
Aplikace ur�cit�eho integr�alu
1. Obsah oblasti omezen�e k�rivkami

� a � x � b, g(x) � y � f(x)
S = Z b

a
(f(x)� g(x))dx

� a � x � b, 0 � y � f(x), kde y = f(x) je d�an�e parametrickyx = '(t), y =  (t), ',  spojit�e na [t1; t2], ' ryze monot�onn��, '0

spojit�a, '(t1) = a, '(t2) = b,  nez�aporn�a na [t1; t2]
S = Z t2

t1

 (t)j'0(t)jdt
� Speci�aln�e x = r cos �, y = r sin �, �1 � � � �2, 0 � r � f(�)

S = 1
2
Z �2

�1

f 2(�)d�
2. Objemy t�eles

� Rota�cn�� t�eleso vznikl�e rotac�� oblasti a � x � b, g(x) � y � f(x),a � 0
{ kolem osy x

V = � Z b

a
(f 2(x)� g2(x))dx

{ kolem osy y
V = 2� Z b

a
(xf(x)� xg(x))dx

� y = f(x) pops�ano parametricky viz v�y�se, g(x) = 0
{ kolem osy x

V = � Z t2

t1

 2(t)j'0(t)jdt
{ kolem osy y

V = 2� Z t2

t1

 (t)j'(t)'0(t)jdt
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� 0 � �1 � � � �2 � �, 0 � r � f(�) kolem osy x
V = 2

3�
Z �2

�1

f 3(�) sin �d�
� Je-li S(x) obsah pr�u�rezu, a � x � b

V = Z b

a
S(x)dx

3. D�elka k�rivky
� Parametrick�y popis x = '(t), y =  (t), '0,  0 spojit�e

l = Z t2

t1

q('0(t))2 + ( 0(t))2dt
� speci�aln�e ' = x,  = f(x)

l = Z b

a

q1 + (f 0(x))2dx
� r = f(�)

l = Z �2

�1

qf 2(�) + (f 0(�))2d�
4. Obsah rota�cn��ch ploch

� Rotace parametricky popsan�e plochy (viz v�y�se) kolem osy x
S = 2� Z t2

t1

j (t)jq('0(t))2 + ( 0(t))2dt
� Speci�aln�e ' = x,  = f(x)

S = 2� Z b

a
jf(x)jq1 + (f 0(x))2dx

� r = f(�), f 0 spojit�a
S = 2� Z �2

�1

jf(�)j sin �qf 2(�) + (f 0(�))2d�
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5. Statick�e momenty, momenty setrva�cnosti, t�e�zi�st�e
� Oblast omezen�a a � x � b, g(x) � y � f(x), f , g spojit�e, �(x)plo�sn�a hustota
Statick�e momenty vzhledem k ose x resp. y
Mx = 1

2
Z b

a
�(x)(f 2(x)�g2(x))dx My =

Z b

a
�(x)x(f(x)�g(x))dx

T�e�zi�st�e T = [�; �], kde
� = MyM � = MxM M = Z b

a
�(x)(f(x)� g(x))dx

Momenty setrva�cnosti vzhledem k os�am x, y, z
Ix = 1

3
Z b

a
�(x)(f 3(x)� g3(x))dx

Iy =
Z b

a
�(x)x2(f(x)� g(x))dx
Iz = Ix + Iy

� Hmotn�y oblouk x = '(t), y =  (t) s line�arn�� hustotou �(t), t 2[t1; t2], '0,  0 spojit�e
Statick�e momenty vzhledem k os�am x, y

Mx = Z t2

t1

�(t) (t)q('0(t))2 + ( 0(t))2dt
My =

Z t2

t1

�(t)'(t)q('0(t))2 + ( 0(t))2dt
T�e�zi�st�e T = [�; �], kde

� = MyM � = MxM M = Z t2

t1

�(t)q('0(t))2 + ( 0(t))2dt
Momenty setrva�cnosti vzhledem k os�am x a y jsou

Ix = Z t2

t1

�(t) 2(t)q('0(t))2 + ( 0(t))2dt
Iy =

Z t2

t1

�(t)'2(t)q('0(t))2 + ( 0(t))2dt
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� Rota�cn�� t�eleso a � x � b, 0 � g(x) � py2 + z2 � f(x) s obje-movou hustotou (x)
Statick�e momenty vzhledem k sou�radnicov�ym rovin�am

Mxy =Mxz = 0 Myz = � Z b

a
(x)x(f 2(x)� g2(x))dx

T�e�zi�st�e
T = (�; 0; 0); � = MyzM M = � Z b

a
(x)(f 2(x)� g2(x))dx

Moment setrva�cnosti vzhledem k ose x je
Ix = 1

2�
Z b

a
(x)(f 4(x)� g4(x))dx
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