M408S Quiz 5 Solution Oct 5, 2017

1. (5 pts) Find the definite integral

z
I:/ e*cosxdx
0

Solution 1. Do integration by parts twice, both with u = e*.

z
I = / e*cosxdx
0
(u = €”,dv = coszdx

then du = e*dx, v = sinx)

= z
= (e"sinx)|§ —/ sinze®dx
0
= 65~1—eo-0—/ sinze®dx
0

™ 2 .
= e2? — / sinze”dx
0
(u = e®,dv = sinxdx
then du = e"dx, v = —cosx)
(Here use u = sinaxwill give

you the same integral you start with.)

= e? — ((er(—cosx))k;2r —/2(—cosm)ef”dx>
0
= e% — ((630 —e0(=1) + /2 cosxe‘””dx)
0
= e7 — (1 —i—/2 cos;cexdx>
0

= e>—1-1
Therefore 21 = ez — 1, [ = ﬁT_l
Solution 2. Another way to do integration by parts: with dv = e*dx twice. We
do an ’indefinite integral’ version below. The antiderivative you get is the same
as in Solution 1.

I = /excoszdx

(u = cosx,dv = edx

then du = —sinzdz, v = €%)

= cosxe” —/em(—sinm)dx
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Therefore 21 = cosxe™ + sinxe”,

cosxe” + / e’sinxdx

(u = sinz, dv = e"dx

then du = cosxzdx, v = €%)

(Here use u = e"will give

you the same integral you start with.)
cosze® + sinze® — /e””cosxdx

cosxe® + sinxe® — I

x
I = cosze®+sinxe” | 2
2 0-

2. (5 pts) Find the integral

Solution.

.
p [y,
CcCos“x

1+sinx
o2z @
cos? x
1 i
/ dr + / sin x da
cos? x cos? x

-1
/sec2 zdx + / ?du (set u = cos )

1
tanz + — +C
U

1
tanx + —— + C
Ccos T

tanz +secx + C



