
See - 2 Trig Integrals

Memorize 1 = Sinx+ cosx ** => (seax)" = (tanx) + 1

1 . product of
sin & cos my

"odd cos"

1 . Save (Cos x) because
&↑ Sin x = cos x

2
.

Turn all other cosx into sinx by 1 : Sinx+cosx E) cosX= 1- sin x

3. Sub = sinx
,

du= cosx &X

(same strategy for "odd sin"
,

but swap sin & cost

2 . Even cos or sin

Apply cos2X =

It COS 2 X or sinx =
1- COS2x

2
2

product of sec & tan with ...

4 . "even sea" :

3
.

"Odd tan"

since 1 secx=

because d dX

1
.

Save (secx)2 -tanx = (Secx)2 1
. Save secx tanx

secx tanx
dX

2
.

Turn all other (ecx)" into It(tanx)2 2
.

Turn all (tanx)" into secx-1

3
.

Sub n = tanx ,
du=(ecx)" &x 3

.
Sub n = secX

,
du=secx tanx dx



Odd powers of
cosine "Odd

COS "

/[cosx>" dx = /(cosx)"cosx &Y · Put one cosx aside

=/[(cos x)Y cosx dx · convert (osx) to [(cosx)2]"

-

Gos
, incx

= (1-(inx)2]"cosx & x · Use =cost sinx

I x7 I
3

· Apply -sub
e

cos(x) =(( - u2] du
Let u= sinx

du = cos x &X

MEMORIZE

1
= (cos(x))

2

+ (Sincxs)" =((1 - n)(1 - u))(1-u)du Multiply out

=(( - 34 + 3n+ - nb) du

Practice : /[CoSxY &x =n
- 3 + 3 -2 +

Textbook Example 1
- Sinx) - (inx) + q(inx)- -(* + C



Odd powers of cosine sine "
Put one cos x aside

/(sin x dx = /(sin x)"sin x dx · Put one sin x aside

(The same

strategy if we = /[sin x)Y sin x dx
· convert (sinx)

**
to [(sinx)2]K

replace cosine

with sine)

= /(1-(osx)2]" sinxdx
· Use =cost sinx

-thos 3 sin(x) =(-[ - u2] du · Let u = cos x

du=- sin x &X
x7 I

e

cos(x) =f- (1 - u)(1 - uz)(1-u)du Multiply out

MEMORIZE =f -3+ 3n+ - nb) du

1
= (cos(x))

2

+ (Sincxs)"
= - n

+ 3 - 3 +2 +

-> -(cosx) + (0sx) - I (cosx)+
*

+ C



Product of sine and cosine : Powers are both even "even
Sin

(cosx) =

1 + cos(2x)
A

Will be given on

2
exams

,
but

(Sinx)" =
1 -cos(2x) <

useful to
2 memorize

/(sinx)" dx = / ((sinx)23 " ex ↳
If both sind

=( - s(2x))ax cos are there
,

may need

= 1)( -

2cos(2x) + (cos(ex))2) &x sinx CosX = 1 sin ex
2

↓
= I)(1 - 2cos(2x) +(2(4x)))dx 2 Sinx COS X = sin (2x)

-I/E - 2 cos(2x) + cos(4x) ax

=(x - sin(2x) + 4x)] + C



11
even

Additional Example sin

I cosx)" Canx)" dx
/(cosx)" Eanx)" dx = / (sinx)" dx

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

= =(x - xx)) + c

=
- )

+ C

I Gosx)"tanx) dx =
-

x) /

I-* - x)) - (0 - i)
= - I



"even

troduct of tangent & secant
:

Power of secant is even Sec

· /(secx)" dx= tanx + C because # tan(x) = (sec(x))2

-

Gos
, incx3 ·/[secx)"(tanx)" dx = /u 2 du = 2 + c = (x)+

I x7 I u = tanx

e du=(Secx)2 dx
cos(x)

MEMORIZE
· /Stanx)

"

dx = / (tanx)" (tanx)" dx

1
= (cos(x))

2

+ (Sincxs)"
=> /[secx)"-1] (tanx)" dx

*Ply (tanx)" = (secx)" - 1

ines"
= /(ecx)"(tanx) dx-/(tanx)2 dx

--
(OS x)

2

computed above
Repeat the same process

(secx) = 1 + (tanx)
<

= (tanx)
- /[secx)" - 1]dx

3

= (ax) - Stanx) + x + C



"I even

Ex Like MML (Sc(x) = n(x) CS2

I

E & sc4X dx
sit * Y

CSCX = 1 + Lot x

/(cscx)2dx =
-cot(X) +C because xcot(x) = -<scx)2

/(cxx)" (cscx) dx
= /(1 + cotix] (scx)"dx

=/cscx +
cotx (sax

dx

Set u
= cot (X)

du = - (cscx) dX

- du = (s x)
2 dX



"odd
troduct of tangent & secant

:

Power of tangent is odd tan"

I
*
(anx)" (secx)"dx = !

*
(tanx)"<ecx) sec(x) tan(x) &x

en

put one tankx) sec() aside

because 1 seck) : secxtanx
dX

Apply
= I
*

(ex)" - 1)(cx)
:

seccitanx> &x Stanx) = (secx)"- 1

u = se
- E

Seco

[42-1] i du
u = Sec X

du=seax taux &X

=

=
52

is#

+Cont
- I

=I

(nY - u2) du

-

COSO

U
5

- ↳useI

5

(secx) = 1 + (tanx)
<

I
=

=
2 - I - !2 +!



Ex Like MML
I sin cost = sin (2t)

/ cos" (3x) sin(bx) dx Sin (bx) = 2 Sin (3x) cos(3x)
*

here +
= 3 x

= (cost(xx) 2 sin(3x) cos(3x) dx

= 2/(cos(3x)]" sin(3x) dx u = cos(3x)

du = -sin(3x) 3 dX

- I du = sin(3x) dx

= 2(ub() de

=
-5 + C

= -

,
(os(x)) + c



The above guidelines are clear-cut
.

Other cases require different methods
.

Sometimes we do n-substitution

Apply u-sub and It du= Insul
· /tanx dx= / * dx U= COS X

du=-sinx &x

Apply u-sub and (t du = (n(u)
U = Sin x

· /cotx dx = / dx
du=cosx dx



/sec(x) dx I did this Ex during class for Sec 5 . 5 substitution)

because

(sec(x) &x=/secix it * &Sec(x) =

sec(x) tank)

& tan(x) = (sec(x))2

= /(secx)]" + sec) tankx)
dX n = secx+ tanx

sec(x) + tan(x) du=[secx tanx
+ (ecx)Y dx

=(I du

= (n(u) + C

= In)secx+tanx) + C



Sometimes we use Integration by Parts


