1./1dx (u=1-x)
v1—x
> Substitute:
» Composition: /1 — x.
> letu=1—x.
> Differentiating u = du =—-1=du=—-1dx = dx=—1du.

X
> Replacing 1 — x by u and dx by —1 du in the original integral:

1 1 —1)2
dx= [ — —1ldu=— du.
/ — Ix /ﬁ u /u u

» Antidifferentiate in u:

1
— 71/2 = —— 1/2 = —
/u du 1/2u +C 2v/u+ C.

» Resubstitute:

/\/% dx = —-2v/1—x+C.
Check:
d(-zﬂ+ C> =_2. 1(1 —x)Y2. (=1)+0= !
dx 2 1—x
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2. [ xsin(mx?®) dx  (u=7x?)

» Substitute:

» Composition: sin(mx?)
> Let u= x>

> Differentiating u = @ =27x = du =27x dx = x dx = E du.
dx 2w

» Replacing x> with u and x dx with 2i du:
s

/xsin(7r><2) dx = /sin(7rx2)-x dx = /sin(u)~% du = % /sin(u) du.

» Antidifferentiate in u:

1
sin(u) du = o —cos(u) + C.

2 ™

» Resubstitute:

/XSiI’l(?TX2) dx = —% cos(mx?) + C.
Check:
d 1 ’ 1 .2 . 2
= <_27r cos(mx) + C) =5 —sin(mx<) - 2mx = x sin(mx~)
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3 x 2
Y —14
3 /1 12 dx (u x%)

> Substitute:
P X 2\—1
» Composition: 50 =x(14+x7)"".

> Lletu=1+x°
> Differentiating u = % =2x = du=2xdx = xdx = % du.
Ix

» Replacing 1 + x* with u and x dx with % du:

3 x=3 u=10 10
/de:/ 1 de:/ llduzl/ ldu
1 1+ x2 o1 1+ X2 ey u 2 2/, u

» Antidifferentiate in u:

1 [01 1
= Zdu=Z>|
2/2 L du 2n|u|

d (1 1 1 X
—(zm1+x?)==- L2x =
dx<2n| +X|> 2 X

2
1 1 10
==(In[10[ = In|2]) = = In | = ] = In(5*/2
o 2(n\0\ n|\) 2n<2) n(5/°)

Check:
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4./ X i (u=x?)

1+ x4
> Substitute:
> Composition: 7 = x(1+ xH ™ =x(1+ (x*)*)7L.
> Letting v = x* won't work. In that case, du = 4x® dx, and there is no
x> dx term present.

> Instead, let u = x°.

> Differentiating u = du =2x = du=2xdx = x dx = % du.

dx
» Replacing x* with v and x dx with % du:

X 1 1 1 1 1
_~ o dx=| — xdx=| — —du== [ — d
/1+x4 X /1+(X2)2X x /1+u22 u 2/1—|—u2 “

» Antidifferentiate in u:

1 1 1
E/m dU = Earctan(u) + C

» Resubstitute:

1
ﬁ dx = 5 arctan(x?) + C.

Remember to check by differentiating!
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> 1
5. /2 —— dx (u=1In(x))

x In(x)
> Substitute:
» Composition: (xIn(x))™* = L(In(x)) "
> Letting u = xIn(x) results in du = (1 + In(x)) dx. We don't have
anything related to du present.

> Let u=In(x).

> Differentiating u = du = 1 = du = 1 dx.
dx  x X

> Replacing In(x) with u and 1 dx with du:

5 1 x=5 1 1 u=In(5) 1
/7dx=/ ~7dX:/ — du.
» xIn(x) xe2 In(x)  x u=In(2) U

» Antidifferentiate in u:

In(5)
/| < fy= [In(u)]ina) = In(In(5)) — In(In(2)).

2 4

Remember to check by differentiating !
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