Worksheet 2. Math 231 AL1, BL1, DL1. Spring 2015. 1/23/2015.

Solutions
1. Evaluate using integration by parts.

(a) f arctan T dz

Solution: Set
u=arctanr dv=dx
1
du=1+1=dm V=27

So using integration by parts gives us:

T
14 z?

To deal with this new integral, a substitution will suffice. Set

famtanzd::: =:.:ar-:tan:-:—f

w=1+z?
dw = 2z dzx
80
z 11 1 1 .
f1+;= d:—ifadwwﬁlnleﬂ— Sinf1+2%+C.
(Note that 1+ z? is positive for all real z, so we can drop the absolute value bars.)
Therefore,

T o 1 5
farctanzdr—:rarﬂtanm—fl_*_ﬁdﬂ:— zarctanr 2lmfl-\|r:}~|~1'."j’
Inz

®) | 25 ds
Solution: Set

u=Inr dv=zx1dz
du=zxldr wv=-—x"!

Using integration by parts, we get:

L

=3 dr = —g~! lnz+f::'id::= —z Vlnz—-z"'+C

(c) f et dt (Hint: Substitute z = ¢t?)

Solution: Start with the substitution

7=t
dr = 2t dt

1



to get

ft*e"dtsfﬁ“m:%fm‘

Now we'll use integration by parts: set

to obtain

Therefore,

) _1 T _l S = =
f!:e ttt—zfmed.r—i{ze’ e*)+C 5

2. (a) Integrate by parts to get a formula for f sin® = dz which involves f cos® z dz.

u=x dv=e*dzx
du=dr v=¢g

dx

fzﬂ'“dr=1£’-[fd:-ze=—£’+ﬂ.

1

(t’e" - e") +C

Solution: Define [ = j sin® z dz. Set

U= sinT dv = ginz dx
du=coszdr v=-—cosSI

so by integration by parts:

I= -E.inzmﬂz+f-:uu:zd::

(b) Evaluate f sinz dz by using part (a) and the identity cos?z = 1 — sin’ z.

Solution: By (a) and the given identity,

As our goal is to find I, solving the above for I gives us:

which implies

I= —sinmc-uﬂz+fmﬁ”zdr

=—Ein:rm:n+f{1-sin“=]dz

=—-EiﬂIGﬂ:EIE+f d:::-fsinjmda:

= —sinrxeosz+z—-I+C

2l =z —sinrcosz +

I=2%(r—sinzcosz)+C




3. Evaluate the integrals.
(a) f eV® dr (Hint: Substitute t = \/7)

Begin with the substitution

t=+z
1 1

to get

fe*ﬁﬁ—_-fe*zmﬂfte‘d:

Now we use integration by parts: setting

u=t dv=edi

du=dt v=¢e
gives

fta‘dt=te.'*fe‘dt-te‘—a‘+ﬂ'=ﬁﬂﬁ—eﬁ+ﬂ
Hence, —
feﬁd::=2fte‘dt= 2(VEeVE — vF) +.C
(b) fﬂnm}“d:;

Set

u=(lnz)? dv=dx

du-m::::d:: v=21
so by integration by parts we have

2lnz

fun:}ﬂdﬁz{mz}i—f = zdz=z{1u=]=—2f1nzdx

To evaluate this new integral, we'll use integration by parts again: set

U=Ihzx dV =dz
d=z7'dr V=1=x

to obtain
fln:ﬁ=:ln:—fﬂ_ld¢=1:1nx—/-'i:':=::ln.1:—:|:+ﬂ'
Therefore,
f{mm}*qu{mﬂtzfmm
=z(lnz)? - 2{(zlnz—z)+C

=lz(lnz)*-2zlnz+2z+C




