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Integrálnı́ počet
Integrace pomocı́ vzorců

Robert Mařı́k

29. ledna 2011

Vyzkoušejte dva, tři nebo dvacet da-
lšı́ch mých kvı́zů a potom mi prosı́m
vyplňte na webu. Děkuji!

Pro vytvořenı́ vlastı́ho testu podle tohoto
vzoru budete potřebovat volně šiřitelný
AcroTEXeDucation bundle, zdrojový sou-
bor pro TEX a přečı́st si návod na
domovské stránce.

• Vyplňte polı́čko a stiskněte Enter.
• Zelený okraj polı́čka zančı́ správnou a červený špatnou odpověd’.
• Pokud neznáte odpověd’, můžete si správnou odpověd’ zobrazit stisknu-

tı́m tlačı́tka . Pokud tlačı́tko patřı́ k vı́ce polı́čkům, musı́te jej stisknout


% Copyright 2005-2009 Robert Marik
%
% The licence allows to use this file for exactly one of the following purposes.
%
% 1. To prepare your own texts after substantial modification of TeX
% macros (such as different mathematical problems)
%
% 2. or to prepare your own texts simply by slight modifications
% (design, introduction) and by using different input data for
% problems. In this latter case you are required to put the resulting
% tests on a suitable public server (your personal webpage, webpage of
% your department, webpage in e-learning course which is open for
% guests etc.).
%
%


\documentclass[12pt]{article}

\input kvizycz

\usepackage[czech]{babel}
\usepackage[IL2]{fontenc}

\def\righttitle{Integrály -- vzorce}
\usepackage[czech,pdftex,noxcolor]{exerquiz}
\usepackage[ImplMulti,indefIntegral]{dljslib}



\def\grp#1{\begin{mathGrp}#1\end{mathGrp}}

\everyRespBoxMath{\rectW{5cm}\BG{1 1 1}}

\newtoks\vysledektoks
\newcount\pocetreseni
\def\nuluj{\global\vysledektoks={}
\global\pocetreseni=0}

\def\vysl{%
\ %\hfill
%\message{****\the\vysledektoks;\the\pocetreseni}
\ifnum\pocetreseni=1
\expandafter\CorrAnsButton\expandafter[\expandafter\CA\expandafter{\expandafter?\expandafter}\expandafter]
\expandafter{\the\vysledektoks}
\else
\expandafter\CorrAnsButtonGrp\expandafter[\expandafter\CA\expandafter{\expandafter?\expandafter}\expandafter]
\expandafter{\the\vysledektoks}
\fi
%\sqTallyBox
\global\vysledektoks={}
\global\pocetreseni=0}



\def\vysl{%
\ \hfill
%\message{****\the\vysledektoks;\the\pocetreseni}
\ifnum\pocetreseni=1
\expandafter\CorrAnsButton
\expandafter{\the\vysledektoks}
\else
\expandafter\CorrAnsButtonGrp
\expandafter{\the\vysledektoks}
\fi
\ \ \null%\sqTallyBox
\global\vysledektoks={}
\global\pocetreseni=0}



\def\addtotoks#1{%
\expandafter\global\expandafter\vysledektoks\expandafter{\the\vysledektoks#1}}

\def\addvysledektoks#1{\global\advance\pocetreseni by 1
\ifnum\pocetreseni=1 \addtotoks{#1}\else
\addtotoks{,}
\addtotoks{#1}
\fi}

\def\a{1}
\def\b{2}
\setlength{\fboxsep}{3pt}
\setlength{\fboxrule}{0pt}

\def\fce#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath{#1}{5}{.0001}{\a}{\b}[indefCompare]}}
\def\fceb#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath[\rectW{4cm}]{#1}{5}{.0001}{\a}{\b}[indefCompare]}}
\def\fcec#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath[\rectW{6cm}]{#1}{5}{.0001}{\a}{\b}[indefCompare]}}
\def\vi#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath[\BG{0.8 0.8 1}\rectW{22bp}]{#1}{5}{.0001}{\a}{\b}}}



