Derivace

Robert Marik
23. ¢ervna 2006

BE B B = (@©Robert Mafik, 2006 B



y e BRI 5
1—x3
y= @ °°°°°°ccccoooccccoocccoooc 9
y=xIn’x ... 14
y=(+3x)e > 20
J14+x3
SV T8 e 30
_[x—1 2 39
= |\t g)l "ccoceceocesooceacoso0s o
y=xln(x®>=1) . ... 45
1l X% —1 50
y 4nX2+1 ........................

BE B B = (@©Robert Mafik, 2006 B



y=vVx+1—In(1+vVx+1) ... .. ... ... 56
y=+/1—x.arcsinyVx .. ... ... 61

Y=+ 1)sinXx+xC0SX . . ... 66
y=(+1)cos2x) . . ... 72
2
e 77
X
2 3
e 83
X
y= ln(x—i—arcs'tn(Z\/)?)) ................... 89
] ox
y = arcsin e T CICI 94
y=(CH+2)e™ 100
y= (x> =1)sin(2x) — (Bx —1)cos(2x) . . . . .. ... ... 106
y=-/2+cos(2x) . . ... 111
1
y=1un m ......................... 115

BE B B = (@©Robert Mafik, 2006 B



y=In\/—— . . . 119
sin x

y=lnsine™ . .. ... 123

y=+/x+WnO—x) .. ... 128

i 132

y= P O
2

=xln—— . . 137
g x+1

y=2xarctgx —In(14+x%) ... ... ... ... ... .. 143

y=xlarcsinx+V1—x2 ... ... 147

—
e 153

arcsin x

y=Vx+Ttarctgvx+1 ... ... ... 159

BE B B = (@©Robert Mafik, 2006 B



Derivujte y = 2;4_1]
X
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Derivujte y = 2;4_1]
X

s W) =X ()
J = (2 +1)2

e Funkce je ve tvaru podilu.

/ AV /
o Uzijeme pravidlo (ﬂ) uv—uv

% v2
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Derivujte y = ﬁ]

RN =X (R 1)
J = (2 +1)2
1 (X +1)—x-(2x+0)
- (x2 4+ 1)2

e x' =1 podle derivace mocninné funkce.

o (x> +1) = (x*) 4+ (1)) = 2x + 0 = 2x podle derivace souttu a
derivace mocninné funkce.
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Derivujte y = ﬁ]

s )T —x (P AT

J = (2 +1)2
(x4 1) —x- (2x+0)
- (x2 4+ 1)2

2

1—x
(1 + x2)2

Roznasobime zadvorky a upravime citatele. Hotovo!
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1—x3

Derivujte y = ——
X
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1—x |
Derivujte y = X ]
X

e Funkce je ve tvaru podilu.

/ AV /
o Uzijeme pravidlo (ﬂ) uv—uv

% v2
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1—x |
Derivujte y = X ]
X

e Vyraz (1 — x%)’ derivujeme jako soucet.

e Vyrazy x? a x> derivujeme jako mocninné funkce.
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1—x |
Derivujte y = sz ]

,_ (=X = (1 =5 (¥
I (x?)2
(0—3x%) x> —(1—x%) -2
(x?)?
—3xt —2x +2x*
A

[ Roznasobime.

J

[ << I < T > . > |
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1—x |
Derivujte y = sz ]

,_ (=) —(1 =2 ()

I (22
(0—3x%) - x> — (1 —x3) - 2x
N (x2)2
_ —3xt—2x 4+ 2x* _ 24 x3
- X4 = 8

[Upravime (se¢teme v ¢&itateli, vytkneme (—x) a zkratime). Hotovo!
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Derivujte y = x n® x.
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Derivujte y = x n® x.

Yy =(x n’x) = ln’x+x-(In*x)

Derivujeme jako soutin (uv)’, kde u=xa v = ln? x.

(uv) = d'v+u/
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Derivujte y = x n® x.

y=(x ln’x) = l?x+x-(n*x)

=1-ln’x

Derivace funkce x je vzorec.
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Derivujte y = x n® x.

Yy =(x ln’x) = ln?x+x-(n*x)

=1-ln®x+x-2lnx-(Inx)

-

e Funkce In? x je slozena, jedna se o funkci (In x)?.
e Vnéjsi slozka je druhd mocnina, vnitfni je logaritmus.

e Pro derivaci slozené funkce uzijeme retézové pravidlo

([f(gx))] =

F'(g(x))g'(x)

V.
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Derivujte y = x n® x.

Yy =(x n’x) = -ln’x+x-(In*x)

=1-n’x+x-2lnx- (Inx)

1
=In’x+x2lnx -
X

Derivace logaritmu je tabelovana.
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Derivujte y = x n® x.

Yy =(x n’x) = -ln’x+x-(In*x)
=1-n’x+x-2lnx- (Inx)
) 1
=l"x+x2lhx -
X

=2+ lnx)lnx

y ‘
x— =1 a vytkneme ln x. Hotovo! ]
X
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Derivujte y = (x> 4 3x)e™>
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Derivujte y = (x> 4 3x)e™>

y' = (x2 +3X)/ e X 4 (x4 3x) - (efzx)/

Derivujeme sou¢in funkce [u = x* +3x|a|v = e 2|

‘ (uv) = d'v+u/
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Derivujte y = (x> 4 3x)e™>

y' = (x2 +3x)/ e 4 (x*43x) - (efzx)/

((xz)’ + 3(x)’) e

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

y' = (x2 +3X)/ e X 4 (x4 3x) - (efzx)/

(02) +3007) - €7 + (2 + 30 - e (=24

4 )

2x

Derivujeme slozenou funkci e~

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

o | (M) =€ (x)

e Vnitini slozka je —2x.

