Examples of u-subs you do in your head:

1.
1
/cos(fm)dx =¥ sin(5z) + C
the mental substitution was v = bz
2.
/egdx =23 + (O
via u = %
3. 4 .
T
— =1 C
3z~ 3 @)+
this is not a substitution because 3%3 = % X %
4. .
/secQ(mc)dx = —tan(mx) + C
T
5. .
/x3 sin(z*)dr = -1 cos(z*) + C
via u = x4
6.

2 1 2
/xe?”” dr = 663‘” +C

via u = 322



Examples of substitutions that you may need to write

1.
[ i
-
the substitution is u = 1 — 22, du = —2zdxz, —%“ =dx
x 1 1 1 12 1. 1/
—C dr=— | —du=—= — oyl = /1 — 2
/mdx 2/ﬁdu 2/u du 52U 2+ C
2.
cos.(\/f)d:l7
NI
the substitution is u = v/z, du = oL 2du = 7
wdx = Z/Cos(u)du = 2sin(u) = 2sin(v/x) + C
x
3.

/ tan(z)dz

need to recall that tan(x) = sin(z) making the substitution
cos(z)
u = cos(z),du = —sin(x)dzr, —du = sin(z)dx
du
/tan(a:)dw ==/ =" In(u) = —In(cos(x)) = In(sec(z)) + C

the last equality by the property of the log that says —In(z) = ln(%) and also remem-
bering that secant is the reciprocal of cosine.



Example of u-sub where du is not there.

1
/ 1+ x
Note, if you look at wolfram’s step by step answer there are two things that are not clear,

or obvious. The natural inclination is to let u = y/z but it is easier to go to make the entire
denominator u
uw=1++x

and solve for z
u=1+vVr,u—1=+vx (u—1)>*=22u—1)du=dz

then

1 u—1 1
=2 =2 [ ldu—2 | —du=2u—21 =2v/z —2In(1
/1+\/E / " du / du /udu u n(u) = 2v/x n(l++vz)+C

it would actually be 2 + 2y/x — 2In(1 + y/z) but 2 is just a constant so we don’t write it, it
gets combined with the +C at the end.