\def\partfce#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath{#1}{5}{.0001}{\a}{\b}}}
\def\partfceb#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath[\rectW{4cm}]{#1}{5}{.0001}{\a}{\b}}}
\def\partfcec#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath[\rectW{6cm}]{#1}{5}{.0001}{\a}{\b}}}
\def\partvi#1{\addvysledektoks{#1}%
\fbox{\RespBoxMath[\rectW{22bp}]{#1}{5}{.0001}{\a}{\b}}}


\DeclareMathOperator{\sgn}{sgn}
\DeclareMathOperator{\tg}{tan}
\DeclareMathOperator{\asin}{asin}
\DeclareMathOperator{\cotg}{cotg}
\DeclareMathOperator{\arctg}{atan}
\DeclareMathOperator{\atan}{atan}
\DeclareMathOperator{\arccotg}{arccotg}

\def\dx{\,\mathrm{d}x}
\def\dy{\,\mathrm{d}y}
\def\dt{\,\mathrm{d}t}

\def\R{\mathbb{R}}


\def\dx{\text{d}x}
\def\dy{\text{d}y}
\def\dt{\text{d}t}


\everyCorrAnsButton{\CA{?}}
%\everyCorrAnsButtonGrp{\CA{?}}


\begin{document}




\author{Robert Ma\v r\'\i k}
\title{Integrální poèet\\Integrace pomocí vzorcù}
\maketitle


\rightskip 10 pt


{ \begin{itemize*}
  \item Vyplòte políèko a stisknìte Enter.
%   \item Use functions and mathematical notation as explained in
%     the file \href{instrukce.pdf}{instrukce.pdf}.
  \item Zelený okraj políèka zanèí správnou a èervený ¹patnou odpovìï.
  \item Pokud neznáte odpovìï, mù¾ete si správnou odpovìï zobrazit
    stisknutím tlaèítka {\pushButton[\CA{?}]{??}{}{12bp}}. Pokud
    tlaèítko patøí k více políèkùm, musíte jej stisknout vícekrát.
    \end{itemize*}
}

\newpage


%\rectW{5cm}\BG{1 1 1}
\def\initial{10.5cm}
\newlength\delkapolicka
\def\zad#1{\item \setbox0=\hbox{$\int#1\dx$}
\delkapolicka=\initial\advance\delkapolicka by -\wd0
\message{policko[\the\delkapolicka]}
\expandafter\everyRespBoxMath\expandafter{\expandafter\rectW\expandafter{\the\delkapolicka}
\BG{1 1 1}}
\leavevmode\box0
}
\def\zadb#1{\item \setbox0=\hbox{$\int\left(#1\right)\dx$}
\delkapolicka=\initial\advance\delkapolicka by -\wd0
\message{policko[\the\delkapolicka]}
\expandafter\everyRespBoxMath\expandafter{\expandafter\rectW\expandafter{\the\delkapolicka}
\BG{1 1 1}}
\leavevmode\box0
}

\lineskip 10 pt

\begin{shortquiz}[af]
  \begin{questions}
\def\initial{10cm}
  \item Integruje pomocí vzorcù a algebraických úprav.
  \begin{questions}
 \zad{e^x}${}=\fce{exp(x)}+C$\vysl
 \zad{\frac{x^2+x+4}x}${}=\fce{x^2/2+x+4ln(|x|)}+C$\vysl
 \zad{\sqrt{x}(1-\sqrt x)}${}=\fce{2/3 x^(3/2)-x^2/2}+C$\vysl
 \zad{\frac{1-\cos^2 x}{\cos^2 x}}${}=\fce{tan(x)-x}+C$\vysl
 \zad{\frac1{3+x^2}}${}=\fce{1/3^(1/2) atan(x/3^(1/2))}+C$\vysl
 \zad{\frac1{\sqrt{3+x^2}}}${}=\fce{ln(x+sqrt(x^2+3))}+C$\vysl
 \zadb{\frac 6{x^3}+x}${}=\fce{-3 x^(-2) + x^2/2}+C$\vysl
 \zadb{\sqrt x -\frac 1{\sqrt{x}}}${}=\fce {2/3 x^(3/2)-2
      x^(1/2)}+C$\vysl
 \zad{(x+1)^2}${}=\fce{(x+1)^3/3}+C$\vysl
 \zad{3\cdot 2^x}${}=\fce{3*2^x/ln(2)}+C$\vysl
 \zad{\frac{\sqrt x+1}x}${}=\fce{2 sqrt(x)+ln(|x|)}+C$\vysl
 \zadb{2x^2-x+4}${}=\fce{2/3 x^3-x^2/2+4x}+C$\vysl
 \zad{\frac{(x+1)(x-1)}{x^2}}${}=\fce{x+1/x}+C$\vysl
 \zad{\frac 1{x^2+6}}${}=\fce{1/sqrt(6) atan(x/sqrt(6))}+C$\vysl
 \zad{\frac{x^2+2}{x^2+1}}${}=\fce{x+atan(x)}+C$\vysl
\end{questions}

