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- X ‘
Derivujte y = .
X2 +1 ]
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Derivujte y = X A
X2 +1

V= (x2 +1)?
e Funkce je ve tvaru podilu.
e UZijeme pravidlo <£> Sy e L
v v2
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Derivujte y =

~ )
x2+1"

!

y:

X) - (P +1)—x-(x*+1)
(x2 +1)?

1. (x +1)-x-(2x +0)
(x2+1)?

e x' = 1 podle derivace mocninné funkce.

o (X2 +1) = (x3) + (1)’ = 2x + 0 = 2x podle derivace souétu a
derivace mocninné funkce.
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- X ‘
Derivujte y = ]
X2 +1

X) (1) —x-(x*+1)
(x2 +1)?
1-(x2+1)—x-(2x+0)
- (x%+1)?

: 1-x°

Roznésobime zavorky a upravime Citatele. Hotovo!
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- 1
Derivujte y =
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. 1-x°
Derivujte y = X ]
X2

e Funkce je ve tvaru podilu.

(U)’ uv—uv

UZij idl =
* UzZijleme pravidio | (— —
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. 1-x°
Derivujte y = X ]
X2

e Vyraz (1 - x3) derivujeme jako soudet.

e Vyrazy x? a x® derivujeme jako mocninné funkce.
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. 1-x°
Derivujte y = X ]
X2

(1-x% X% = (1-x%-(x%

!

(x2)?
(0-3x%)-x*-(1-x%-2x

) (x2)2

-3x* —2x +2x*

x4

Roznasobime.

J
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. 1-x°
Derivujte y = X ]
X2

, =X xP - (1-x°) (x®)

(x2)?
B (0-3x%)-x*-(1-x%-2x
(x2)?
B -3x* —2x +2x* : 2+x°
x4 x3

Upravime (se€teme v Citateli, vytkneme (—x) a zkratime). Hotovo!
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Derivujte y = xIn x. |
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Derivujte y = xIn x. |

Y =(xIn?x) = () Inx + x-(In® x)/

Derivujeme jako sougin (uv), kde v = x a v = In® x.

‘ (uv)y =u'v+uv'
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Derivujte y = x In® x.

Y =(xIn?x) =) Inx + x-(In® x)’

=1.In°x

Derivace funkce x je vzorec.
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Derivujte y = xIn? x. |

Y =(xIn?x) =) In’x + x-(In® x)’

=1-In®x+x-2Inx-(Inx)’

4 2\

e Funkce In® x je sloZzena, jedna se o funkeci (In x)2.
¢ Vngjsi sloZka je druh& mocnina, vnitfni je logaritmus.

e Pro derivaci sloZené funkce uZijeme fetézové pravidlo

[F(@)] = Flg)g' ()| | (@P(x) =2g(x)g'(x) |
- 4
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Derivujte y = xIn x. |

Y =(xIn?x) = () Inx + x-(In® x)’

=1-In®x+x-2Inx-(Inx)’

]
=In’x +x 2Inx <

Derivace logaritmu je tabelovana.
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Derivujte y = xIn x. |

Y =(xIn?x) = () Inx + x-(In® x)’
=1-In®x+x-2Inx-(Inx)’
2 1
=In“x+x2lnx —
X

=(2+Inx)Inx

1
x; = 1 a vytkneme In x. Hotovo! ]
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Derivujte y = (x2 + 3x)e 2 |
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2x |

Derivujte y = (x2 + 3x)e”

' <x2 + 3x>, 07 + (x% + 3x) - <e‘2X>I

-2x ‘

Derivujeme sougin funkce ‘ u=x%+3x ‘ a‘ v=e

‘ (uv) =d'v +uv'
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Derivujte y = (x2 + 3x)e 2 |

y' = <X2 + 3X>’ em¥ 4 (X2 +3x) - <e—2x>'

= <(x2)’ + 3(x)’> e

Derivujeme soucet. UZijeme pravidlo pro derivaci souctu a pravidlo
pro derivaci nadsobku konstantou.

[ << I < > I > | ©Robert Marik, 2008 &



Derivujte y = (x2 + 3x)e 2 |

y' = <X2 + 3X>’ em¥ 4 (X2 +3x) - <e—2x>'

(02) +30x)) - 072+ (42 + 3x) - 07X (~2x)

4 )

e Derivujeme sloZenou funkci e,

e VngjSi slozka je exponencialni funkce a ta se pfi derivaci
nemeéni.

O (ef(X))I — ef(X)f/(X)

e Vnitfni slozka je —2x.

. .
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Derivujte y = (x2 + 3x)e 2 |

!

y = <x2 + 3)() 67 4 (x2 + 3x) - <e‘2X>
.72 + (x% + 3x) - 7 %(-2x)'

-2x

1
=S
<
>
+
L
=
o ~—

+

Derivace funkci x? a x jsou tabelovany. I

[ << I <1 > I > | ©Robert Marik, 2008 &



Derivujte y = (x2 + 3x)e 2 |

Derivace funkce (-2x) miiZe byt vypoéitana podle derivace
nasobku . ..
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... a derivace mocninné funkce (x = x" atedy x’ = 1x° = 1). I
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Vytkneme e =2, I
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Upravime uvnitf zavorky.
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Vytkneme. Hotovo!
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of 1+ x3

Derivujte y = o
-X
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1-x3

1 /1+x° 2/
4 =§<1—x3>

- 1 3
Derivujte y = (X ]

o . : . 1
Tfeti odmocninu bereme jako mocninu s exponentem 3
Derivujeme tedy jako mocninnou funkci.
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- 1 3
Derivujte y = f —2..
1-x8

-2/3 ’

, 1 1+x° / 1+x°
y—3 1-x3 1-x3

Vyraz pod odmocninou je vnitfni funkce. Podle fetézového pravidla
nasobime derivaci vnitfni slozky.

