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REPRESENTACION DE CURVAS EN
COORDENADAS POLARES

5.1. Reperesentacion grafica en Coordenadas
Polares

En un sistema de ejes coordenados rectangulares OXY, todo punto P queda perfectamente determinado
por sus coordenadas cartesianas (x,y), que son las proyecciones sobre los ejes, o por sus coordenadas
polares (p,d), que es la distancia p>0 del punto P al centro de coordenadas y el angulo ¢ que forma el
vector OP con la parte positiva del eje OX

Pxy)

v PolarPlot[ ]

? Pol ar Pl ot

PolarPlot[r, {8, min, Omax}] generates a polar plot of a curve with radius r as a function of angle 6.
PolarPlot[{fy, f2, ...}, {6, Omin, Omax}] Makes a polar plot of curves with radius functions f;, f;, .... >
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Plot [1.5+Sin[3*t], {t, 0, 2x}, AxesOrigin - {0, 0},
Ticks » {{0, /6, n/2,5n/6, Tn/6, 3x/2, 11 /6, 2x}, Autonmatic},
Filling » Axis, FillingStyle - {LightBlue, LightPurple}]
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PolarPlot [{1.5+ Sin[3*t]}, {t, 0, 2x}, PlotLabel »r =1.5+Sin[3%t]]

r=sir(3t) +1.5

v Opciones de PolarPlot{ ]

% ColorFunction

PolarPlot [{1.5+ Sin[3*t], 2.5}, {t, 0, 2},
Col or Functi on -» "Dar kRai nbow', PlotLabel -»r =1.5+Sin[3*t]]

r=sin3#)+1.5
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* PlotStyle

PolarPlot [{1.5+ Sin[3*t], 2.5}, {t, 0, 2},
PlotStyle » {Directive[Red, Thick], Directive[Blue, Thick]},
PlotLabel »r =1.5+Sin[3xt]]

r=sin(3t) + 1.5

% Exclusions

Plot[1/ Cos[3t], {t, 0, 2x}, Filling-> Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {Table[k* x /6, {k, 0, 12}], Autonmatic}, AxesOrigin - {0, 0}]
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Pol arPlot [1/ Cos[3t], {t, O, 2x}, PlotLabel »r = Sec[3t],
Excl usions » {Cos[3t] == 0}, ExclusionsStyle -» Dashed, Pl ot Range - 4]

r =seq¢3t)
4
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* Otras Opciones de Estilo
PolarPlot [1/ Cos[3t], {t, O, Pi}, PlotLabel »r = Sec[3t],
Col or Function » Function[{x, vy, t, r}, If[Cos[3t] <0, Orange, Bluel],
Pl ot Styl e -» Thi ck, Exclusions » {Cos[3t] == 0}, Pl ot Range - 4]

r=sec(31)
4




5-Representacion de curvas en coordenadas polares

* Otras opciones de PolarPlot][ ]

gl =PolarPlot [{4+0.5%Sin[12xt], 4}, {t, 0, 2x}];
g2 =PolarPlot [{4+0.6%Sin[18xt], 4}, {t, 0, 2=},
PlotStyle » {Directive[Dashed, Thick, Purple], Orange}]; G aphicsGid[{{gl, g2}}]
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5.2. Las funciones mas relevantes en forma polar

v Circulos

% Ecuacidn general de la circunferencia: centro (a,b) y radio c
ec = (x-a)*"2+(y-b)yr2=c"2

(-a+X)2+ (-b+y)? =c?
* Circulol: con centro en el eje OY ((a,b)=(0,b), a=0y c=b)
ecl=ec /. {a-»0, c»hb}
X2+ (-b+y)? = b?
polarl =ecl /. {x-»>r[t]%=Cos[t], y»>r[t]=*Sin[t]} //Sinplify
rit]j2=2br[t]Sin[t]
Sol ve[polarl, r[t]]
{{r{t1 -0}, {r{t] >2bsSin(t]}}

circulol[t_, b_1=2xbSin[t];

gl =Plot [circulolft, 1], {t, O, 2x}, Ticks» {{0O, /2, mw 3x/2, 2x}, Automatic},
Filling » Axis, FillingStyle - {LightBlue, LightPurple}];

cl =PolarPlot [circul ol[t, 1], {t, O, 2x}, PlotStyle » Red]; GraphicsGid[{{gl, cl}}]
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% Circulo2: con centro en el eje OX; tal que (a,b)=(a,0), b=0y c=a

ec2=ec /. {b-0, c>a}

(-a+x)%+y2 = a?

polar2 =ec2 /. {Xx>r[t]=Cos[t], y>r[t]=Sin[t]} //Sinmplify
2aCos[t]r[t] =rJ[t]?

