Vypoctéte:
1. I = [[[a2*yzdedydz, A:kvadr <1,3>x<0,2>x<1,2>.
A

1 <z < 3
Mnozina A je dana nerovnostmi 0 < y < 2
1 < 2 < 2
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2. I=[[fzdedydz, A:x=0,y=02=0z+y+z=2
A
0 <z < 2
Mnozina A je ddna nerovnostmi 0 < y < 2—x
0 < 2z < 2—x—y
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3. I = [[[ayzdrdydz, A: 1l oktant, z=0,z=uzy,y=2x,y=1.
A

0 < z <1
Mnozina A je ddna nerovnostmi =z < y < 1
0 < 2z < oy

4. I=[[[Ydedydz, A:z+y+z=4r=11=2y=
A

1 < x <
Mnozina A je ddana nerovnostmi 0 < y < =x
0 < z <
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0 <y <
Mnozina A je dana nerovnostmi —y < x < y
0 < z <y
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u=4y u =4
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=2.1%¢'—-2:0-"— ([4@;63”][1) —/ 4eY dy> =2—(4-1-¢' — 0)+4-/ e dy
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=—2e+4- [el —60] = 2e — 4.

Integrujte transformaci do valcovych (cylindrickych) soufadnic

T = TCcosy
y = rsing
z = Z

lJ| = r

L I=[[[(a*+9?) dedydz, A:2*+y*=4,2=02=3.
A

0 < r < 2
Mnozina F~!(A) je ddna nerovnostmi 0 < < 27
0 < =z < 3

:/027r (/02 </03 (r? cos?  + r?sin” ) -rdz) dr) dg
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2. I = [[[xzdedydz, A:z*+y*+ 2% <4, L oktant
A

0 < r < 2
Mnozina F~'(A) je ddna nerovnostmi 0 < ¢ < %
0 < 2z < V4—1r2

L AN e [ o AR
:/ / / rcosyp-z-rdz | dr dgpz/ / / r?cosg-zdz | dr | dyo
0 0 0 0 0 0

z 2 52 4—r2 1 z 2
:/ / 2 cos p - [—] dr dgpz—/ (/ 72 cos p - (4—7“2) dr) dy
0 0 2] 2 Jo 0
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3. 1= [[[Va*+y’dedydz, A:z=0y+z=42"+y> =16
A

Rovinay+z2=4=2=4—-y=4—rsinp.
2>+t =r’=16=r = 4.
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0 < r < 4
Mnozina F~!(A) je ddna nerovnostmi 0 < ¢ < 27
0 < 2z < 4—rsiny

4 4 rsin @ 21 4 4—rsin @
(/ < \/r2cos2g0+r2sin2g0'rdz) dr) d(p:/ (/ (/ 7"2dz> dr) dp
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2 4 27 Ty 4 4
— / (/ 4 rsine dr) dp = / (/ (47“2 — r3sin go) dr) dp = / {57“3 -7 sin 90} dp
0 0 0 0 0
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4 I= [[[yzdedydz, A:z=0,y=0,2=02"+y>+2>=1,2>+¢> =2
A

Kulové plocha x%+1%+2? = 1 ve valcovych soufadnicich - horni mez pro z (dolni mez je z = 0):

7’2cos2g0+r28in290+z2:7"2+z2:1:>z2:1—7“2:>z:\/1—7"2

Valcova plocha 22 + y? = z. Upravime na ¢tverec: (Jc — %)2 + y =
(prumétem vélcové plochy do roviny zy je kruznice (x — —) +y? = 1 se stiedem v bodé

4
(1,0) a polomérem R = 1).

Vélcové plocha 22 + % = x ve valcovych soutadnicich:

72 cos® 4 1r?sin? ¢ = rcos p = r = cos .