<\3/f(x)) = %f%-1(x)f'(x)
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. of 14+ x3
Derivujte y = " 3
-X

-2/3 !
,_1 1+x° / 1+x°
y_3 1-x3 1-x3

3 \1+x3

B <1 —x3>2/3. 1+ (1 = x%) = (1 + 31 = x%

(1-x8)2

{Vnitfni sloZka je podil. UZijeme pravidlo (%

)'=

v2

’ ’
uv-—-uv ]
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- 1 3
Derivujte y = f —2..
1-x8
-2/3 ’
1+x° / 1+x°
1-x3 1-x3

_ <1 —x3>2/3. 1+ X% (1= x%) = (1 + 31 = x°

1+ x3 (1 - x8)2

w| =

w| =

3\1+x3 (1-x8)?

1 <1 - x3>2/3 3x2(1 = x%) = (1 + x%)(=3x9)

Derivace v Citateli a jmenovateli je mozno vypocitat jako derivace
souctu (rozdilu) a mocninné funkce.
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/ 3
Derivujte y =\ : al XS.
-x

;1 <1 - x3>2/3 3x2(1 - x%) = (1 + x%)(=3x%)

1+ x3 (1-x8)2

Tohle zatim mame. ]
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/ 3
Derivujte y =\ : al XS.
-x

2/3
12 x\ " 3x%(1 = x%) = (1 + £ (=3x?)
1+ x3 (1 - x8)2

2/3
_1f1=48 P et
T3\ 1+x3 (1-x8)2

\<\

1l
w| =
N\

Upravime Citatel . . .
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- 1 3
Derivujte y = (X ]

(1-x8)2

yo ] <1 - x3)2/3 3x%(1 = %) — (1 + x%)(=3x3)

IARES 1-x° 2x2
TV 1-x3 14X (1-x3)2

...ajesté vice upravime.
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3
Derivujte y =\ 1 al XS.]
V -x

yo ] <1 - x3>2/3 3x%(1 = %) — (1 + x%)(=3x3)

(1-x8)2

_31+x3 1-x° 2x2 _31+)(3 2x?
T 1-x3 14+x3 (1-x3)2 | 1-x31-x6

Hotovo! )
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2 )
[Derivujte y = (i ; 1) ]
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)
[Derivujte y = (i ; 1) ]

4 )
e Jedna se o druhou mocninu zlomku. Vnéjsi slozka, druha moc-
nina, se derivuje jako mocninna funkce.

e Derivace vnitfni sloZzky nasleduje (podle fetézového pravidla).

|(FP(x) = 2f(x)f'(x) |
. 4
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2 )
[Derivujte y = (i ; 1) ]

X+ 1
B X—1.(X—1)'(X+1)—(X—1)(X+1)'
T Tx+1 (x +1)2

Derivace podilu:
(U)’ _uv-uw/
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2 )
[Derivujte y = (i ; 1) ]

-1 -1\’
y’=2X (x 1

X+1\x+1

_2x—1 .(X—1)’(X+1)—(X—1)(X+1)'
X+ 1 (x +1)2

Cx=1 1 x+1) - (x=-1)1

Tx 1 (x +1)2

Derivace Citatele a jmenovatele jsou jiZ lehké.
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[Derivujte y = (

x-1\?|
x+1)°

y'=2

x=-1(x-1\
X+1\x+1

x=1 (x=1)'(x+1)=-(x=1)x+1)

x+1 (x +1)2
x=1 1.x+1)-(x-1)1
x+1 (x +1)2

x -1 2

X+1.(x+1)2

Upravime.
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[Derivujte y = (

x-1\?|
x+1)°

y'=2

x=-1(x-1\
X+1\x+1

x=1 (=1 (x+1)-(x-1)x+1)

X+ 1 (x +1)2
x=1 1.x+1)-(x-1)1
x+1 (x +1)2

x -1 2 x -1

X+1 (x+12  (x+1)3

Vynasobime. Hotovo!
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Derivujte y = x In(x? - 1). l

[ << I < > I > | ©Robert Marik, 2008 &



Derivujte y = xIn(x% - 1). l

y' = x'In(x® - 1) +)(<In()(2 - 1))I

Derivace soucinu
(uv) =u'v+uv

kdeu=xav =Inx?-1).
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Derivujte y = x In(x? - 1). l

y = x"In(x? = 1) +)(<In()(2 - 1))I

=1In(x® - 1) + x 1()(2—1)’

X2

e Derivace u = x je lehka.

e Funkce In(x? — 1) je sloZzena s vn&jsi slozkou In(-) a vnitfni
slozkou x? — 1.
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Derivujte y = x In(x? - 1). l

y = x"In(x? = 1) +)(<In()(2 - 1)>I

=1In(x2-1) +x

1 2
x<=1)
-l )

