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Derivujte y =

_r
x2+1
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Derivujte y = xZL—l-l

Funkce je ve tvaru podilu. I
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Derivujte y = ——
x

y'= x2—|—1>
() - (2 +1) —x- (x2+1)
(x2+1)2

UZijeme pravidlo pro derivaci podilu
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Derivujte y = sz_H

’ X !
A

_ @@+ —x- (P41
B (x2 +1)2
1-(x®2+1)—x-(2x+0)
(x241)2

e x' =1 podle derivace mocninné funkce.

e (X2+1) = (x®) + (1) = 2x +0 = 2x podle derivace
souctu a derivace mocninné funkce.
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Derivujte y = xZL—l-l

y = (x2—|-1>
_ @ (P41 —x- (P +1)
B (x2 +1)2
1-(x24+1) —x-(2x +0)
(x241)2

il — g
(14 x2)?

Roznésobime zavorky a upravime citatele. I
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Derivujte y =
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Funkce je ve tvaru podilu. I
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Derivujte y =

UZijeme pravidlo
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1
Derivujte y = 2

(1=x%)" 2 = (1—x%) - (x?)
(x?)?

(0—3x2)-x% — (1 —x3) - 2x
(x?)2

e Vyraz (1 — x3)’ derivujeme jako soucet.

e Vyrazy x* a x® derivujeme jako mocninné funkce.

E A >0 ] (©Robert Mafik, 2004.



Derivujte y = ;—zx
(1= 3\’
/=5

_(1=2) %= (1% - ()

(x?)?
(0—3x2)-x2 — (1—x%)-2x

(x2)?

_ —3x* —2x 4 2x*

x4

Roznésobime. I
(©Robert Mafiik, 2004.
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1
Derivujte y = 2

_ (1= (12 (&)
; (x2)2
(0—3x2)-x2 — (1—x%)-2x
(x2)2
_ —3x* —2x 4 2x* 24 x3
= x4 T 43

Upravime. I
(©Robert Mafiik, 2004.
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Derivujte y = x In” x. I
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Derivujte y = x In” x. I

¥ =(xInx) = (x) Inx +x (In®x)’

Derivujeme jako souéin (#v)’, kde u = x av’ = In” x.

(uv)' = v'v+ uv’
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Derivujte y = x In” x. I

y = (xIn’x) = (x) In®x +x (In®x)’

=1Inx

Derivace funkce x je vzorec. I
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Derivujte y = x In” x. I

y = (xIn’x) = (x) In®x +x (In®x)’

=1In*x+x2Inx (Inx)’

e Funkce In? x je sloZen4, jedna se o funkci (Inx)?.
e Vngjsi slozka je druhd mocnina, vnitini je logaritmus.

e Pro derivaci slozené funkce uzijeme fetézové pravidlo
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Derivujte y = x In” x. I

y = (xIn’x) = (x) In®x +x (In®x)’

=1In*x+x2Inx (Inx)’

1
:1n2x+x21nx;

Derivace logaritmu je tabelovana. I
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Derivujte y = x In” x. I

y = (xIn’x) = (x) In®x +x (In®x)’

=1In*x+x2Inx (Inx)’
5 1
=In“"x+x2lnx p

=(2+Inx)Inx

x% =1 avytkneme Inx. I
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Derivujte y = (x* 4 3x)e™ >
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Derivujte y = (x* 4 3x)e™ >

y = (xz + 3x) (e + (x* +3x) (efzx)/

—2x ‘

Derivujeme souéin funkce | u = x> + 3x ‘ a‘ v=e
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Derivujte y = (x* 4 3x)e™ >

y = (xz + 3x)lef2" + (x* +3x) (efzx)l

((xz)’ 4 3(x)/)e_2x

Derivujeme soucet. Uzijeme pravidlo pro derivaci souctu a
pravidlo pro derivaci ndsobku konstantou.
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Derivujte y = (x* 4 3x)e™ >

y = (xz + 3x)le’2" + (x% + 3x) (e*ZX)I

() +3(x)")e™ + (x2 + 3x)e2(~2x)’

e Derivujeme sloZenou funkci e~ 2*.

