Problem Set 5 Section 5.9 Problems:; 7, 13, 18, 27, 37

L flz) = YT T 22 Az = 2;” —ﬁ
(a) Tu = 25 [FO) + 27 () +2F(3) +---+2f(3) + 2f(F) + £(2)] =~ 2.413790
(b) Ma = 3[f(2) + () + -+ [(F) + f(F)] = 2411453
© 5t = 213 700) 4 47(3) + 21(2) + 41(2) # 200) + 45(3) + 27(3) +47(3) + 1] = 2412

hA—1 1
3. f(r) = —= Az — —=3

(a) Ty = ﬁ_,m] +2f(3)+2f(2) + -+ 27(4) + 2f(3) + f(5)] = —0.495333
fh‘rMa—%[f{%':l+I{%J+f(%}+f(%1+f(” + () + H(F)+ F(F)] = —0543321
(c) 85 = g [F(1) +4F(2) + 27(2) +47(2) +2F(3) + 4f(Z) + 2f(4) + 47 (2) + f(5)] = —0.526123

8. (a) Ts = g5 {SO) +2[f(5) + F(2) + -+ F(5)] + f(1)} = 0.902333
Ms = 5[f(55) + £(55) + f(6) + -+ f(3)] = 0.905620
(b) fx) = cos(z?), f'(z) = —Zwsin(z®), f"(x) = —2sin(2?) — 42 cos(z®). For0 < x < 1, sin and cos are positive,
so | f"x)| = Esinlizz} + 4z° cm-:(.r, <2.14+4-1-1=6sincesin{z”) < 1 and ocn-:{.r,?:l < 1forall z, and z* < 1
ford = » =< 1. Soforn = H we take W = 6,0 = (0, andh = 1 in Theorem 3, to get
[ L] <6 - J.ﬁll.-"{lE - E";} = lJH = 0.0078125 and [Fy; | < o= = 0.00390625. [A better estimate is obtained by noting

from a graph of £ that | f"{z)| < 4for0 < 2 < 1]
{¢) Using K = 6 as in part (b), we have 1077 = 20°210° = n>,/i.10°

<6 lﬁf{lﬂﬂ;z} = 1/(2n%)

orn > 224. To guarantee that | Far| < 0.00001, we need 6 - 1°/(24n®) < 107° = 4n® 2 10° = n> /7 10°

or e = 158,

[

21. By the MNet Change Theorem, the increase in velocity is equal to f: () df. We use Simpson’s Rule with n = 6 and
= (6 —0)/6 = 1 to estimate this integral:
Jolalt)dt = Se = %[a(0) + 4a(1) + 2a(2) + 4a(3) + 2a(4) + 4a(5) + a(6)]
2 2[00+ 4(0.5) + 2(4.1) + 4(9.8) + 2(12.9) + 4(9.5) + 0] = 2(113.2) = 37.73 fi/s
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Problem Set 5 Section 5.9 Problems:; 7, 13, 18, 27, 37

37. Since the Trapezoidal and Midpoint approximations on the interval [z, 8] are the sums of the Trapezoidal and Midpoint
approximations on the subintervals [z -1, xi], ¢ = 1. 2., .., n, we can focus our attention on one such interval. The condition

f"(x) < 0fora < x < bmeans that the graph of f is concave down as in Figure 5. In that figure, I, is the area of the
trapezoid AQRD, _Jl':' Sf{z) dx is the area of the region AQPRD, and M, is the area of the trapezoid ABC D, so

Tn = f: flx) de < M. In general, the condition f* < 0 implies that the graph of [ on [a, 4] lies above the chord joining the
points (e, f{a)) and (b, f{b)). Thus, fj f(x) dx = T Since My is the area under a tangent to the graph, and since [ < 0
implies that the tangent lies above the graph, we also have M, > JIF:' Sz} dz. Thus, T < _IIT flz)de < M.
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Problem Set 5 Section 5.10 Problems; 1

1. (a) Since _II"_,:::| w4e~=" dz has an infinite interval of integration, it is an improper integral of Type 1.

- x /2

(b) Since y = secx has an infinite discontinuity at = = 5+ In

sec @ dir 15 a Type Il improper integral.

2 -
(c) Since y = m has an infinite discontinuity at x = 2, f - i is a Type I improper integral.

p ™ —Br+6

0

1

(d) SiIII::L‘.f 5 dax has an infinite interval of integration, it is an improper integral of Type L
e T
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