. v
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Derivujte y = (x* 4 3x)e™**

y (X2+3X), ceT P 4 (x* 4 3x) - (efzx)/

((xz)’ + 3(x)’) e (2 + 3x) - e 2 (—2x)

(2x+3-1)~e‘2x+

Derivace funkei x? a x jsou tabelovény.

B B =R (©Robert Mafik, 2006 B




Derivujte y = (x> 4 3x)e™>

y (X2+3X), e 4 (x* 43x) - (efzx)/

((xz)' + 3()()') e (4 3x) e 2 (—2x)

(2x+3 : 1) e (P4 3x) e (—2) - (x)

Derivace funkce (—2x) miZe byt vypocitdna podle derivace nésobku]

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x> 4 3x)e™>

() +300') - €7 + (2 + 3x) - e (=2x)’

2% +3- 1) e (4 3x) e (—2) - (x)

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

(
(
- (2x+3~1) e (P H3x) e (=) ()
(
(

Vytkneme ™.
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Derivujte y = (x> 4 3x)e™>

2% +3- 1) e (4 3x) e (—2) - (x)

Upravime uvnit¥ zdvorky.
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Derivujte y = (x> 4 3x)e™>

2% +3- 1) e (4 3x) e (—2) - (x)

Vytkneme. Hotovo!
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/1 3
Derivujte y = ] + X3 ]
—x
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/1 3
Derivujte y = ] + X3 ]
—x

143\
(5]

7

y:

wl =

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

Derivujeme tedy jako mocninnou funkci.
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[14x3
Derivujte y = 1 t; ]

143\ P 1143Y
1—x3 1—x3

’

y:

wl =

Vyraz pod odmocninou je vnitfni funkce. Podle retézového pravidla }
nasobime derivaci vnitini slozky.
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[14x3
Derivujte y = 1 t; ]

RN T A AT Y
I3\ 1—x3
T

1 (1 — 3 )2’3. 1+ 3)(1 = x3) = (1+3)(1 =23

3 V14X

(1—x3)2
. . . . u\' dv—u
Vnitini slozka je podil. UzZijeme pravidlo (—) =—
% %
g B BB
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[14x3
Derivujte y = 1 t; ]

LT (143 T 143

y_§(1—x3) (1—)(3)

1 (1 —x3)2/3. 1+ 3)(1 = x3) — (14 3)(1 =23
3 (1% (1—x3)2
:1(1— )2/33x( ) = (143)(=3¢)
3\T+.3 (1—x3)2

souc¢tu (rozdilu) a mocninné funkce.

[Derivace v Citateli a jmenovateli je mozno vypocitat jako derivace ]
g B BB
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[14 53
Derivujte y = 1 + X3 ]
—X

;1 1=\ 320 =) — (1 + ) (=34
T3\ (1—x3)2

[ Tohle zatim méame. )
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[14x3
Derivujte y = 1 t; ]

(1—)( )2’3 X2(1—x3) — (1 + x3)(=3x?)
(

1—x3)2

Upravime Ccitatel ...

BE A B B
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[14x3
Derivujte y = 1 t; ]

1 (1= 3201 =) — (1 4+ 4)(=3¥)
773 1+8 (1—x3)2
1(1=x3\" 6x2
:§(1+x3) (1= x3)2
JT4x3 1=X3 2x2

.. a jeSté vice upravime.
g B BB
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[14x3
Derivujte y = 1 t; ]

;1 1=\ 320 =) — (1 + ) (=34
773 1+8 (1—x3)2
1(1=x3\""  6x2
:§(1+x3) (1= x3)2
RS 1—x3 2x? EARSS 2x2
V1= 143 (1=x3)2 | 1—=x31—xb
[HotovoI ]
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x—1\2
Derivujte y = (?) .
X
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x—1\2
Derivujte y = (x+1) .

,_zx—1 x—1Y)\
y= x+1\x+1

e Jednd se o druhou mocninu zlomku. Vnéjsi slozka, druhd moc-
nina, se derivuje jako mocninnd funkce.

e Derivace vnitini slozky nasleduje (podle fetézového pravidla).

(F(x)" = 2f(0)F (x)
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x—1\2
Derivujte y = ( T ) .
X

y'—ZX_1 (X—1)'

x+1 \x+1
X1 = 1) — (e =1+ 1)
x+1 (x +1)2

Derivace podilu:
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,_Zx—1 x—1Y\
y= x+1\x+1

x—1 (x=1(x+1)—(x—1)(x+1)

x+1 (x +1)?
Cox—1 Lx+1)—(x—1)1
T ox+1 (x +1)2

Derivace Citatele a jmenovatele jsou jiz lehké.
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x—1\2
Derivujtey:( +1).
X

,_Zx—1 x—1Y\
y= x+1\x+1

X1 = ) = =+ 1)

x+1 (x +1)?
Cox—1 Lx+1)—(x—1)1

X+1° (x +1)2
_oox—1 2

x+1 (x+1)2

Upravime.
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yzzx—1(x—1y

x+1\x+1

Cox—=1 (x=1)(x+1) = (x=T)(x+1)
x+1 (x +1)?

Coox—=1 L+ 1) —(x—1).1

T ox+1 (x +1)2
x—1 2 x—1

X+1 +12 (x+ 1)

Vynasobime. Hotovo!
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Derivujte y = x In(x* —1).
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Derivujte y = x In(x* —1).

of :x'ln(x2—1)+x(ln(x2—1))'

Derivace soucinu
(wv) =d'v+uv

kde u=xav=In(x*—1).
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Derivujte y = x In(x* —1).

g':x'ln(x2—1)+x(ln(xz—1))'

e Derivace u = x je lehka.
e Funkce In(x? — 1) je slozend s vn&j§i slozkou In(-) a vnitini
slozkou x* — 1.