Vnéjsi slozka je exponencialni funkce a ta se pfi derivaci
nemeni.

. (ef(X>)' — ef(X)f/(x)

e Vnitini slozka je —2x.
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Derivujte y = (x* 4 3x)e™ >

y' (xz + 3x)lef2" + (x* +3x) (efzx)l

((xz)’ + 3(x)’)e_2x + (%% + 3x)e"2¥ (—2x)’

(2x +3- 1)e*2x

Derivace funkci x* a x jsou tabelovéany. I
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Derivujte y = (x* 4 3x)e™ >

y' (xz + 3x)lef2" + (x* +3x) (efzx)l

((xz)’ + 3(x)’)e_2x + (%% + 3x)e"2¥ (—2x)’

(zx +3. 1)e*2x + (22 +3x)e 2 (=2) (x)'

Derivace funkce (—2x) muZe byt vypocitana podle derivace
nasobku . ..

E A >0 ] (©Robert Mafik, 2004.



Derivujte y = (x* 4 3x)e™ >

x2+3x) ¥ 4 (x? +3x)( *2")/

) 2% 4 (22 4 3x)e ¥ (—2x)’

2% +3- 1) “2 4 (22 4 3x)e 2 (—2)(x)/

=
(6
(
(

2x +3) + (22 +3x)e 2 (=2)1

.. a derivace mocninné funkce (x = x' a tedy x' = 129 = 1).
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Derivujte y = (x* 4 3x)e™ >

x? + 3x) + (x% + 3x) (e’z")l

) 2% 4 (22 4 3x)e ¥ (—2x)’

2 +3)e™2 + (2 + 3x)e~2(~2)1

=
()
(zx+3 1) 2% 4 (32 4+ 3x)e 2 (—2)(x)'
(
(

22X +3x))e_2x

Vytkneme e~ 2%, I
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Derivujte y = (x* 4 3x)e™ >

x? + 3x) + (x% + 3x) (e’z")l

) 2% 4 (22 4 3x)e ¥ (—2x)’

2% +3- 1) “2 4 (22 4 3x)e 2 (—2)(x)/

2 +3)e™2 + (2 + 3x)e~2(~2)1

2x +3 4 (=2)(x +3x))e—2"

=
(6
(
(
(
S

2x% — 4 +3)

Upravime uvnitf zavorky. I
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Derivujte y = (x2 + 3x)€—2x

x2+3x) + (2% + 3x) (efo)’

) 20 4 (22 4 3x)e 2 (—2x)'

2x+3- 1) T (22 4+ 3x)e P (=2) (x)

26 +3)e 2 + (2% + 3x)e > (=2)1

2x 43+ (=2)(x +3x))e‘2"

=
(6
(
(
(
(-

2x% —4x + 3) — (sz +4x — 3)6’2"

Vytkneme. I
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3/ 14+ x3
1—x3

Derivujte y =
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1 3
Derivujte y = ¢ 1 + x3'
\/ —Xx

: : . 1
Treti odmocninu bereme jako mocninu s exponentem 3

Derivujeme tedy jako mocninnou funkci.
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3/ 14+ x3
1—x3

/_1 1+x3 —-2/3 1+X3 /
Yy =3\1=» 1—x

Derivujte y =

Vyraz pod odmocninou je vniténi funkce. Podle fetézového
pravidla ndsobime derivaci vnitini slozky.
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3/ 14+ x3
1—x3

/_1 1+x3 —-2/3 1+x3 /
Y=3\1-» 1-20
_1 1=\ 40 (1-2%) - (1 +23)1 -2
3 \1+x8 (1—x3)2

Derivujte y =

Vnitini slozka je podil. UZijeme pravidlo
/

(u)’ u'v —uv
v 02 '
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3/ 14+ x3
1—x3

