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Write appropriate functions or
numbers into blank fields and
press Enter.

Use functions and mathemati-

cal notation as explained in the
file

The green boundary indicates
correct answer, the red boun-
dary indicates wrong answer.

If you cannot solve the pro-
blem, click Ans to see the
correct answer. If there are more
fields to be filled, click repea-
tedly.

Vepiste do policek co tam patii
a stisknéte Enter.

Zapis funkci provadéjte tak, jak
je vysvétleno v ndpovédé v sou-
boru

Zeleny okraj obélniku znamena
spravnou odpovéd, cerveny
Spatnou.

Kliknutim na Ans se zobrazi
spravny vysledek — s piipadé
Ze problém nejste schopni vy-
fedit. Je-li v otdzce vice policek,
kliknéte na Ans opakované.
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1. Testl

#Indefinite integrals by formulas bl UZiti vzorca

Quiz

1. /exdx = +C
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3. [ (143¢7) dx = +C
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1 X =33 _
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COS X
21. /2sinxcosxdx: +C

- - B
22./51n(x—§)dx— +C
23. /sin(n —x)dx = +C
24. /e”"dx = +C

25. /e3x+1dx = +C

Home Page

Print

26. / 20" 2dx = +C

27. /6573xdx = +C Title Page

1
28./de— +C

e C Page 5 of 50

‘ 1
29. / ———dx =
‘ X m Go Back

—4
30. / COS2 (Zx) = +C Full Screen

Close

Quit


http://www.mendelu.cz/user/marik

+C

+C

=€

3
RN

P
T
z
Z
Z
&
o
5



http://www.mendelu.cz/user/marik

B
o>
3

(=
4
m
2
2.
o\
2

Ouno\'\“

35. &&Write correct numbers inside the MVepiSte spravnd ¢isla do malych
small colored rectangles and then podbarvenych policek a potom na-
write the primitive function (white leznéte primitivni funkci (bilé po-

field). licko).
© x2 (x3+1)
@[ sqd =) Sapg
= +C
“”/ aat =] aigw
+C
x—l
(C)/ Zr1 / Tl
dx +C
—2x 41, X+
(d)/ 2 4+2x+1 +1 / l x24+2x+1
2x + 2
_/ + x2+2x+1+x2+2x—|—1

+C
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2. Test2 .
= PE

iIntegration by parts kdIntegrace per-partés

#3When integrating by parts we use

MPro integraci per-partés pouzivame
the formula

nésledujici vzorec

/u(x)v’(x)dx = u(x)v(x) — / u(x)o' (x)dx. (Eq:1)
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Quiz i
#We use the integration by parts  MTypicky pouZivame integraci per- ¥
especially for integrals of the type partés pro integraly typu
/ p(x)f(ax + b)dx, (Eq:2)

iwhere p(x) is a polynomial and mlkde p(x) je polynom a

f(x) € {¢*,sinx, cosx,atan x,In" x}
iiHere atan(x) is the usual arctan-  MZde atan(x) je obvykla funkce ar-
gent functions. kustangens.

#Question: Are the following in-  MOtazka: Jsou ndsledujici integraly :
tegrals like (Eq:2)? Are the integral  typu (Eq:2)? Je vhodné je integrovat

convenient for integration by parts? metodou per-partés? Title Page
1. / e ¥ dx Yes No
2 / xe*' dx Yes No Page 11 of 50
Go Back
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3. / x“e*dx Yes No Full Screen
4. /(3x +1)e*ldx Yes No Close

Quit
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5. /.(x—|—4) atan gdx
6. /xsinxzdx

7. / x? In xdx

8. /atanxdx

9. /xlnxcosxdx
10. /xcos3 xdx

11. /(2+x) cos(2x)dx

12. ./(x3—1)sin (g —x

) dx
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Quiz #Integrate MdIntegrujte
= / (x* + x — 2)sin xdx.
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= —(x2—|—2x+1)cosx—|—2/(x+1)cosxdx.

iiNow we have an expression which  MNyni mame néco, co se déa pfepsat
can be written as above(check it do vySe uvedeného tvaru (zkontro-
yourself). We integrate by parts in lujte si) do tvaru. Integrujeme vy-

