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DFEP #7 Solution:

Okay, we want the average value of f(x) = e2x(x2� 5x+3) on the interval [0, 2], so we

want to find
1
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Z 2

0

e2x(x2 � 5x+3) dx. Let’s use integration by parts! u = x2 � 5x+3,

dv = e2x dx, so du = (2x� 5) dx, and v =
1

2
e2x. So:
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e2x(2x� 5) dx
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Again! u = (2x� 5), dv = e2x, etc:
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e2x dx

!

This is fun, right? Anyway you get �3� e4.

DFEP #8: Friday, February 3rd.

Complete the following maze. But be warned: you may only pass through a room with
an integral if you can evaluate it, and some of these integrals are impossible!
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Ex find S'sinxe"dx= sinxe"]'-S'cosxe" dxA

n-
8 du 8 8

U

X

u inX v = e

decosxdx du=dx
-side - x

U

X

u
= cosX v= e

& dur-sinxdx du =edX

-sindDe-ecosx]! - S'sinxedx =sin(De-ecossi) +1 - /'Sinxe"dx
-
what we started with

Iinsie" tencoscinti
g'sinx edx= sindDa-cossetl - [ Sinxedx
-

2 sixedx= sindie-caste +



-

ED find S*dx= -x-) dx = xx- fdx

- i
di ↑ -+

du= dx dr = x 2dx

Ex (edx
= xtanx-Stanxdx = xtanx-f dx = xxanx +Jd
· = cosx

u
=

x v
= tanx

d = - sinx dx

du= dx du= Sexdx

=xxanx + (n/01<Mox)+



General strategy : arrange the factors of the integral from least-to-most pleasant to
Good choice anxi differentiate
for dv

good choice for :

hard to antidiff Easy to antidiff .S

but easy to diff. could
go either way
-
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er7. 2 : Trig Integrals : Strategies for integrating products of trig functions

identities:
True for all X : ex: cos(2x) = (1 + cos(Yx)Four useful trig-

① sinx + cosx = 1

② tanx + 1 = secx &
Come from cos(2x) = cosx -sinx

by g"n" iscosines
.
Then use u=cosx

,

du=-sinxdx
.

B If ↳
is odd
,
use D to turn all but I cosine into sine,

Ex) Compute /sinx &x then u
=

sinx
,

du=cosx dx
.

= /sinx sinxdx(sinx(1-cosx) dx 8) If m and n are both even
,
use
& to

u
= crsX ↳ reduce the powers .

du= sinxdx

--f(1 - ndu = - n+ +-+



Ex find Ssin"xcosx &x
① sinx + cosx = 1

② tanx + 1 = secx
Case : turn all but' cosie into sines

.

③ cosx = (1 + xs(2x)L
- Ssin"x cos"x cosx dx = S sin"x(cox) cosxdx ④ sinx = (1-cos(2x)

① (sin"xD-six)cosxdx= J n" (l-nYdu = fu"))-2n + !) du
n = SinX

du= cosX dx = ((n" -2n + 44d = ju - qu + qu +C

-(t-(x) + sinx +



① sinx + cosx = 1

Ex) Ssinx cosx dx ② tanx + 1 = secx

③ 04
③ cosx = (1 + xs(2x)

= (((- cos(2x) =(1 + cos(2x)) dx ④ sinx = (1-cos(2x)L
- ((1 -cos(x)dxi(sndx

even powers again !
④ = i))) - cos(Yx)dx

-)**(x)+

Scos(Yx)dx = [cossudn= sin(Yx)+)

n
= 4x
,

du= 4x



What about integrals like Stanx secx dx .
General idea : if we want = tanx

,
need du=secdx

,
so 2 powers secx

left over.

CTo be continued)