Derivujte y =

/_1 1+x3 —-2/3 1+x3 /
Y =3\1= 1-20
1 (1—x3>2/3_ (1433 (1—23) — (1+23)(1 — 23
-3 \1+2a8 (1—x3)2
_1(1=-2\?32(1- %) - (1 +4%) (=322
3\1+2x3 (1 —x3)2

Derivace v ¢itateli a jmenovateli je moZzno vypocitat jako
derivace souctu (rozdilu) a mocninné funkce.
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/ 3
Derivujte y = ¢ 1 + x3'
—Xx

;11—\ 322(1 = x%) — (1 + 2%)(—3x2)
s (170) =

Tohle zatim méame. I
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1- 23\ *?3x2(1 — %) — (1 +2%)(=3x2)
(+2) =

Upravime Citatel . . . I

E B B B=BE

(©Robert Mafiik, 2004.



3

) — (1 + x3)(—3x?)

X )2/3 3x%(1 — x8

(=27

...ajesté vice upravime. I

(©Robert Mafiik, 2004.



1- 23\ *?3x2(1 — %) — (1 +2%)(=3x2)
(+2) =

3/1+x3 1—2a8 2x2 5[14x3 2x2
1—x% 1+x3 (1—-23)2 | 1-x31—2x6

Hotovo! .
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_1N\2
Derivujte y = <x 1) .

x+1
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x+1

-1 /x-1)
,:zx_ - -
Y x+1\x+1

2
Derivujte y = <x 1) .

N

e Jednd se o druhou mocninu zlomku. Vnéjsi slozka, druha
mocnina, se derivuje jako mocninna funkce.

e Derivace vnitini slozky nésleduje (podle fetézového pra-
vidla).
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Derivace podilu:
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)= (x=Dx+1)

x+1 (x+1)2
_2x—1 1(x+1)—(x—1).1
- Tx+1 (x+1)2

Derivace Citatele a jmenovatele jsou jiz lehké. I
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x+1)—(x—=1)(x+1)

x+1 (x+1)2
_ox—=1 1L(x+1)—(x—1).1
T oxr1 (x+1)2
:Zx—l_ 2

x+1 (x+1)?2

Upravime. I
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x+1)—(x—=1)(x+1)

x+1 (x+1)2
_ox—=1 1L(x+1)—(x—1).1
T oxr1 (x+1)2

x—1 2 x—1

x+1 (x+1)2 T (x+1)p2

Vynésobime. I
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Derivujte y’ = xIn(x? —1).
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Derivujte y’ = xIn(x? —1).

Yy =xIn(x*-1)+ x(ln(x2 — 1)),

Derivace sou¢inu

(uv)' = u'v + uv’

kdeu =xav=In(x>-1).
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Derivujte ' = xIn(x* —1).

Yy =xIn(x*—1)+ x(ln(x2 - 1)>,

=1In(x*>-1) —l—xx;

e Derivace u = x je lehka.

e Funkce In(x? — 1) je sloZen4 s vn&jsi slozkou In(-) a vnitini
slozkou x? — 1.

E A >0 ] (©Robert Mafik, 2004.



Derivujte y’ = xIn(x? —1).

Yy =xIn(x*—1)+ x(ln(x2 — 1)>,

=1In(x*—-1) + xxL(x2 —1)

1
X2 —

=In(x>—1)+x 12x

(x> —1) =2x—0=2x
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Derivujte y’ = xIn(x? —1).

