1 . =x

4, y'==cos—

V=R
”——lsinf—
YETR

y” £0 on [487, 507], so the curve is concave down on
[487, 507].
5.y =2e%*

y” =4 er
¥” >0 on [-5, 5], so the curve is concave up on [-5, 5].

y” <0 on [100, 200], so the curve is concave down on
[100, 2001.

—

7. y’-: —2

- x
" _ 2
»

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

y” = (—cscx)(—csc? x)+(csc x cot x)cotx)

= csc3 x+csex cot2 X

y” >0 on [0, 7], so the curve is concave up on [0, 7].
9. y' =-100x°

y” =-900x%

¥y <0 on[10, 1010], so the curve is concave down on

[10, 101},

10. ¥y’ = cosx+sinx

Section 5.5

2 1,71
(© ondx=|:—x2J =2

2 0
2. (a) f(x)=x2,h=¥=%
x 0 ‘ —;— 1 % 2
fay | o ‘ 11 % 4

T=l 0+2 1 +2()+2 2 +4 =275
4 4 4
M) f'(x)=2x,f"(x)=2>00n[0,2]
The aproximation is an overestimate.
2
© J'szdx= lx3 =8
0 3 4 3

3 o201
3.(@ f(x)=x",h= 1 -2

(o]

1

[\CREE
S AR

13

f& | 0

T= l[0+2(1)+ 2+ 2[2)+8j =425
4 8 8

M f(x)=3%% f(x)=6x>00n[0, 2]
The aproximation is an overestimate.

8

0 | =

255

¥y’ =—sinx+cosx 4 =l h=_2_—__1_=1'
y” <0 on [1, 2), so the curve is concave down. - @) f@x) x’ 4 4
Section 5.5 Exercises x 1 3 3 J 2
4 2 4
2-0 1
L@ f@=xh="r"=2 PN DR T B N
5 3 7 2
1 3
I I L - r=1 1422 )02 242[ 2]+ L)< 0697
5 3 7
1 3 1 2
S(x) 0 2 1 3 2 ®) f'()=-—.f"(x)==>0o0n]l, 2]
x x

T:l[0+2(lJ+2(l)+2(§}+2J= 2
4 2 2

(b) f/(x)=Lf"(x)=0

The approximation is exact.

The approximation is an overestimate.

© jf—)l;dx =[n]]]’ =12~ 0.693
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5. fr)=vrh=2

)
T

o | 1

| o | 1
=%(0+2(1)+2«/§+2\/§+2) ~5.146

(b) f/(x)z__ -1/2 f”(x) —3/2<0 on [O 4]

The approximation is an underestimate.

(c)j Jxdx = [2 3’2] =%z5.333
0

-0 =
6. =sinx,h=—"——7=="
(@) f(x)=sinx 7 7
s lo 2|2 |3 |,
4 2 4
f(x)‘ 0o |2 1|
2 2

= %[ou[%}n@)u[%}o]z 1.896

(b) f'(x)=cosx, f"(x)=—sinx <0 on [0, 7]
The approximation is an underestimate.

(c) J.:sinxaix:[—cosx];r =2
h
7. T=E(y0+2y1+2y2+---+2yn_1+yn)
joﬁ f(x)dx = —;-(12+ 2(10) +2(9) + 2(11) + 2(13) + 2(16) + 18) = 74
h
8. T=E(y0+2y1+2y2+---+2yn_1+yn)
Ls fx)dx = %(16+ 2(19)+2(17) + 2(14) + 2(13) + 2(16) + 20) = 97

9, %(6.0+2(8.2)+2(9-1)+"'+2(12'7)+13'0)(30)

11. Sum the trapezoids and multiply by to change

1
3600
seconds to hours

—;— (2.0(0+30)+(3.2-2.0)(30+40) +(4.5-3.2)(40+50)

+ (5.8—-4.5)(50+60) + (7.7 —5.8)(60 + 70)

+ (9.5-7.7)(70+80) + (11.6 —9.5)(80 + 90)

+ (14.9-11.6)(90 +100) +(17.8-14.9)(100+110)

+ (21.7-17.8)(110+120)+(26.3~21.7)(120 +130))

L 0633 mi ~ 3340 feet.
3600

12. Sum the trapezoids and multiply by 36100 to change

seconds to hours.

1 (1
—3@(5](0 +2(3)+2(7) +2(12)+2(17)+2(25) +2(33)

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

13. (a) j;xdx (”32)[%4[1]+2(1)+4(%)+2]=2

22 42 42
2 X 20
) fjxdr="| =545 =2
o

ot

14. () J'

8
3

2 0 8
_.+_ -
3 3 3

3 3
15. (a) f;x3dx (1;2)[03+4Gj +2(1)3+4[%) +23J=4

2

2 3P
X
(b),foxzdx= 5
0

4
2.0y
4 4

16.(a) [ .l_dr—(l/ﬂ(l A( 1

4
2 X
(b) jo Px = 7
[1]

=15,990 ft3

10. (a) 2—20 (0+2(520) +2(800) + 2(1000) +- - -+ 2(860)

+0)(20) = 26,360,000 &>

(b) You plan to start with 26,360 fish. You intend to have
(0.75%26,360) = 19,770 fish to be caught. Since

19,770

=988.5, the town can sell at most 988 licenses.