\break

\item Integrujte pomocí vzorcù  $\int f(ax+b)\dx$ a
$\int\frac{f'(x)}{f(x)}\dx$. 
\begin{questions}
\def\initial{10cm}
 \zad{e^{2x}}${}=\fce{1/2 e^(2x)}+C$\vysl
 \zad{\frac 1{3x+5}}${}=\fce{1/3 ln(3x+5)}+C$\vysl
 \zadb{1+3e^{-x}}${}=\fce{x-3e^(-x)}+C$\vysl
 \zad{\bigl(e^x+1\bigr)^2}${}=\fce{1/2 e^(2x)+2e^x+x}+C$\vysl
 \zad{\frac 12\Bigl(e^x+e^{-x}\Bigr)}
    ${}=\fce{1/2(e^x-e^(-x))}+C$\vysl 
 \zadb{\frac{1+2e^{x}}{e^x}}${}=\fce{-e^(-x)+2x}+C$\vysl
 \zad{\frac{e^x}{1+e^x}}${}=\fce{ln(1+e^x)}+C$\vysl
 \zad{\frac{e^{-2x}}{1+e^{-2x}}}${}
    =\fce{-1/2 ln(1+exp(-2x))}+C$ \vysl
 \zad{\frac{x}{x^2+6}}${}=\fce{1/2 ln(x^2+6)}+C$\vysl
 \zad{\frac{x+5}{x^2+4}}${}= 
    \fce{1/2 ln(x^2+4)+5/2 atan(x/2)}+C$ \vysl
 \zad{\frac{\sin x}{\cos x}}${}=\fce{-tan(x)}+C$\vysl
 \zad{2\sin x\cos x}${}=\fce{-1/2 cos(2x)}+C$\vysl
 \zad{\sin\Bigl(x-\frac \pi2\Bigr)}${}=\fce{-cos(x-PI/2)}+C$\vysl
 \zad{\sin(\pi-x)}${}=\fce{cos(PI-x)}+C$\vysl
 \zad{e^{-x}}${}=\fce{-exp(-x)}+C$\vysl
 \zad{e^{3x+1}}${}=\fce{1/3 exp(3x+1)}+C$\vysl
 \zad{2e^{x-2}}${}=\fce{2 e^(x-2)}+C$\vysl
 \zad{e^{5-3x}}${}=\fce{-1/3 exp(5-3x)}+C$\vysl
 \zad{\frac{-4}{\cos^2(2x)}}${}=\fce{-2tan(2x)}+C$\vysl
\end{questions}
    
\break

\item {Do podbarvených políèek vepi¹te èísla a poté najdìte primitivní
    funkci (bílé políèko).}
    \begin{questions}
\setlength{\itemsep}{20pt}
\interlinepenalty=10000

\zad{\frac{x^2}{x^3+1}}\grp{${}=\int\vi{1/3}\frac{(x^3+1)'}{x^3+1}\dx
  \\=\fce{1/3 ln(|x^3+1|)}+C$}\vysl

 
      