Yy =xIn(x*—1)+ x(ln(x2 — 1)>,

1
— 2 2 /
—111'1(3( —1)+Xm(x —1)
1
_ 2
= In(x —1)—|—xx2_12x
2x2
=In(x%2 -1 —
n(x )+x2—1

Upravime. I
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x2 -1
x2+1

1
Derivujte y = 1 In
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x2 -1
x2+1

1
Derivujte y = 1 In

Funkce je konstantni ndsobek logaritmické funkce. I
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x2—1
x2+1

1
Derivujte y = 1 In

, 1 x2+1
x2 -1

e Logaritmus je pouze vnéjsi funkce. Vnitini funkci je zlo-
mek.

e Derivujeme vnéjsi slozku podle pravidla (In(x))' = % a

podle fetézového pravidla.

xZ
e Plati| (In f(x))’ = J%x)f’(x) e xz—i
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x2 -1
x2+1

1
Derivujte y = 1 In

p_ 1 241 2x(x?+1) — (¥ —1)2x
LA R N | (x2+1)2

Pokracujeme derivaci vnitini slozky. I
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x2—1

1
Derivujte y = 1 In

241
p_ 1 241 2x(x?4+1) — (2 —1)2x
LA R N | (x2+1)2
1 x?+1 4x
T12-1 (@r1p

Upravime &itatel druhého zlomku. Cleny s x° se rusi a
zustane 4x.
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x2 -1
x2+1

1
Derivujte y = 1 In

b1 X241 2x(x* 4 1) — (¥ - 1)2x
LA R N | (x2+1)2
_1.x2+1 4x
T12-1 (@t 1p
X

@D+ D)

Vynésobime. I
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Derivujtey = Vx +1—1In(1+vx+1).
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Derivujtey = Vx +1—1In(1+vx+1).

, 1 1 < 1 )
_ - 0+
W 1+v/x+1 2Vxt1

( , 1\/ 11,1 1 1 1
V= (x) = et =g i= s

podle derivace mocninné funkce. Toto musime spojit s
fetézovym pravidlem

1

(Vx+1)= z\/ﬁ BENCES]
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Derivujtey = Vx +1—1In(1+vx+1).

, 1 1 < 1 )
= -1 — 0+
AW s S B | 2Vxt1
1 1

T2/l (1_1+¢m)

1
Vytkneme ———.
Y 2vVx+1
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Derivujtey = Vx +1—1In(1+vx+1).

1 1 1
= 1- 0+ )
Y 2vVx +1 1+\/x+l< 2vVx +1
1 1

= 1—

2\/x+1< 1+\/x+1)

_ 1 vx+1
2vVx+1 1++vx+1

Pfevedeme na spole¢ného jmenovatele a se¢teme. I
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Derivujtey = Vx +1—1In(1+vx+1).

1 1 1
= 1- 0+ )
Y 2vVx +1 1+\/x+l< 2vVx +1
1 1

= 1—
2\/x+1< 1+\/x+1)
_ 1 vx+1
2vVx+1 1++v/x+1
1

214+ vx+1)

Zkratime v/ x + 1. Hotovo. I
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Derivujte y = v/1 — xarcsin v/x
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Derivujte y = v/1 — xarcsin v/x

y = (V1 —x)' - arcsin v/x + /1 — x - (arcsin /x)’

Derivace soucinu. .
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Derivujte y = v/1 — xarcsin v/x

vy = (V1—x) -arcsiny/x + V1 — x - (arcsin /x)’

1
=—— . (1—x) -arcsiny/x
=) Vx

1
+vV1—x-

V=

Retézové pravidlo pro v/1 — x a pro arcsin(y/x)
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Derivujte y = v/1 — xarcsin v/x

vy = (V1—x) -arcsiny/x + V1 — x - (arcsin /x)’

1
=_—— . (1—x) arcsiny/x
=) Vx

1 /
+m.m.(\/§)

1
= - arcsin +v1—x-
2\/1 — v

\/—xZﬁ

Derivace vnitini slozky. I
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Derivujte y = v/1 — xarcsin v/x

vy = (V1—x) -arcsiny/x + V1 — x - (arcsin /x)’

1
=_—— . (1—x) arcsiny/x
=) Vx

1 /
+m.m.(\/§)

1
= - arcsin +v1—x-
2\/1 — vE
arcsmﬁ N 1
2v/1 —x 24/x

\/—xZﬁ

Vyraz v/1 — x se zkréti. Hotovo!
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Derivujte y = (x? 4+ 1) sinx 4 x cos x
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Derivujte y = (x? 4+ 1) sinx 4 x cos x

