Integrais

DelftX: CalcSP01x Pre-University
Calculus (Self-Paced)

Week 6. Integration
6.2 Concept of integration
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Non-constant power

Power * Subintervals of size At
* Pointin eachsubinterval

* Total energy
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Non-constant power

Power

Subintervals of size At

Point in eachsubinterval

Total energy

N
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a b Time
At — 0
N — o

Limit: {




Non-constant power INTEGRATION

Power * Subintervals of size At
* Point in eachsubinterval

* Total energy
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I Integration — the definition
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y = f(x)

/abf(x)dx= ?




Integration — the definition
e Subintervals of size Ax

e Sample points




Integration — the definition
e Subintervals of size Ax
e Sample points

* Riemann sum
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Integration — the definition
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I Integration — the definition
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Week 1. Functions (part 1)

Week 2. Functions (part 2)

Week 3. Equations (part 1)

Week 4. Equations (part 2)

Week 5. Differentiation

Week 6. Integration

6.1 Introduction

6.2 Concept of integration
Exercises due May 31, 2016 at 23:30 UTE

6.3 The Fundamental Theorem of
Calculus
Exercises due May 31, 2016 at 23:30 UTE

6.4 Calculating integrals
Exercises due May 31, 2016 at 23:30 UT@

6.5 Training sequence

6.6 Extra material: further
applications

6.7 Summary and preview

Interactive exercise: Approximating the integral

In the applet below, the graph of a certain increasing function f is given. The aim of the exercise is to

approximate the integral
4
[ f@)da
0

by Riemann sums. You can adjust the number N of subdivisions of the interval. You can also adjust the position
of the sample points (not individually); slider to the left means all sample points at the left end of the
subintervals, slider to the right means all sample points at the right end of the subintervals.

. o
position of _
sample points - N 8
N:
N

> fla) - Az = 5.62078




I The integral: what does it mean?
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I Integration — the definition
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Area?

Riemann sum
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Area?

y = f(x)
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Negative terms

Riemann sum

N
Z £ - Ax
i=1

area above axis
minus
area below axis



Integral

/ab f(x)dx

= areaB—area A

Signed area



Signed area: example

Power

Energy consumption

/: P(t) dt

= signed area

T A
Energy production = negative energy consumption 5 . : ‘




I Remember!
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Week 1. Functions (part 1)

Week 2. Functions (part 2) EXERCISES: DETERMINE THE INTEGRAL GEOMETRICALLY

Week 3. Equations (part 1)

Help

Exercise 4

Week 4. Equations (part 2)
(1 point possible)

Week 5. Differentiation

Week 6. Integration
y=2x
6.1 Introduction

Determine this integral geometrically.
6.2 Concept of integration

E due May 31, 2016 at 23:30 UTE
reRes e : To help yau, the graph of the function is given.

6.3 The Fundamental Theorem of
Calculus

Exercises due May 31, 2016 at 23:30 UTE \(\displaystyle \int_0"3 2x \, dx = \)

6.4 Calculating integrals
Exercises due May 31, 2016 at 23:30 UTE (Y

6.5 Training sequence

6.6 Extra material: further
applications
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6.7 Summary and preview

6.8 Homework
Homework due May 31, 2016 at 23:30 CHECK SAVE You have used 0 of 5 submissions
uTC =

6.9 University preview
Exercise 5
Week 7. Exam
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Teorema Fundamental do Calculo:
Integracao e diferenciacao sao
operacoes inversas



The integral - approximation

/ab f(x)dx

N
~ Y f(x)-Dx
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The Fundamental Theorem of Calculus

* f continuous function on [a, b];

* F function such that F/ = f;

A

| Primitive function of 7
or antiderivative







Integration vs. differentiation
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Primitive functions

Example
Fix) =x*

Primitive functions:

F(x) = 32°

1
Gl = —x + 10



I Primitive functions

Example
) =
Primitive functions:
i
F(x) = 3.x3

G(x) = %xs + 10



I The indefinite integral

Example: / gy = §x3 +C
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T
Week 1. Functions (part 1)
QOKmMar|
Week 2. Functions (part 2) Exercise 1
Week 3. Equations (part 1) (1/1 point)
Week 4. Equations (part 2) In tzhe video, we saw the exact evaluation of the integral
/ 2° dz. In this case the integral represents the area of
Week 5. Differentiation o . _
the region between the graph of #* and the interval [1, 2] on Q
the horizontal axis (shown in the picture). The teacher |
Week 6. Integration |
claimed that the answer 3 =z 2.33 is reasonable, if you look 1
. 4
6.1 Intreduction at the region in the picture. Let us check this claim. |
|
6.2 Concept of integration "’ |
Exercises due May 31, 2016 at 2330 UTE i :
Suppose that we replace the graph between points P and Q |
6.3 The Fundamental Theorem of by a straight line. Let us denote the region between this line '
A and the interval [1, 2] on the horizontal axis by R. The area P 1
Exercises due May 31, 2016 at 23:30 ute - N
of R can be determined geometrically. It provides an : :
6.4 Calculating integrals estimate for the area of the actual region, and hence for the ( |
Exercises due May 31, 2016 at 23:30 UT@ integral. Y
1 2 X

