
Example 3.
)︄
ex sin(x) dx

How to choose u and dv wisely

3

= IBET Jad =er-Jude

u= eX du = sinx

S exsinxdx=ecosx+Secoxox du =
eXdX v= - CoSX

-

=

-excosx + exsinx-fesinxox
add Jetsinxdx SeXcoxox IBP

to both
u = C

* du= cosX
sides

du = edx V= Sinx

#Xinx=xex
Sexcosdx = exsinx-Jesinxox

getsinxd =e(sinx-coss)
+C

Cyclicot IBP

L / logarithm)

1 (inverses : arctaux ,
argas

↑ (polynomials : X
,
x2

,
0 ,
03

,
t

...)

E /exponentials : (ex ,
55

,
e2, ... )

↑ (trig (sinx , seax , tanx)

Choose u in
this order !



Example 4.
)︄
ln(x) dx

Example 5.
)︄
t(5)t dt

4

IBP

j udr = uv-Guden
↓

fluxdx = x(nx-fXdx LIPET
u= Inx du = dx

= x(nx - x +C du=+dx V = X

IBP

Gudu = uv-Suder

-Est XPET
= jtdtu=t

st
=EJ5 du= dt V =

-

In5

=-
= (A-)+C



Example 6.
)︄ 1
0 arctan(t) dt

Example 7.
)︄
x ln(1 + x) dx

5

IBP

Sa du = av-Grde
Sarctant)da XIPET

du =dt

= A arctant-At at u = arstata

v =t
↓u=

=A arctan(t)-Izzot
- St ot =

er= 1+th
u-sub

du = 2 Adt

= Aarctan(A) - [In(1+1)+ftde du =Ad

= -(n(u) +a

&

J'arctan(e) =
I I

= tin (1+1) +C

= tarctan (A) In/+]o
= 1 . arcton (1) -1 In (1

+1)

- C . auctaro -(In (1+a))
= F - =(n(2) IBB

S udv = ev-Jude
LIPET=-
u= In (1+X) dv =xdx

I= In (1)- du

= In(i)-C Six
u= 1 +X

du= dx
X= u- 1

2
+ InDD

,g x=(u-1)

=

(du -2fdufat
d

=Sedu-2Sida + (n(u)

=
u2

- 2n +In(u)+ C
Z



2 Part 2: Your Turn — Practice

Try the following individually or in small groups. Final answers are given as footnotes

at the bottom of the page — only the final answer, not the steps, so use them to check

your work rather than replace it.

1.

[︄ ω/2

0
x2 cos(x) dx.1

2.

[︄
ex arctan(ex) dx.2

3.

[︄
x2 tan(x3) dx.3

1Answer: ω2

4
→ 2.

2Answer: ex arctan(ex)→ 1
2
ln
)︄
1 + e2x

[︄
+ C.

3Answer: →1
3
ln

]︄]︄cos(x3)
]︄]︄+ C.

6

IBP : u = x2 du =

u
- sub

u = eX
=Jarctan

endu
du = eXdX

usr)

u =x]

Stand de du = 3x-dX

qu =
x2dx



4.

[︄ 2

0
e→2ex+2x dx.4

5.

[︄
sin (ln(x))

x2
dx.5

4Answer: 3
4e2

→ e→2e2
⌊︄
e2

2
+

1
4

⌋︄
.

5Answer: → sin(lnx) + cos(lnx)
2x

+ C.

7

S e-zex . edX

= geze · eX. eXdX

u= eX

Start with er = Inx

u-sub du =-dx

=) . x =( u= Inx

= Sensine der X = Y

en = enx

eu = X



Mth 146: Day 3
Section 7.2 Trig Integrals

1 Part 1: New Concepts & Worked Examples

We will continue to learn techniques to find integrals of trigonometric functions. The

goal is to use trigonometric identities and rewrite the integral in such a way that we

can use a u-substitution, where the u-sub is a trigonometric function.

Often, simplifying/rewriting using trig identities will help. Some useful identities:

1. Pythagorean:

2. Power Reducing:

3. Product to sum:

sin(A) cos(B) = 1
2 [sin(A→B) + sin(A +B)]

sin(A) sin(B) = 1
2 [cos(A→B)→ cos(A +B)]

cos(A) cos(B) = 1
2 [cos(A→B) + cos(A +B)]

Sine ↑ cosine integrals:

• Odd power of sine or cosine =↓ save one factor, then convert the rest using

the Pythagorean identities

• Only even powers =↓ use power reducing formulas to reduce powers until the

integral can be computed

Tangent ↑ secant integrals:

• Even secant =↓ u = tan(x), so save a du = sec2(x) factor and use

sec2(x) = 1 + tan2(x)

• Odd tangent =↓ u = sec(x), so save a du = sec(x) tan(x) and use

tan2(x) = sec2(x)→ 1

1

sin2x+cos = 1 ->sinx = 1-20sx
-> cos = 1-Sinxtan? x + 1 = sech X

↳ tank= secx-1

sinx= (1-cos((x)
cos2x = & (1 +cos(2x))

>
Sinx = sin'x sinx

-

&ecosx old power of sin

-



Integrals involving powers of sin(x) and cos(x)

Example 1.
)︄
sin2(x) dx

Example 2.
)︄
sin3(x) dx

2

even power sine

use power reducing
=

sinx = +(1-cos(2)
=St (1 - cos(2x)dx

= +(1dx
- -(cos(2x)dx

= IX- [ i(x)

u= COSX
=g

sin2x sinx dx
du= -Sinxdx

=

-)
rur du Sinx = 1-205X

=-u2
=-Gide +Jude
=

- v + y +c
=

- cosx + =X+