!/
y = ((x2 +1) sinx) + (xcosx)’

Derivace souctu. .
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Derivujte y = (x? 4+ 1) sinx 4 x cos x

/
y = ((x2 +1) sinx) + (xcos x)’

= (x* + 1) sinx 4 (x* +1)(sinx)’ + x" cos x + x(cos x)’

Dvakrat derivace soudinu. I
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Derivujte y = (x? 4+ 1) sinx 4 x cos x

!/
y = ((x2+1)sinx) + (xcosx)’
= (x* + 1) sinx 4 (x* +1)(sinx)’ + x’ cos x + x(cos x)’

= 2xsinx 4 (x% +1)cosx + 1 - cos x + x(— sin x)

Aplikace vzorcti.

(x?)" = 2«x (sinx)’ = cosx

E A >0 ] (©Robert Mafik, 2004.



Derivujte y = (x? 4+ 1) sinx 4 x cos x

!/
y = ((x2+1)sinx) + (xcosx)’
= (x* + 1) sinx 4 (x* +1)(sinx)’ + x’ cos x + x(cos x)’
= 2xsinx + (x* +1)cosx + 1 - cos x + x(— sin x)
= (2x — x)sin(x) + (x2+1+41) cosx

Vytkneme goniometrické funkce I
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Derivujte y = (x? 4+ 1) sinx 4 x cos x

!/
y = ((x2+1)sinx) + (xcosx)’
= (x* + 1) sinx 4 (x* +1)(sinx)’ + x’ cos x + x(cos x)’
= 2xsinx 4 (x% +1)cosx + 1 - cos x + x(— sin x)
= (2x — x)sin(x) + (x> +141) cos x

= xsinx + (x* +2) cosx

Upravime. I
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Derivujte y = (x2 4 1) cos(2x)
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Derivujte y = (x2 4 1) cos(2x)

y' = (x2 +1) cos(2x) + (x% + 1) (cos(2x))’

Derivace soucinu. .
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Derivujte y = (x2 4 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| [ [eos(f(x))] = —sin(f(x)) - f'(x)
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Derivujte y = (x2 4 1) cos(2x)

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

Dopocitame derivaci. I
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Derivujte y = (x2 4 1) cos(2x)

y' = (x2 +1) cos(2x) + (x% + 1) (cos(2x))’
(

= 2xcos(2x) + (x* 4 1) (—sin(2x) ) (2x)’
= 2xcos(2x) — (x* + 1) sin(2x)2
= 2x cos(2x) — 2(x2 4 1) sin(2x)

Upravime. I
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x4

Derivujte y =
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(x2 + 1)3

Derivujte y = 7}
X

Derivace podilu. I
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2 1 3
Derivujte y = (xx%)

(s +1)]x — (22 +1)3 (x4
’ (2

3(x% 4+ 1)2(x% + 1) x* — (2% +1)34x3
24

Derivujeme sloZenou funkci.

(x3) = 3x?

E A >0 ] (©Robert Mafik, 2004.



(X2 + 1)3

Derivujte y = 7}
X

(2 —I—l)}x — (2 +1)3(x4)

r_
. (2
32+ 1)2(x2 4+ 1) 2 — (22 4+ 1)34x3
- 24
_3(x2+1)2(2x)xt — (x% +1)%4a8
— =

E A >0 ] (©Robert Mafik, 2004.



(x2 + 1)3

Derivujte y = 7}
X

(2 —I—l)}x — (2 +1)3(x4)

!/

I )
32+ 1)2(x2 4+ 1) 2 — (22 4+ 1)%4x3
- Y24
_3(x2 4+ 1)2(2x)xt — (2% +1)%4a8
— E

2(x2 +1)2x3[3x% — 2(x% +1)]

— E

Vytkneme v ¢itateli. I

E A >0 ] (©Robert Mafik, 2004.