(©Robert Maiik, 2006
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Derivujte y = x In(x* —1).

g':x'ln(x2—1)+x(ln(x2—1))'

=1ln(x>—=1)+x (x> —1)

x2 —1

1
_ 2
—ln(x —1)+Xm2X

(x> =1) =2x —0 = 2x

|

BE A B B
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Derivujte y = x In(x* —1).

g':x'ln(x2—1)+x(ln(x2—1))'

_ 2 2
=1ln(x —1)+XX2_1(X -1y
1
_ 2
—ln(x —1)+Xm2X
2x?2
= ln(x*> — 1 —_
n(x )+x2—1

Upravime. Hotovo!
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1 21
DeriVthe y= Z ln XZT]
X
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1 21
Derivujte y = — | X ]

PR
, 1
Y77

Funkce je konstantni ndsobek logaritmické funkce.

[ << I < T > . > |
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1 21
Derivujte y = — | X ]

PR
, 1 X2 +1
Y73 2

4 )

e Logaritmus je pouze vnéjsi funkce. Vnitrni funkci je zlomek.

1
e Derivujeme vnéjsi slozku podle pravidla (In(x))’ = — a podle
X
retézového pravidla.

T 1 241
%f(X) a = .

- .

a B B (©Robert Maiik, 2006 4

o Plati|(Inf(x)) =




1 21
Derivujte y = 2 ln ;T]

’

1 X +1 2x(%+1)— (x* = 1)2x
y :Z'

x2—1 (x2 +1)2

Pokracujeme derivaci vnit¥ni slozky.
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1 21
Derivujte y = 2 ln ;T]

, 1 X1 2 +1)— (x* —1)2x
YT e 2+ 1)2

1 x2+1 4x

4 x2—1 (x241)?2

Upravime &itatel druhého zlomku. Cleny s x> se rusi a ziistane 4x.
g B BB
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1 21
Derivujte y = 2 ln ;T]

, 1 X1 2 +1)— (x* —1)2x
R e 2+ 1)2
_1.x2+1. 4x
T4 x2—1 (x241)2
X

(X2 =1)(x2+1)

Vynasobime. Hotovo!
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Derivujte y = vVx+1—In(14+ vVx +1).
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Derivujte y = vx + 1 — In(1 + Vx 1 1).

1 1 1
= 11— 0+
J 2vVx+1 1+\/x+1( 2\/X+1)

@ T 1 h

WA =[] = = =5

podle derivace mocninné funkce. Toto musime spojit s retézovym
pravidlem

1 1
vV 1) = 1=
L Vx+ 1) =77 R

g B B (©Robert Mafik, 2006 EJ




Derivujte y = vVx+1—In(14+ vVx +1).

1 1 1
= 11— 0+ )
J 2vVx+1 T+Vx+1 ( vVx+1
1 1

:zm(“um)

|
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Derivujte y = vVx+1—In(14+ vVx +1).

1 1 1
.= 11— 0+
J 2vVx+1 T+Vx+1 ( 2\/X+1)
1 1

= 1—

2\/x+1( 1+\/x+1)
_ 1 vVx+1
_2\/x+1 14+ vVx+1

Prevedeme na spolecného jmenovatele a seCteme.
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Derivujte y = vVx+1—In(14+ vVx +1).

1 1 1

= oY = 0+

g 2vVx+1 T+Vx+1 ( 2\/X+1)
1 1

= 1—
2\/x+1( 1+\/x+1)
_ 1 vx+1
_2\/x+1 1T+ vVx+1

1

T 20+ VXt

| Zkrétime v/x & 1. Hotovol
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Derivujte y = /1 — x arcsin v/x
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‘ Derivujte y = /1 — x arcsin v/x

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

[Derivace soucinu. ]\
B B =R (©Robert Mafik, 2006 B




‘ Derivujte y = /1 — x arcsin v/x

y' = (\/E)' -arcsinv/x ++/1 — x - (arcsin v/x)’

1
= ﬁ c (1 —X)/ - arcsin \/)_(
1
+V1—x ——— (V)
=
Retézové pravidlo pro \/1 — x a pro arcsin(v/x) m

A B B (©Robert Matik, 2006 8



‘ Derivujte y = /1 — x arcsin v/x

y' = (\/E)' -arcsinv/x ++/1 — x - (arcsin v/x)’

=ﬁ-(1—x)’~arcsln\/)_(
VxR

T—(Vx)?

1 1
== _1_X-arcsin\/;+\/1—x- =3

‘

]

Derivace vnitini slozky.

g B B (©Robert Mafik, 2006 EJ



‘ Derivujte y = /1 — x arcsin v/x

"= (/1 —x) -arcsin/x ++/1— x - (arcsin v/x)'

y =
- (1—x)" - aresinv/x
21 —x
1
+V1—x ——— (V)
= VY
1 1
= m-arcsln\/;—{—\ﬂ—x- — 5
_arcsin\/; 1

W=x 2k

‘

!

‘V)’/raz \/1 — x se zkrati. Hotovo! I\
g B BB (©Robert Mafik, 2006 @




Derivujte y = (x* 4 1) sin x + x cos x

g B B (©Robert Mafik, 2006 EJ



[Derivujte y = (x* + 1) sinx + x cos x

/

y = ((X2+1)slnx),+(xcosx)’

[Derivace souctu. ]\
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[Derivujte y = (x* + 1) sinx + x cos x

y = ((X2+1)sinx) + (x cos x)’

= (x> 4+ 1) sinx + (x> + 1)(sin x)’ + x’ cos x + x(cos x)’

[Dvakrét derivace soucinu. ]}
B B =R (©Robert Mafik, 2006 B




[Derivujte y = (x* + 1) sinx + x cos x

y = ((x2 + 1)slnx) + (x cos x)’
= (x> + 1) sinx + (x> + 1)(sin x)’ + x’ cos x + x(cos x)’

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

Aplikace vzorct.

