Topic 21 Indefinite Integration 2014.notebook January 09, 2015

é QQ/W*\\Y\'C\ ~<

<’><

‘ix( (x\' . gq Y =t @

%;(L(g‘\i {Y t ~ 1)

f;(g\m%\: (O%



Topic 21 Indefinite Integration 2014.notebook

\/(

what you fed are\the fhverses of each of these terms.

Indefinite Integration - Classwork

January 09, 2015

Take a piece of noteboo@r and cowver up the paragraph under the chart below. Below, there are b terms. Write

term

5

1/3

boy

dog

hotdog |

its inverse

-5

= -3

Q\/\

C"\AY

=\ T

)

As ridiculous as the last problem is thow can you have an inverse of a hot dog?) so are they all ridiculous. The
problem is that all of these terms aboves are nouns. Inverses refer not just to an opposite but to an opposite
process. We take inverses of verbs, not nouns. Write the inverses of these processes.

proccss

sit down

pet dressed

take a boock home

get wet

go to sleep

its inverse

shond op
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In mathematics, you have learned about operations on functions f. The inverse operation is denoted 4s /™ (ot

to be confused with x'IJ the reciprocal of x {remember 215 a noun and fis a process which is a verb) When ever
you perform an operation and immediately perform its inverse, you will end up exactly where you started with. We

say that fl[/(x)] =xand also /[fl(x)] =x. Below write some mathematical functions and their inverses,

Function Inverse Function Inverse

= x ™ AN QN Gr cS\n/
Cox 2 NEVEE

A}

So, obviously since differentiation of functions is 4 process, we must have an inverse of that process. We call that

process antidifferentiation. For instance, we know that the dermvative of =.xis 3’ So it makes sense to say

R
that an antiderivative of 34° is 4

However, it 1s important to say #2 antiderivative of 34° rather than ##e antiderivative of 3x° for the si ple reason

that the derivative of ¥ =4"1s 31", but so is the derivative § ¥ = £~ + 2,/ =i -5,land y = x° +67.\There are
an infinite number of functions whose derivative is 3.4°. So when we go backwards to the anbdervative it is
impossible to determine which function it came from. So to cover our bets, we say that the antidenvanve of 3 is

£+ ", where C represents a constant We call C the constant of integration. It is important to attach the +C after
every antiderirative. What you are doing is saying that the antiderivative is a family of functions rather than one
specific funchon.
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The process of taking antidertvatives i3 called fufgrad ly mdgfi?zza‘e infzgrafion becanse of the constant of
integration < So we do not have to write the word ﬂtl eri again, we u symbol to represent an
antidermvative That symbal 13 called an integral sign which 1z written like th The wWay We Write an integral is:

f@ F'(;c’ + ' The dx tells you what the important variable is when you are integrating

just as you need to know what the important vaniable is when you differentiate [% as opposzed to%).
o

a
So, since —(4;{) =4, we will say that ffl dx =4 x +C and
dx

_ d .
and since a(f +3u:’—1) =2.x+3, we will say that f(Zx +3) dx =x* +3x+C
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Just as we have derivative miles, we have a corresponding rule for integrals. Here are some basic integration miles

Differentintion formula Inteeration formela
%[C‘] 0 Joar-c
i[h]a{, [ras=trrc
%[}Ej’(x ] a constant can be “factored out” f/g‘(x) dr= i’ff(x)a’x+0 - factor out constant
a
A=l ] Se)=2(x) JUAx)=sl)] ae= [ Az)ars [ slx)arr o
& the dertvative of 4 sum 15 the sum of dertvatives integral of a sum is the sum of the integrals

- +1
i[x”] —ns™' _the power rule fxﬁair= il + (' - the power rule reversed
ar A+1

Ezamples - find the integral of each of the following:

b \”
Df?dxcijrQ 2) [dr = \TQK ~(C. 3)fxia£r:\_\>< %Q

7><O &x
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LDifferenfiation formuia Infepration formaia
g
- [c]-0 foar-c

ié‘x=é‘ Far=fr+C
i f

%[ﬁj’(x)] = /ij"(x)ﬂ constant can be “Factorsd out” f@‘(x) dr= i’ff(x) dr+¢C" - factor out constant

a :
AR =eld)] - i) =2 (2] JIAR)=sl)] e [ Ar)ars fofr)arsc
the dertwvative of 4 sum 15 the sum of derrratives integral of a sum is the sum of the inteprals

%[}C‘”] —as™! Cthe power tule fx”a.’r= fill + (' - the power rule reversed
4 [(x*=x?)ax 5 [(P+r+1)ar 6) [3x°dx
J
¢ = Mo Lyt
= L kg kl{ 2£ ’\_% +< - 1 k{
s 5 *C (RS
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Differentiation formula Tnnfepvation formuis
%[0] 0 f 0dr=C
%[h,]:i, [rac-trrc
Z[eA5)] - 7 (x)s constant can be “Bactores ou” [ar{x) e kf () - factor out constant
2 [ (=)]- )2 JUAR) (el e f A} et

the dertvative of 4 sum is the sum of derrvatires integral of a sum is the sum of the integrals
%[ﬁ’] — ™ _ the power mle [ar- ill 1€ - the power rule reversed
7) [(2x* -7x-8) dx 5 [ 5.x‘5+%.x‘2—% dx o [ [\:[.1‘+i} dx

3 - - v Y
F%Y‘%X’&*(/ %\\?X#% fX”Z\EX*Q
_ b s 2

January 09, 2015
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Differentiation formla Intepration formals
%[C‘] -0 Joar-c
i[h]ﬂ, [rar=rrc