X2

=In(x2-1)+x

1
2x
-1

X2

(x2-1)y =2x-0=2x

|
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Derivujte y = x In(x? - 1). l

y' = x'In(x® - 1) +)(<In()(2 - 1)>I

1
=1In(x® = 1) + x (x% =1
x2 -1
1
=In(x®-1) +x 2x
{ ) x2 -1
0y
=In(x®-1) + X
x2 -1

Upravime. Hotovo!
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Derivujte y = ! In X -t ]
4 x4
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1 x*-1
Derivujte y = =1In il ]‘

47 x241°
, 1
Y =3

Funkce je konstantni nasobek logaritmické funkce.
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. 1 x*-1)
Derlvu1tey=—lnx—]

47 x2 41
, 1 X% +1
y_4 X2 -1
4 N\

e Logaritmus je pouze vnéjSi funkce. Vnitfni funkci je zlomek.

e Derivujeme vnéjsi slozku podle pravidla (In(x))’ = % a podle
fetézového pravidla.

2
e Plati|(Inf(x))' = %f’(X) e X21_1 = igj
X2+1
9 .
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Derivujte y = ! In X -t ]‘
4 x4

1 X2 +1 2x(x® +1) - (x* = 1)2x
Y =2 % (x2 +1)?

Pokracujeme derivaci vnitfni slozky.
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Derivujte y =

2+1 ]

, 1 x> +1 2x(x% +1) - (x* - 1)2x
Y =247 (x%2 +1)?

1 X% +1 4x

T4 x2-1 (x2+1)2

Upravime &itatel druhého zlomku. Cleny s x° se rusi a zlistane 4x.
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Derivujte y =

2+1 ]

, 1 x> +1 2x(x% +1) - (x* - 1)2x
Y =247 (x%2 +1)?
1 X% +1 4x
T4 x2-1 (x2+1)2
X

(X2 =1)(x2+1)

Vynasobime. Hotovo!
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Derivujte y = Vx + 1 =In(1 + Vx + 1). I
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Derivujte y = Vx +1 =In(1 + Vx +1). I

1 1 ( 1 )
= -1 - 0+
2vVx + 1 1T+ vx+1 2vVx +1
4 ' )
(= () = Dt 2 Lt e
2 2 2\/x
podle derivace mocninné funkce. Toto musime spojit s fetézovym
pravidlem
1
(Vx +1 1= —
L 2\/x +1 2Vx +1
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Derivujte y = Vx + 1 =In(1 + Vx + 1). I

1 1 1
y' = 1 - (0+ )
2Vx +1 1+ Vx +1 o2Vx +1

1 ( 1 )
= 1-
2vx +1 1+ vVx+1

Vytkneme ;
2Vx +1
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Derivuijte y = Vx +1-=In(1 + Vx +1). I

1 1 1
y' = 1 - (0+ )
2vx + 1 1+ vVx+1 2vx + 1
==
2vx + 1 1+ VvVx+1
1 VX +1

2vx+1 1+ Vvx+1

Pfevedeme na spolecného jmenovatele a seCteme.
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Derivuijte y = Vx +1-=In(1 + Vx +1). I

1 1 1
y'= 1- (0+ )
2vx + 1 1+ vVx+1 2vx + 1

= )
= 1 -
2vx + 1 1+ VvVx+1
1 vx +1
2vx+1 1+ vx+1

1

21+ Vx +1)

{Zkrétime X + 1. Hotovo! m
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Derivujte y = V1 — x arcsin Vx I
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Derivujte y = V1 — x arcsin \/)_(I

y' = (V1 -x) -arcsin Vx + V1 - x - (arcsin Vx)’

Derivace souginu. ]\
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Derivujte y = V1 — x arcsin Vx I

y' = (V1 -x) -arcsin Vx + V1 - x - (arcsin vx)’
= ! (1 = x)" -arcsin Vx

2V1 —-x
+ 1—x-;-(\/)_()’

V1= (Vx)?

Ret&zové pravidlo pro V1 — x a pro arcsin(v/x) ]‘
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Derivujte y = V1 — x arcsin Vx I

y' = (V1 =x) -arcsin Vx + V1 - x - (arcsin Vx)
= T 11—x (1 = x)" -arcsin Vx
+ 1—x-;.(\/})'

V1= (Vx)?

1 . 1
=———.arcsinVx + V1 -x-

!

1

2/T-x JI—x 2Ux

Derivace vnitfni sloZky.
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Derivujte y = V1 — x arcsin Vx I

y' = (V1 -x) -arcsin Vx + V1 - x - (arcsin vx)’
= 2\/% (1 = x)" -arcsin Vx
+ V1 —x-;.(\/})'

V1= (Vx)?