/ (x +1) cos xdx. raz /(x + 1) cos xdx. Pouzijeme opét

metodu per-partés.

u= u' =
!/ —
I=—(x*+2x+1)cosx Title Page

= -] o)
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= (G +2x+1)cosx+2((x+l)sinx— / sinxdx)

:—(xz+2x+1)cosx+2((x+l)sinx— )

= ( )sinx + ( )cosx+C
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Quiz #Integrate bdntegrujte 28 £

7 S

P /”oﬁ/v 5
= / atan xdx. -
u = ‘l,[/ =
1.

U/ = 0 =

2.1 = - / dx
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3. #Now we have an expression which MNyni mdme néco, co se da prepsat
can be written in the form (check it (zkontrolujte si) do tvaru. Zjistite-li,
yourself). Find out the number which  jaké ¢islo je potteba zapsat do prv-
has to be in the first colored field. niho podbarveného obdélnicku, jein-
When you find out this number, the tegrace snadna.
integration is easy.

94
o,

I:xatanx—/ X dx

J x2+1

*xatanx—< )/ 2x dx
- x24+1
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4. #3The result is i Vysledek je

: 1 N
/atanxdx:xatanx—Eln(l—f—xz)—i—c -
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Quiz #Integrate MdIntegrujte

I= /(x2 —1)e*dx

o,

2.
ey
>

1. ##We integrate by parts with u(x) = MIntegrujeme per-partés pii volbé
(x* — 1). With this notation we have  u(x) = x> — 1
(use zero constant of integration in

responses)
u=x>-1 u =
Ul = V=
2. #8Integration by parts gives . .. M0 pouziti vzorce pro integraci per—
partés mame ...
I = _ / dx Title Page
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3. #¥We integrate once more by parts

u=2x u =

’Z]/: 0 =

4. #8The second integration by parts gi-
ves...

I= -

5. #3The result after the last integration
and simplifications is . . .

I:
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MiBudeme integrovat jesté jednou
per—partés
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MOpétovné pouziti vzorce per—
partés déva ...

—/ dx

MPo posledni integraci a po snadné
tpravé obdrZzime . ..
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Quiz #Integrate
I = / xIn(x +1)dx

2.
o\
2

1. ##We integrate by parts with u(x) = MBudeme integrovat per—partés pii

In(x +1). volbé u(x) = In(x +1).
u=In(x+1) u =
’Ul = =

2. #iIntegration by parts gives . .. M Aplice vzorce per—partés dava . ..

Home Page

= — / dx
Print
Title Page
Prev. Page | Next Page

Page 21 of 50
Go Back
Full Screen

Close

Quit


http://www.mendelu.cz/user/marik

3. #The expression denoted by A is a
rational function which is not proper.
Divide the numerator by the denomi-
nator and write this functionas a sum
of polynomial and proper function.
Write the polynomial into the first
field and the proper function into the
second one.

A= o

polynomial remainder

4. #The integration and simplification
give ...

I =

MVyraz oznaleny jako A je racio-
nalni funkce a je nutno ji intgerovat
tak, Ze nejprve vydélime citatel jme-
novatelem. Napiste do prvniho po-
licka podil a do druhého zbytek po
déleni.

MFinalni integraci a tpravou ziska-
vame. ..
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Quiz Find the following integral: [ = / .(x +1)e *dx

N
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1. We integrate by parts with u(x) = (x + 1). With this notation we have (use zero
constant of integration in responses):
w(x) =
v'(x) =
v(x)
2. Integration by parts gives
= = / dx

3. Integration gives the indefinite integral ome Fege

I = +C Print
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Quiz Find the following integral: [ = / .(xZ —1)sinxdx
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1. We integrate by parts with u(x) = (x* — 1). With this notation we have (use
zero constant of integration in responses):

2. Integration by parts gives
= - / dx

Go to the next page.
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3. Now you have I = —(x* — 1) cos(x) + 2/xcos(x)dx. We integrate by parts

