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(G1.1) Show that the following functions are differentiable and determine their derivatives:
(1) f1:0,00[—= R, fi(z):= s, (#) fo:R =R, fo(x) := coszsin’x
1
(i) fr:R\{0} = R, fs(z) = zez, (iv) f1:]0,00[=R, fu(z) =z + 7=
z
(v) fs:R—=R, f5(z) = In(exp(z)).

Solution. The functions are differentiable, since they are compositions of differentiable
functions.

(i) filz) = exp (%m), 80
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(ii) f3(z) = (2cos® z — sin® z) sin z.

. oy L3
(iv) fi(z) = NN
(v) fs(x) =1In(exp(z)) =z, so fi(z) =1. ]

(G1.2) Use Taylor’s Theorem to estimate /26 with an error smaller than 104,
Solution. We let f :]0,00[— R be defined by f(z) := 4/z. By differentiating we ob-

tain f'(z) = 2272, f"(z) = —1273/2, and f"(z) = 2z75/%. Now Taylor’s Theorem (via
Corollary 4.62) implies the existence of a number u € |25, 26| such that
n 25 n
V36 = £(26) = £(25) + /(25)(26 — 25) + L (2 ) (26— 252 + fT(u)(QG —25)".
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Since 25 < u < 26, we have
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26—25)% < ——— =2.10"".

vt V< 625000 ~ 3

And since

1 f“(25) 2 1 =—1/2 1 —3/2
F(25) + f'(25)(26 = 25) + “—— (26 = 25)" =5+ 5 - 25 2 _ g 2 /2 = 5.09900,
we get
1
[v/26 — 5.09900| < = 1074

In this exercise we considered the Taylor polynomial of degree 2 for f, since the error term
of form

O @ - o)

from Corollary 4.62 would have been too large if we had used the Taylor polynomial of
degree 1 for f at 25. u