1 ) 1 1
=-———— arcsinVx + /1 -x- S—

2V1 - x Vi—-x 2Vx
_aresin Vx . 1
2V1-x 2Vx
{Vyraz V1 — x se zkrati. Hotovo! ]‘
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Derivujte y = (x2 + 1) sinx + xcos x |
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[Derivujte y = (x2+1)sinx + xcos x ‘

!

y' = ((X2 + 1)sinx>’ + (x cos x)’

Derivace souétu. ]\
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[Derivujte y = (x2+1)sinx + xcos x ‘

!

y = <()(2 + 1)sinx>, + (x cos x)’

= (x? + 1) sinx + (x2 + 1)(sinx)’ + x’ cos x + x(cos x)’

Dvakrat derivace soucinu. ]\
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[Derivujte y = (x2+1)sinx + xcos x ‘

y' = ((X2 + 1)sinx)’ + (x cos x)’
= (x% + 1)’ sinx + (x2 + 1)(sin x)' + x' cos x + x(cos x)’

= 2xsinx + (x2 + 1)cos x + 1-cos x + x(—sin x)

Aplikace vzorcd.

(x?) = 2x ‘ (sinx) = cosx‘ ‘ (cosx) = —sinx
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[Derivujte y = (x2+1)sinx + xcos x ‘

y' = ((X2 +1)sin x) + (x cos x)’
= (x2 + 1) sinx + (x2 + 1)(sinx)’ + X’ cos x + x(cos x)’'
= 2xsinx + (X2 + 1)cos x + 1-¢os x + x(-sin x)

= (2x — x)sin(x) + (x> + 1 + 1) cos x

Vytkneme goniometrické funkce
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[Derivujte y = (x2+1)sinx + xcos x ‘

y' = ((X2 + 1)sinx)’ + (x cos x)’
= (x2 + 1) sinx + (x2 + 1)(sinx)’ + X’ cos x + x(cos x)’'
= 2xsinx + (x2 + 1)cos x + 1-cos x + x(—sin x)
= (2x — x)sin(x) + (X2 + 1 + 1) cos x

= xsinx + (x2 + 2)cos x

Upravime. Hotovo!
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Derivujte y = (x2 + 1) cos(2x) |
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Derivujte y = (x2 + 1) cos(2x) |

y' = (x® + 1) cos(2x) + (x* + 1) (cos(2x))’

Derivace souginu. ]\
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Derivujte y = (x2 + 1) cos(2x) |

!

y' = (x® + 1) cos(2x) + (x* + 1) (cos(2x))
= 2x cos(2x) + (x% + 1) (- sin(2x)) (2x)’

Vypocteme derivace. Derivujeme sloZenou funkci.

[(cosx)' = —sinx|  |[cos(f(x))] = —sin(f(x))-F'(x)]
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Derivujte y = (x2 + 1) cos(2x) |

y' = (x® + 1) cos(2x) + (x* + 1) (cos(2x))’
= 2x cos(2x) + (x% + 1) (- sin(2x)) (2x)’
= 2xcos(2x) — (x2 + 1) sin(2x)2

Dopocitame derivaci.
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Derivujte y = (x2 + 1) cos(2x) |

y' = (x® + 1) cos(2x) + (x* + 1) (cos(2x))’
= 2x cos(2x) + (x% + 1) (- sin(2x)) (2x)’
= 2x cos(2x) — (x2 + 1) sin(2x)2
= 2x cos(2x) — 2(x? + 1) sin(2x)

Upravime. Hotovo!
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()(2 + 1)3 \

Derivujte y =
X4
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o ()(2 + 1)3]
Derivujte y = ———
X4

Derivace podilu.
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Derivujte y =

()(2 + 1)3
X4

]

!

[()(2 + 1)3],)(4 - (% +1)3(xYY

y:

(x4)?

3(x% +1)%(x® + 1)'x* = (X% + 1)%4x°

x24

Derivujeme sloZenou funkci.

(X3)I — 3X2
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Derivujte y =

()(2 + 1)3]

X4

[(x2 + 1)3] ‘x4 (X% +1)3(xYY

y:

(x*4)?
_ 3(x% +1)%(x* + 1)'x* = (% + 1)%4x°
- X 24
3(x* + 1)%(2x)x* — (x% + 1)%4x°
= s

[ << I < > I > | ©Robert Marik, 2008 &



Derivujte y =

()(2 + 1)3]

X4

[(x2 + 1)3] Xt - (X% +1)3(xYY

(x4)2
3(x% +1)%(x® +1)'x* = (X% + 1)%4x°

X2-4
3()(2 + 1)2(2)())(4 - (x2 + 1)34)(3
8

2(x% + 1)2x°[3x% = 2(x® + 1)]

8

!

y:

Vytkneme v Citateli.
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()(2 + 1)3]

Derivujte y =
X4
[()(2 + 1)3] x* = (% + 13 (Y
a (P

30+ 12+ 1)xt = (x® + 1)°4x°

- X 24
3(x* + 1)%(2x)x* = (x* + 1)%4x°

= e

_ 2(x% + 1)2x°[3x% = 2(x® + 1)]

= pes

~ 2()(2 +1)%(x* - 2)

= =
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()(2 + 1)3

Derivujte y = — tak, Ze nejprve upravite. ]
X
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()(2 + 1)3

Derivujte y = — tak, Ze nejprve upravite. ]
X

!

x5 +3x* +3x% + 1 '
X4

Umocnime podle vzorce

(@ + b)® = a + 3a%b + 3ab® + b3.

mE B 3 (©Robert Maik, 2008



()(2 + 1)3

Derivujte y = — tak, Ze nejprve upravite. ]
X

!

