10+ 120+ (26,3~ 21.7)(120+ 130%
1

e 22 (1,633 100k = 3340 feet,
3600

12. Sum the trapezoids and multiply by 3%5%5 to change

seconds to hours.

1 (1
%%65(5)(0 +2(3)+ AT+ 2(12)+2017) +2(25)+2(33)

+2(41) 4+ 48) =0.045 mi ~ 238 feet.

13. (a) j xdx= {“2)(0+4(;)+2(1)+4(%)+2)=2

52

2 O 2R 0
O [prar=3) =552
2 2
4. (a) I xdi= (“2)[0 +4(%)-+2(1) +4( ) +22)
.8
3
20, X 2,08
) [y de=) =53
2 5 (U2 o f1) o 4[3) o3
15. (a) jﬂxdxz—* 7| O] v | 5] +2 =4
2 sl L2000
(ln)]'@;fsarx._4 =
1741 1 1 1)1
16. (a )J- (T}(I+4[I‘2~5‘}+2(—1—5]+4(1js]+ 2]
~ 0.69325

(b)j ~dx=Inxf =In2-In1=0.69315

17. () j; Jxdx= (%){«/5 + 4D+ 22)+ 43)+ (AY)

= 35,2522
4 2 4 2w 2.0 16
(b) jOJde=-§x3lee=§(4) -2 =%



18.(a) [Isinxav= (%ﬁ){s'm (0)+ 4(s§n (Z;ED
+2(sin[gw)] + 4(sin(§gin+ sinzz = 2.00456

(b} L;rsinxdx= —-cosxlg z—cosn'-—(—cos()):z 2

19.(2) f(x)=x"~2x,h= 3‘51‘1) =1
BEIEEERERE
IR

(©) For f(x)= =2, M =0 since Y=o,

(d) Simpson’s Rule for cubic polynomials will always give
exact values since f (%) = 0 for all cubic polynomials.

20. The average of the 13 discrete temperatures gives egual
weight to the low values at the end.

21. (a) %(126+2-65+2-66+---+2-58+110)=841

1
= —eQ41 = T()
av(f) 5 70.08

(b) We are approximating the area under the temperature
graph. By doubling the endpoints, the error in the first
and last trapezoids increases.

22, Sketch a graph of 4 line segments joined at sharp corners.
One example:
¥y

X

23. Sy = 313791, 5y, = 3.14020
24. S, =~1.08943, 8, ~1.08943
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25. §;, =1.37066, S, =1.37066 using ¢ = 0.000] as lower
limit ‘
Ssp = 1.37076, S, = 1.37076 using a = 0.000000001 as
fower limit
26. S, ~0.82812, 8, ~ 0.82812
27. (a) Ty, ~1.983523538
Tigo = 1.999835504

Tyag0 = 1.999998355

(b)
n Ep\=2~T,
10 0.016476462 = 1.6476462 x 1072
100 1.64496 % 107
1000 1.645x107¢
() 1E7'mnl =107 ETn
752
@) b—a=m,k* == M=1
(3
2 3
i n
ET' L g = -
nl 12l n 12n
‘Efm 's~—ﬁ—3——§= 10°%|E,
" 12(10n) n
28. (a) S, = 2.000109517
S50 = 2.060000011
S,000 = 2000000000
(b}
B |E|=2-5,
10 1.09517 x 10~
100 1.1 x 108
1000 0
© [Bg,, |=107|Eg,|

4
) b—a=ni =" M=1
n4

4 5
}E ls_fr_ L
171800 2% | 1808
5"55 e

lEsmn!s 180¢10m)* 10

By,
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29, hm%ﬂém 4 in.