(x?) = 2x (sinx)" = cos x ‘ ‘ (cosx)' = —sinx

g B B (©Robert Mafik, 2006 EJ



[Derivujte y = (x* + 1) sinx + x cos x

y = ((X2+1)slnx) + (x cos x)’
= (x> + 1) sinx + (x> + 1)(sin x)’ + x’ cos x + x(cos x)’
= 2xsinx + (x* + 1)cos x + 1 - cos x + x(— sin x)

= (2x — x) sin(x) + (x> + 1+ 1) cos x

Vytkneme goniometrické funkce

g B B (©Robert Mafik, 2006 EJ



[Derivujte y = (x* + 1) sinx + x cos x

y = ((X2+1)slnx),+ (x cos x)’
= (x2 + 1) sinx + (x*> + 1)(sin x)’ 4+ x cos x + x(cos x)’
= 2xsinx + (x* + 1)cos x + 1 - cos x + x(—sin x)
= (2x — x) sin(x) + (x* + 1+ 1) cos x

= xsinx + (x> 4+ 2) cos x

Upravime. Hotovo!
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Derivujte y = (x> 4 1) cos(2x)

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x> 4 1) cos(2x)

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

[Derivace soucinu. ]\
B B =R (©Robert Mafik, 2006 B




Derivujte y = (x> 4 1) cos(2x)

7

y' = (x +1) cos(2x) + (x* + 1) (cos(2x))
= 2xcos(2x) + (x> + 1)(— sin(Zx))(Zx)’

Vypocteme derivace. Derivujeme slozenou funkci.

(cosx) = —sinx| |[cos(f(x))] = —sin(f(x)) - F'(x)

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x> 4 1) cos(2x)

y = (x* + 1) cos(2x) + (x* + 1) (cos(2x) )’
= 2xcos(2x) + (x> + 1)(— sln(Zx))(Zx)’
= 2x cos(2x) — (x> 4 1) sin(2x)2

Dopocitame derivaci.

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x> 4 1) cos(2x)

y = (x* + 1) cos(2x) + (x* + 1) (cos(2x) )’
= 2xcos(2x) + (x> + 1)(— sln(Zx))(Zx)'
= 2x cos(2x) — (x> 4 1) sin(2x)2
= 2x cos(2x) — 2(x* + 1) sin(2x)

Upravime. Hotovo!

g B B (©Robert Mafik, 2006 EJ



Derivujte y =

(X2+1)3]

x4

g B B (©Robert Mafik, 2006 EJ



(XZ + 1)3 1
x4

[Derivujte y=

Derivace podilu.

B B =R (©Robert Mafik, 2006 B




(x2+1>3]

[Derivujte y= 3
X

, [(XZ+1)3:|/X4_(X2+1)3(X4)/
y = ()2
30 12 1) — (k2 +1)34x°
x24

Derivujeme slozenou funkci.

() = 3x2 [(f(x))3] - 3(f(x))2f’(x)

g B B (©Robert Mafik, 2006 EJ



(XZ + 1)3 1
x4

[Derivujte y=

(02 4+ 1] ¥ = (2 + 130ty

4

I (P
O3 12 1) — (2 +1)34x°
- x2:4
O30+ 12200 — (3 +1)%43
— —

g B B (©Robert Mafik, 2006 EJ



(x2+1>3]

[Derivujte y= 3
X

(02 4+ 1] ¥ = (2 + 130ty

I (P
O30 1A )X — (k2 +1)%4x°
- X2-4
O30+ 12200 — (3 +1)%43
— —
2(x% + 1)°3[3x% — 2(x* + 1))
= —

Vytkneme v Citateli.

g B B (©Robert Mafik, 2006 EJ




(X2+1)3]

[Derivujte y= y
X

(02 4+ 1] ¥ = (2 + 130ty

y = ()2
O30 1A )X — (k2 +1)%4x°
- x2:4
O30+ 12200 — (3 +1)%43
— —

2(x2 +1)233x% — 2(x*> + 1))
= =
(x> +1)°(x* —2)
X
Hotovol ]

g B B (©Robert Mafik, 2006 EJ



N e O
Derivujte y = —a

tak, Ze nejprve upravite. ]

g B B (©Robert Mafik, 2006 EJ



2 3

x“+1

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

y:

, X +3x+32+17
A

Umocnime podle vzorce

(a+ b)® = @ + 3a°b + 3ab’ + b°.

g B B (©Robert Mafik, 2006 EJ



(X2+1)3

Derivujte y = 7 tak, Ze nejprve upravite. ]
X

y:

, X +3xt+3x2+17
A

= [xz +343x72 +x_4]/

Vydélime kazdy clen Citatele.

g B B (©Robert Mafik, 2006 EJ




(X2+1)3

Derivujte y = 7 tak, Ze nejprve upravite. ]
X

y:

, X043 +3x2+17
A

= [xz +34+3x2+ x_4],
=2+ 04 3(=2)x3 4+ (=4

Derivujeme soucet (presnéji linedrni kombinaci) étyF mocninnych
funkci.
B B =R (©Robert Mafik, 2006 B




(X2+1)3

Derivujte y = 7 tak, Ze nejprve upravite. ]
X

y' = i

, |:X6+3X4+3X2+1:|,
= [xz +343x72 +x_4],
=2+ 04 3(=2)x3 4+ (=4

6 4
IR R

PrepiSeme zaporné mocniny na zlomky.

g B B (©Robert Mafik, 2006 EJ




(X2+1)3

Derivujte y = tak, ze nejprve upravite.
jte y = ]

y' = i

, |:X6+3X4+3X2+1:|,

= [xz +343x72 +x_4]

