21) Solve over the unit ball: [ [ [, \/%
r24y2+2

Through a change of variables, this can be rewritten as the following:

T 27 1 2 T 27 1 2
P . . p
———ssin ¢pdpdfdp = / sin ¢/ / —————dpdfde
/o /o /p—o\/2+p2 0 0 Jp=0 /24 p?

There are two ways to solve for this:

i) Add zero:
/1 L dp_/1 [)2/1;2 P
p=0 /2 + p? p=0 /2 +p?
Loop249 2

_ dp
—0V2+p2 242
1 1 1
= \/2+p2dp—2/ ——dp
n/p—O p=0 1/ 2 + p2
These two integrals can be found in the table in the book, #43 and #36 respectively.

This gives you

PV 2+ log(p+ V7 +2) — 2log(p+ VP + 24

- %\/ﬁ —log(1 + V/3) + log(v/2)

ii) Integrate by parts: let v = p and du = 1dp, dv = (2 + p*)~2pdp, and

v=(2+p?)3.

fm /m”

1
1
dp = uv| —/ vdu
0\/2—1- V2t 2 o
=p(2+p%)2 /\/2+pd,o

This new integral is in the table in the book, #43. This gives you:

V3 — (g\/m—i— log(p + v/p? +2))|§
e (%\/§+ log(1 + V3) — log(v/2))



Using this, we then get

/ / 27T/ \/ism Pdpdide = / sin ¢ / " / dpd@dqb

— /Tr sin ¢ \f log(1 + v/3) + log(v/2)dfde
$=0 =0 2
= /(;O(sin (;5%\/3 —log(1 4 V3) + log(Vv/2))8|2% ,dé
= /7T 27 (sin ¢%\/§ —log(1 + V/3) + log(v/2))d¢
$=0

= —cos ¢27r(%\/§ —log(1+3) + log(\/i))uizo
= 270(V/3 — 2log(1 + V/3) + 2log(v/2))

For problems 5-7, Find the limit of the sequence or explain why it does not

converge.

5) % By applying the limit for this sequence, we get lim,, o % 3
6) 5n° —n?+7n+2

35 T —nr1o BY applying the limit for this sequence, we get lim,, o0 3

n3+n2—n+10

5
3
7) % By applying the limit for this sequence, we get lim, oo logé") =0
8) Find the limit of the following series, or explain why it does not converge.
1 11 1
1 il il
Z(3k) (+3+9+21+ +3”)
k=0
Let S, = (1+ 3+ §+ 55+~ + 37). Then:
1 1 1 1 1
=S, = — i R
3 (3—’_9—’—21+ +3”+3"+1)
So,
2 1 1
=S, =5,—-5, =1
3 3 3ntl
lim S
n—oo
So

limn — 00S,, = ;

5n’—n’47n42 _



