Math 170, Fall 2008, Section 2
Assignment 4

Honor code: You should neither give nor receive help on this assignment.
Organize your work in a concise way and show every step of your argument. Write legibly.

0.4
1. (7Tpts) Use a power series to approximate the definite integral / In(1 + 2%) dz to six
0

decimal places.

2. (6pts) For a fixed number k # —1, we consider the sequence {uy},>0 defined by
1
Uy = / z*(Inz)" dz.
0

(a) Use integration by parts to find a relation between v, and u,,_;.
(b) Write a proof by induction to show that
1 n
k _ _(=1)"n!
‘/0 T (lllx)ndw—(k—_'_-l—jm, n>0.
(c) Find a series [not a power series!] representation for the function 2. [Hint: think

exponential.]

(d) Use term-by-term integration [do not worry about justifying it] to obtain
1 oo (_ 1 )n
Tl =Y ———
/o e ;,(nﬂ)nﬂ

3. (7pts) We want to know if it makes sense to consider the arc-length of the curve y = f(z)
between the points (0,0) and (1, —1), where

T
> Oa
f(z) = {:z:cos(x) z#
, z=0.
(a) Prove that f is continuous on (—o0, 00).
(b) Draw a rough sketch for the graph of f.
(c) For an integer n > 1, we denote by ¢, the length of the curve y = f(z) between the

points ( ! ,f( 1 )) and (l,f (l)) Write down, but do not evaluate, an
nt1 n+1 n n

integral expression for £,.




 qos e e es . 1 1 1 1
(d) By considering the line joining the points (n+ 1,f (n+ 1)) and (;,f (;)),

give a lower bound for ¢,, that is find a positive number u, such that ¢, > u,.
[Remember that cos(mk) = (~1)*.]

(e) Does the series Y _ u,, converge?

(£ Does the the arc-length of the curve y = f(z) between the points (n _1|_ T’ f (n _1'_ 1))
and (1, f(1)) have a finite limit as n — co?

(g) Conclude. Why is there no contradiction with the arc-length formula that usually
yields a finite length?
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