=2+ 04 3(=2)x3 4+ (=4
6 4 2%C°—6x2—4

:2)(————:
x3 X x°

Upravime. Derivovani bylo jednodussi nez v predchozim postupu, ;
ale hi¥ se bude fesit rovnice y’ = 0. Hotovo!

g B B (©Robert Mafik, 2006 EJ



[Derivujte y=1n (x + arcsln(Z\/)?)) ]

g B B (©Robert Mafik, 2006 EJ



[Derivujte y=1n (x + arcsln(Z\/)?)) ]

1 ’
R in(2
77X + arcsin(2y/x) (X + arcsin( \/;))
Derivujeme sloZenou funkci \
;1] S
(tnx)' =~ (ln f(x)) = o’

g B B (©Robert Mafik, 2006 EJ



[Derivujte y=1n (x + arcsln(Z\/)?)) ]

- 1 . /
=5 + arcsin(2y/x) (X + arcsm(Z\/)?))
1 1 /
X+ arcsin(2+/x) (1 + 1_ (2\/;)2(2\/;) )

Derivace souétu a derivace sloZzené funkce.

(arcsin f(x))' S S—

V1= F2(x)

g B B (©Robert Mafik, 2006 EJ



[Derivujte y=1n (x + arcsln(Z\/)?)) ]

1 ’
. in(2
=5 + arcsin(2y/x) (X +arcsin( \/;))
1 1
= 1 2v/x)’
x + arcsin(2y/x) ( + 1_ (2\/;)2( V) )
1 1 1
x + arcsin(2y/x) ( + V1T —4x 2" )
Derivujeme sloZenou funkci
1 R
Vx = x? (Vx) = 5X?

g B B (©Robert Mafik, 2006 EJ



[Derivujte y=1n (x + arcsln(Z\/)?)) ]

r_ 2
J X+arcsm X + arcsin(2y/X) (x—i—arcsm V) )
= 1 2v/x)'
x + arcsin(2y/x) ( + 2\/;)2( \/;))
1 1
— 1 Ry SR —1/2
X+arcsm (2v/x) ( + V1 —4x 2 X )
1
- (1+ )
x + arcsin(2y/x) VX1 —4x

Upravime. Hotovo!

g B B (©Robert Mafik, 2006 EJ



X
x+1

Derivujte y = arcsin

(©Robert Maiik, 2006



[ x
Derivujte y = i —_—.
[ erivujte y = arcsin T ]

1

N

(V)

[ (arcsinx) =

1

Si—xa

(arcsin f(x))" =

: / \‘
J=tep ¥ ]

BE B B B

(©Robert Maiik, 2006



Derivujte arcsin X
= arcsi .
ey x+1

[ W =y =2 | f<x>)’:;(f<x>>-“2.f«x> ]

B B =R (©Robert Mafik, 2006 B



[Derivujte y = arcsiny / ﬁ]
p_ 1 X '
v = x+1

_ 1 1 X = X '
- x+1 X 2 X+1 X+1

x+1 x+1
1 [x 1\ 1k —x-(140)
/a2 X (x +1)2

x+1

B B =2 (@©Robert Mafik, 2006 B



[ x
Derivujte y = i —_—.
[ erivujte y = arcsin T ]

_ 1 1 x \7? x \’
T [« 2 \x+1 x+1

x+1 x+1
1 [(x 1\ 1k —x-(1£0)
/a2 X (x +1)2

x+1

1 x+1 1

= 1=

U TR oy

g B B (©Robert Mafik, 2006 EJ



[ x
Derivujte y = i —_—.
[ erivujte y = arcsin T ]

x+1
1 1 X =2 X !
T et 2 (x+1) (x+1)
x+1 x+1
11 [x+1\Z 1-(x+1)—x-(1+0)
N L'i'( x ) ' (x+1)?
x+1
e TS N 1
2 X (x+12 0 2+ 1)Vx
Hotovo! ]\

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x> 4 2x)e~*.

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x° + 2x)e *.

y = (0 +2x) e 4 (x* 4+ 2x) ()

Derivujeme souéin funkci ‘ (w) =dv+u/ ]

B B =R (©Robert Mafik, 2006 B



Derivujte y = (x> 4 2x)e

—2x

y = (x> +2x)e > + (x> + 2x) (efzx)/
= (3x% +2)e > + (x> + 2x)e ¥ (—2x)

Derivujeme slozenou funkci

() = ¢

(ef(X))' — . f'(x)

[ << I < I > . > |

(©Robert Maiik, 2006



Derivujte y = (x> 4 2x)e

—2x

Y = (4 +2¢) e 4 ( +2x) (e7)
= (B3x° +2)e 2 + (x> + 2x)e H (—2x)’
= (3x* +2)e > + (x> 4+ 2x)e ¥ (—2)

BE B B =

(©Robert Maiik, 2006



Derivujte y = (x> 4 2x)e~*.

y = (X +2x) e > + (x> + 2x) (e_zx),
= (3x° +2)e 2 + (x> 4+ 2x)e H(—2x)
= (Bx° +2)e ¥ + (x> + 2x)e *(=2)
— e (3x2 F2-2(3 + zx))

g B B (©Robert Mafik, 2006 EJ



Derivujte y = (x> 4 2x)e~*.

y = (X +2x) e > + (x> + 2x) (e_zx),
= (3x° +2)e 2 + (x> 4+ 2x)e H(—2x)
= (Bx° +2)e ¥ + (x> + 2x)e *(=2)
— e (3)(2 1223 + zx))

— e—ZX(—2x3 3% —4x + 2)

[ Hotovo! ]\

g B B (©Robert Mafik, 2006 EJ




Derivujte funkci y = (x> — 1) sin(2x) — (3x — 1) cos(2x).

g B B (©Robert Mafik, 2006 EJ



Derivujte funkci y = (x> — 1) sin(2x) — (3x — 1) cos(2x).

y = (2 — 1Y sin(2x) + (2 — 1) (sin(Zx))/

N l(3x — 1) cos(2x) + (3x — 1)(cos(2x))/]

Derivujeme dvakrat soucin (barevné odliseno).