N
o\
2

with u(x) = x. With this notation we have (use zero constant of integration in
responses):

u'(x) =
v'(x) =
v(x) =
4. Integration by parts gives
I=—(x*—1)cosx+

+ 2[ - / dx
5. Integration gives the indefinite integral
I= +C
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Quiz Find the following integral: I = / | In xdx
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1. We integrate by parts with u(x) = Inx. With this notation we have (use zero
constant of integration in responses):

w'(x) =
v'(x) =
v(x) =
2. Integration by parts gives
I = = / dx

X i X L. Home Page
3. Integration gives the indefinite integral
I — + C Print

Title Page

Page 26 of 50
Go Back
Full Screen

Close

Quit


http://www.mendelu.cz/user/marik

&,

 J

LTUR
oY Ae
&

A

S
@ATN

Quiz Find the following integral: I = / | x?* atan xdx

Ry D
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i
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(we use “atan(x)” for the usual arctangent function).

1. We integrate by parts with u#(x) = atan x. With this notation we have (use zero
constant of integration in responses):

u'(x) =
v'(x) =
v(x) =
2. Integration by parts gives
I = = / dx

3. Integration gives the indefinite integral
I = +C Title Page
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Quiz Find the following integral: [ = / .(x + 3)e* dx

N
o\
2

1. We integrate by parts with u(x) = (x + 3). With this notation we have (use zero
constant of integration in responses):
u'(x) =
v'(x) =
v(x)
2. Integration by parts gives
= = / dx

3. Integration gives the indefinite integral ome Fege

I = +C Print
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3. Test3

iIntegration by substitution MdIntegrace substituci

i When integrating by substitution we use the formula
[ £@@)# (x)dx = [ eyt
(i.e. we substitute ¢(x) = t and ¢’(x)dx = dt)or

[ Fodx = [ Floe)g (et

(i.e. we substitute x = ¢(t) and dx = ¢'(¢)dt).

M Pro integraci pomoci substituce pouzivame vysSe uvedené vzorce.
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Quiz Find the following integral: I = / H—de
J (x+1)vx—4

N
o\
2

1. We use the substitution x — 4 =

2. With this substitution we have
dx = dt W =
=

3. Susbtitution gives

1:/ dt

4. We have to divide the numerator by the denominator. This gives a sum of
polynomial and proper rational fraction (which is also a partial fraction). Write
this polynomial into the first and the partial fraction into the second field.

Title Page
- / + dt

5. Integration in  gives
I =

6. The back substitution gives the result in the variable x
i = +C
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sin(x) cos(x)

sin(x) + 1 dx

n.

Quiz Find the following integral: I = /

N
o\
2

1. We use the substitution t =

2. With this substitution we have
olif = dx

3. Susbtitution gives

1:/ dt

4. We have to divide the numerator by the denominator. This gives a sum of
polynomial and proper rational fraction (which is also a partial fraction in our
particular example). Write this polynomial into the first and the partial fraction
into the second field.

1:/ n dt

5. Integration in t gives
M=

6. The back substitution gives the result in the variable x
= +C
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Quiz Convert the following integral by substitution into an integral of rational

function: I = /x\/ x+1dx
x—1
x+1

1. We use the substitution #> = P With this substitution we have

SN
NINOEG
RN

a2 =
ol = dx

2. Susbtitution and simpification give

1:/ dt
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Quiz Find the following integral: I = / | 2o dx
1. With substitution —x3 =  we have
-dx = dt

2. Substitution gives

1:/ dt

3. Integration in t gives the indefinite integral
I =

4. In the original variable x we have
=

1€

+C
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Quiz Find the following integral: I = / sin® xdx
1. With substitution cos x = t we have
-dx = dt
2. Substitution gives

1:/ dt

3. Integration in f gives the indefinite integral
=

4. In the original variable x we have
I =

+C

+C

Quit

4

S
RN

P
T
r4
Z
Z
&
o
5



http://www.mendelu.cz/user/marik

\TUR4,
QeOt T

o,
“:x\"\/

N3IN
el

. . . . sin x — cos x
Quiz Substitute tan x = ¢ in the integral I = / ————dx

sin® x + cos3 x

n.