Estimate the area to be
%[O +4(18.75) 4 2(24) + 4(263 + 2243 + 4{18.75)+ 0]
= 466.67 in"

30. Note that the tank cross-section is represented by the shaded
area, not the entire wing cross-section. Using Simpson’s
Rule, estimate the cross-section area to be

1
gfyo +dy, + 2)’2 +4Y3 +2y, +4}'5 + yéj

= %gz 54 4(1.6)+2(1.8)+ 4(1.9)+2(2.0)
+42.)+2.11=11.2

Length = (5000 lb)[ ) =10.63 &

1 1
42 5b/ﬁ3](11.2ﬁ2

31, False. The Trapezoidal Rule will over estimate the integral
if it is concave up.

32, False, For example, the two approximations will be the
same if f'is constant on [«, b1

33, A. LRAM < T < RRAM, so RRAM < 16.4.

2 82 4
34.B. j wcbc 2% 142 +4 +2
2 22 2

=e* 1262 +2e% 4ot

35 C. J sinxdx = ;4(&&04-4(3111;:]

+ 2(311'1%}4— 4(sin%i£]+sin n)
= %’i[o 4({} 2(1}4-4[%}0]

x%(lﬁ-\ﬁ)

36.C.

37.(a) f{x)=2xcos(x?)
F7(x)=2x o= 2xsin (x*) + 2 cos (x7)
e —dx? gin (x?) + 2 cos (x%)

N
/ \

=1, 1] by [-3, 3]

(¢} The graph shows that -3 < f"(x)£2 so |f"(x)| <3
for ~1sx=l.

1(1}

(b)

@ || S~ (W) (B = —

2 2
(e) For0<h 0.1, Ey| s% s[—)'—;mxo.oosw.oi

® nzi—"—%"—-llza%ﬂo

38, (@) f(x) = —4x%e 2x cos (x*)— 8x sin (x%) — 4x sin (x*)
= —8x° ¢08 (%)~ 12x sin (xz)
D0 = -8 o= 2x sin (x%) ~ 2457 cos (x%)
—12x+2x cos (x2)—12sin (x*)
= (16x* —12) sin (x%)~ 48x% cos (x*)

(b)

{—1, i] by 1-30) 10]

{¢) The graph shows that —30 5 f®(x)<10 so
£ 0| <30 for ~1< <1,

4
” )30y ="

(@ [ES|

4 4
(e) For0<h < 04,E|< % < Q;Z:L ~(.00853<0.01

D, 2
R 04

nz = §

h
39. 7, = S0+ 23, 425 o0 20,4 ]

- Hyg byttt y, I by +y,++y,]

2
_ LRAM, +RRAM,

2

40. §,, = [3’0 T4y T2y + Ay 29y,

+4y2n-—1 + y?,n]
i
= ~§[h(y0 +2y 2y, ek 2y YD

+(2RYY, + Yyt Yt et Yy )]
_ 2T, + MRAM, ba
: )

, whem fi=
2n

Quick Ouiz Sections 5.4 and 5.5

1.C. f Flx) dx = %((4 ~1)(10+30) -+ (6~ 4)(30 + 40)
+(7—6)(40+20) = 160

2.D. _[sin dx= -—(sm x) 2 COs X
3 3

. g in?
[_(Sm (8)".).. - "%]COS 8 __(M — ?—}COS }. = 0.632
3 3 3 3
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3.C. df(x}WW_[x ol
Wdf;;x)=(2xw3)e‘* % 2
2x-3=0

3
X,
2

4. (a) 500 (sin 04 2 sind0.5)+ 2 sin(1.0°)

+ 2 6in(1.5%) + 2 sin@*) = 0.744

(b) Fincreases on[O,\[?;]and{JZ_?r,?:]hecausesin{rz)>O RRAM4 :%(}5+3+%§v+0)-—~}f~-3 75
. d 3, 4 _ _
(© f(t)—ic——&;j{)sm(r ) dt=3K-0K =3K 5.y
4-

Chapter 5 Review (315-319)

1. ¥
4+

I(LRAM +RRAM, )= (15 15):3.75
2 204 4

2
2
6. j (dx—x) dx = 2Ly | mgodma
1] 4 o

7- n | LRAM, | MRAM, | RRAM,

10| L78204 | 1.60321 | 1.46204
200 1 1.69262 1 1.60785 | 1.53262
30 | 1.66419 | 1.60873 | 1.55752
50 | 1.64195 | 1.609i8 | 1.57795
100 | 1.62557 | 1.60937 | 1.59357
1000 | 1.61104 | 1.60944 | 1.60784

j»—dx [nfa]’=1n5~1n1=1n5=~1.60944

9. @) [, ) dv==["fx) dr=-

The statement is true.

