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Unit 5: Integration /// Lesson 6: Integration by
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Concepts & Fundamentals of Substitution
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Can it be integrated directly?

v
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Can it be simplified/expanded?

v
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Is one part the derivative of the other?

v

Used for product of functions, where one is the derivative of the other.

[ f(9(2)) - ¢'(z) dz = [ f(u) du
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Non-linear substitution

Practice (1) wuysi B |

1 U saoal g Jo il angi

fms(m4 —2)*dz

Mon-linear substitution

Solved Example (1) Jtio B -
1 JWI 32001 p1é Jo 8 22gi

/9:2(9:3 +1)° dz

Linear inner function Practice (2) ITI.I'J.)J | |

1 JUWI 330001 pié Jo 51 angi

/(43;—3)34::

Linear inner function

Solved Example (2) Jlo B

1 JUI 330001 pué Jo ST aogi

f(2m+1)5dm
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Substitution Method Applications /// yaygeilu JolBUl O lbiub]

Similar Concept

fez"’”'v e + Adzx

Practice (1) «wyai B

Example (1) Jlio B

Exponential Root

fe*Ver +1dz

Similar Concept

[ ‘/9‘;2 dx

Practice (2) «uyai W

Megative Exponent

Example (2) Jlio B

f \/‘;‘_z cdx

Logarithmic substitution

Practice (3) wuyai W

og

hmic substitution Exal‘r‘lple [3}|JL1B !

1
| mavmt

-1
J Valirva) °F

Similar Concept

[ 22 dz

Practice (4) «wyai W

Exponential Exponent

Example (4) dLi.o N

[ ze % de
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Similar Concept JETIIIL-WWTREY

-

Exponential with Root Example JUio

eve

ﬁd&?
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Logarithmic Function Example dllll

f\/ln_:c

T

da

"

Similar Concept Practice usyai

Erek

~

Logarithmic Properties Example .Jl.f'u

[z

-

A

Similar Concept
/l(a':+2)*s/a:2 + 4z — bdz

Algebraic Substitution
f(w—l)\/zz—23+2d::

\
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Similar Concept Practice (1) syl

fe]’“”(wa +5)1de

-~

-
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Exponential Log Property

fel“(:ﬂ2 —1)3dz

S

Similar Concept Practice (2) < yai

fm(Tﬁ—a)ﬁd”

R

“

Log & Denominator

./z(TtLl)idz

7

Similar Concept Practice (3) s yai

[eootz+2]nmczdz

Exponents & Trig

/etan:r+2 In sec z e

A

Similar Concept Practice (4) wuyai

/ 183]‘“’(14:
L
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Practice (1) wuysi B

Logarithmic Deno

minator

Example (1) Jlio B -

Similar Concept

| s dz

4
f z(lnz+1)2 dz

Similar Concept

Practice (2) wuyai B

Example (2) Jlo B

[ tan(3z) dz

[ tan(2z) dz

Inverse Tan Sub.

Practice (3) wyyai B

Example (3) JUo B

tan"" @
1+2? dx

(sin”" z)* Lz)3
f Vi-z? dz

Similar Concept

f ]n(oos a:}

Practice (4) wuyai B

Logarithmic

Example (4) Jlio B

_cote _
f In(sinz) z)
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Mon-linear Angle Sub.

Practice (1) wuysi B

MNon-linear Angle

Su

Example (1) Jlio B -

[ zsin(z?) dz

[z cos(z?) dz

Logarithmic Angle Sub.

e o

Practice (2) wuyai W

f cos(In z) da

x

Example (2) Jlio B

Secant with Angle

[ sec(3z) dz

Practice (3) wyyai B

[seczdx

Example (3) Jtio B

ant with Angle

J csc(2z) dz

Practice (4) wyai B

Jcsczde

Example (4) Jlo B
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Practice (1) wuysi B I

Trig Products

Symmetric

Example (1) Jlio B -

Similar Concept

[ sindz cos 4z dx

[sinz coszdz

Similar Concept

[ sinz cos® z dz

Practice (2) wuyai W

Example (2) Jlio B

[ coszsin® zdz

Similar Concept

f zsec? x?dzx

Practice (3) wyyai B

Example (3) Jtio B

f z?sec? 2 dx

Double Exponential Logic

J e sin(e?) de

Practice (4) wyai B I

1ential Logic

Example (4) Jlo B -.

