Math 142 — Quiz 7 Solutions
Quiz Info: Mean 22.33 (74%), Standard Deviation 3.63, 2 As, 7Bs, 9Cs

1.1.R=1,22 R=1,3. R=1,4 R=00,5. R=00, 6. R = ¢

2. (a) Using the ratio test:
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Series converges when L < 1 or 1|z| < 1 or |z| < 2. Thus R = 2.
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(b) Using the ratio test:
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Series converges when L < 1, so it converges for all x. Thus R = oc.
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(c) Using the ratio test:
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Series converges when L < 1 or 8|z + 2] < 1 or |z + 2| < y/1/8. Thus R = /1/8.

Bonus: No known simple form for this function

3. (a) We have f(x) = 3+12w, fl(x) = (3+2m G and f'(z) = ﬁ, so f(0) =1/3, f'(0) = —-2/9
and f”(0) = 8/27. Thus the Taylor series is

1/3 —2/9x +4/272* + ...

Since f(x) = SW we have the general form when the series converges of
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and this can also be used to generate the first 3 terms.



(b) We have f(z) =22, f'(z) = 1/227'/2 and f"(z) = —1/427%/2 so f(9) =3, f'(9) = 1/6
and f”(9) = —1/108. Thus the Taylor series is
3+1/6(x —9) —1/216(x — 9)* +. ..
The general expression for the nth term of this series is more complicated and for n > 1,
it is
(=1)"11-3-5...(2n —3)

on32n—1y| (z —9)".

(¢) We have f(x) = e sinz, f'(x ) = ¢®(sinx + cosz), f’(z) = 2¢® cosx and fO)(z) =
2e*(cosz — sinx), so f(0) = 0, f/(0 ) =1, f/(0) = 2 and f®(0) = 2. Thus the Taylor
series 1s
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You can also get this by (carefully) multiplying 1 + x —|— 2% by x — 1x3

I wouldn’t expect anyone to get this, but there is a Way to get the general form of the
series. First note that e®® = cosx + isinz so that sinz is the imaginary part of e®®. Thus
e’ sinx is the imaginary part of

eel® = 1+ :Zm(l—l—z)x

n=0

If use the binomial formula from 8.8 (which we didn’t cover) we can expand (1 + 7)™ and
get all the imaginary terms.

4. By the remainder formula we have
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where |[f®(z)] < My for 0 < x < 0.5. With f(z) = €*, f@(z) = €7, and |e*| < € for

0<z<0.5. Sofor0<z<0.5,
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and in the worse possible case, we have (when x = 0.5)
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le* — Ty(x)| < ﬂ(0.5)4 = 0.0042935.



