Worksheet #12
(1) Find the Mclaurin series for f(z) = e=2%.
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Solution: We know the Mclaurin series for e¥ is eV = > > | L. Thus

> —2x)" e — 2\t
D = (=

(2) Find the Mclaurin series for f(z) = /1 — x.
Solution: We will use the binomial series formula. Thus the series is

i g% (f) (C1)kak.

(3) Find the 4'" degree Taylor polynomial of f(z) = 1 centered at a = —3. Give a bound
for the error.

Solution:
f) =2 F(=3) = -2
o 3
1 1
f'(@) ) f(=3) = 3
1 1 1 1
f(il?)—?F f(3)——23—3
1 1
3 _ 3 _
fO (@) = —6— fO(=3) = —6;
1 1
4 _ 4 —
D (z) = 24— fB(=3) = ~245
Thus
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The error bound Ry(x) is such that |Ry(z)| < %|x+3|5 where M = maz_4_3<z<q—3] 2i’§5| =
2445
(B-a)"

(4) Find the Taylor series of f(z) = x — 2® centered at a = 2 and the radius of convergence.

Solution:
flx) =z -2 f(2)=-6
f'(x) =1 — 322 fl(2)=-11
f'(x) = 6 f'(2) =-12
fP() = -6 fP2) = -6
f™(z) =0 f™(z) =0forn >3

Thus f(z) = =6 — 11(z — 2) — F(z — 2)* = &(z — 2)? for all x.