!
x® +3x* +3x% +1
x4

[x2 +3+3x 2+ x‘4]’

Vydélime kazdy Clen Citatele.
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()(2 + 1)3

Derivujte y = — tak, Ze nejprve upravite. ]
X

!

x5 +3x* +3x% + 1 '
X4

[x2 +3+3x 2+ x‘4]’

=2x +0+3(-2)x7 3 + (-4)x7°

Derivujeme soucet (pfesnéji linearni kombinaci) Ctyf mocninnych
funkci.
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()(2 + 1)3

Derivujte y = — tak, Ze nejprve upravite. ]
X

!

x5 +3x* +3x% + 1 '
X4

[x2 +3+3x 2+ x‘4]’

=2x +0+3(-2)x7 3 + (-4)x7°

PfepiSeme zporné mocniny na zlomky.
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()(2 + 1)3

Derivujte y = — tak, Ze nejprve upravite. ]
X

!

x5 +3x* +3x% + 1 '
X4

[x2 +3+3x7 2+ x‘4]’

=2x +0+3(-2)x7 3 + (-4)x7°
6 4 2x°-6x°-4

x3 x5 X5

Upravime. Derivovani bylo jednodussi nez v pfedchozim postupu,
ale hiif se bude fesit rovnice y’ = 0. Hotovo!
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Derivujte y = In (x + arcsin(2 \/)_()) ]
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Derivujte y = In (x + arcsin(2 \/)_()) ]

y = v (x + arcsin(2\/)_())l

X +arcsin(2V/x)

Derivujeme sloZenou funkci

(Inx) = % (In f(x))' - %f’(x)
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Derivujte y = In (x + arcsin(2 \/)_()) ]

I _ 1 A !
a X + arcsin(2/x) <X " arcsm(2\/)_())
= ! 1+ ! (2\/)_()')

X + arcsin(2 v/x) ( /1 —@Vx)

Derivace souctu a derivace slozené funkce.

(arcsin f(x))’ = ﬁf’(x)
- f2(x
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Derivujte y = In (x + arcsin(2 \/)_()) ]

y = v (x + arcsin(2\/)_())’

X + arcsin(2/x)

_ L 14—t VX))

X + arcsin(2 v/x) ( /1 — @Vx)?

1 <1+ 1 .2.1.)(—1/2)
X + arcsin(2/x) V1-—4x 2

Derivujeme sloZenou funkci

VX = X% (\/)_()’ = %X%_1
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Derivujte y = In (x + arcsin(2 \/)_()) ]

X + arcsin 2\/_))

X + arcsin(2/x)

1

o/

X+ arcsm(2\/_ ( m
(
(

+

VX))

+

1 2.1.)(_1/2)

X + arcsin(2/x) V1= 4x 2

1+

X + arcsin(2/x)

fm)

Upravime. Hotovo!
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Derivujte y = arcsin

x+1
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L . X
Derivujte y = arcsin \/—]
X+ 1

{ (arcsinx)" =

V1 - x?

(arcsinf(x)) =

1

1-[F(x)P

-f'(x) ]
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Lo . X
Derivujte y = arcsin \/ ]
X+ 1

N

(Vo =0y = 2t || () = S (re0) 70 ]
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Lo . X
Derivujte y = arcsin \/ ]
X+ 1

_ 1 1 ( X )—% ( X )’

T = 2 \x+1 X +1
X+1 X+1

1 (x+1)% 1.(x+1)=x-(1+0)
1 2 X (x +1)2
X+1
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Lo . X
Derivujte y = arcsin \/ ]
X+ 1

_ 1 1<x>—%<x>'
B ] 2 \x+1 X +1

1.(x+1)%'1-(x+1)—x-(1+0)
(x +1)?
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Lo . X
Derivujte y = arcsin \/ ]
X+ 1

X+1 X+1
11 (x+1)2 1-(x+1)-x-(1+0)
1 2 X (x +1)2
X+1
1 x+1 1 1
= Vx+1 . =
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Derivujte y = (x2 + 2x)e™%*. l
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Derivujte y = (x® + 2x)e™2*, l

y' = (x®+2x) e + (x% + 2x) (7%’

Derivujeme soucin funkci ‘ (uv) =u'v +uv' ]\
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Derivujte y = (x2 + 2x)e™%*. l

y' = (x®+2x) e + (x3 + 2x) (7%’

= (3x%2 + 2)e™2 + (x3 + 2x)e > (-2x)’

Derivujeme sloZenou funkci

(eX)I — ex (ef(x))' _ ef(x) . f’(X)
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Derivujte y = (x® + 2x)e

-2x

|

Y = (% +2x)e + (x° + 2x) (e7%)’
= (8x% + 2)e™2 + (x + 2x)e™(-2x)'

= (38x2 +2)e™2 + (x% + 2x)e ¥(-2)
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Derivujte y = (x® + 2x)e

-2x

|

Y = (% +2x)e + (x° + 2x) (e7%)’
= (8x% + 2)e™2 + (x + 2x)e™(-2x)'
= (8x2 +2)e™2 + (x% + 2x)e™¥(-2)

= <3X2 +2-2(x%+ 2x))
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Derivujte y = (x2 + 2x)e™%*. l

Y = (% +2x)e + (x° + 2x) (e7%)’
= (8x% + 2)e™2 + (x + 2x)e™(-2x)'
= (3x% + 2)e72 + (x® + 2x)e™%¥(-2)