\zad{\frac{3x}{x^2+4}}\grp{${}=\int \vi{3/2}\frac
  {(x^2+4)'}{x^2+4}\dx\\ =\fce{3/2 ln(x^2+4)}+C$}\vysl

\zad{\frac{x+2}{x^2+4x+1}}\grp{${}=\int \vi{1/2}\frac
  {(x^2+4x+1)'}{x^2+4x+1}\dx\\ =\fce{1/2 ln(x^2+4x+1)}+C$}\vysl

\zad{\frac{3x-9}{x^2-6x+20}}\grp{${}=\int \vi{3/2}\frac
  {2x-6}{x^2-6x+20}\dx\\ =\fce{3/2 ln(x^2-6x+20)}+C$}\vysl

      
\zad{\frac{x+5}{x^2+4}}\grp{${}=\int\left( \vi{1/2}\frac {2x}{x^2+4}
    +\vi{5}\frac 1{x^2+4}\right)\dx\\
  =\fce{1/2 ln(x^2+4)+5/2 atan(x/2)}+C$}\vysl

\zad{\frac{3x-5}{x^2+9}}\grp{${}=\int\left( \vi{3/2}\frac {2x}{x^2+9}
    +\vi{-5}\frac 1{x^2+9}\right)\dx\\
  =\fce{3/2 ln(x^2+9)-5/3 atan(x/3)}+C$}\vysl


% \zad{\frac{1}{x^2+2x+5}}\grp{${}=\int\frac1{\left(x+\vi{1}\right)^2+
%     \vi{4}}\dx \\=\fce{1/2 atan((x+1)/2)}+C$}\vysl
 
% \zad{\frac{1}{x^2-6x+10}}\grp{${}=\int\frac1{\left(x+\vi{(-3)}\right)^2+
%     \vi{1}}\dx \\=\fce{atan(x-3)}+C$}\vysl
 
% \zad{\frac{1}{x^2+12x+40}}\grp{${}=\int\frac1{\left(x+\vi{6}\right)^2+
%     \vi{4}}\dx \\=\fce{1/2 * atan((x+6)/2)}+C$}\vysl
 

% \zad{\frac1{x^2-3x+4}}\grp{${}
%   =\int\frac1{\left(x-\vi{3/2}\right)^2+\vi{7/4}}
%   \dx\\=\fce{2/sqrt(7) atan((2x-3)/sqrt(7))}+C$}\vysl
 

% \zad{\frac1{\sqrt{x^2+x+1}}}\grp{${}=\int\frac
%   1{\sqrt{\left(x+\vi{1/2}\right)^2+\vi{3/4}}}\\
%   =\fce{ln(x+1/2+sqrt((x+1/2)^2+3/4))}+C$} \vysl


% \zad{\frac{x+1}{x^2+4x+8}}\grp{${}=\int\vi{1/2}\frac{2x+4}{x^2+4x+8}\dx
%   \\+\ \ \int \left(\vi{-1}\right)\frac 1{\left(x+\vi{2}\right)^2+\vi{4}}\dx
%   \\=\fce{1/2 ln(x^2+4x+6)-1/2 * atan((x+2)/2)}+C$}\vysl


\zad{\frac{x^2-1}{x^2+1}}\grp{${}=\int\vi{1}+\frac{\vi{-2}}{x^2+1}\\
  = \fce{x - 2atan(x)}+C$}\vysl


% \zad{\frac{x^2-2x+1}{x^2+2x+1}}\grp{${}=\int\vi{1}+\frac{\vi{-4}x+\vi{0}}{x^2+2x+1}\dx\\{}=
%   \int \vi{1}+\vi{-2}\frac{2x+2}{x^2+2x+1}+\frac{\vi{4}}{x^2+2x+1}\\
%   =\fce{x-2ln(x^2+2x+1)-4/(x+1)}+C$}\vysl

   
\zad{\sin x\cos x}\grp{${}=\int
  \vi{1/2}\sin\left(\vi{2}x\right)\dx
  \\=\fce{-1/4*cos(2x)}+C$}\vysl
\end{questions}
\end{questions}
\end{shortquiz}


\end{document}


Robert Marik
Zdrojovy text pro pdfLaTeX si muzete otevrit kliknutim na tuto ikonu.

http://user.mendelu.cz/marik
http://user.mendelu.cz/marik/kvizy/anketa.html
http://www.acrotex.net
http://user.mendelu.cz/marik/index.php?item=42
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Zavřı́t

Konec

Kvı́z.
1. Integruje pomocı́ vzorců a algebraických úprav.

