3.3

2.
x=21, f(n)=a,, and f(x) is a decreasing function.
a, canberegraded astheareaof retangle whoselength of height isa, and that of baseisl.

5 6
Inthat case, > a, isthe upper sumand > a, isthe lower sum for 1< x<6.

n=1 n=2
6 5

Therefore, Zan < Ii f(x) < Zan. This inequality isdependent on the fact that f(x)
n=2 n=1

IS a decreasing fuction.
Draw thegraph of f(x) and upper sum and lower sumfor1< x <6.

12.

i[Lij

n=1 n4 n\/ﬁ
o 5 - 4

Consider » — —--—(*) and > ——--—(**)
n=1 n:ln n

Use the integral test.

w__Ei_ =| - 5 ) = EE <o and .[w___ft__ = ——._gi_ ) =8< o
1 x* 3], 3 L xy/x x|,

Hence, both (*) and (**) are convergent, so the given series is also convergent.

14.
“ Inn . Inx = x=g
— Usetheintegral test. t= €
~ 1 x=1=1=0
—dx=dt
o N X X X=oo=>t=o00
J- —dx .
1 X dX =€ dt

:J-OOo etZt eldt :J-;ogdt :I:te'tdt = [_ (t +l)e‘t];° —1<o

t- oo

because Iim(—t—J:lj =0 (Usethe L'Hospital's law)
e

Therefore, the given series is convergent.

18.



%) H 2 %)
Zsm nsz \l/_ because sn’n<1
nvn

n=1 n\/ﬁ n=1

Usetheintegral test.

gl e

1 .
So ) —— isconvergent.
n=1 NV N

Therefore, thegiven seriesis also convergent (by Comparision Test).

20.
00 4+3n
%7

Hm4+32hm§—:m{§j:m¢0

e 21 w2t nae| 2

Therefore, the given seriesis divergent.

30.

i 1 Inx=t= x=¢€

“~ n(Inn)? X=o00=t=o0
2 nlinn) Lox=ot

v 1 X x=2=t=In2
[, :

2 X(Inx) dx = xdt = e dt

n2 ettz In2 t

=[ L et = wi%dt:{—¥} =In2<w
! t In2
So that thegiven seriesis convergent.

Moreover,

Rns'[oo ! zdx:{—ﬂ :i<0.01 where x=¢€',3:0 x=n=t=Inn
n X(Inx) tl,, Inn

Hence, n>e'* =2.68812x10%
Therefore, we need (at least) the €' terms to ensure accuracy to within 0.01.



