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Solutions to Tutorial 11

Question 1 (i). f'(x) = 2e**, f"(z) = 22¢*® and in general ) (z) = 2¥¢?*. Thus
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Question 1 (ii). Since f(x) = cosx, we have

f'(x) = —sinz, f"(z)=—cosz, f"(z)=sinz, [fP(z)=f(z)=-cosz.

In general,
cosx if k=4l
k. ) —sinx if k=4l+1
fP(e) = —cosz if kE=41+2
sineg if k=4l+3
and so
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where f*)(Z) is given above.

Question 2. By the standard power series,
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for 222 < 1or —L < z < \/LE’ and so the Maclaurin series of In(1 + 2z?%) is
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Question 3. Let f(x) = cosz. Then

cosx if k=4l
(k ) —sinzx if k=41+1
Foe) = —cosz if k=41+2
sine if k=4l+3

By the Taylor Formula, we have
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By the Standard Limits, lim (l L—l)' = 0. Thus lim |R,(z)| = 0 by the Squeeze
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Theorem and so lim R, (z) = 0. Hence
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It follows that
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Question 4.
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where / Z Z / because the series of functions Z "+1 o= 1) con-
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Then a,, is positive, monotone decreasing and lim a, = 0. By applying the alternat-
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verges uniformly on [0, 5] by Theorem 7.5. Let a, =

ing series estimation, from
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we have n > 2. Thus
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Question 5 (i). Recall that
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Question 5 (ii). Recall that
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