MAT137

(Section L0501, January 29, 2020)

o Fot today’s lecture: slides 9.10, 9.11, 9.12, 9.15, 9.16, 9.17
o For next day’s lecture, watch videos 10.1 .

@ Contents: Integration of trigonometric functions, integration of
rational functions.
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Practice: Integrals with trigonometric functions

Compute the following antiderivatives. (Once you get them to a form from where it is

Qo /coszxdx
(5 ) /sin4xdx
(5 ) /cscxdx

easy to finish, you may stop.)

(1] /sinmxcosx dx
Q /sinmxcos3xdx

Q / €“* cos x sin® x dx
Here are some useful trig identities:
. 2 2
sin“x +cos"x =1

2 2
tan®x + 1 =sec” x
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A reduction formula

27
Let /, :/ sin” x dx.
0

@ Compute Iy and 1.

@ Starting with [, use integration by parts.
Then use the main trig identity to obtain an equation involving /, and
In_o.

© Use the previous answers to get a formula for /, for every positive
integer n.

© Compute 5. (The answer should be gﬂ')
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Products of secant and tangent (Exercise)

To integrate
/sec” xtan™ x dx

o If , then try the substitution u = tanx.
o If , then try the substitution u = sec x.

Hint: You will need
d d
oa[tanx]:... ea[secx]:...

@ The trig identity involving sec and tan
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Rational integrals

@ Calculate / dx

X+ a

3
x+3

2
@ Reduce to common denominator — —
X

—x+6
Ix
x2 + 3x

© Calculate /

1
Calculat ——d
QO acuae/ n Ix

x2 4+ 3x

dx

1
Q Calculate/ 3

X2 =X
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The integral of secant

Compute

/secx dx

using the substitution u = sin x.
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Repeated factors

1
@ Calculate [ ————dx forn>1
(x+1)"
X

@ Answer: ﬁ (I made a typo in class, please correct it.)

(x+1)—-1

d
x+12 &

@ Calculate /

2x+6
lcul —_—
Q Calcu ate/(x+1)2 dx

2

@ Calculate /(Xjr71)3dx

polynomial

@ How would you calculate 11
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Irreducible quadratics (Solve these at home)

1
(4] Calculate/mdx and /%de.

Hint: These two are very short. What is the derivative of arctan x?

2
Q Calculate/x);_—::f

dx

x24+1

Q Calculate/xidx

X

o Calculate/mdx

Hint: Transform it into one like the previous ones
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