Trojni integral

1. |zramunaj prostornino tel esa, onejenega z dani ma pl oskvana:

Z=6-x2-vy2inz=+x%+y?

Navodi | o: vpelji cilindri Ene kooedi nat e!

Rezul t at : 323—”

Clear [X, ¥, z, Sl1, S2]

S1 =Plot3D[6-x"2-y"2, {x, -3, 3}, {y, -3, 3}, BoxRatios » {1, 1, 1}]
S2 = Plot3D[Sqrt [x"2 + y*2], {Xx, -3, 3}, {y, -3, 3}]

Show[S1, S2]
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2. Dol omi tezisMe 1/8 krogle x?+ y?2 + z2 < 1 v prvem okt ant u,

1

A/ 1- (X2+y?+2?)

He j e gostota enaka p

Rezul t at :



Formul a za posamezno koordi nato tezi sMa se gl asi
[[[ ox ax dx dz
X _ \2
T= [[[ pdx dx dz
\

Uvedi sferi Bne koordi nate!

Paranetri cPl ot 3D[{Cos [¢] Cos [6],
{o, 0, Pi /2}, {o, 0, Pi /2},

Sin[e] Cos[e],
Vi ewPoi nt -> {5, 3, 4}]

Teorija polja

3. Poismi nivojske ploskve skal arnega polja u=arcsin{

pl oskve za u=0, u=-s/2, u=s 6!
z
u=ArcSin[—]
X2+y2
z
ArcSin{ ]
\/X2+y2
Solve[u =0, z]
Solve[u = -Pi /2, z]
Solve[u=Pi /6, z]
{{z~>0}}

(SR
e 5 o))

Singel},

z
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] in skiciraj nivojske
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pl =Plot3D[z =0, {x, -1, 1}, {y, -1, 1}1;

p2 = Pl ot3D[z = -\x%+y?, {x, -1, 1}, {y, -1, 1}];
1

p3=Plot3D[z = —x?+y?, (x, -1, 1}, (y, -1, 1}];
2

Show[pl, p2, p3]

Cl ear [pl, p2, p3]
pl = ParanetricPlot3D[z =0, {r, -1, 1}, {¢, -1, 1}1;
p2 = ParanetricPlot3D[ -r, {r, -1, 1}, {¢, -1, 1}1;

p3

1

Par anetri cPl otSD[—r, {r, -1, 13}, {¢, -1, l}];
2

Show[pl, p2, p3] (* NAREDI DO KONCA!!! =)

<< Vector Anal ysi s”

1

4. |zramunaj divergenco vektorskega polja V= arctg (zz—si n (x) +cos (xyz))(-

X2+y2
X,Y,z) v tomki T(O,1,2)!
Rezultat: 4/13
Ponol:
di vV/ . {x-0, y-l, z-2} vstavi tomko T(0,1,2) v splosen izraz za divV
?Dv

Div [ f] gives the divergence, V - f, of the vector field f in the default coordinate system.
Div [f, coordsys] gives the divergence of f in the coordinate system coordsys. >

Divergenca[v_] :=D[v[[1]], x] + D[v[[2]], y]1 +D[VI[[3]1], z]



vaja4.nb | 5

Set Coordi nates [Cartesian[x, y, z]]

Cartesian[x, y, z]

Cear [V, X, V, 2]

1
Vi= ——— «ArcTan[z®-Sin[x] +Cos [xy z]1] * {-X, Yy, Z}

Divergenca[V] /. {x -0, y-1, z -2}
DiviV] /. {x>0,y-1 z-2}

4

13

4

13
5. lzramunaj rotor vektorskega polja V=( arCSin(lé)y, - exmm(f)x, Wlog(ii)) v t omKi
T(2,2,0)! - -

Rezultat: {5, 2,-1}
Porom: gl ej nal ogo 4

Clear [V, X, Y, z]
ArcSin[;—]y E"(xz+Sin[;—])x

- - A o[ 2])

Vz+1l Vz+1l
P= V[[1]]
Q= VI[I[2]]
R= V[[3]]

yArcSinLZT] exz+Sin{HX

y
- . A/xy Log| =]}
V1+z 1+2z X

V1+z

ex z+Si n{ﬂ X

V1+z

y
Xy Log{—}
X
rOtOr = {D[R7 Y] _D[Q Z], D[P1 Z] _D[Rv X]v D[Q X] —D[P, Y]} / {X_)Zr y_)27 Z_)O}
{5, 2, -1}

Curl [V] /. {(x=>2, y=>2,z-0}

{5, 2, -1}
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6. lzramunaj aAu v tomki T(1,0), kjer je u podan v polarnih koordinatah

U=e'sin(ro+In(pl)) arctg(w \/?>I

Rezultat: 4

Porrom: me v pol arni h koor di nat ah zapi senmo u=u(r, ¢, velja

8%u 1 ou 1 &%u
A = —+=- —+ =5 —
ar? r or r2 o%

Set Coor di nates [Cylindrical [r, fi, z]]

Cylindrical [r, fi, z]

Cear[V, X, Y, z, u, r, fil]

u=EN(r *Sin[r «fi +Log[fi +11]1) xArcTan[fi =Sqrt [r]]

e Sinifir«Log(1+fi 1] Ar cTan [fi v }

Lapl =D[u, {r, 2}]1 +D[u, r]1/r +D[u, {fi, 2}1/r~2 /. {r -1, fi -0}
4

Laplacianf[u] /. {r » 1, fi -0}
4

?D

D[ f, x] gives the partial derivative d f /9 x.

D[ f, {x, n}] gives the multiple derivative 8" f /o X".

D[f, x, v, ...] differentiates f successively with respect to x, y, ...

D[f, {{x1, X, ...}}] for a scalar f gives the vector derivative (0 f /01, /0%, ...).
D[ f, {array}] gives a tensor derivative. >