) {170+ g dx

= fsz flxyde+ f_szg(x) dx
= fif(x)dxav Lsf{x}dx+ Jig(x)dx

MRAM, : {63 165 195, 105

B s T 4.12 = -
64 64 64 64) i =4+342=9
The statement is true.
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9, Continued

@1 f() < 5(x) on (-2, 8], then [ f(x)atv < jf2g<x> ax,

but this is not true since
[P roydn=[" s+ [} f()=4+3=7 and

Lz 2(xydx =2, The statement is false.
10. (a) Volume of one cylinder: wrth=n sinz.(m) Ar

Total volume: V = l;mZ:rr sin’(m;) Ax

fiyeo )

(b) Use 7 sin® xon[0, )
NINT (z sin®x, x, 0, 7) =4.9348

11. (a) Approximations may vary. Using Simpson’s Rule, the
area under the curve is approximately

}*[0 +4(0.5)+2(1)+4(2)+ 2(3.5)+4(4.5)+
2(4 T3+ 4(4.5)+2(3.5) + 4(2) + 0] = 26. 5
The body traveled about 26.5 m.

10 I
30}

Position (m)

bbb e

10

Thme (sec)

The curve is always increasing because the velocity is
always positive, and the graph is steepest when the
velocity is highest, at 7 = 6.

12. (a) fowx3dx
10
(b) J'O xsinxdx

(© Iéox(ﬂvx—2)2dx

(© j (9 sm“‘x)dx

13, The graph is above the x-axis for 0 <x <4 and below the
x-axis ford<x<6 '

Total area = j.;(4—x)dx—jj(4~x)dx

1.2 4 1.2 6
ﬂ[4x—§x ]0—[4x-—-2~x L

=8~ 0]~[6~8] =10
14. The graph is above the x-axis for 0 < x < % and below the
x-axis for gj <XSE
Total axea = fm o8 x dx — jn cosxdx -
0 ;2
. /2 . "
= [smx:]o ~[sinx]
=(1-0)~(0-D=2
2 2
15. | sax=[5x],=10~(-10)=20

16. [ 4xdu=(26] =50-8 =42
17‘[ cos xdx ={ sinx ]m l/:—w()-%..

.

18, [ @r —axsnar=[F 222472

=6-{~10}=16 -
1
19. I;(833“12s2+53dS3[284~“433+5s]0m3—0:3
2 4 4 2
2. [ 4 =[w] -2 (dy=2
H X1

x2

. J‘27 y R dy=[-3y7" 3}27 =-l=(-3)=2

22. %: :M j z"”da—[ 2:"”2] =-1-(-2)=1

2, j:’awc?ede:[mne];‘”mﬁ—omfi

24, ["Lax=[in|x|[}=1-0=1

I 36 it -3
.jo(sz)S wfo36(2x+1) dx

= [—9(2x 12 ];
=-l-(-9=8 '



26. Lz (x +j§)dx = _[: (x+x72)dx

2

_11l.2_ .~

_[Zx ¥ ]1

=3 (1)<

T2 ( 2) 2
2. [0 seoxtmrde=[secx]’ =1-2=-1

i

28. || 2xsin(1- ) da = cos(1~ %] =1~1=0

22 g- 2 _
2. | Sedr=[2m]y+1]],=2n3-0=21n3

30. Graph y = V4~ x% on [0, 2].

A

f-1.35, 3.351 by {-0.5, 2.6]

The region under the curve is a quarter of a circle of
radios 2.

