) 1
30. Since < 3 for all x > 0, therefore

00 X2
I:/ dx
o X°+1
1 2 o0 2
X X
:f 7dx+/ X
0 x5+ 1 1 x>+ 1

</1 x2 dX-i—/OOdX
~Jo X341 1 X3

=11+ Ilo.

X5 +1

Sincel; is a proper integral (finite) ant} is a convergent improper integral, (see Theorem
2), thereforel converges.



do
28. /cos@(1+sin0) Letu=sing
du = cosé dé@

/(1—u2)(1+U) /(1—U)(1+U)2
A B C

(1—u)(1—|—u)2 1—ujL 1—|—u+(1—|—u)2

_ Al+2u+u?)+Bl-u?)+C(1L—-u
- (1—-uw(@d+u?

A+B+C:1

/ 1- u)(1—|— u)?

1 1
4/1—u+ /1+u /(1+u)2

1 ‘1+sin9
_|_

~ 4 1—sin0‘ 2(1+sm9)




e
20. I=/ sin(Inx) dx
1

U =sin(Inx) dV = dx
duU — cos(Inx) ax V=X
X
e e
= xsin(Inx) —/ cos(Inx) dx
1 J1
U = cos(Inx) dV = dx
qU — _sin(inx) ax V=X

e
+|}
1

1 .
Thus, | = E[esm(l) —ecos(l) + 1].

=esn(l) — {x cos(Inx)




8. A vertical strip has ared A = 2(i — r) dr. Thus, the mass is

V2

m= Z/Oa/ﬁkr [2(% —r)] dr

— 4k —r—r?)dr = —a%qg.
/o <ﬁ ) 32 J

Since the mass is symmetric about haxis, and the plate is symmetric about both xhe
andy-axis, therefore the centre of mass must be located at tteecafithe square.

Yia
V2
y="5-x
a
--ArN\ /2

Fig. 4-8