[ €% cos(e*!) dz
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Similar Concept

Practice (1) wuysi B I

Example (1) Jlio B -

Simplifics

[sinz(cosz + 2)5 dz

f (sinz+1)* de

secx

Similar Concept

[ sin2z sinz dz

Practice (2) wuyai W

Example (2) Jlio B

1gle ldentity

[sin 2z cos z dz

Similar Concept

Practice (3) wyyai B

Example (3) Jtio B

J esc? zv/cot zda

fsecz zv/tanz dz

Similar Concept

f Vsinz cos® z dz

Practice (4) wyai B I

Example (4) Jlo B -.

[+tanz(secztanz)? de

Power Simplification
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Similar Concept

Practice (1) wuysi B

Trig Root Deno

minator

Example (1) Jlio B -

cCosS T

vsing

dx

J

f%dm

Similar Concept

f(sm z)"' dz

Practice (2) wuyai W

(tan—? z)’
z2+1

J

Example (2) Jlio B

Similar Concept

f cos 2z sin* 2z dz

Practice (3) wyyai B

f sin 3z cos® 3z dz

Example (3) Jtio B

Similar Concept

[z’ sec? z* tan z® dz

Practice (4) wyai B

[ zsec? z? tanz? dz

Example (4) Jlo B -.
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Similar Concept

Practice (1) wuysi B

Example (1) Jlio B -

g

f%dm

Similar Concept

f(sm z)"' dz

Practice (2) wuyai W

Example (2) Jlio B

f (tan~! z)? da

z2+1

Similar Concept

f cos 2z sin* 2z dz

Practice (3) wyyai B

Example (3) Jtio B

f sin 3z cos® 3z dz

Similar Concept

[z’ sec? z* tan z® dz

Practice (4) wyai B

Example (4) Jlo B -.

[ zsec? z? tanz? dz
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Similar Concept

Practice (1) wuysi B

Example (1) Jlio B -

1
f (14+=z?) tan~ dz

1
f 1-z%sin 'z dz

Inverse Cosine Sub.

Practice (2) wuyai W

Example (2) Jlio B

[ers dn

—g?

sec”! 2z
||v/422-1

Similar Concept

| 3w de

Practice (3) wyyai B

Example (3) Jtio B

f%dx

Similar Concept

Practice (4) wyai B I

Example (4) Jlo B -.

COsS T da.:

14sin’

sinz
1+cos?z dz
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Similar Concept

Practice (1) wwyai B

1
f z2422+2 dz

Completing Square - Tan™*

Example (1) Jlo B

1
f z2+4z+5 dz

Practice (2) wuyai B

Similar Concept

Standard Arctan Formula

Example (2) Jtio B |

|

| 7

,.
\

Similar Concept Practice (3) wuyai B

1
/ 7 6e713 0%

Example (3) Jtio B |

Completing Square - Formula

1
J 8o 0%

r

Practice (4) wuyai W

Similar Concept

1
f VAaz—z?

|

. S

Radical Completing Square Example (4) dl."i.n i

1
f V6z—2?
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Similar Concept

Practice - wugyai B

Order Reduction (Arctan) Example - JL"U) O

23
841

dx

[ da

Similar Concept

Practice - wuyai B

Example - JGo B

Order Reduction (Arcsin)

N

—T

dz

.

Similar Concept

[ Vz"=2zbdx

Practice - wuysi W

3
[Vzb —zdda
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(Slpaioll 100l uusall ydygaill) daylydl 3gbidl // $yghio &lisns

Similar Concept Practice - wusyai W Inverse Secant & 4th Step Example - Jl-'i.ﬂ [ |

f z ::4—1 dx

Similar Concept Practice - «asyai | Algebraic Back-Substitution Example-dl.h |

[z(z + 3)*dx fz(z —2)°dz

Similar Concept Practice - wuysi W Fractional Back-Substitution Example - Jtio W

t
f v‘3:+1 oz f 2t—1 at
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Similar Concept

diidiol usall ydygailly §

Practice - cusyai B

[z*Vz3 + 2dz

Power Split & Back-Sub Example - Jto B

Jz3Vz? —1dz

Similar Concept

Practice - cusyai M

1
f |z|v22—-16 de

Inverse Secant Prep. Example - dllﬁ O

1
f |z|v/z2-25 dz

Similar Concept

Practice - wuysi W

[V2+/zda

Derivative Back-Sub.