LV PRI N
jﬂ 4-x dr=Tn) =z

31. Graph y =| x |dx on [-4,8] .

-4, 8] by [0, 8]

The region under the curve consists of two friangles.
! =1 Ligy@®)=

INE: Hx.m S@O@) -+ (8)(8? = 49

32. Graph y = 64 — x* on[-8,8].

N

[~9.4, 9.4] by [-3.2, 9.2]

The region under the curve y =64 — x* is half a circle of
radius 8,

[} 2Vos— ax=2 " Joa—x® ax= z[%msf}: 64t
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33. (a) Note that each interval is | day = 24 hours
Upper estimate;
24(0.020+0.021+ 0.023 +0.025+0.028
+0.031+ 0.035) = 4.392 L.

Lower estimate:
24(0.019+0.020+ 0,021+ 0.023+0.025
+0.028+0031)=4008 L.

b) g;[0.()3‘9 +2¢0.020) + 2(0.021) +---+ 2(0.031)

+0.035]=42L

34. (a) Upper estimate:
3G304+525+5.04 4+ L11)=103.05

Lower estimate:
35254+ 5.04+471+-+0)=87.15 &

b %[5.30+ 2(5.25)+2(5.04) +---+ 2(1.11)+ 0}
=951t

35. One possible answer:
The dx is important because it corresponds to the actual
physical quantity Ax in a Riemann sum, Without the Ax, our
integral approximations would be way off.

36. [ Foode= J’l fedc [ foodx

=jf4<xm2)dx+j;x2alx

0 4
2[}-x2—2x} +[1x3
2 4 L3 I

=[0—16]+[%4--0}=1§

3
37, Let f(x)=+1+sin® x

maxf=ﬁsmcemaxsin2x=1

min £ =1 since min sin® x = 0

{min fH1-0)< j;\/f+sin2xdx < (max £)(1-0)
0<1g [ Vs xdr <2

. 4
38. (a) av{y);zf—aj:\/} dx::%[%xm:[ = E(Eﬁ_o)x%

403

]
1 ¢a 1H2 | 2 m
. A=~ S =3
) aviy)=—— [ alx -4[3‘” ]0 3°
39. %mm
0. =00 L0 =12 o0

41.53»:&(_]" 6441}2 6
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2 1 x 1
e gfp on | et
jﬂ £+1 J‘)zzﬂ ]

1 1
o 5 07 o 5
@xy +1 x“+1

-2z 1
4t +t x4+l

43, c(x)= 25fdt+50

= [4:" 2 ]25 +50

=[x —20+50
= 4fx +30

(2500} = 42500 -+ 30 =230
The total cost for printing 2500 newsletters is $230.

i oprl4
. av(l)-.:—-j (600 -+ 600¢7) dt

= w--{600t+ 300¢ ] = 4800

Rich’s average daily inventory is 4800 cases.
(D) =0.041(t) =24+ 24

T 1
av(c)zﬁje (24 +241) dzmr[24t~z-12t ] =192

Rich’s average daily holding cost is $192.
We could also say (0.04)4800 = 192,

X
45. jx(zan2x+3)dt= La sy
0 4 o

=—1—x4—x2+3x
4 .

ix“—}cz-%?:xﬁtl
4

1 4 2
- - 3x-4=0
X X4 ox

*—d4x? +122-16=0

Using a graphing calculator, x = -3.09131 or x = 1.63052,

46. (a) True, because g"(x) = f(x).
() True, because g is differentiable.
(¢) True, because g’(1) = f(1)=0.
(d) False, because g"()) = (1) > 0.
(e) True, because g'()= fF(H=0and g"(L)= f' (1) > 0.
(f) False, becanse g”(1) = F/ (1) 0.

{g) True, because g'(x) = f(x), andfis an increasing
function which includes the point (1, 0).

