Millersville University
Department of Mathematics
MATH 211, Calculus II
July 15, 2008

Please evaluate the following definite and indefinite integrals.

1. /ex?’lnxdx
1

Using integration by parts we will let

1
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1
du=~dzx dv=2>dx
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2. /sin_lxdx
Using integration by parts we will let
u=sin"'x V=2
1
du = ———dx dv=dx

V1—a22

1
sin'zdr = zsin 'z — / —dx.
/ V1— a2

Now we make the substitution w = 1 — 22 and —%dw = 2 dx to obtain

1
/sin_lxdx = xsin_lx—/<—§) w2 dw

1
= xsin_1x+§/w_l/2dw

= gsin 'z +w?+C

= zsintr+V1—22+C

then



3. /4:6 sec? 2x dx

Using integration by parts we will let
1
u=4zx V=35 tan 2z
du=4dx dv=sec®2zdx
then

/4xsec2 2odr = 2xtan2x—/2tan2xd:¢

2sin 2z

T

= 2xtan2x — /
COS 2%

Now we make the substitution w = cos 2z and —dw = 2sin 2z dz to obtain

1
/4x86022xd:£ = 2:Etan2:£+/—dw
w

= 2ztan2z + In|w|+ C
= 2zxtan2x + In|cos2z| + C

4. / ple P dp
Using the method of tabular integration by parts we obtain
U dv | sign
e_P
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and therefore

/p4e_p dp = —ple™ — 4pPe™ — 12p*e™P — 24pe P — 24e P + C

1/V2
5. / 22 sin~ ! (2?) dx
0

Using integration by substitution we will let u = 2? and du = 2z dz. Then

1/v2 w(1/v/2)
/ 2zsin~!(2?) dr = /( | sin™! u du
0 u(0



1/2
= wusintu+V1- u2‘0/ (using ex. 2)
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6. / zvV1 —xdx
0

We may use integration by parts or integration by substitution for this exercise. First
we will tackle it by integration by parts.

2
u=ux v:—g(l—:c)?’/z

du=dx dv=+1—zxdx
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Now we will achieve the same result using integration by substitution. We start by
letting

u = 1l—2 & zz=1-—u
—du = duz,

then

1 u(1)
/:E\/l—xdzc = —/() (1 —u)vudu
0 u(0
0
= — | (1—wu?du
1

1
= / (1 —u)u'?du

0
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7. / xtan® z dx
0

We will start this problem by making use of a trigonometric identity, 1+tan? z = sec? z.
w/3 w/3
/ rtan’zdr = / x(—1 4+ sec? z) dw
0 0
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= —/ xdx—i—/ xsec? xdx
0 0

1
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Now we will use integration by parts on the remaining integral.

uUu=ux v=tanx
du = dr dv = sec® x dx

7T/3 7T2 7'('/3
/ rtan’rdr = ———i—xtanx\g/?’—/ tan x dz
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8. / sin(Iln z) dx

Using integration by parts we will make the following assignments.



u = sin(Inz) v=u1
du = cos(Inx) - %dm dv = dx
Applying the integration by parts formula produces:
/sin(ln z)dr = xsin(lnzx) — /cos(ln x)dx
We must use integration by parts again on the remaining integral.

u = cos(Inx) v=21x

du = —sin(ing)- Sdz dv = de Once again the integration by parts formula
x

produces:

/sin(lna:) dr = zsin(lnz) — (l’ cos(lnx) + /sin(ln x) d:v)
= zsin(lnz) — zcos(lnz) — /sin(ln x)dx

Notice that the remaining integral is the same as the original integral, thus we will add
this expression to both sides of the equation.

2/sin(lnx) dr = zsin(lnz) — zcos(lnx)

/sin(ln x)der = % (xsin(lnx) — zcos(lnz)) + C