0 < r < cosp
Mnozina F~1(A) je ddna nerovnostmi 0 < ¢ < 7
0 < 2z < V/1-—1r2
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5. 1= [[[dedydz, A:ax?+y*+22<2,22+y* <z
Prﬁse%né kiivka kulové plochy 22 + y? + 2% = 2 a parabolické plochy 2 + 3% = z :
2422 =2=2242-2=0=>25=1,20=—-2 (nevyhovuje) =22+ =1

Dosadime véalcové soutadnice: 72 cos? ¢ + r?sin®p =1 = r = 1.
Dolni mez pro z : z = 2% + y? = r2cos ¢ + r?sin® p = r?
Horni mez pro z: 2?2 + 92+ 22 =1 +22=2=22=2—1? = 2 = /2 — r2
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Integrujte transformaci do sférickych (kulovych) souiadnic

r = rcosesiny
y = rsingsiny
z = rcosy

|J] = r?sine.

L I=[[[(2®+y?) dvdydz, A:a?+y?+ 2% <4
A

Dosadime sférické souradnice:
22 4+ y* + 2% = r?cos® psin® ¢ + r?sin® psin® ¢ + r? cos? ¥

= r?sin (cos2 © + sin? go) + 7% cos? ) = r*sin ¢ + 12 cos? ¢ = 12 (sin2 Y + cos? w) =r?<4

0o < r < 2
Mnozina F~!(A) je ddna nerovnostmi 0 < ¢ < 27
0 <y <
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_ cosyp = t = 0 = t=cos0=1
| —sinYdp= dt Y= 7w = t=coswm=—1
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2. [:fgfmdl’dydz, A39§$2+y2+22§81,3$2+3y2§22,220.

Kuzelové plocha 322 + 3y? = 22 ve sférickych soufadnicich:

3r? cos® psin? i + 3r?sin? psin® ¢ = 3r?sin® ¢ = (2%) = 1 cos® ¢

1 1 1 . T
= tan®¢ = = = tany = — (———= nevyhovuje, nebot z > 0) = ==
V=3 (8 \/g( 75 hevvhovyy ) V=g
3 < r <9
Mnozina F~!(A) je ddna nerovnostmi 0 < ¢ < 27
0 < ¢ < I



:/02ﬂ</39</ogri2'r2sinwd¢) dr) dap:/o%(/:[ COSiﬁ]o% )dSD
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3. I = [[[zdxdydz, A:x2+y2+22:16,y:\/?53;73;:;(;,2:0, I. oktant.
A

DOlnl,meZpI‘OQOZy:\/?§$:>tal’l(p:\/?§:>s0:%

Horni mez prop:y =z =tanp=1=¢p =7

0 < r < 4

=3 -1 : < : s s
Mnozina F'~*(A) je déna nerovnostmi § < ¢ < %
0 < ¢ < 3
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A= [[[dedydz, A:az?+yP+22<dzat+y? <z z>0.
A

Uprava na tplny étverec: 22 + % + (z — 2)* < 4

(Koule se stiedem S = (0,0,2) a polomérem R = 2).

Priseciky a2 +y? + 22 =4z a 22 = 22 + 9% :

22+22:4z:>22:22:>z120,22:2
Prusecnd kiivka je kruznice 22 + y? = (22) = 4.
Dosadime sférické soufadnice do rovnice kulové plochy x? + y? + 22 = 4z :

r? = 4rcostp = r = 4cosp.
Dosadime do rovnice kuzelové plochy z? + y? < 2% :
r? cos? psin? ¢ + r?sin? @ sin? ) = r?sin® ¢ = r? cos? Y

= tan’®y) = 1 = tany = 1(—1nevyhovuje) = 1 = %



0 < r < 4costy
Mnozina F~!'(A) je ddna nerovnostmi 0 < ¢ < 27
0 < ¢ < 7%
21 % 4 cos o2 % 7"3 4 cosp
:/ / (/ r? Sin@bdr) dy | dp = / / siny - [—} di | dp
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- = di | do =
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