BE A B B (©Robert Mafik, 2006 B



Derivujte funkci y = (x> — 1) sin(2x) — (3x — 1) cos(2x).

y = (2 — 1Y sin(2x) + (2 — 1) (sin(Zx))/

N l(3x — 1) cos(2x) + (3x — 1)(cos(2x))/]

= 2xsin(2x) + (x2 — 1)cos(2x)2
- [3605(2)() £ (3x—1) (—sm(zx) ) 2]

Argumentem sinu a kosinu neni x ale funkce 2x, uzZijeme tedy ‘
pravidlo pro derivaci slozené funkce (fetézové pravidlo).

BE B B = (©Robert Mafik, 2006 B



Derivujte funkci y = (x> — 1) sin(2x) — (3x — 1) cos(2x).

y= (2 — 1) sin(2x) + (x* — 1)(s'm(2x))'

_ l(3x — 1) cos(2x) + (3x — 1)(cos(2x))l]
= 2xsin(2x) + (x*> — 1)cos(2x)2
- [3cos(2x) +(3x— 1)( sm(zx))z]

- sm(2x)[2x +2(3x— 1)] + cos 2x)[2 X —1)— 3]

Vytkneme sinus a kosinus ze clent, kde se tyto vyrazy vyskytuji.

g B B (©Robert Mafik, 2006 EJ



Derivujte funkci y = (x> — 1) sin(2x) — (3x — 1) cos(2x).

!’

y= (2 — 1) sin(2x) + (x* — 1)(s'm(2x))

_ l(3x — 1) cos(2x) + (3x — 1)(cos(2x))l]
= 2xsin(2x) 4 (x* — 1)cos(2x)2
- [3cos(2x) (3x — 1)(—sin(2x))2
_sm(2x)[2x+2 X—1)]+cos [ZX 1) ]
(2x)

= s'Ln(Zx)[Sx - 2] + cos(2x [2x _ 5]

[ Hotovo! ]\

g B B (©Robert Mafik, 2006 EJ




Derivujte y = ~/2 + cos(2x)

g B B (©Robert Mafik, 2006 EJ



Derivujte y = ~/2 + cos(2x)

y = [(2 n cos(zx))%]
1
=3" [2 + cos( 2X)] -[2 + cos(2x)]
4 )
e Odmocninu derivujeme jako mocninnou funkci s exponentem
1
z.

e Pod odmocninou neni x, ale vnitfni slozka. Musime proto na-
sobit derivaci vnitfni slozky.

.

g B B (©Robert Mafik, 2006 EJ




Derivujte y = ~/2 + cos(2x)

y = [(@+cos(2x)?]
% 24 cos(2x)] 7 - [2 + cos(2x)]
I — [0 — sin(2x) - 2]
2+/2 + cos(2x)

e Derivujeme soucet.

e P¥i derivaci funkce cos(2x) opét uzivame pravidlo pro derivaci
slozené funkce, protoze argumentem neni x, ale (2x).

(©Robert Maiik, 2006
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Derivujte y = ~/2 + cos(2x)

y = [(@+cos(2x)?]
% [2 + cos(2x)] % - [2 + cos(2x)]
1 .
= m -[0 — sin(2x) - 2]
_ . sinl2)
B 2 + cos(2x)

Upravime. Hotovo!

g B B (©Robert Mafik, 2006 EJ



/1
Derivujte y = ln\/ —
sin x

(©Robert Maiik, 2006



/1
[Derivujte y=In —]
sin x

y = ! -1(L)_i~(—1)(sinx)_2-cosx

g B B (©Robert Mafik, 2006 EJ



/1
[Derivujte y=In —]
sin x

Nl

- (=1)(sinx) ™% - cos x

—_

()

sin x

N —

CosS X

1
2

A
sin x
1
= Vsinx- = - Vsinx - (—1)—
2 sin” x

(©Robert Maiik, 2006
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/1
[Derivujte y=In —]
sin x

! L 1(L)_ - (=1)(sinx)™% - cos x

Nl

y= 1 2 \sinx
sin x
1 1
= Vsinx- s - Vsinx - (—1)——cosx
2 sin® x
= 1cot X
[Hotovo! ]\
(©Robert Mafik, 2006




/1
Derivujte y = ln\/ —.
sin x

(©Robert Maiik, 2006



/1
[Derivujte y=In —]
sin x

y' = —% - (Insinx)’

Nejprve upravime.

- o1 1 .
y=IlnVsin~' x = Insin 2x:—§-lnsmx

g B B (©Robert Mafik, 2006 EJ



/1
[Derivujte y=In —]
sin x

1
y' = —5" (lnsin x)’
1 1 os
2 sinx cosx

Derivujeme slozenou funkci. Vnéjsi slozka je In(-) a vnit¥ni slozka je ]
sin(x).

g B B (©Robert Mafik, 2006 EJ



/1
[Derivujte y=In —]
sin x

[ Hotovo! ]\

g B B (©Robert Mafik, 2006 EJ




Derivujte y = Insin e**.

g B B (©Robert Mafik, 2006 EJ



Derivujte y = Insin e**.

, 1
y =

— 3x)/
sin e3¥

. (sine

Derivujeme logaritmus, vnit¥ni slozka je sin e’*.

K
(nx) =~

g B B (©Robert Mafik, 2006 EJ



Derivujte y = Insin e**.

. ’
y = W . (Sln 6’3X)

= e 0 e . (e3x)/

Derivujeme sinus, vnitini slozka je e>*.

(sinx)" = cos x

BE B B =

(©Robert Maiik, 2006



Derivujte y = Insin e**.

