(* We verify Gauss' Theorem for the cylinder
with radius R standing on top of the origin #*)

In[159]:=
F={x+2z,y, zA2}
R=3
H=2
Out[159]= {x+ Z, Y, zz}
out[160]= 3
out[161]= 2

n[ie2;= (% parametrization of side )
r = {RCos[u], RSin[u], v}
ru=D[r, u]
rv=D[r, V]
n = Simplify[Cross[ru, rv]]

oufiezl= {3 Cos[u], 3 Sin[u], v}
oufiesl= {-3 Sin[u], 3 Cos[u], 0}
oufie4= {0, 0, 1}

oufiesl= {3 Cos[u], 3 Sin[u], 0}

nfieel= (% Flux through side =)
FOr=F /. {x>r[[1]],yv~>1[[2]], 2~>2[[3]1]}
Simplify[Dot [FOr, n]]
Integrate[%, {u, 0, 2 Pi}]
I1 = Integrate[%, {v, 0, H}]

Out[166]= {v+ 3 Cos[u], 3Sin[u], vz}
ou[167= 9 + 3 v Cos [u]

out[168]= 18 7T

out[169]= 36 7T

n[70= (% parametrization of top *)
r = {vCos[u], vSin[u], H}
ru=D[r, u]
rv=D[r, V]
n = Simplify[Cross[rv, ru]]

oufi70}= {v Cos[u], v Sin[u], 2}
oufi71= {-v Sin[u], v Cos[u], 0}
oufi72}= {Cos[u], Sinfu], 0}

oui7gl= {0, 0, v}
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nf174i= (% Flux through top *)
FOr=F /. {x>r[[1]], y~>r[[2]], 2> r[[3]]}
Dot [FOr, n]
Integrate[%, {u, 0, 2 Pi}]
I2 = Integrate[%, {v, 0, R}]

oufi7al= {2 +v Cos[u], vSin[u], 4}
out[175]= 4 v

out[176]= 8 7T v

out[177]= 36 7T

n[78}= (% parametrization of bottom *)
r = {vCos[u], vSin[u], 0}
ru=D[r, u]
rv=D[r, V]
n = Simplify[Cross[ru, rv]]

oufizel= {v Cos[u], v Sin[u], 0}
oufi79)= {-v Sin[u], v Cos[u], 0}

oufigol- {Cos[u], Sin[u], 0}

ouftstl= {0, 0, -v}

inf18sl= (# Flux through bottom =*)
FOr =F /. {x->r[[1]], y->r[[2]], z>r[[3]]}
Dot [FOr, n]
Integrate[%, {u, 0, 2 Pi}]
I3 = Integrate[%, {v, 0, R}]

oufiss= {v Cos[u], vSin[u], 0}

out[186]= 0
out[187]= 0
out[188]= 0

nftggr= (% Total flux =)
I1+I2+1I3

out[189]= 72 T
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In[244]:=
(# Triple integral using cylindrical coordinates =*)
r = {vCos[u], vSin[u], w}
rp =D[r, {{u, v, w}}]; MatrixForm[rp]
Jac = Abs[Simplify[Det[rp], a]]
dF = Div[F, {x, v, 2}]
dFOr =dF /. {x>r[[1]],yvy~>r[[2]], z->T[[3]1]}
Integrate[dFOr Jac, {u, 0, 2 Pi}]
Integrate[%, {v, 0, R}]
Integrate[%, {w, 0, H}]
ouz44= {v Cos[u], vSin[u], w}
Out[245]//MatrixForm=
-v Sinf[u] Cos[u] 0
v Cos[u] Sin[u] O
0 0 1

out246]= Abs [V]

Oout247]= 2 + 2 Z

Out248]= 2 + 2 W

Out249= 2 T (2 + 2 w) Abs[V]
Ou[250)= 18 (7T + ;T w)

out[es1]= 72 7T