(x2 + 1)3

Derivujte y = 7}
X

(2 —I—l)}x — (2 +1)3(x4)

!/

I )
32+ 1)2(x2 4+ 1) 2 — (22 4+ 1)%4x3
- x2-4
_3(x2 4+ 1)2(2x)xt — (2% +1)%4a8
— E

2(x2 +1)2x3[3x% — 2(x% + 1)]
— E
(¥ +1)*(x* — 2)
X

E A >0 ] (©Robert Mafik, 2004.



24 1)3
Derivujte y = % tak, Ze nejprve upravite.
x
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(X2 + 1)3

Derivujte y = 7} tak, Ze nejprve upravite.
x

0 x6 4+ 3x4 +3x2 +17"
¥y = 4

Umocnime podle vzorce

(a+b)® = a® 4 34D + 3ab* + b°.
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(x2 + 1)3

Derivujte y = 7} tak, Ze nejprve upravite.
x

0 x6 4+ 3x4 +3x2+17"
¥y = )

/
= {xz +343x2+ x*ﬂ

Vydélime kazdy ¢len ¢itatele. I

E A >0 ] (©Robert Mafik, 2004.



(x2 + 1)3

Derivujte y = 7} tak, Ze nejprve upravite.
x

0 x6 4+ 3x4 +3x2+17"
¥y = )

/
= [xZ +3+3x 2+ x*ﬂ
=2x+0+3(-2)x 3+ (—4)x7>

Derivujeme soucet (pfesnéji linedrni kombinaci) ¢tyt
mocninnych funkdi.
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(x2 + 1)3

Derivujte y = ———— tak, Ze nejprve upravite.
x

;o x6 4+ 3x4 +3x2+17"
y' = =
/
= |2 +3+322 4+ 274]
=2x4+0+43(-2)x 3+ (—4)x~°

6 4

—— 2
X3 x°

PfepiSeme zadporné mocniny na zlomky. I

E A >0 ] (©Robert Mafik, 2004.



(x2 + 1)3

Derivujte y = 7} tak, Ze nejprve upravite.
x

;o x6 4+ 3x4 +3x2+17"
y' = =
/
= |2 +3+322 4+ 274]
=2x4+0+43(-2)x 3+ (—4)x~°

6 4 2x°-6x"—4

:zx——— =
X3 x° x5

Upravime. Derivovani bylo jednodussi nez v pfedchozim
postupu, ale hif se bude fesit rovnice y' = 0.
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Derivujte y = In (x + arcsin(Zﬁ))
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Derivujte y = In (x + arcsin(Zﬁ))

0 1

ST arcsin(2+/x)

(x + arcsin(Z\/E))/

Derivujeme sloZenou funkci

/

(Inx) = % (lnf(x))

E A >0 ] (©Robert Mafik, 2004.



Derivujte y = In (x + arcsin(Zﬁ))

/ 1 . !
ST arcsin(2y/x) (x + arcsm(Zﬁ))
1 1 ,
T xt arcsin(2+/x) (1 - 1— (2/x)2 e )

Derivace souc¢tu a derivace slozené funkce.

(arcsinf(x))/ = L

7w

E A >0 ] (©Robert Mafik, 2004.



Derivujte y = In (x + arcsin(Zﬁ))

/ 1 . !
y = e D) (x + arcsm(Z\/E))
1 1 ,
T xt arcsin(2+/x) (1 * 1— (2/x)2 ey )
1 1 1
- x + arcsin(24/x) (1 u V1 —4x 2 7m0 1/2)

Derivujeme sloZenou funkci

E A >0 ] (©Robert Mafik, 2004.



Derivujte y = In (x + arcsin(Zﬁ))

x + arcsin 2\/—))
= 2)

‘xfl/Z)

x + arcsin(2/x)

+

1

_|_

1
x—l—arcsm (2v/x) 1—4x .5

1

_|_

(

T —|—arcsm (2v/7%) (1 V1= (2vx)?
(
(

x + arcsin(24/x) VxV/1 —4x)

Upravime I
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