\__/

@] o[ L),
x U3 )l 12s5) "\1s

=~ 0.69325

(b)j —dx=Inx| =In2-In1~0.69315

17. (a) j;& dx = (%J(«/E +4(D)+2(2)+4(B3)+ (W4)

=~ 52522
4 2 4 2,332 2, 32 16
(b) .[0 \/;dx=—3—x3/2l0 =§(4) —5(0) =?
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limit
Sgo =1.37076, S, =1.37076 using a = 0.000000001 as

+2(sin(§)) + 4[@(%’3)) +sin7 ~ 2.00456 lower limit

26. S, ~0.82812, S, ~0.82812
z . b4
(b) -[0 smxd:c—~cosx|0 ——cosn—(—cosO)—Z 2. (a) T, ~1.983523538

3-CD _, T = 1.999835504
Tioe0 = 1.999998355

25. S., =1.37066, S,,, =1.37066 using a = 0.0001 as lower
18. @) | sinxdx= (%M)[sin(O)+4(sin(%D * 10 ®

19.(a) f(x)=x-2x,h=

x | fo] 1 ]2] s ®)
IR ERE " [Er|=2-T,
S=%(1+4(0)+2(—1)+4(4)+21)¥12 10 0.016476462 = 1.6476462x 1072
; 100 1.64496 %107
® f_al(xB*ZX)d’“BX“xz} 1000 1.645x10°¢
-1
:(%_QJ_(%_IJ © bETlon‘z 107 ETnl
=12 2

@ b-a=m k=", M=1
n

[E|=0
2 3
_ 3 0 i £4) E < T =
(c) For f(x)=x"—-2x, Mf(4) 0 since f 0. | = 12| 2 1on?
(d) Simpson’s Rule for cubic polynomials will always give ‘ E l i -102|E
exact values since f (4) = 0 for all cubic polynomials. Tion 12(1On)2 n
20. The average of the 13 discrete temperatures gives equal
weight to the low values at the end. 28. (a) S,y =2.000109517
1 Si00 = 2.000000011
21. (a) 5(126+2-65+2-66+---+ 2-58+110) =841 S1000 = 2-000000000
1
av(f) = >+841~70.08 (®) n E|=2-s,
(b) We are approximating the area under the temperature 10 1.09517 x 107
graph. By doubling the endpoints, the error in the first 100 11x10°
and last trapezoids increases. ’
22. Sketch a graph of 4 line segments joined at sharp corners. 1000 0
O le: —1074
ne exaple © lESwn ] =107*|E, |
) 4
@ b-a=mh' =", M=1
YAVAN n
4 5
Tz b4
ettt x B SEB(FlesOn“
5
23, Sy, ~3.13791, 8,4, ~ 3.14029 |E ‘g”—zl(r“ E
Sion 1™ 180(10n)* n

24. S, ~1.08943, S, ~1.08943
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24in. .
2. h=——=41in. (€) For0<h<01|ET|<—<071=0005<001
Estimate the area to be
4 & n2 H——D > i =20
10+4(1875)+2(24)+ 4(26)+ 2(24) + 4(18.75) + 0] S Tn Toi
. 2
= 466.67in 38.(a) f7”(x)=—4x%e 2x cos (x2)—8x sin (x?) — 4x sin (x2)

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

=-8x>cos (xz) —12x sin (x2)
f(4)(x) =—8x3+—2xsin (x2) ~24x? cos x?)
1 ~12x+2x cos (x%)— 12 sin (x?)
§[y0 T4y +2y, +4y;+2y, +4y;5 + ] = (16x* —12) sin (x*) - 48x? cos (x?)

= %[1.5+4(l.6)+2(1.8)+4(1.9)+2(2.0) (b)
+42.D)+2.1]1=112 #?

1 1
Length ~ (5000 b —— |=10.63t
gth=( )(4211)/113)(11.2&2]

-1, 1] by [-30, 1
31. False. The Trapezoidal Rule will over estimate the integral [ 1oyl 0l

if it is concave up. (c) The graph shows that —30 < f ®(x)<10 so
32. False. For example, the two approximations will be the l O x)| <30for ~1<x<1.
same if fis constant on [a, b].
33. A.LRAM < T <RRAM, so RRAM < 16.4. 1-(-1 n
@ [ < =20 =2
L 2 ot
34.D. —~dx 2—+4—+4 +25 4 4
22 2 2 2 h 04
(e) For 0 <h<0.4,/Eg| < 5 S5 ~000853<0.01

=%(e4 +2¢%+2° +e‘2)

® x5 2 s
- -0 h 0.4
35.C. jo sinxdx = o sm(0)+281n(
39, Tn=%[y0+2y1+2y2+---+2yn_1+yn]
+2 s1n( ) + ZSln( )+ sin(n)]
_ Ryt y ety Ay Ay o4 y,]
. =
=Z2(0+2 +2+2+0)=={1++2 2
8( 2 2 ) 4( ‘/_) _ LRAM, +RRAM,
36.C. 2
37.(a) f/(x)=2xcos(x%) 40. S, =%[y0+4y1 +2y, 44yt 2y, o

F7(x) = 2x o= 2x sin (x2) + 2 cos (x?)

+4y, +y, ]
= —4x% sin (x%) +2 cos (x?) nol " o

1
®) =§[h(y0+2y1+2y2+~-+2y2n_1+y2n)

/ \ +\2h)(yl+y3+)’5 +"'+)’2n_1)]
2T2n+MRAM b—a

— B where h=
3 2n

Quick Quiz Sections 5.4 and 5.5

(-1, 11 by [-3, 3]

(¢) The graph shows that -3< f”(x)<2 so |f”(x)|<3 1.C. f17f(x) dx=l((4_1)(10"'30)'*'(6—4)(30-'-40)
for ~1<x<1. :
+(7-6)(40+20) = 160
1- ( D2
d) |[E.|[<——2Hh53 ~(sin’
@ |E,|< 3= 2.D. [sin x3dx=(£1§—x)—§]008 x

[Mﬁ]cass [ Gin"(h) ZJCOSI 0.632
3 3 3 3