Derivujeme exponencielu, vnitfni slozka je 3x.

g B B (©Robert Mafik, 2006 EJ



Derivujte y = Insin e**.

[Hotovo! ]\
B B =R (©Robert Mafik, 2006 B




Derivujte y = ~/x + In(9 — x)

g B B (©Robert Mafik, 2006 EJ



Derivujte y = /x + In(9 — x)

1

g’:%~(x+ln(9—X)) . (x+ln(9—X))/

Derivujeme odmocninu.

g B B (©Robert Mafik, 2006 EJ



Derivujte y = ~/x + In(9 — x)

1
2

~(x—|—ln(9—X)) (x+ln(9—x)),

1 1
X+ln(9_x)(1+9_x~(0—1))

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

Upravime zdpornou mocninu a doderivujeme vnitfni slozku pavodni |
derivujeme i vnitrni slozku.

g B B (©Robert Mafik, 2006 EJ



Derivujte y = ~/x + In(9 — x)

Nl

4

y = ~(X+ln(9—x))_ .

1

Nl = N =

_ 8 —x
2(9 — x)v/x + In(9—x)

(x+mw—ny

1
'wx+mw—xw1+9—xwo_”)

Sedteme vyraz v zavorce a upravime. Hotovo!

[ << I < T > . > |

(©Robert Maiik, 2006



Derivujt |
erivujte y = ———.
(x+1)°

g B B (©Robert Mafik, 2006 EJ



Derivujt L
erivujte y = ————.
(1) ‘

Derivujeme podil.

B B =R (©Robert Mafik, 2006 B



Derivujt L
erivujte y = ————.
(1) ‘

(2 (x4 1 = 2 b+ 1)3]/
(X_|_*|)3~2
2x(x 4+ 1)3 — x?3(x + 1)? - 1
N (+1)°

!

y:

Vypotteme jednotlivé derivace. Funkei (x 4+ 1)° derivujeme jako ‘
funkci slozenou.

B B =R (©Robert Mafik, 2006 B



Derivujt |
erivujte y = ———.
(x+1)°

020+ 17 =[x +1)°]

y =

(x+1)32
_ 2x(x + 1) = x?3(x + 1)? -1
(x+1)°
x(x+1)2[2(x+1)—3x]
(x +1)°

Vytkneme.

g B B (©Robert Mafik, 2006 EJ




Derivujt |
erivujte y = ———.
(x+1)°

020+ 17 =[x +1)°]

y =

(x+1)32

C 2x(x+ 1) —xB3(x+1)? 1
(x+1)°

X(x + 1)2[2(x +1)— 3X]

- (x+1)°

_ x(2—x)

S+

Zkratime (x + 1) a upravime v hranaté zavorce. Hotovo! I
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X2

x+1

Derivujte y = x In

g B B (©Robert Mafik, 2006 EJ



P |

Derivujte y = x| .

erivujte y an+1

2 2\
<L

X—|—1+X (nx—|—1)

Yy =(x) -In

Derivujeme soudin. 1
(wv) =d'v+uV

B B =R (©Robert Mafik, 2006 B



2

Derivujte y = x | .

erivujte y an+1

X +x-[In X /
+1 IX—l—’l

x2 +X.x—|—1. x2 '
x+1 X2 x+1

Y = () ln—

=1-In

Derivujeme jednotlivé ¢leny. Logaritmus derivujeme jako sloZzenou
funkci.
B B =R (©Robert Mafik, 2006 B




2
Derivujte y = x| .
erivujte y an+1

2 2 !
g':(x)'~lnXX +X~(ln X )

+1 x+1
1 x2 N x+1 P
- x+1 x2 x+1
2 . —_— 2.
—1.In X +1.X+1.2X x+1—=x-(1+0)
x+1 X (x +1)2

Vnitini slozka logaritmu je podil, pouzijeme tedy pravidlo pro
derivaci podilu.

(u)’_ uv—uv

vl V2

g B B (©Robert Mafik, 2006 EJ



2
Derivujte y = x In e

X
x? X2\
/ ’
= . A
y = (x) lnX+1+x (nX+1)
- x? L X2\
B x+1 x2 x+1
2 . —x2.
—1-In>X +1.X—|—1.2X x+1)—x-(1+0)
x+1 X (x+1)?
x? 1 x>+ 2x
=ln P = o

x+1 x x+1

[Zkrétime (x + 1) a upravime ¢citatel posledniho zlomku.

g B B (©Robert Mafik, 2006 EJ



2
Derivujte y = x| .
erivujte y an+1

2 2 !
g':(x)'~lnXX +X~(ln X )

+1 x+1
1 x2 N x+1 P
o x+1 x2 x+1
2 . — 2.
—{.InX +1.X+1.2X x+1)—x-(140)
x+1 X (x +1)2
I X2 +1.x2+2x: x?2 X+ 2

x+1 x x4+1 nx+1+x+1

Upravime do findlniho tvaru. Hotovo!

g B B (©Robert Mafik, 2006 EJ



Derivujte y = 2x arctgx — In(1 + x?).

g B B (©Robert Mafik, 2006 EJ



Derivujte y = 2x arctgx — In(1 + x?).

y = (2x)' - arctgx + 2x - (arctgx)’ —

1
-1 2y
14 x2 (1 +x)

Derivujeme soucin a slozenou funkci.

‘ (wv) =d'v+u/ ‘ (u(v(x)))l =

(©Robert Maiik, 2006



Derivujte y = 2x arctgx — In(1 + x?).

1
y = (2x)' - arctgx + 2x - (arctgx)’ — e (14+x%)
1 1
:2~arctgx+2x~1+—xz—1+—x2-2x
[ Dokonéime derivovani. |

B B =R (©Robert Mafik, 2006 B



Derivujte y = 2x arctgx — In(1 + x?).