%[,{y'(x)] = »{j"(x)a constant can be “factored out” f»{j’(x) dr= /E’ff(x) dr+C - factor out constant

LL9-ete)] -7 (9-2) [t =)= [ A e [ e

the dertvative of a sum 15 the sum of derrratives integral of a sum is the sum of the integrals

a; x;nl
E@: as™ the power rle _@r= + L' - the power rule reversed

A+1

12) [Wxdx
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Differentiation formula Intepration formals
%[C‘] 0 foar-c
%[fx]ﬁ [rac-perc

%[@f’(x)] = @‘"(Jr)ﬂ, constant can be “factored out” f/;f(x) dr= i’ff(x) dr+¢" - factor out constant

DL )=stell - 7te)=oe) S etel]e- f A f ot}

the dervative of a sum 15 the sum of derrvatives integral of a sum is the sum of the inteprals

%[ﬁ]=ﬁxﬂ'l - the power rule fx"'a’x= "

A+1

+ ' - the power rule reversed

13 [ (23,‘_-'}—4*{:'}) @ 14 [ [..l——xzﬁJ dr 15 [ (x" + \-’;) dr

10
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13 [ (23,\,-’; —4#';) v 19 [ [ :

1

2

——x

W

'é‘J gy

January 09, 2015

15 [ (f‘ 4 \-';) dr

11
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In taking integrals, you may have to be clever. There are only a certain set of rules and if an integration problem
doesr’'t fit one of the rules, you may have to change the expression so that it does. I call this a “bag of tricks ™

12



Topic 21 Indefinite Integration 2014.notebook January 09, 2015

V2

In taking inteprals, you may have to be clever. There are only a certain set of rules and if an intepration problem
doesr’t fit one of the rules, you may have to change the expression so that it does. [ call this a “bag of tricks ™

Trick 1 - multiply cut, then integprate
19 flar-3) @ = ﬂ&\y 2%+ ] \ A e

\\_);) - <03<l %a\x ~
3

)

13
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In taking integrals, you may have to be clever. There are only a certain set of rules and if an integration problem
doesn’t fit one of the rules, you may have to changs the expression so that it does. I call this a “bag of tricks™

T a3y I

Trick 2 - Split into individual fractions, then inteprate

7 fxzﬁﬂl fo 18)f(2x—5)(3x+2) »

p—

14
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We took derivatives of trig functions earlier in the year. So, natally, we should be able to go backwards and take

integrals involving trig functions.

Differentiation formula

i ging|=cosy
~|sins]

o .
—|cosx|=—sinx
——[cos+]
a tan.x|=sec® r
~[tan]

i
i CeCy|=—cscacot.y
—esed]

di[secx] =gzecstan.y
i

%[cotx] ——cscty

Integration formula

fcosxaﬁr =\gin.r+

fsecz,t'air tanx+
fcsc;rcot dr=—csca+

fsecxtan dr=secy+

g\J\KQK: — /s\AXéX — |\ Co

15
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Differentiation and integration using the sine and cosine functions occur in calailus all the time and students
always get confused with sigsn good way to remember 15 to follow this chart

sin
&

Ccos

¢

Differentiatipn -sin  Integration

&

—CO08

When vou differentiate, you foll ow the chart down.

When you integrate, you follow the chart up.

N
-

S
<
)

16
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Examples - find the integral of each of the following

20y [4sinrar 21y | —2;05;:@,{
= L’( ,gi‘\v\\xéf :,/ggm;sxé%
S T
= SIN

January 09, 2015
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23) f(4cosx-9 sin ;r) dy 25) f(ﬂz —2csc? 8) a8

L{H«\f — OK /(33\74 +~ C

Asing 4 G cox +C

18
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C052 ks

23) [ (4cosr-9sini) ar 24) f(

—Slnx] r

January 09, 2015

25) [({#Fz2osc?6) ab

19
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If you were given the statement that P =4, we can cross multiply to get gy =4 dr. We can now

integrate each side of the equation to get fczjw = fél;fair. From thers, we can solve for y.

The original statement % =41 i3 called a differential equationi(DEQj. }In a differential equation, you are given a

frf
statement about the denvative of y, Ey Your goal is to sclve for y. We have done so with the exception of the

+C, the constant of integration. So we have a gewerel safwfion of the DEQ). But suppose we were told that if »c= 0,
then y = 5. From there we can sclve for C and we will thus have the perific sofation of the DECQ). Lef's do so.

Example 1 |ve the differential equation. Example 19) Sclve the differential equation.

S(x)=2" -2r+2,/(3) -1

f(x)=3x—1, 2)=3
) -
£\ = 5‘_3_ N

— L=l
SO E R

January 09, 2015
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Example 20) Sclve the differential equation.

D

Clixy="2se v C

L)z ghe s Ve
¢

Q](X)i L x ~”1
QUq >(_]I<
SN 11

c-*c,
(CX % - A

January 09, 2015

Example 21) Sclve the differential equation.

f*(x)=2x,f(_5)=30’f(2)=_1

e X +C
{l‘(_s =K & (=3
=S
foys s
3
3 A C
L) Xy 5%
A
= /3 -
L)y x4
=+ T3

21
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at (x f(x))is 2.0+1, find| A6

Example 22) Given that the graph of ﬁsses through the poind that the slope of its tangent line

Q‘(*\:fzwr\ ) Cl\=6

L6 =

=[]

22
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