= e (3X2 +2-2(x%+ 2x))

= e (—2x3 +3x% —4x + 2)

Hotovo! )
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Derivujte funkci y = (x? — 1) sin(2x) — (3x — 1) cos(2x). |
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Derivujte funkci y = (x2 — 1) sin(2x) — (3x — 1) cos(2x). |

y = (x2 = 1) sin(2x) + (x® - 1)<sin(2x)>l

- | (8x = 1) cos(2x) + (3x — 1)(005(2)()),]

Derivujeme dvakrat sou€in (barevné odliseno).
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Derivujte funkci y = (x2 — 1) sin(2x) — (3x — 1) cos(2x). |

y = (x2 = 1) sin(2x) + (x% - 1)<sin(2x)>l

- [(3)( — 1) cos(2x) + (3x - 1)(005(2)()),]

= 2xsin(2x) + (x? — 1)cos(2x)2

- [3003(2)() + (3x — 1)(—sin(2x)>2]

Argumentem sinu a kosinu neni x ale funkce 2x, uzijeme tedy
pravidlo pro derivaci sloZené funkce (fetézové pravidlo). ‘
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Derivujte funkci y = (x2 — 1) sin(2x) — (3x — 1) cos(2x). |

y = (x2 = 1)’ sin(2x) + (x® - 1)<sin(2x)>l

- [(SX — 1) cos(2x) + (3x — 1)<cos(2x))’]
= 2xsin(2x) + (x? — 1)cos(2x)2
- [3003(2)() + (3x - 1)<—sin(2x)) 2]

= sin(2x) [2)( +2(3x — 1)] + cos(2x) [2()(2 -1)- 3]

Vytkneme sinus a kosinus ze ¢lend, kde se tyto vyrazy vyskytuji.
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Derivujte funkci y = (x2 — 1) sin(2x) — (3x — 1) cos(2x). |

y = (x2 = 1)’ sin(2x) + (x® - 1)<sin(2x)>l

- [(SX — 1) cos(2x) + (3x — 1)<cos(2x))’]
= 2xsin(2x) + (x? — 1)cos(2x)2
- [3003(2)() + (3x - 1)<—sin(2x)) 2]
= sin(2x) [2)( +2(3x — 1)] + cos(2x) [2()(2 -1)- 3]

= sin(2x) [8)( - 2] + Cos(2x) [2)(2 - 5]

Hotovo! )
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[Derivujte y=\/2+ cos(2x)]
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[Derivujte y=\/2+ cos(2x)]

y = [(2 + cos(zx))%]'

= % [2 + cos(2X)]"Z - [2 + cos(2x)]'

4 )
e Odmocninu derivujeme jako mocninnou funkci s exponentem
1
5"
e Pod odmocninou neni x, ale vnitfni slozka. Musime proto na-
sobit derivaci vnitfni slozky.
-
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[Derivujte y=\/2+ cos(2x)]

y = [(2 + cos(zx))%]'

- % [[2 + cos(X)]F - [2 + cos(2x)]

= S B [0 - sin(2x) - 2]

2\/2 + cos(2x)

e Derivujeme soucet.

e PTi derivaci funkce cos(2x) opét uzivame pravidlo pro derivaci
sloZzené funkce, protoze argumentem neni x, ale (2x).

mE B 3 (©Robert Maik, 2008



[Derivujte y=\/2+ cos(2x)]

y' = [(2 + cos(2x))%]’

- % [2 + cos(2x) " - [2 + cos(2x)]
= S B [0 - sin(2x) - 2]
2\/2 + cos(2x)
sin(2x)

2 + cos(2x)

Upravime. Hotovo!
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- [ 1
Derivujte y = In\/ ——
sin x
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- [ 1
Derivujte y = In —]
sin x

1 1 1 -
"= o = -(=1)(sin x)™2 - cos x
y-— Q(Sm) (~1)(sin x)

(NIES

sinx
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- [ 1
Derivujte y = In —]
sin x

1
1 1 1 T2
' = = -(-1)(sinx)™2 - cos
/ 2 <sinx) (=1)(sinx) X

sinx

Vsinx - % -Vsinx - (-1)

—— COS X
sin™ x
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- [ 1
Derivujte y = In —]
sin x

1
1 2

; - Vsinx - (-1)

< ! )_E-(—1)(sinx)‘2-cosx

sin x

Cos x

1

2}

5

>~
|

sin“ x

1}

|

|
o
Q
9
Q
>

Hotovo! )
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. [1 |
Derivujte y = In\/ —.
sin x
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o [ |
Derivujte y = In —]
sin x

!

1
= ——.(Insinx)’
y 5 (In'sin x)

Nejprve upravime.

. .1 1 .
y =In\/sin™' x = Insin ?x =5 -Insinx
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. [1 |
Derivujte y = In —]
sin x

\<\
I
I
|
=
_n 5
|2
5
>~
—

Derivujeme sloZenou funkci. Vnéjsi slozka je In(-) a vnitfni slozka je
sin(x).
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. [1 |
Derivujte y = In —]
sin x

1
"= —— . (Insin x)’
y 5 ( )
-] COS X
2 sinx
= ——-cotgx
Hotovo! )
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Derivujte y = Insine®*. |
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Derivujte y = Insine®*. |

1 .
y' = T (sine®)’

Derivujeme logaritmus, vnitfni slozka je sin e®*.