1
y = (2x)' - arctgx + 2x - (arctgx)’ — T (1+x%)
=2-arctgx +
= 2arctgx

Posledni dva ¢leny se odectou. Hotovo!

g B B (©Robert Mafik, 2006 EJ



3

Derivujte y = x> arcsinx + /1 — x2.

g B B (©Robert Mafik, 2006 EJ



3

Derivujte y = x> arcsinx + /1 — x2.

1
y = (x*) - arcsinx + x> - (arcsinx)’ + 5 (1—x3)2-(1—x2)

Derivujeme soucin a slozenou funkci.

‘ (wv) =d'v+u/ ‘ (u(v(x)))l = u'(v(x)) - V'(x)

g B B (©Robert Mafik, 2006 EJ



3

Derivujte y = x> arcsinx + /1 — x2.

1
y = (x*) - arcsinx + x> - (arcsinx)’ + 5 (1=x3)"7-(1—x

3
1
= 3x? - arcsinx + X + < (—2x)

Siox e

[ Dokonéime derivovani. )
B B =R (©Robert Mafik, 2006 B




3

Derivujte y = x> arcsinx + /1 — x2.

’ / . q / 1 _1 ,
y = (x3) - arcsin x 4+ x> - (arcsin x) +§-(1 —x?) }~(1 —x%)
3
1
= 3x? - arcsinx + X + (= x
/1 — x2 /1 — x2 ( )
3 _
= 3x? arcsin x + X X
1—x2

Zkratime dvojku a seCteme zlomky.

B B =R (©Robert Mafik, 2006 B




3

Derivujte y = x> arcsinx + /1 — x2.

y = (x*) - arcsinx 4+ x> - (arcsinx)’ + % (1 —=x%)"

X3 1
Jiee nioe
X3—X
S—x
1—x?

= 3x%arcsinx — x - ———

gy

[SIEN

(1 =%

=3x% - arcsinx + - (—2x)

= 3x? arcsin x +

Vytkneme (—x).

g B B (©Robert Mafik, 2006 EJ




3

Derivujte y = x> arcsinx + /1 — x2.

’ ’ . q / 1 _1 ,
y = (x3) - arcsin x + x> - (arcsin x) + 5 (1—x%) z. (1—x%)
X3 1

= 3x? - arcsinx + + - (—2x
V1—x2  24/1 —x? ( )
3 _
= 3x%arcsinx + X=X
V1 —x2
1— 2
= 3x%arcsinx — x - =X
V1 —x2
= 3x%arcsinx — x - /1 — x2
| Zkrtime. Hotovo! )
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Ji—x

Derivujte y = - .
arcsin x

(©Robert Maiik, 2006



=

Derivujte y = -
arcsin x
/
(\/1 —XZ) -arcsinx — /1 — x2 - (arcsin x)’
7
y =

arcsin’ x

Funkce je ve tvaru podilu, pouzijeme tedy pravidlo pro derivaci

podilu.
(u)’ uv—uv

g B B (©Robert Mafik, 2006 EJ



]

Derivujte y -
arcsin x
l4
(\/1 —XZ) -arcsinx — /1 —x2 - (arcsin x)’
l_
y = )
arcsin® x
1 2 . 2 1
——— - (—2x) - arcsinx — /1 —x? -
21X ( ) /1—x2
arcsin’ x

e Dopocitame derivace.
e Pod odmocninou je vnitfni slozka a uzijeme pravidlo pro deri-

vace slozené funkce.
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Derivujte y = -
arcsin x
4
(\/1 —x2) -arcsinx —+/1 — x2 - (arcsinx)’
! —_—
y = )
arcsin® x
1 2 . 2 1
—— - (—2x) - arcsinx — /1 —x%2 - —
2 1—x2 ( ) \/ 1—x2
arcsin’ x
—1__ . (—2x)arcsinx
2 1—x2 1
- ) - )
arcsin” x arcsin” x

Rozdélime na dva zlomky a zkratime v Citateli druhého zlomku.
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Derivujte y = -
arcsin x
4
(\/1 —x2) -arcsinx —+/1 — x2 - (arcsinx)’
7
y = -
arcsin’ x
— A . (=2x) - arcsinx — /1 —x% - ——
2 1—x2 1—x2
= —
arcsin® x
1 2 f
———— - (—2x)arcsin x
_2V/1-x2 ( ) 1
arcsin® x arcsin’ x
1
- (—x
_ V1—x2 ( ) 1
arcsin x aI’CS'anX

Provedeme kraceni.

)
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i)

Derivujte y = -
arcsin x
4
(\/1 —x2) -arcsinx —+/1 — x2 - (arcsinx)’
7
y= N
arcsin® x
— A . (=2x) - arcsinx — /1 —x% - ——
2 1—x2 1—x2
= —
arcsin® x
—A . (—2x)arcsin x
2 1—x2 1
- .2 - .2
arcsin® x arcsin® x
1
—X
1—x2 ( ) 1
arcsin x arcsin’ x
—X 1
Hotovo!

)
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Derivujte y = Vx + Tarctg vVx + 1.
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Derivujte y = Vx + Tarctg vVx + 1.

1
"= ——— - (140)-arctg Vx + 1+
y SN ( ) - arctg V' x
1 1
+Vvx+1- . -(140)
T4 (VxF1)" 2Vx+1
Derivujeme soucin a slozenou funkci podle pravidel
‘ (wv) =d'v+u/ ‘ (u(v(x))) = (v(x)) - V'(x)
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Derivujte y = Vx + Tarctg vVx + 1.

1
' .(140)-arctq Vx + 1
y 2\/)(_{_—1(4-)arcg X+ 1+
1 1
+Vx+1- : -(1+0)

14 (VxF1)? 2Vx+1

__arctg vx + 1 +1 1
2V +1 2 x+2

Upravime a zkratime.
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