
8. cvičeńı z Matematické analýzy 2

7. - 11. listopadu 2022

8.1 Do úseče eliptického paraboloidu z = x2

2 + y2

3 vymezené rovinou z = 1 vepǐste kvádr takový, že jeho
stěny budou rovnoběžně s jednotlivými souřadnými rovinami a jenž bude mı́t maximálńı objem.

Řešeńı: zde.

8.2 Změňte pořad́ı integrace v integrálu
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f(x, y) dx dy,
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f(x, y) dx dy,
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f(x, y) dy dx,

(e)
4∫
0

√
x∫

x
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f(x, y) dy dx.

Řešeńı: (a), (b),(c), (d),(e).

8.3 Vypoč́ıtejte hodnotu integrálu a načrtněte oblast integrace:

(a)
2∫

0

2∫
2x

4ey
2

dy dx

(a)
2∫

0

4∫
y2

cos
√
x3 dx dy

(c) ∫∫
E

ey
3√

xy − y2 dS,

kde oblast E je omezená př́ımkami y = x, x = 10y a y = 1.

(d) ∫∫
E

e
y
x dS,

kde oblast E je trojúhelńık s vrcholy (0, 0), (1, 1) a (1, 10).
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(e) ∫∫
E

1

y4 + 1
dS

kde oblast E je omezena křivkami x = y3, y = 2 a x = 0.

Řešeńı: (a), (b), (c), (d) pouze prohozené x a y, (e).

8.4 Vypoč́ıtejte hodnotu integrálu:

(a) ∫∫
E

emax{x2,y2} dx dy ,

kde E = 〈0, 1〉2 ⊆ R2.

(b) ∫∫
M

|y − sinx| dx dy

kde M = 〈0, π〉 × 〈0, 1〉.

Řešeńı: (a), (b).

8.5 Vyjádřete integrál ∫∫
E

f(x, y) dx dy

v polárńıch souřadnićıch v pořad́ı d% dϕ pro oblasti

(a) E = 〈1, 2〉 × 〈0, 1〉,

(b) E : x2 + y2 ≤ 4 & y + x2 ≥ 0 & x ≥ 0 & y ≤ 0.

(c) E, která je plochou trojúhelńıka s vrcholy (1, 0), (2, 0) a (1, 1).

(d) E : x2 + y2 ≤ 9 & 0 ≤ y ≤ 1 & x ≥ 0.

(e) E : x2 + (y − 1)2 ≤ 1 & y ≥ 1 & x ≥ 0.

Řešeńı: (a), (b) (podobně), (c), (d).

8.6 Použit́ım polárńıch souřadnic spoč́ıtejte integrály

(a)
2∫
−2

√
4−x2∫
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x2 + y2

dy dx,

(b)
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0

√
2−x2∫
x

x√
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dy dx

Řešeńı: (a), (b).
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