47, j;\/u o dx = F(l)— F(O)

48. yoo= ~s‘i’3dr 3

49, y’=2x+—%-

i
= 2
o
Thus, it satisfies condition i.

a1
y(l)m1+L%dz+1=I+0+1=2
y’(I)m2+%m2+1=3
Thus, it satisfies condition H.
50, Graph (b).
_{ J.27 o fet .2
y=[ 2 d1+4m[t ]E 4= (P —D+d=x"+3

&1, (a) Each interval is Smin = i%h'

512[2.5 +2(24)+2(23) +-+ 2(5.4) +2.3]

29
=22 0425l
12 &
®) (60 m:/h)( hfgal) ~ 24.83 mifoal

52, (a) Using the freefall equation s = %gtz from Section 3.4,

the distance A falls in 4 seconds is %(32) (@*)y=256
When her parachute opens, her altitude is 6400 ~ 256 =
6144 ft.

(b} The distance B falls in 13 seconds is

%{32) (13%) = 2704 . When her parachute opens, her
altitude is 7000 — 2704 = 4296 {t,

{c) Let ¢ represent the number of seconds after A jumps. For
t 24 sec, A’s position is given by
S,(5y=6144 - 16( — 4) = 6208 — 161, 50 A lands at

6208

§ == e 15 —iol = 38R sec, Fort 2 45+13 =58 sec, B's position-

is given by S, ()= 4296-16(¢— 58} =5224-16t,50 B

lands at 1= -5—3—? =326.5 sec. B lands first.

./"“ '\\



53, (a) Area of the trapezoid = %(Zh)(y1 +y3)= Ry + ;)
Area of the rectangle = (2h)y, = 2hy,
h()’; + y3) + 2(2’1.3’2) = h()ﬁ + 4)’2 + }’3)

o) Leth=2"2.
2n

h
S =-é—[y§ Ay + 2y, F Ay 2y ++ 2y, o
+ 4yt Yy
1
= g[h(y(ﬁwiy1 +¥y) By, Ayy by Y

+h(Yo g F4Yop g+ p )l
Since each expression of the form
P Y0+ 49y, b v5,) s equal to twice the area of the
ith of n rectangles plus the area of the ithof n
2+« MRAM, +7,

trapezoids, §,, = 3

54. () 0= (1) de =0
3 1
) g()= [ 1) d1=-2 (XD =1

-1 H 1
© g-D= [ feyar=-[ fdi= w2 =

(d) g'(x)= f{x); Since f(x)>0 for-3<x<land
Fixy<Ofor 1<x <3, g(x) has a relative maximum at
x=1

(e g'(-hH=f(-N=2
The equation of the tangent line is
y—{—m)y=2x+Dory=2x+2~7

@ g”(x)= f'(x), f(x)=0atx=—1and f’(x) is not defined
at x = 2. The inflection points are atx=-1 and x = 2.
Note that ¢”(x) = f'(x) is vadefined at x = 1 as well, but

since g”(x) = f'(x) is negative on both sides of x = 1,
x =1 is not an inflection point.

(g} Note that the absolute maximum is g{1) = 0 and the
absolute minimum is

e o R SR
g(=3)= )'1 flyde= ~f_3 F@) dt = ——m(2)* = -2m.
The range of g is {~27,0].

55, (a) NINT(e™* "2, x,-10, 10) = 2.506628275
NINT(e™*2, x,~ 20, 20) =~ 2.506628275
(b) The area is /27
56. First estimate the surface area of the swamp.
329—{146+ 2122) 4 2(76) + 2(54) + 240y + 2(30)
+13]=8030 #?
1yd®

5 £X8030 f2) ¢ e 2 1500 yd®
(5 £ )27ﬁa y
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57.(0) V2 =(v__ )" sin®(120 mr)
Using NINT:
av(V?)= "i" o (Vi) sin® (120 mt)a

_ 2t 2 _ 21 __(Vm)z

= (Vi) L)sm (120 me)dr=(v,.) S
2

Vo o= M:ﬁﬁy_

s 2 ,\/:'i

(b) V. = 240+/2 ~339.41 volts

58. (a) JO% R{t)dt = (%)(9.6 +2(10.3+109+11.1

+10.9+10.5)+9.6) = 253.2,

which is the total number of gallons of water that
flowed through the pipe during the 24 hour period.

