
8. Aplikace určitého integrálu - seznam vzorc̊u. Kateřina Konečná

GEOMETRICKÉ APLIKACE URČITÉHO INTEGRÁLU

explicitńı zadáńı parametrické zadáńı

obsah rovinného obrazce P =

b∫
a

(f(x)− g(x)) dx P =

β∫
α

ψ(t)|ϕ′(t)|dt

f(x) ≥ g(x)∀x ∈ (a, b) ψ(t) ≥ 0, ϕ′(t) 6= 0 pro t ∈ (α, β)

P =

d∫
c

(f(y)− g(y)) dx P =

β∫
α

ϕ(t)|ψ′(t)|dt

f(y) ≥ g(y)∀y ∈ (c, d) ϕ(t) ≥ 0, ψ′(t) 6= 0pro t ∈ (α, β)

délka rovinné křivky L =

b∫
a

√
1 + (f ′(x))

2
dx L =

β∫
α

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

objem rotačńıho tělesa Vx = π

b∫
a

f2(x) dx Vx = π

β∫
α

ψ2(t)|ϕ′(t)|dt

ψ(t) ≥ 0, ϕ′(t) 6= 0

Vy = π

d∫
c

g2(y) dy Vy = π

β∫
α

ϕ2(t)|ψ′(t)|dt

ϕ(t) ≥ 0, ψ′(t) 6= 0

obsah rotačńı plochy Px = 2π

b∫
a

f(x)

√
1 + (f ′(x))

2
dx Px = 2π

β∫
α

ψ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

ψ(t) ≥ 0, t ∈ (α, β)

Py = 2π

d∫
c

g(y)

√
1 + (g′(y))

2
dy Py = 2π

β∫
α

ϕ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

ϕ(t) ≥ 0, t ∈ (α, β)

APLIKACE URČITÉHO INTEGRÁLU V MECHANICE (hmotnost, statický moment, moment setrvačnosti soustavy
hmotných bod̊u)
• ROVINNÁ DESKA

homogenńı nehomogenńı

těžistě m = σ

b∫
a

(f(x)− g(x)) dx m =

b∫
a

σ(x) (f(x)− g(x)) dx

Sx =
1

2
σ

b∫
a

(
f2(x)− g2(x)

)
dx Sx =

1

2

b∫
a

σ(x)
(
f2(x)− g2(x)

)
dx

Sy = σ

b∫
a

x (f(x)− g(x)) dx Sy =

b∫
a

σ(x)x (f(x)− g(x)) dx

T = [xT , yT ] =

[
Sy
m
,
Sx
m

]
momenty setrvačnosti Ix =

1

3
σ

b∫
a

(
f3(x)− g3(x)

)
dx Ix =

1

3

b∫
a

σ(x)
(
f3(x)− g3(x)

)
dx

Iy = σ

b∫
a

x2 (f(x)− g(x)) dx Iy =

b∫
a

σ(x)x2 (f(x)− g(x)) dx

1
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• ROVINNÝ OBLOUK

homogenńı nehomogenńı

ROVINNÝ OBLOUK - explicitńı vyjádřeńı

těžistě m = σ

b∫
a

√
1 + (f ′(x))

2
dx m =

b∫
a

σ(x)

√
1 + (f ′(x))

2
dx

Sx = σ

b∫
a

f(x)

√
1 + (f ′(x))

2
dx Sx =

b∫
a

σ(x)f(x)

√
1 + (f ′(x))

2
dx

Sy = σ

b∫
a

x

√
1 + (f ′(x))

2
dx Sy =

b∫
a

σ(x)x

√
1 + (f ′(x))

2
dx

T = [xT , yT ] =

[
Sy
m
,
Sx
m

]
momenty setrvačnosti Ix = σ

b∫
a

f2(x)

√
1 + (f ′(x))

2
dx Ix =

b∫
a

σ(x)f2(x)

√
1 + (f ′(x))

2
dx

Iy = σ

b∫
a

x2
√

1 + (f ′(x))
2

dx Iy =

b∫
a

σ(x)x2
√

1 + (f ′(x))
2

dx

ROVINNÝ OBLOUK - parametrické vyjádřeńı

těžistě m = σ

β∫
α

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt m =

β∫
α

σ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

Sx = σ

β∫
α

ψ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt Sx =

β∫
α

σ(t)ψ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

Sy = σ

β∫
α

ϕ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt Sy =

β∫
α

σ(t)ϕ(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

T = [xT , yT ] =

[
Sy
m
,
Sx
m

]
momenty setrvačnosti Ix = σ

β∫
α

ψ2(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt Ix =

β∫
α

σ(t)ψ2(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt

Iy = σ

β∫
α

ϕ2(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt Iy =

β∫
α

σ(t)ϕ2(t)

√
(ϕ′(t))

2
+ (ψ′(t))

2
dt
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