Math 104 Solutions to In-Class Work 9/7/07

Find the following integrals, and check your answers!!

N SR

d
If we let u =1 — z, then by differentiating u, we find that 2 1so

x
du = —1 dx so dx = —1 du. Replacing 1 — z by u and dx by —1 du in
the original integral, we find

[ = [ra

= —/u_1/2 du

_ Loy
= 1/2u +C
= —2yu+C
= —2Vl—z+C
d 1
Check: Is —(—2v1—z+C) = ?
dz 1—2

1
Vi-z Ji—z

%(—2\/1 —a+C) = —2-%(1—x)—1/2-(—1)+0 =—1--1
as desired.
2. /wsin(ch) dr  (u= mx?)

d
If we let u = w22, then differentiating u, we find that d_u = 2mx. That
x

1
means that du = 27x dx, or x doe = — du.
i
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1
In the original integral, we replace w2? with u and z dz with 7 du:
T

/:csin(an) de = /sin(mcz) -~z dx
1
— in(w) - — d
/sm(u) 5 du

1
= %/Sin(u) du
1

= 5 —cos(u) +C

1
= —3- cos(mx?) + C

d 1
Check: Is —(—— cos(nz?) + C) = zsin(rx?)?
dz® 27

d 1 1
%(—% cos(ra?) + C) = —5" —sin(rx?) - 2nw = xsin(ra?),
as desired.
o (u=1+1?)
o x u= x
2 . .. . du
If we let w = 1+ x*, then differentiating u gives us e 2x, SO
x

1
du:2xdx,orxdx:§du.

Substituting these into the original integral, we get:
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3 =3
1
/ x dr = —— .z dx
1 1+x2 -1 1+x2

x 2
4./1+x4dx (u=x%)
d
If we let u = 22, then differentiating u gives us d—u = 2z, or du = 2x dx,
x

1
or in other words, x dr = 3 du.

Substituting these into the original integral, we get:

x 1
/1”4 = /md

1 1

1
= 3 arctan(u) + C

1
=3 arctan(z?) + C
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As usual, we can check this by differentiating our results. I'll leave that
to you.

5. /25 L r (u=In@)

zln(x)
d
If we let w = In(z), then differentiating u gives us d—u = —. Thus
r x
1
du = — dux.
x

Substituting these into the original integral, we get:

5 1 =5
/ dr = / ! 1 dx
5 xlIn(x) oo In(z) =




