MAT 132

More Integration techniques:
Trigonometric integrals
Trigonometric substitution
Partial Fractions

Recall

cos?(z) +sin?(z) = 1 A

/ (cos 6, sin8)

%o

Example: Evaluate

/ cos® (x)dx
/ sin®(z)dx

These are examples of trigonometric integrals.
We are applying a special substitution.
sin(x)=u or cos(x)=u.
If possible, check your This method “works”
answer by differentiating  When we have odd powers
the result of sin(x) or cos(x).

Useful trigonometric formulae

‘cos2 x+sin’x =1 ‘(and s0,

+tan’x = sec? xb

cos(x+ y) =cosxcos y—sinxsin y

then cos” x = 1+ cos(2x)
2
. 1- 2

/ (cos ©, 5in 8)

sin(x + y) = sin xcos y + cos xsin

=Y

sin x

tanx =

COS X

Example: Evaluate
/ cos? (z)dz
/ sint(z)dzx

These are examples of trigonometric integrals.

We apply trigonometric identities: o, 1—cos(2x)
sin“(z) = —
cos? () = 1+ cos(2z)

This method “works” when we 2

have even powers of sin(x) or cos
.

Example: Evaluate

/m / V16— 92%dz
/(1 +u?)%du /(9 + 4u*)"2du

/soc(t)dt /(z2 —1)"Y24z /(z2 —25)7 Y24z




Example: Evaluate

% v 16 —9x% + %arcsin[% \‘)

/(1 +u?)"2du /(9 + 4u?)"2du
- v 1 [ 1 2
I3 m + T8 m‘clun[? u)

/soc(t)dt /(z2 —1)"24z /(z2 —25)"124z
%z‘ 2 -2 7%111(:+‘ 22725)

Example: Evaluate

/\/1—1’2d:1: /\/Q—tzdt
/(9 + 4u?)"2du / 27322 —9)" V242

1 /27 g I
1 i, ( 3 \
18 2 =5 arctan \’
54 —_——
P —

j‘mdw /\/az—bzx‘ZdI x =asinu/b
f V9 + Ax2dx / Va?+b%z?de  x=atanu/b
f V=25 + 16z2dx /\/7a2+b2x2dz x = asec(u)/b

Evaluate, assuming that x>1

Evaluate
/cos(x) cos(2x)dx /;
2V +2
%sin(.\') + %sin(}x} '-:' ' 1 “F\‘:
. 4 — 12 '
/5111(1‘) cos(x)’dz / 2 dz

1. 2 4L 4
f?sm(x) cos(x) 2 cos(x)

Find the area of the region
bounded by the curve y=tan?(x),
the x-axis and the line
X=T1/4

tan(x) —x -




