Calculus I, Spring 2026 (Thomas’ Calculus Early Transcendentals 13ed), http://www.math.nthu.edu.tw/~ wangwc/
Brief solutions to selected problems in homework 04

1. Section 10.8: Solutions, common mistakes and corrections:
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Figure 1: Solution to Section 10.8, problem 40

Remark:

” should be understood as

The assumption ” f(x) is differentiable on - - -
7 f(x) is differentiable infinitely many times on ---”

Or, at least we need to assume

? f(M(z) is continuous at x = a (therefore so are f®(z), 0 <k <n—1).”

Note 1:

F F’
il_r)rcll Gg; 0 does not imply (from L’Hépital’s Rule) that glelircll G’Ex; = 0 unless you
!
know in advance that lim indeed exists (see counter example in Lecture 14 from

z—aG' (2

last semester, 20251021). This is why we need

” () () is continuous at ¥ = a (therefore so are f®(z), 0 <k <n —1).

Note 2

(1)+(ii)+” f(x) is differentiable on - --” does not imply f”(a) exists (counter example:
f(z) = |z|*'sin é, a=0).



2 '\‘F("q _mlc
j"‘)'z. 7 )

() B:) el | 5(«\} L) Elm =0
D Note thet §500= 4" 1) fo b=l

Yy [.8Y
£, +
29 K*G\)+ =+ F\_ (s )

g(x)= Feo + 5@ (X0

- ] ¢ -?I;r\) 'F.“’ .
MRS e s () + T (o)t :(F:‘—lg Ony D Gla) = Fiey
O e )

X\w\ @) -alx) Y /‘T e \x j L\-I g -j'—u&)— oq

oa (X)) " 20 nlp-AyT N () (%=

( N
Lo e ™) )

XDa l(]\) J (&) 0

Figure 2: Solution to homework 05, problem 2

Remark: The assumption
” f(")(x) is continuous at = = a (therefore so are f*)(z), 0 <k <n— 1.7

weaker than the one given in this problem, but is sufficient for this problem.
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Figure 3: Solution to Section 10.8, problem 5, method 2
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Figure 4: Solution to Section 10.8, problem 35, method 1
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Figure 5: Solution to Section 10.8, problem 35, method 2
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Figure 6: Solution to Section 10.8, problem 41

Method 2: In(cos x) is obviously infinitely many times differentiable near x = 0. Since
we don’t need Tiy(cosz),0 in this problem, it will be easier to find linear and quadratic
approximation by differentiating In(cos z) twice at x = 0.



2. Section 10.9: Solutions, common mistakes and corrections:

@27 g’
4, ) ”g”é—'—n-:‘l“

cosr ¥ - ' 'yb.} -Z-’)Cq—-' %‘;{édl'

o'y = |+ (-0 £ %ﬁfé-t\.,)

g
( |nf|n|ty>0)
= "‘/'%L'* "’X é‘(
47 £\ \\\\

)\ /

Figure 8: Solution to Section 10.9, problem 17



Figure 10: Solution to Section 10.9, problem 33
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Figure 12: Solution to Section 10.9, problem 42
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Figure 13: Solution to Section 10.9, problem 50
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Figure 14: Solution to Section 10.9, problem 51



3. Section 10.10: Solutions, common mistakes and corrections:

Figure 15: Solution to Section 10.10, problem 19
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Figure 17: Solution to Section 10.10, problem 35
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Figure 19: Solution to Section 10.10, problem 51
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Figure 21: Solution to Section 10.10, problem 66, continued
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