
Derivace - základnı́ pravidla

Lenka Přibylová

6. března 2007



Obsah

y = x5 − x3 + 1 . . . . . . . . . . . . . . . . . . . . . . . 3

y = 2x4 +
√

x +
1

x
. . . . . . . . . . . . . . . . . . . . . . 6

y = (x2 + 2) sin x . . . . . . . . . . . . . . . . . . . . . . 11
y = 3 lnx arctg x . . . . . . . . . . . . . . . . . . . . . . . 15

y =
x2

x + 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . 19

y =
xex

x + 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . 24



Derivujte y = x5 − x3 + 1.

y′ = (x5 − x3 + 1)′ = (x5)′ − (x3)′ + (1)′ = 5x4 − 3x2
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Derivujte y = x5 − x3 + 1.

y′ = (x5 − x3 + 1)′ = (x5)′ − (x3)′ + (1)′ = 5x4 − 3x2

• Funkce je ve tvaru součtu.

• Derivace součtu je součet derivacı́.
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Derivujte y = x5 − x3 + 1.

y′ = (x5 − x3 + 1)′ = (x5)′ − (x3)′ + (1)′ = 5x4 − 3x2

• Prvnı́ dva členy derivujeme podle vzorce (xn)′ = nxn−1 .

• Derivace konstanty je 0.
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Derivujte y = 2x4 +
√

x +
1

x
.

y′ =

(
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√
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1

x
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′
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√

x)′ +

(

1

x

)

′

= 2(x4)′ + (x
1

2 )′ + (x−1)′ = 2 · 4x3 +
1

2
x−

1

2 + (−1) · x−2

= 8x3 +
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2
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−
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.
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• Funkce je ve tvaru součtu.

• Derivace součtu je součet derivacı́.
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Derivujte y = 2x4 +
√

x +
1

x
.

y′ =

(

2x4 +
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′

= (2x4)′ + (
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= 2(x4)′ + (x
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1

2
x−

1
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= 8x3 +
1

2
√

x
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1
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.

• Konstantu v prvnı́m členu lze vytknout.

• Všechny členy přepı́šeme do tvaru xn .
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Derivujte y = 2x4 +
√

x +
1

x
.

y′ =
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2x4 +
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′
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= 2(x4)′ + (x
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2 )′ + (x−1)′ = 2 · 4x3 +
1

2
x−

1

2 + (−1) · x−2

= 8x3 +
1

2
√

x
−
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x2
.

Členy derivujeme podle vzorce (xn)′ = nxn−1.
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Derivujte y = 2x4 +
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x +
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Výsledek upravı́me.
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Derivujte y = (x2 + 2) sinx.

y′ =

(

(x2 + 2)sinx

)

′

= (x2 + 2)′sin x + (x2 + 2)(sinx)′

= 2x sin x + (x2 + 2)cosx.
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Derivujte y = (x2 + 2) sinx.

y′ =

(

(x2 + 2)sinx

)

′

= (x2 + 2)′sin x + (x2 + 2)(sinx)′

= 2x sin x + (x2 + 2)cosx.

Funkce je ve tvaru součinu.
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Derivujte y = (x2 + 2) sinx.

y′ =

(

(x2 + 2)sinx

)

′

= (x2 + 2)′sin x + (x2 + 2)(sin x)′

= 2x sin x + (x2 + 2)cosx.

Součin derivujeme podle pravidla
[f(x)g(x)]′ = f ′(x)g(x) + f(x)g′(x).
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Derivujte y = (x2 + 2) sinx.

y′ =

(

(x2 + 2)sinx

)

′

= (x2 + 2)′sin x + (x2 + 2)(sin x)′

= 2x sin x + (x2 + 2)cosx.

Červeně označený člen derivujeme jako součet, přičemž derivace
konstanty je 0.
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Derivujte y = 3 lnx arctg x.

y′ =

(

3 lnx arctg x

)

′

= 3

(

lnxarctg x

)

′

= 3

(

(lnx)′arctg x + ln x(arctg x)′
)

= 3

(

1

x
arctgx + lnx

1

1 + x2

)

.
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Derivujte y = 3 lnx arctg x.

y′ =

(
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)

′
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(
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(

1
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)

.

Vytkneme-li konstantu, je funkce ve tvaru součinu.
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Derivujte y = 3 lnx arctg x.

y′ =

(
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)

′
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Součin derivujeme podle pravidla
[f(x)g(x)]′ = f ′(x)g(x) + f(x)g′(x).
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Derivujte y = 3 lnx arctg x.

y′ =

(
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)

′
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Elementárnı́ funkce derivujeme podle vzorců.
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Derivujte y =
x2

x + 1
.
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(x + 1)2
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(x + 1)2
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Funkce je ve tvaru podı́lu.
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Derivujte y =
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.
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(
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(x + 1)2
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(x + 1)2
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x2 + 2x
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Podı́l derivujeme podle pravidla
[

f(x)

g(x)

]

′

=
f ′(x)g(x) − f(x)g′(x)

g2(x)
.
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Derivujte y =
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.
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Jednotlivé členy derivujeme podle základnı́ch vzorců.
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Výsledek upravı́me.
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Derivujte y =
xex

x + 1
.

y′ =

[

xex

x + 1

]

′

=
(xex)′(x + 1) − xex(x + 1)′

(x + 1)2

=
(ex + xex)(x + 1) − xex1

(x + 1)2

=
exx + ex + exx2 + xex − xex

(x + 1)2
=

ex(x2 + x + 1)

(x + 1)2

Funkce je ve tvaru podı́lu.
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Červený člen derivujeme jako součin podle pravidla
[f(x)g(x)]′ = f ′(x)g(x) + f(x)g′(x).
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Výsledek upravı́me.
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