
Matematika 1B (KMD/M1B-P) - cvičeńı 3

FAKULTA STROJNÍ (akad. rok 2014/2015 a vyšš́ı)

Př́ıklad 1. Vypočtěte parciálńı derivace funkce f podle všech jej́ıch proměnných v obecném bodě
a vyč́ıslete je v daném bodě A, je-li:

a) f(x, y) =
π

3
x2y, A = [4, 6],

[
∂f

∂x
=

2π

3
xy,

∂f

∂y
=
π

3
x2
]

b) f(x, y) =
x

y
+
y

x
, A = [1, 1],

[
∂f

∂x
=

1

y
− y

x2
,
∂f

∂y
= − x

y2
+

1

x

]
c) f(x, y) = x2y +

y3

x4
, A = [1, 1],

[
∂f

∂x
= 2xy − 4y3

x5
,
∂f

∂y
= x2 +

3y2

x4

]
d) f(x, y) = x sin2 y, A = [1, π],

[
∂f

∂x
= sin2 y,

∂f

∂y
= 2x sin y cos y

]
e) f(x, y) = ex sin(2y), A = [0, 0],

[
∂f

∂x
= ex sin(2y),

∂f

∂y
= 2ex cos(2y)

]
f) f(x, y) =

√
x2 + y, A = [1, 0],

[
∂f

∂x
=

x√
x2 + y

,
∂f

∂y
=

1

2
√
x2 + y

]

g) f(x, y) = arctg
x+ y

x− y
, A = [1,−1],

[
∂f

∂x
=

−y
x2 + y2

,
∂f

∂y
=

x

x2 + y2

]
h) f(x, y) = xy, A = [2,−1],

[
∂f

∂x
= yxy−1,

∂f

∂y
= xy lnx

]
Př́ıklad 2. Vypočtěte parciálńı derivace funkce f podle všech jej́ıch proměnných v obecném bodě
a vyč́ıslete je v daném bodě A, je-li:

a) f(x, y, z) = 2x2yz + 3xy2 + 6xz − 5, A = [1,−1, 2],[
∂f

∂x
= 4xyz + 3y2 + 6z,

∂f

∂y
= 2x2z + 6xy,

∂f

∂z
= 2x2y + 6x

]
b) f(x, y, z) = cos(3x− 5y + 6z − 2), A = [0, π, 2],[

∂f

∂x
= −3 sin(3x− 5y + 6z − 2),

∂f

∂y
= 5 sin(3x− 5y + 6z − 2),

∂f

∂z
= −6 sin(3x− 5y + 6z − 2)

]
c) f(x, y, z) =

√
x2 + y2 + z2, A = [1,−1, 2],[

∂f

∂x
=

x√
x2 + y2 + z2

,
∂f

∂y
=

y√
x2 + y2 + z2

,
∂f

∂z
=

z√
x2 + y2 + z2

]

d) f(x, y, z) = x2y2
√
z +

y2

x4
, A = [−1,−1, 1],[

∂f

∂x
= 2xy2

√
z − 4y2

x5
,
∂f

∂y
= 2x2y

√
z +

2y

x4
,
∂f

∂z
=
x2y2

2
√
z

]
Př́ıklad 3. Vypočtěte parciálńı derivace funkce f podle všech jej́ıch proměnných v obecném bodě
a vyč́ıslete je v daném bodě A, je-li:

a) f(x, y, z, u) = ln(x2 + y2 + z2 + u2), A = [3, 2, 1, 0],[
∂f

∂x
=

2x

x2 + y2 + z2 + u2
,
∂f

∂y
=

2y

x2 + y2 + z2 + u2
,
∂f

∂z
=

2z

x2 + y2 + z2 + u2
,
∂f

∂u
=

2u

x2 + y2 + z2 + u2

]
Př́ıklad 4. Jaký úhel sv́ırá tečna pr̊usečnice plochy z =

√
x2 + y2 + 1 s rovinou y = 1 v bodě

T = [1, 1,
√

3] s kladnou poloosou x?
[
π
6

]
Př́ıklad 5. Jaký úhel sv́ırá tečna pr̊usečnice plochy z =

√
x2 + y2 + 1 s rovinou x = 1 v bodě

T = [1, 1,
√

3] s kladnou poloosou y?
[
π
6

]
Př́ıklad 6. Určete odchylku tečen sestrojených v bodech T1 = [1,−2, 5] a T2 = [−3,−2, 13] k pr̊usečnici
rotačńıho paraboloidu z = x2 + y2 s rovinou y = −2.

[
arctg

(
8
11

)]
1


