Math 170, Fall 2008, Section 2
Assignment 3

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.

1. (11pts)

Determine whether the following series are convergent or divergent. Show all your
work. In particular, verify all the hypotheses of any theorem, and name these theorems.

(a) z 1000

® Zn—rﬁ

© z sin(rll/n)

n
© 3 nliln
oY m
® Z cos n)
(h) Z nhm
LD aic:;n

(k) Zan, wheree; =1, an41 =ntan(2/n)a,

2. (3pts) Determine the minimal value of the integer n for which the partial sum Z 1
k=1

approximates the sum Z i Within an error of 10~ -6 Yew m\.an e .32+ «(0-;(;...”(-“,{.
k=1



3. (6pts) Let » be a number that satisfies |r| < 1. We consider the sequence {tn }n>0 defined
by
up = (n 4+ 1)r", n > 0.

(a) Explain why the series 3" u, converges. What is the value of lim,,_, o up, ?
n
(b) What is the value of the partial sum V,, =Y r*=1+r+724+... 4+ 2
k=0

(c) For k > 1, express r* in terms of V; and Vj._;. Using this, find an expression for the
n
the partial sum U,, = Zuk. You will need to separate the sum in two and to make

k=0
an appropriate change of summation index in one of the two resulting sums.

(d) Deduce the value of the infinite sum

o0
Y k+1)rF=1+2r+32 44 4 ...
k=0

(e) Compare with the formal differentiation, with respect to r, of the formula

oo
dork=14r+r?4ri4.. =
k=0
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