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About the course
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Calculus by Swokowski, Olinick, Pence (Sixth Edition)

Ibraheem Alolyan Integral Calculs Math - KSU 3/37



@ Integrals

@ Transcendental functions

© Techniques of integration

© Applications of the definite integral.

© Parametric equations and polar coordinates
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First midterm 25
Second midterm 25
Quizzes 10

Final 40
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Indefinite Integral

@ Antiderivatives
© Indefinite integrals

© 1°' Method: Integration By Substitution
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Antiderivatives

Ibraheem Alolyan Integral Calculs Math - KSU 7/37



Antiderivatives

Definition

A function F' is an antiderivative of f on an interval [ if
F’'(z) = f(x) for every x € I
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Antiderivatives

Definition

A function F' is an antiderivative of f on an interval [ if
F’'(z) = f(x) for every x € I

F(z) = «? f(z) =2z

v
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Antiderivatives

Find the antiderivatives of the following functions
@ f(z)=2°
Q f(z)=sinz
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Antiderivatives

If the functions F' and G are antiderivatives of f on an interval I, then
there exists a constant ¢, such that for all x € 1

G(x)=F(z)+c
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Indefinite integrals
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Indefinite integrals

If F'(x) = f(x) on the interval I and c is a constant, then the family of
all antiderivatives of f(x) is denoted by

/ f(z)dz = F(z) + ¢

[ is the integral sign
f(x) is the integrand
c is the constant of integration
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Indefinite integrals

Example
Find the indefinite integral

(4] /av?’da:
Q /u‘2du
9 /Costdt
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Integration Rules (Integration Table)

Derivative Rule

Integral Rule

Jldz=2+c
fx”da:z”f:ll +c (r#-1)

fcos:ndx =sinx +c¢
[sinzdz = —cosz + ¢
[sec? xdx = tanx + ¢
fCSC2l‘d$: —cotx +c¢

[secztanz dx =secx + ¢

Jescxcotxdr = —cscx + ¢
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Indefinite integrals

Example

Evaluate the the following integrals
1
Q /\/2 z3 dx
1
(s / 5 dz
cos? x
o /tanxdw
secx
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Indefinite integrals

_
0 [ L (@) = fia

ex/f da:dx f(z)
e/k:f )dx = k:/f ) dx
/ 2) + g(x)) d = /f da:—l—/g
o [ -g@)da= [ 1@z [ ga)az




Indefinite integrals

Example

Evaluate the the following integrals
d
(1) /dx(cos x)dx
Q % (/\/2x+1dm> dx

(3] /(2:52 + secz tanx) dx

2 2
0/@;;1)(11:
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Common Mistakes

Example

Evaluate the the following integrals

(4] /tanxdaz
Q /msinxdm

Q /sin4 z dx
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Differential equations

Solve the differential equation

f/(z) =622 — 22+ 3

subject to the initial condition f(0) =4
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15t Method: Integration By Substitution
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First Method: Integration By Substitution
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Rules of Integrations

.%'T+1
de =z +c¢ zhdx = c (r#+-—1
far=z+ [oran= v
/cos:cdx:sin$+c /sinxdx:cosx+c
/sec2xda::tanx+c /csc2xdx:—cota:+c
/secxtanxdx:secw—l-c /csca:cot:nda::—cscx—i-c

Ibraheem Alolyan Integral Calculs Math - KSU 22/37



Integration by Substitution

If F' is an antiderivative of f then

/ F(g(2))g' (z)dz = Fg(x)) + ¢

Ifu=g(x) and du = ¢’ (x)dz, then

[ fwdu = Fw) + ¢
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Integration by Substitution

Evaluate /3:62(x3 +3)4dx
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Integration by Substitution

Evaluate / V3r—4dx
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Integration by Substitution

4
Evaluate / <1+ 1) (iz) dx
T T
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Integration by Substitution

. 2 2
sin” x + cos“ x
Evaluate/—dx

2z + 1)2
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Integration by Substitution

Evaluate /cos 2z dx
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Integration by Substitution

Evaluate/90\/33—4562 dz
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Integration by Substitution

Evaluate/smﬁd:r

VT
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Integration by Substitution

2 _
Evaluate/( x 2z dx

x3 — 3524 1)5
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Integration by Substitution

Evaluate / cos? 4z sindz dx
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Integration by Substitution

Evaluate /x\/x— 1dx
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Exam Problem

Exam problem

Evaluate / ﬁ dx
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Exam Problem

Exam problem

Evaluate /x3 cos x*(sinx* + 1)° dx
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Exam Problem

Exam problem

Evaluate/wd:ﬂ

cos2 x
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Exam Problem

Exam problem

2
1

Evaluate/(ﬁ-l——) dx
7

v
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Exam Problem

Exam problem

Use the substitution u = 23 + 2 to evaluate /335 V3 + 2dx
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