llustracja do prawa Ampere’a nr 2

Najpierw liczymy indukcj€ magnetyczng pochodzacg od obwodu z pradem w ksztatcie famanej rozcidgajacej si€ mi€dzy
punktami P1i P2, P2 i P3 oraz P3i P1.

ni= P1={-1, -3, -12};
n2i= P2 = {1, 2, 10};

n@= P3 = {10, 10, 1};

n4= rpl=P1+ (P2-P1) x t

oua= {-1+2t, -3+5¢t, -12+22¢t}

nsi= S = Solve[rpl[[3]] =0, t]
6

o ({2 2]

nel= rplz0 = rpl /. s[[1]]

out[6]= {i, —13—1, 0}

nzgi= Rmin = N[Norm[rp1z0]]
ouzsl= ©.28748

ner= rp2 = P2+ (P3-P2) » t
ouwgl= {1+9t, 2+8¢t, 10-9t}

nor= rp3 = P3+ (PL-P3) x t
oug {10-11t, 10-13t, 1-13 t}

In[10]:=

n11= plotl = ParametricPlot3D[{rp1, rp2, rp3}, {t, 0, 1}];
nzk= F o= {X, Y, 2}

ouiz= {X, Y, Z}

nz= d1 = Simplify[Sqrt[(r-rpl).(r-rp1)11];

nap= dlipodt = D[rpl, t];

nisi= vl = Simplify[Cross[dllpodt, r - rpl] / d1/73];

= d2 = Simplify[Sqrt[(r-rp2).(r-rp2)11;

n171= dl2podt = D[rp2, t];

nper= V2 = Simplify[Cross[d12podt, r - rp2] / d273];

o= d3 = Simplify[Sqrt[(r-rp3).(r-rp3)11;

nzop= d13podt = D[rp3, t];



2 | prawo_Amperea_2.nb

nz1}= v3 = Simplify[Cross[d1l3podt, r - rp3] /d3/73];
nzi= Vv = Simplify[vl + v2 + v3];

npap= (* ft=Simplify[Integrate[v,t],
Element[t, Reals]&&Element [X, Reals]&&Element [y, Reals]&&Element [z, Reals]]; )

nesi= ft = Integrate[v, t];

npej= Ftdl = Simplify[ft /. {t - 1}];

n7= FtO = Simplify[ft /. {t - 0}];

nee;= B = Simplify [ftl - fto];
Kr_c’:lZanie uprzednio policzonego pola B liczymy po okrégu o promieniu R=1, $rodku w poczgtku uktadu wspéirzednych i
lezacym w ptaszczyZnie z=0

nze= rp = {R+*Cos[t], RxSin[t], 0}

oupg= {RCOs[t], RSin[t], 0}

nizo= plot2 = ParametricPlot3D[rp /. {R- 1},
{t, 0, 2xPi}, AxesLabel » {"x", "y", "z"}, PlotStyle - Thick];

1= Show[plotl, plot2]

Out[31]=
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2= dlpodt = D[rp, t]

oupzz= {-RSin[t], RCos[t], O}

nEs= Brp=B /. {X»>R%*Cos[t], y-»R=*Sin[t], z > 0};
4= €C[R_] = Simplify[Brp.dlpodt];

nzsi= 13[R_] := NIntegrate[cc[R], {t, O, 2 xPi}, Method - {"GlobalAdaptive",
Method - {"TrapezoidalRule", "Points" -» 5000}, "SingularityHandler" - None},
WorkingPrecision -» 16, PrecisionGoal - 12] / (4 * P1)

nzel= 14[R_] := NIntegrate[cc[R], {t, 0, 2xPi}, Method -» {"GlobalAdaptive",
Method - {"TrapezoidalRule", "Points" -» 5000}, "SingularityHandler" - None},
WorkingPrecision -» 18, PrecisionGoal - 16] / (4 = P1)

In[37]

(+ Plot[i3[R], {R,1/1000,1}] %)

(* 13[1/100] =x)

In[39]

npoi= 13[2 / 10]

NIntegrate::slwcon :
Numerical integration converging too slowly; suspect one of the following: singularity, value of
the integration is 0, highly oscillatory integrand, or WorkingPrecision too small. >

NIntegrate::ncvb : Nintegrate failed to converge to prescribed accuracy after 9 recursive bisections
in t near {t} = {(5.301437602932776}. Nintegrate obtained —-1.404991572258396x 10’
and 0.00001386711839049799"16. for the integral and error estimates. >

ouao- -1.118056768636888 x 102

1= 13[1/ 2]
oups1= 1.000000000000000

i3[1]
1.000000000000000

i3[20]

NIntegrate::slwcon :
Numerical integration converging too slowly; suspect one of the following: singularity, value of the
integration is 0, highly oscillatory integrand, or WorkingPrecision too small. >

NIntegrate::ncvb : Nintegrate failed to converge to prescribed accuracy after 9 recursive bisections
in t near {t} = {6.283185307179586}. NIintegrate obtained 7.338715984389646 16.*"~-7
and 5.662073613339594 " 16.%"~-7 for the integral and error estimates. >

5.839964624315584 x 10 ®
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In[42]:=

out[42]=

Plot[i3[R], {R, 2/10, 20}, PlotPoints » 10, PlotRange » {-1/7, 8/ 7}]

NIntegrate::slwcon :
Numerical integration converging too slowly; suspect one of the following: singularity, value of
the integration is 0, highly oscillatory integrand, or WorkingPrecision too small. >

NIntegrate::ncvb : NIntegrate failed to converge to prescribed accuracy after 9 recursive bisections
in t near {t} = {5.301437602932776}. NIntegrate obtained 4.24569812322592516.%"~-8
and 0.0000144955381737965"16. for the integral and error estimates. >
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