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(i} im b, = 0, so by the Altemating Series Estimation Theorem, |Rs(5) = | f(5) — T5(5)| < be, and
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than 0.0002.

bg = 2 0.000196 < 0.0002; that is, the fifth-degree Taylor polynomial approximates f{5} with error less
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% - larger than d that is, when P is far away from the dipole.

26, (a) If the water is deep, then 2mrd/ L is large, and we know that tanhx — 1 as 2 — oco. S0 we can approximate
tanh(2rd/L) =~ L, and so v* = gL/(2n) & v \/gL/(2m).

(b) From the table, the first term in the Maclaurin
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series of tanh x is x, so if the water is shallow, - G )
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(c) Since tanh x is an odd function, its Maclaurin series is alternating, so the error in the approximation
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tanh T is less than the first neglected term, which is =3 i) = sl ) If L > 10d, ther.
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% (%i) < % (2# : —1%) = %, so the error in the approximation v* = gd is less than % . %E_) ~ 0.0132¢9L.

27. (a) L is the length of the arc subtended by the anglef,so L = R =

0 =L/R Nowsec6 = (R+C)/R = Rsec=R+C =

®

€' = Rsecd — B = Rsec(L/R) — R. V. P
(b) If f{z) = secx, then f'(x)} = secz tanuz, ‘\/

(@) = sec® x + secx tan’z, f(x) = Hsec® & tanw + secz tan® z,

S (z) = 5sec® 2 + 18sec® x tan® z +secz tantz. So £{0) =1, F7(0) = 0, £/ (0} =1, F7'(0) =0,
F4(0) = 5, and secx = Ta(z) =1+ é:ﬁ + %w‘l. By part (a),
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(¢} Taking L = 100 km and R = 6370 km, the formula in part (a} says that
C = Hsec(L/R) — R = 6370 sec{100/6370) — 6370 ~ 0.785009 965 44 km. The formula in part (b) says that

o B 4 5Lt 1007 5- 100"
T 2R T 24R® T 2.6370 ' 24.6370°
The difference between these two results is only 0.000 000 008 08 km, or 0.000 008 08 m!

C 72 0.785 009 957 36 km,