N
o\
2

1. With substitution tan x = t we have (write expression in f)
a0 =

2. Differentiating we get
dx = -dt

3. From the right triangle with angle x, opposite side , adjacent side 1 and hypote-
nuse \/ 1 + #? (draw such an triangle) we have the following relations between
sin(x), cos(x) and new variable t:
sin(x) = (write expression in f)
cos(x) = (write expression in t)

4. Substitution gives

1:/ dt

5. Now we stop. However, you can evaluate this integral using partial fractions.
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1
1+ e

dx by substitution.

n.

Quiz Evaluate integral | = /

N
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1. Differentiating ¢* = t we get
-dx = dt
2. From ¢* = t we have (write x as a function of f)
a0 =
Differentiating this relation we have
dx = - dt

3. After substitution we have

i= é

4. Decomposition into partial fraction and integration give the integral in the
variable t:

I= +C

5. We return to the original variable x. We have
I= +C

Title Page
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#Definite integral in geometry kb Aplikace v geometrii
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Quiz #8The function on the picture is the

function y = e* reflected about the y-
axis and moved by one above. (In no-
tation of this document the function
e’ can be written as exp (x), or

e” (x).) The green region correponds

M Na obrazku je funkce y = e* pfe-
vracend okolo osy y a posunuté o jed-
ni¢ku nahoru. (V notaci tohoto doku-
mentu je mozno funkci e* zapsatjako
exp (x),nebo e” (x).) Oznaceny re-
gion odpovida intervalu x € [0,2].

to the interval x € [0, 2].

N

¥

2
1. #8Write an analytical formula for the MNapiste analyticky tvar funkce.
function.
y fry

Prev. Page | Next Page
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2. #3Express the area of the greenregion  MVyjadiete obsah vybarveného regi-
as the definite integral. onu jako urcity integral.

S:/‘ dx

3. #8Complete the following formula. M Dopliite vzorec, ktery potom pou-
This formula may be used later for Zijte pro integraci.
integration.

/e‘xdx = + C.

o,

2.
%
>

4. f-lEIntegrerate and use the Newton— MIntegrujte a pouZijte Newtonovu—
Leibniz formula. Leibnizovu formuli.

o= |

5. EfSubstitute the limits and evaluate MDosadte meze a dopoditeje inte-
the integral. gral.

S —

Prev. Page | Next Page |
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6. @3Write the volume of the of the so- MVyjadfete jako urcity integral ob-
lid of revolution formed by revolving  jem télesa, které vznikne rotaci tohoto
the green region about the x-axisasa obrazce okolo osy x.
definite integreal.

V:T[/ dx.

7. #Simplifying and integrating we get  MPo umocnéni integrandu a po inte-
(use zero constant of integration) ...  graci (volte nulovou integra¢ni kon-
stantu) mame pro objem vztah . ..

o,

2.
ey
>

V=mn ]
8. #iThe volumeis. .. M Vysledny objem je . ..
V= TT.

Prev. Page Next Page
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Quiz #The functions on the picture are MNa obradzku jsou funkce y = e
y = e and y = ¢ * (In notation a y = e * (V notaci tohoto doku-
of this document we can write the mentuje mozno funkcie* zapsatjako
function e* as exp(x) or e’ (x) exp(x), nebo e” (x) a funkci e™*
and the function e ™ as exp (-x) jako exp (-x),nebo e” (-x).) Ozna-
or e” (-x).) The green region corre- eny region odpovid4 intervalu x €

ACVONERINK

ponds to x € [0, 1]. [0,1].
;
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1. &8The black curve is MiCernd funkce je
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i Area of the green region can be eva-
luated as a definite integral . ..

S:/ dx

4. #Integration gives

- |

MObsah vybarveného regionu je
mozno vyjadfit jako urcity integral

SN
NINOEG
RTINS

MiPo integraci dostaneme

5. #iSubstituting limits and simplifying MPo dosazeni mezi a vypoctu dosté-
we obtain vame
S = .
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6.

8.