(In X)' = %
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Derivujte y = Insine®*. |

1 .
y' = T (sine>)’

= s'rjj -cos e - (e3)’
|

Derivujeme sinus, vnitfni slozka je e**.

‘ (sinx)’" = cos x ‘

(©Robert Mafik, 2008



Derivujte y = Insine®*. |

1 .
y' = T (sine>)’

el e¥ . (%)’

cotg (e%) - €**(3x)’

Derivujeme exponencielu, vnitfni sloZka je 3x.
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Derivujte y = Insine®*. |

1 .

y= Lo (sine®)

= s'n193X -cose® . (eSX)’
|

= cotg (%) - e3*(3x)’
= cotg (6%) - %3

Hotovo! )
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[Derivujte y=1\/x+InQ - x)]
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[Derivujte y=1\/x+1InQ - x)]

1
2

y' =

-(x+ In(9—x)>_% . <x+ In(9—x)>’

Derivujeme odmocninu.

() = (o) oo




[Derivujte y=1\/x+InQ - x)]

. <x +1In(9 - x))_
1

]
1 (0-1
x+|n(9—x)( To-x ( ))

[T

-<x+ In(9—x)),

N = N =

odmocniny. U logaritmu se jedna se opét o slozenou funkci a

Upravime zapornou mocninu a doderivujeme vnitini sloZzku plivodni
derivujeme i vnitfni slozku.
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[Derivujte y=1\/x+InQ - x)]

-<x+ln(9—x)>_ -<X+In(9—x)),
1 1
1 -(0-1
x+|n(9—x)< i ( )>
8 —x
29— x)Vx +1In(9 - x)

[N

N = N =

Secteme vyraz v zavorce a upravime. Hotovo!
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2
Derivujte y = W
X+
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2
Derivujte y = X—.
(x+1)3

) 0+ 1° =[x+ 1%

(x +1)32

!

y:

Derivujeme podil.
(U)’ _dv-u/
v v2
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2
Derivujte y = W
X+

02 0+ 1° =[x+ 1%

!

V= (x +1)32
_2x(x +1)° = x%3(x + 1)* - 1
- (x +1)8
Vypo&teme jednotlivé derivace. Funkci (x + 1)% derivujeme jako
funkci sloZenou.
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2
Derivujte y = W
X+

(XY (x + 1)° - x [(x + 1)3],

y:

(x +1)32
C2x(x +1)° = x%3(x + 1)* - 1
(x+1)8
X(x + 1)2[2(x+ 1)—3)(]
- (x +1)8

Vytkneme.
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2
Derivujte y = W
X+

(XY (x + 1)° - x [(x + 1)3],

!

V= (x +1)32
_2x(x + 1)% - Xx23(x + 1)1
- (x+1)8
X(x + 1)2 [2()( +1) - 3)(]
- (x +1)8
_Xx(2-x)
T o(x+1)4
Zkratime (x + 1) a upravime v hranaté zavorce. Hotovo! I
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2

+1

Derivujte y = x1In P
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X
Derivujte y = xIn
ey X +

+x-{In

X+ 1

Derivujeme soucin.
(uv) =u'v+uv
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X2
Derivujte y = xIn .
ey X +

Derivujeme jednotlivé ¢leny. Logaritmus derivujeme jako sloZenou
funkci.
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x? x? '
"= (x) -In +x-(In
y'=(x) X+ 1 ( x+1)

x° X +1 x° ,
=1-In +X- .
X +1 X2 X +1
2

X x+1 2x-(x+1)=x*-(1+0)
X +1 X (x +1)2

Vnitfni sloZka logaritmu je podil, pouzijeme tedy pravidlo pro
derivaci podilu.
uy\' _uv-uv
(V) a v2
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x? x? '
"=(x)-In +x-[In
y' =) X+ 1 ( x+1)

x? X+ 1 x? ,
=1-In + X- .
X +1 X2 X +1

2

X x+1 2x-(x+1)=x*-(1+0)

X +1 X (x +1)2
+1 X% +2x
x+1 x x+1

[Zkrat'lme (x + 1) a upravime Citatel posledniho zlomku.
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x? x? '
"= (x) -In +x-(In
y'=(x) X+ 1 ( x+1>

x? X+ 1 x? ,
=1-In + X- .
X+ 1 X2 X+ 1

1. x? N _x+1.2x-(x+1)—x2-(1+0)
X +1 X (x +1)2
x2 1 x%4+2x x2 X+2
=In +—- =1In +
x+1 x x+1 x+1 x+1

Upravime do finalniho tvaru. Hotovo!
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Derivujte y = 2x arctg x — In(1 + x?). |
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Derivujte y = 2x arctg x — In(1 + x?). |

y' = (2x)" -arctg x + 2x - (arctg x)' —

1+ x2

(1 + x2)

Derivujeme soucin a sloZenou funkci.

‘ (uv) =d'v+uv

(uven) =

u'(v(x)) - v'(x)
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Derivujte y = 2x arctg x — In(1 + x?). |

y' = (2x)" -arctg x + 2x - (arctg x)" — (1 + X3
+ X2
1 1
=2-.arctgx +2x - ——— - —— - 2x
14+4x2 1+x2
Dokonc¢ime derivovani. ]\
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Derivujte y = 2x arctg x — In(1 + x?). |

y' = (2x)"-arctgx + 2x - (arctg x)’' — (1 + x?)