(b} Yes, because R(0) = R(24), the Mean Value Theorem
guarantees that there is a number ¢ between () and 24
stch that R'(¢) = 0.

(©) Q) = 0.01(950 +25(4) — (4)%) = 10.58 gal/hr

59, f'(1)=a®)?+b(1)=—6
f(x)=2ax+b
Fry=2a()+b=6
2a+b=6
—{a+b=-6)
a=12
be=—18
frxy=12x2-18x
fn= 4x*-0x% +¢
2 2
L F(x)dx wj! 4x3-9x2+c dv=14
(x* =33 +ex) f= 14
¢c=20

fx=4x*-9x*+20

60. (a) g(d)= —;—(I BG+D+2(04+(-1pH=2

=L =2
(D= (-33+ 0=

by g D)= f(2)=1

(c) The minimum value is g (-2)= —%

(d) g has a point of inflection at x = 1. It is the only place
where the slope goes from positive to negative,
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Chapter 6
Differential Equations and
Mathematical Modeling

Section 6.1 Slope Fields and Euler's Method
(pp. 321-330)

Exploration 1 Seeing the Slopes

1. Since % = 0 represents a line with a slope of 0, we should

expect to see intervals with no change in y. We see this at
“odd mauitiples of 7/ 2.
2. Since y is the dependent variable, I

t will have no effect on the value of ”321 =08 X,
X

3. The graph of % will look the same at all values of y.

4. When x=0, gx = cosx = 1. This can be seen on the graph
x

near the origin. At that point, the change in y and change in
X are the same.

5. When x =1, "32 = ¢osx = -1, This can be seen in the
24

graph at x = &, At this point, the change in y is negative of
the change in x.

6. This is true because each point on the graph has a negative
of itself.

Quick Review 6.1

1. Yes. 4 et =¢*
dx
d dx 4x
2. Yes. — =4¢g
p e

3. No. 4 (x%6%) = 2xe* + x%e*
dx

2

4. Yes. 4 e =2xe*
dx
d 2 ¥
5, No.—(e* +5)=2xe
dx

d 1 1
6. Yes, 2 = e (2) = e
e VxS )=

i
7. Yes.—secx=secxianx
dx

8. No.Ly w2
dx

9, yﬂ3x2+4x+C
2=3(1)7 +4()+C
C=-5

10. y=2 sinx—3 cosx+C
4=2sin(@ 3 cos(0)}+C
C=-7

i1, y=e* +secx+C

5= %0 4 gec(0) +C
c=3

12, y=tan x4+ In2x 1)+ C

7 =tan D+ 1) -D+C

c=3
A

Section 6.1 Exercises
1. [dy=[(55* —sec? x)dx
y= x° ~tanx+C
2. "-dy = _[(secxtanx_e")dx
y=secx—e' +C
3. [dy= [(sinx—e* +8x%)dx

Cy=-cosx+eF +2x4 4 C

4. jdy= j(%m;%)dxmmx%w

5 fdyxj(S"Inﬂ» )dxm5x+tan'“1x+c

x*+1

11 . |
6. Idymj( — —E-de=sm 1x-2J§+c

7. fdy= | (3t cos(®)dt =sin(’)+ C
8. Idy = J‘cosresm’dr
=™+l
9. [dy= [(sec*(x*)5x" ) dx
=tanx +C
10, J.dy = J4(sin u)3 cosudu
= (sinu)* +C
11. _[dy*—-* IBSinx dx=~3cosx+C
2=-3 cos(0)+C, C=5
y=-3 cosx+35
12. {dy=[2¢* - cosx dx=2¢" —stax+C
3=2¢"—sin(0)+C, C=1 |
ye 28" —sinx+1
13, [ du= [ (7x° - 32" + 5)dx = ¥ =P+ 5x4C

=1 -1+5+C, C=—4

u=x"—x*+5x—4

P