(a)
∫
exdx = + C

(b)
∫
x2 + x + 4

x
dx = + C

(c)
∫ √

x(1 −
√
x)dx = + C

(d)
∫

1 − cos2 x
cos2 x

dx = + C

(e)
∫

1

3 + x2
dx = + C

(f)
∫

1
√

3 + x2
dx = + C

(g)
∫ (

6

x3
+ x
)

dx = + C

http://user.mendelu.cz/marik


R
O

B
E

R
T

M
A

Ř
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(h)
∫ (√

x − 1
√
x

)
dx = + C

(i)
∫

(x + 1)2dx = + C

(j)
∫

3 · 2xdx = + C

(k)
∫ √

x + 1
x

dx = + C

(l)
∫ (

2x2 − x + 4
)

dx = + C

(m)
∫

(x + 1)(x − 1)

x2
dx = + C

(n)
∫

1

x2 + 6
dx = + C

(o)
∫
x2 + 2

x2 + 1
dx = + C

http://user.mendelu.cz/marik
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Ř
ÍK
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2. Integrujte pomocı́ vzorců
∫
f (ax + b)dx a

∫
f ′(x)

f (x)
dx.

(a)
∫
e2xdx = + C

(b)
∫

1
3x + 5

dx = + C

(c)
∫ (

1 + 3e−x
)

dx = + C

(d)
∫ (
ex + 1

)2dx = + C

(e)
∫

1
2

(
ex + e−x

)
dx = + C

(f)
∫ (

1 + 2ex

ex

)
dx = + C

(g)
∫

ex

1 + ex
dx = + C

(h)
∫

e−2x

1 + e−2x
dx = + C

http://user.mendelu.cz/marik
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(i)
∫

x
x2 + 6

dx = + C

(j)
∫
x + 5

x2 + 4
dx = + C

(k)
∫

sinx
cosx

dx = + C

(l)
∫

2 sinx cosxdx = + C

(m)
∫

sin
(
x − π

2

)
dx = + C

(n)
∫

sin(π − x)dx = + C

(o)
∫
e−xdx = + C

(p)
∫
e3x+1dx = + C

(q)
∫

2ex−2dx = + C

http://user.mendelu.cz/marik
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(r)
∫
e5−3xdx = + C

(s)
∫ −4

cos2(2x)
dx = + C

http://user.mendelu.cz/marik
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Ř
ÍK
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3. Do podbarvených polı́ček vepište čı́sla a poté najděte primitivnı́ funkci
(bı́lé polı́čko).

(a)
∫

x2

x3 + 1
dx =

∫
(x3 + 1)′

x3 + 1
dx

= + C

(b)
∫

3x
x2 + 4

dx =
∫

(x2 + 4)′

x2 + 4
dx

= + C

(c)
∫

x + 2

x2 + 4x + 1
dx =

∫
(x2 + 4x + 1)′

x2 + 4x + 1
dx

= + C

(d)
∫

3x − 9

x2 − 6x + 20
dx =

∫
2x − 6

x2 − 6x + 20
dx

= + C

http://user.mendelu.cz/marik
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(e)
∫
x + 5

x2 + 4
dx =

∫ (
2x

x2 + 4
+

1

x2 + 4

)
dx

= + C

(f)
∫

3x − 5

x2 + 9
dx =

∫ (
2x

x2 + 9
+

1

x2 + 9

)
dx

= + C

(g)
∫
x2 − 1

x2 + 1
dx =

∫
+
x2 + 1

= + C

(h)
∫

sinx cosxdx =
∫

sin
(

x
)

dx

= + C

http://user.mendelu.cz/marik