6.5 Training sequence

What is the area of R?
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The Fundamental Theorem of Calculus

« f continuous function on [, b];

« F function suchthat F' = f;




I The signed area function
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I The signed area function
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y = f(x)

S(t)=f>f(x)dx
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I The signed area function




I The fundamental theorem: general case

s = [ e

is primitii\iej function of

| / : f(x)dx = S(b) — S(a)
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e Derivadas

Sejam u e v funcées derivaveis de x e n con-

stante.

1.

0 N ;O N

w

10.

12.
13.
14.
15.
16.
17.

18.
19.

20.

y=u" =y = nu"

y=uv =y =u'v+vu

y = u o, _y# _ wv—v'u
v v ’
y=a" =y =a*(Ina) v, (a >0, a#l).
y=e" =y =e"u'.
y=log,u =y = u?’lﬂga&

y=Inu =1y = %u’.

y=u" =y =vu'" v +u’(lnu) v’
y=senu = iy =u cos u.

y=cos u =y = —u'sen u.
Ly=togu =y =u sec’u.
y=cotg u = 1y = —u'cosecu.

Y = sec u ::vy':u"sec U te .
Y = COSEC U =:~y’_

‘H-
y—ELT‘ESEIlu iy —m.
'
y=arc cos u =y = 1_Eu
_ r_ '

_ —u’
y=arc cotgu = Tz
y =arc sec u, |u| =1
ol u'
= y - |1'.I!-| .-'u_"_lﬁlul = 1'
y = arc cosec u, [u| =1

o = —u
= _|ulw@—_’|u|}1'

—u’ cosec u cotg u.

e Integraas

1. f[du=u+ec.

; ntl

2. fuldu= "1 +ec n# -1l

3. [==In|u|+e

4. [a"du=12+ec, a>0, a#l

5. [e'du=¢€"+c

6. [senudu=—cos u+c.

7. [cos u du=senu+c.

8. [tgudu=In|sec u| +ec.

9. [cotgudu = In|sen u| + c.

10. [sec udu = In|sec u+ tg u| + c.

11. [ cosec u du = In |cosec u — cotg u| + c.

12. [sec utg u du=sec u+c.

13. [ cosec u cotg u du = —cosec u + ¢.

14. [sec?u du=tgu+e.

15. [ cosec’u du = —cotg u + c.

16. [ s = larctg +c.

17. fﬁg_—aq 213111 u+3 +e. ul > al,

18. [ vW =In|u+vu? +a?| +c
di — nd _ g

19. -f?’_ﬂ_fu s =In|u+ VvuZ —a?| + e

; du o u 2 2

20. _fm_a:;'fsen +e, ut < a.

21. [ AT = gre sec | 2| + c.
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Identidades Trigonométricas

¥
senr +cosc 1 = 1.

1+ tg?r — sec’ 1.

1+ ccﬂ;gg:r — coseca.

— D]
sen2y — 1-cos 2r

i L} "
cos? ¢ — 1Hcos 2r

sen 2r = 2s8en . cos I

2sen r cos Yy =sen(r —y) + sen (z +y).

2 sen x sen y = cos (r — y) — cos (T + y).

2 cos ¢ cos Yy =cos(r—y)+cos(r+y).

10. 1ﬂ:5cn:r:=1:|:ms(%—:r:).

5

6

Formulas de Recorréncia
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i f sen™au dy = —=E0

~Tau Cog au
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1 -9
+ (%=2) [ sen™ 2au du.

-
. [ cos™ au duy = senau cos™ au

n—1
. [tg"au du = L —

. [ cotg™au du = —

n—2
. [sec™ au du =

mtg“"ﬂu
a(n—1)

an
+ ("’—_1) [ cos™ 2 au du.

i

— — tg" 2au du.

— [ cotg™ 2au du.

28C at g au

i f cosec™an du = —

a{n—1)

+(”

—2 =2
n—l) [ sec™ = au du.

—3
cosec”  Cou Citag au

+

a{n—1)

n—3
n—1

5
) [ cosec™ =au du.



