Calculus II, Spring 2016 (http://www.math.nthu.edu.tw/ wangwc/)

Solutions to selected problems in HW for Week 01

1. Section 8.7: Problem 35.
fW/Q tan 6 df = lim,_,rjo— [, tan 0 df = lim,_ o fl B — Tim, /9 Inul}
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2. Section 8.7: Problem 65.

1n2 du

(a) fl = mx)p = = converges for p < 1 and diverges for p > 1.

(b) [,° z(lm f1n2 converges for p > 1 and diverges for 0 < p < 1.

3. Section 8.7: Evaluate

— d:c = lim — d:z:
e—0 P

forO<p<l,p=1,and p > 1, respectlvely.

- 1 - oo ifp>1
p# L [l fde =g = (1 p)%{fp if0<p<1

as € — 0+.

p=1 f:%dlenxu:—1n€—>ooase—>0—|—.

4. Section 10.3: Problem 53. (CAucHY CONDENSATION TEST) Suppose that a, is
positive and a, \, 0. Then

E a, con. < g 2" a9n con.

n n

Proof. Let s, =a; +...+a, and t,,, = a1 + 2as + ...+ 2™asm.

44 2
=

a;+...+am = ay+as+ (az+aqg)+ ...+ (agm-111 + ... + agm)

> a1+ as+ (as+as) + ...+ (agm + ...+ agm)
1 1
= §a1+§tm
=1t, < 2(32m—1a1) <2 (Zan—lal) = M
- 2 - ~ 2

That implies {¢,,} is an increasing and bounded from above, and thus converges.



a;+...+am = a;+(az+az)+...+ (agm-1+ ...+ agm_1) + agm
< ay+ (ag+az) + ...+ (agm-1 + ... + agm-1) + agm
= typ—1+ asm
= Som_1 < Lyt
=8, < Som_q <tpo1 < Z 2" a9m =: M for some m.

That implies {s,} is an increasing and bounded from above, and thus converges.