Example - JUo N

JV1+zde
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[sin® z cost zdz [ cos®zsin® zdzx

Similar Concept Practice - wJ.U“ a Secant Power Split Example - dllﬁ O

[ cot z csc? z dx Jtanzsec! z dz

Similar Concept Practice - was g3 T Smart Power Substitution Example - JL‘m T
5z%2 dr f 3v/2 dz
14a° 1423
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Similar Concept

(392201 Jol5iJ1) 3920J1 yusdl /// dusso Bl 6gAJI

e 1 _ 4.
1 z(2+kne)

Practice - cusyai B

Limits & Logarithms

Example - Jto B

€ 1
fl z+zlnz dz

Similar Concept

Practice - cusyai M

Limits & Arctan Example - dllﬁ O

1 2
f(] 2641 dx

1 33
Jo 7 A%

\ J

Similar Concept

1 2z°
Jo G de

Practice - wuysi W

Telegram
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Similar Concept Practice - cusyai B

If [ f(z)dz = —6,Find: [} 2f(z —1)dz

Given Integral Value Example - dlin O

If [ f(z)dz = —6,Find: [} f(Z)de

Practice - cusyai M

Similar Concept

FTC & Substitution Example - Jlio B

If £(0) = 2, f(8) = 10, Find: [ 3x%f'(2®) d

If f(1) = 3,f(4).= —5, Find: [} af'(2?)dz

Practice - wuysi W

Similar Concept

If £(1) = 4, £(3) =25, Find: [} 2‘%% dx

Example - JUo N

If f(0) = 1,£(1) = 9, Find: [, 3+/f(z)f'(z) dz

Function Substitution
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(Average Value) WiaJl doud bouwgio /// dblodl Olbuhil

Production Rate

Practice - cuyai |l

P()=20— 1(t—2)* WIJy ol gias pUl Jaao baj
g0 Uiyl buugio 1291 .Sleludl t Cus (IIMLEUI Sliay)
(¢ = 6) dawslud! delud! JI (¢ = 2) duill delud|
A factory’s production rate is P(t) = 20 — }(t — 2)°. Find the average
production from¢=2 to t =é.

gaadl sl b C° 6ylpadl doys duygadl sloyill dbao Sauoy
ddely Widiai JS04 dil Juid Jull huiio sy
30 8EAIl b Sylpadl @2ys buugio a2gi T(t) =3 1(t—5)?

(17 detudl) Elus 5 I olus 8 dctudl
The temperature is modeled by T(t) =3 — ; (¢t — 5)*. Find the average
temperature from 8 AM to 5 PM (£ =17).

.

\

Temperature Model Example - .JL'i.o O

J

.

Chemical Reaction Practice - cuyai B Drug Concentration Example - Jto |l

229 .0(t) = - VIIY Jhal Joldl b Gloss 8300 jusy
[0,4] S9N eyl ilgiul Juls jus SN Buusgio

20 .
Jan" Find average concentration

Chemical concentration is Ct) =

over the first 4 seconds [0, 4].

hmtum;qg.e.hpqoaa;@“ma_gugn,q!m
buugio asgl .Cf) = W 90 @03 b yadall juS5 J9sy
.[0,8] L9 dnitodil Sleludl e U5 yadodl juSs
» .
@i Find average
concentration during the first 8 hours [0,8].

Drug concentration in blood is C(t) =
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General Symmetry Proof

Symmetry Proof (1)

Example - JGo B

Practice - wusyai B

Prove: [ f(a —x)dx = [ f(x)dx

Prove: fol f(1—z)dz = fol f(z)dz

Similar Trig. Rule Practice - wuyai B

fl= a
Use Rule f(;l mdﬂ: =7
To find: [/*

cos &
gin z4cosx d.’B

Example - JGo B

Trig. Application

UseRule [f'snlol—dz = 4

+fla—z)
To find: [;/* 2 __dg

Practice - cusysi B

Similar Concept

s A
0. Vet+vE-2

Algebraic Roots Example - .Jl.'i.o 0

10 0z
fo Va++/10—z dx
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