14 x2
=2-.arctgx +

= 2arctg x

Posledni dva €leny se odectou. Hotovo!
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Derivujte y = x3arcsinx + \/1 - x2.]
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Derivujte y = x3arcsinx + \/1 - x2.]

!

1
y' = (x3) .arcsinx + x2 . (arcsin x)’ + > (1-x2)72. (1= x?)

Derivujeme soucin a sloZenou funkci.

‘ (uv) =d'v+uv
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Derivujte y = x3arcsinx + \/1 - x2.]

y' = (x3) -arcsinx + x® . (arcsin x)’ + % (1 =x2)"z.(1 - x2y
° 1

+
V1i-x2  2/1-x2

= 3x? . arcsin x + - (-2x)

Dokonc¢ime derivovani. ]
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Derivujte y = x3arcsinx + \/1 - x2.]

!

1
y' = (x3) -arcsinx + x2 - (arcsin x)’ + > (1 =x%)72.(1 - x2y

8 1

, X
= 3x2.arcsinx + + -(=25)
V1 -x2 V1 - x2
3
. x° = x
= 3x%arcsin x +
1 - x2

Zkratime dvojku a secteme zlomky.
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Derivujte y = x3arcsinx + \/1 - x2.]

!

y' = (x3) -arcsinx + x2 - (arcsin x)’ + % (1 =x%)72.(1 - x2y
x° 1
+
Vi-x2  2\/1-x2
X3 - x
1 - x?
1-x°

V1—x2

= 3x2 . arcsin x + - (-2x)

= 3x2arcsin x +

= 3x%arcsinx — x -

Vytkneme (—x).
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Derivujte y = x3arcsinx + \/1 - x2.]

!

y' = (x3) -arcsinx + x2 - (arcsin x)’ + % (1 =x%)72.(1 - x2y

x3 1
= 3x2 . arcsin x + + - (-2x)
Vi-x2  2\/1-x2
3
= 3x2arcsin x + ——2
1 - x?
. 1-x2
= 3x%arcsinx — x - ——
V1—x2
= 3x2arcsinx — x - V1 — x2
Zkratime. Hotovo! ]
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V1-x2

Derivujte y = —.
arcsin x
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Derivujte y = -
arcsin x

(\/1 - x2> -arcsin x — \/1 — x2 . (arcsin x)’

arcsin® x

!

y:

Funkce je ve tvaru podilu, pouZijeme tedy pravidlo pro derivaci
podilu.
(U)’ _dv-u/

v v2
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Derivujte y = -
arcsin x
!
(\/1 - x2) -arcsinx — \/1 — x2. (arcsin x)’
y'= —
arcsin® x
l_ . (-2x)-arcsinx — V1 - x2.
_ 2 1-x2 1-x2
= —
arcsin® x

e Dopocitdme derivace.

e Pod odmocninou je vnitfni sloZka a uzijeme pravidlo pro deri-
vace slozené funkce.
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Derivujte y = -
arcsin x
!
(\/1 - x2) -arcsinx — \/1 — x2 . (arcsin x)’
y' = —
arcsin® x
1_ . (-2x)-arcsinx — \/1 - x2. —
2\/1-x? 1-x2
arcsin® x
_ . (-2x)arcsin x
2\/1-x2 1
- 18 B 2
arcsin® x arcsin® x

Rozdélime na dva zlomky a zkratime v Citateli druhého zlomku.
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Derivujte y = -
arcsin x
!
(\/1 - x2) -arcsinx — \/1 — x2 . (arcsin x)’
y'= —
arcsin® x
L_ . (—2x)-arcsinx — /1 — x2.
_2y1-x? 1—x2
arcsin® x
1_ . (-2x)arcsin x
_2y/1-x2 1
B ) - 2
arcsin® x arcsin® x
]
— (=X
Ve
arcsin x arcsin2 X
Provedeme kraceni. ]\
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Derivujte y = -
arcsin x
!
(\/1 - x2) -arcsinx — \/1 — x2 . (arcsin x)’
y'= —
arcsin® x
L_ . (—2x)-arcsinx — /1 — x2.
_2y1-x? 1—x2
arcsin® x
1_ . (—2x)arcsinx
_2y/1-x2 1
B ) - 2
arcsin® x arcsin® x
S B —X)
_ V1-x2 1
arcsinx  arcsin® x
-X 1

. 2
1 - x2.arcsinx arcsin” x
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Derivujte y = Vx + Tarctg Vx + 1. I
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Derivujte y = Vx + Tarctg Vx + 1. I

y'= 1 -(1+0)-arctg Vx + 1+

2vVx +1

1 1
+Vx+1. : -(1+0)
14 (Vaed) 2Vx+1

Derivujeme soucin a sloZenou funkci podle pravidel

[(wvy =

(uve) = v v
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Derivujte y = Vx + Tarctg Vx + 1. I

1
y' = -(1+0)-arctg Vx + 1+
2Vx +1
1 1
Vx+1- . (1
+ VX + R (1+0)
+<\/x+1) o

arctg VX +1 1 1

2vVx + 1 2 X+2

Upravime a zkratime.
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Konec
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