#3The volume of the solid of revolu-
tion which can be obtained by revol-
ving the green region about the x-axis
can be evaluated as the definite inte-
gral ...

vonf

i Algebraic simplifications and inte-
gration give (use a zero constant of
integration) . ..

V=n ]
#4The volume is . . .

V= TT.

Prev. Page

MObjem télesa, které vznikne rotaci
tohoto obrazce okolo osy x je moZno
vyjadfit jako urcity integral . . .

dx.

Mo umocnéni integrandu a po inte-
graci (volte nulovou integra¢ni kon-
stantu) mame pro objem vztah . ..

M Vysledny objem je . ..

Next Page
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Q. Y’

A

Quiz #The functions on the picture are MNa obrazku jsou funkce y = x* a
2 2

y = x> and y = % +2 (In the y = % + 2 (v notaci tohoto doku-

notation of this document you can mentu lze tyto funkce zapsat napt
write something like y=x"2 and jakoy=x"2ay=x"2/2+2).

WENY
el

.

N
%
>

y=x"2/2+2).
. | .
T
1. &8The black curve is: miCerna kiivka je grafem funkce:
Yy = . Title Page
2. #8The red curve is: miCervena kiivka je grafem funkce:

y =
3. #3Find the intercepts of both curves. = MNajdéte priseciky kiivek.

a= , b=
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4. #8Express the area of the shaded re- M Vyjadfete obsah vysrafované plo-
gion as an definite integral. chy pomoci urcitého integraluje.

S = / dx.

5. #iThe function inside integralisa po- MIntegrand lze zapsat jako poly-
lynomial. Find the coefficinets of this nom. Dopliite koeficienty tohoto po-
polynomial. lynomu.

S:/ ( #+ ax

6. i8Integrate and use the Newton- MIntegrujte a pouzijte Newtonovu—
Leibniz formula. Leibnizovu formuli

@ [ } _
Prev. Page | Next Page
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7. #aWrite the integral which express MRotuje-li vysrafovand plocha okolo
the volume of the solid obtained by a  osy x, ziskdme rota¢ni téleso, jehoz
revolution of the shaded region about  objem je mozno zapsat ve tvaru urci-
the x-axis. tého integralu. Napiste tento intgeral.

V:T[/ dx.

8. #3The function in the integral can be MIntegrand lze vyjadfit jako poly-
expressed as a polynomial. Complete nom (doplrite ¢isla)
the coefficients of the polynomial.

o,

2.
ey
>
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V:n/ ( x* 4 x° + )dx.

9. #Integrate and use the Newton-
Leibniz formula.

v=a] |

10. #ESubstitute the limits and evaluate
the integral.

V = TT.

MIntegrujte a pouzijte Newtonovu—
Leibnizovu formuli.

mDosad'te horni a dolni mez a vy-
poctéte integral.
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Quiz Na obrazku je funkce y = /x posunuté o jedni¢ku nahoru a o jedni¢ku
doprava. (V notaci tohoto dokumentu je moZno funkci v/x zapsat jako sqrt (x),
nebo x~ (1/2).)

n.

N
o\
2

1. Analyticky tvar funkce je y =

2. Obsah vybarveného regionu je mozno vyjadfit jako urcity integral

5:/ ol

3. Pro integraci lze pouZit vzorec
/\/}dx:/x%dx: +C.

4. Po aplikaci tohoto vzorecku dostavame

§= [
Prev. Page | Next Page
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5. Po dosazeni mezi a vypoctu dostdvame S =

SDELZS Ao
V! ’\/,7
SN

NINOEG
RTINS

W, 9

SIT,
WERSITAs

6. Objem télesa, které vzikne rotaci tohoto obrazce je mozno vyjadfit jako urcity
integral

V:n/ dx.

7.Po umocnéni integrandu a po integraci (volte nulovou integra¢ni konstantu)
mame pro objem vztah

v=n|
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h R <4
#That’s all. The user is kindly asked =~ MdTot’ vSe. Prosim uZivatele, aby své 28 ) i
7 S
to send his comments to these quiz-  pfipadné komentafe a nameéty zasi- S
zes to my E-mail address. lali na moji E-mailovou adresu.
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