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Course webpage: www.casa.uh.edu
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Section 6.3 -Basic Integration Rules

Indefinite Integrals

f(x)dx = the general antiderivative of f. Otherwise known as the

integral of f.

f(z)dz = F(x)+ C where C is an arbitrary constant and F(x) is the

antiderivative of f(x).

The indefinite integral is a family of functions.

The definite integral is a value.
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Section 6.3 -Basic Integration Rules
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Section 6.3 -Basic Integration Rules

/cosh(x)d:v = sinh(z) + C

/smh )dx = cosh(x) + C

dx = —cos(z) + C
z)dzx = sin(z) + C
x)dx = tan(z) + C

dx = —cot(z) + C
x)dr = sec(x) + C

dx = —cot(z) + C
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Section 6.1 - 6.3 Review
The fundamental theorem of calculus:

/ " ()t = F(z) — Fla), where F'(t) = (1)

Find the following by integrating and then taking the derivative:
d x
(2t — 4)dt

d[lf3
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Section 6.1 - 6.3 Review

2

d
Find the derivative: — (3t% — 4t)dt.
dx 2
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Section 6.1 - 6.3 Review

Integrate:

10
Qo / 4dxr =
3

Q 23 dy =
1

o I
R
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Section 6.1 - 6.3 Review

b

Recall that / f(z)dz = F(b) — F(a) where F(z) is an antiderivative
of f(x).

If f is non-negative on the interval [a, b], we get area.

In the general case, we get net area.
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Section 6.1 - 6.3 Review

The graph of y = f(z) is shown on the interval from [—4, 3]. Determine

3
whether / f(x)dx is positive or negative. Explain.
—4

Bekki George (UH) Math 1431 11/19/19 11 /26



Section 6.1 - 6.3 Review

3 6
If/ f(x)dx =12 and / f(x)dx = 42, find the value of
0 0

6
/ (2f(x) — 3)dx.
3
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Section 6.1 - 6.3 Review

6
Evaluate:/ |2% — 25|dx
6
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Section 6.1 - 6.3 Review

9 r+2 -2<z<0
Evaluate: / flx)dx if f(x) =<2 0<z<1
- 4-22 1l<z<?2
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Section 6.4 - Integration by Substitution

How would you approach these?

1
2% +2 3-3x2d:6
( )

0

/23:-\/3:2—1—2(11‘
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Section 6.4 - Integration by Substitution

U-Substitution

Recall the chain rule: % (f(g(@) = f'(g(x)) - ¢ ()

When integrating a composite function, we let the variable u = g(x).

All 2’s in the integrand must be changed to be in terms of v including
dx.

What we do:
o Let u = part “inside” of another function
e Find the derivative of v (don’t forget the du)
e Substitute

e Change endpoints of integration if you have a definite integral

o Integrate
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Section 6.4 - Integration by Substitution

Examples:

(1) / zt— 7d33
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Section 6.4 - Integration by Substitution
2
(2] / 22V a3 + ldx
0
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Section 6.4 - Integration by Substitution

9 / x cos(z?)dx
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Section 6.4 - Integration by Substitution

(%) /secQ(3m)da:
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Section 6.4 - Integration by Substitution

ew
Q —Fd
/ 1 + 623; .
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Section 6.4 - Integration by Substitution

cos(z)

/2 + sin(z)

dz
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Section 6.4 - Integration by Substitution

/6
Q / 5sin®(3x) cos(3z)dx
0
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Section 6.4 - Integration by Substitution

! x

Q —dx
0 1—2z24
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Popper 22
o /sin3(:v) cos(x)dx =
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To Do

Read sections 6.1-6.4.

Work quizzes 22, 23, 24, 25 and 26.

Email me questions to put in the notes.
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