Sol ve[polar2, r[t]]

{{r{t] >0}, {r{t] >2aCos[t]}}

circulo2[t_, a_]=2xaCos[t];

g2 =Plot [circulo2[t, 1], {t, O, 2x}, Ticks » {{0O, n/2, = 3x/2, 2x}, Automatic},
Filling » Axis, FillingStyle - {Li ghtBlue, LightPurple}];

c2 = PolarPl ot [circul o2[t, 1], {t, O, 2x}, PlotStyle » Geen];

GraphicsGid[{{g2, c2}}]
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% Circulo3: con centro en el origen ; tal que (a,b)=(0,0), a=0 y b=0
ec3=ec /. {a-»0, b-0}

x2+y2 =2

polar3=ec3 /. {Xx->r[t]=Cos[t], y->r[t]=Sin[t]} //Sinmplify
c?=rrt)?

Sol ve[polar3, r[t]]

{({r(t] »-c}, {rt] »c}}

circulo3[t_, a_] =a;

g3 =Plot [circulo3[t, 2], {t, 0, 2x}, Ticks » ({0, n/2, m, 3x/2, 27}, Automatic},
Filling » Axis, FillingStyle - {LightBlue, LightPurple}l;

c3 = PolarPl ot [circul 03[t, 1], {t, O, 2x}, PlotStyle -» Purplel;

GraphicsGid[{{g3, c3}}]

NN
)




5-Representacion de curvas en coordenadas polares

* ESPIRAL DE CiRCULOS

g3 =Plot[t Cos[t], {t, O, 32}, Filling » Axis, FillingStyle -» {LightBlue, LightPurple},
Ticks » {Table[k » x, {k, 0, 10}], Automatic}, AxesOrigin - {0, 0}]

c3 =PolarPlot [t Cos[t], {t, O, 32}, Col or Functi on -» "DeepSeaCol ors",
Pl ot Styl e -» Thi ckness [0. 008], Pl otLabel -»r =t Cos[t]]
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* PSEUDOCIRCULOS

g3=Plot[Sin[5t /7], {t, 0, 14x}, Filling > Axis, FillingStyle - {Li ghtBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]

c3=PolarPlot [Sin[5t /7], {t, 0, 14 x}, Col or Functi on - " Aur or aCol ors",
Pl ot Styl e -» Thi ckness [0. 008], Pl otLabel -»r =Sin[5t /7]]
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v Rosadceas

% Trébol de tres hojas

gl=Plot[Sin[3%xt], {t, 0, 2x}, Ticks »
{{0, /6, n/3,2xn/3, n/2, n, 57n/6, n, 7Tn7n/6, 47n/3, 3n/2, 55x/3, 11 /6, 2rx},
Automatic}, Filling » Axis, FillingStyle - {LightBlue, LightPurple}l;

g2 = PolarPlot [{Sin[3xt], 1}, {t, 0, 2 x}, PlotLabel »r ==Sin[3*t]];

GraphicsGid[{{gl, g2}}]

r =sin(3t)
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gl=Plot[1+Sin[3xt], {t, 0, 2},
Ticks » {{0, /6, n/2, 5n/6, nr, Tn/6, 3n/2, 11 /6, 25}, Automatic},
Filling » Axis, FillingStyle - {Li ghtBlue, LightPurple}];
g2 =PolarPlot [{1+Sin[3xt], 2}, {t, O, 2x}, PlotLabel »r =1+Sin[3*t]];
GraphicsGid[{{gl, g2}}]

r=sin8t)+1
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gl=Plot[1l.5+Sin[3%t], {t, 0, 2x}, AxesOigin - {0, 0},
Ticks » {{0, /6, n/2, 57x/6, Tn/6, 3x/2, 11 ©/6, 2x}, Autonmatic},
Filling » Axis, FillingStyle - {LightBlue, LightPurple}];
g2 =PolarPlot [{1.5+ Sin[3xt], 2.5}, {t, 0, 2x}, PlotLabel »r ==1.5+Sin[3%xt]];
GraphicsGid[{{gl, g2}}]

r=sin3t)+1.5

gl =Plot [Cos[3%t], {t, O, 2x}, Filling > Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, /6, n/3, n/2,2n/3, 57n/6, n, Tn/6, 47/3,
3n/2, 5x/3, 11 n/6, 2x}, Autonmatic}, AxesOrigin- {0, 0}1;
g2 = PolarPlot [{Cos[3%t], 1}, {t, O, 2x}, PlotLabel -»r ==Cos[3*t]];
GraphicsGid[{{gl, g2}}]

r=cog3t)
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gl=Plot[1+Cos[3xt], {t, O, 2x}, Filling-»> Axis, FillingStyle - {Li ghtBlue, LightPurple},
Ticks » ({0, n/3,2n/3, n, 4n/3, 5x/3, 2x}, Automatic}, AxesOrigin- {0, 0}1;

g2 =PolarPlot [{1+Cos[3%t], 2}, {t, O, 2x}, PlotLabel »r =1+Cos[3*t]];
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GraphicsGid[{{gl, g2}}]

r=cog3t)+1

% Rosas de 5 pétalos

gl =Plot [Cos[5%t], {t, O, 2x}, Filling > Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, /4, n/2, 3 n/4, n, 57x/4, 3n/2, 7 n/4, 25}, Autonatic},
AxesOrigin - {0, 0}1;

g2 = Pol arPl ot [Cos[5*t], {t, O, 2x}, PlotLabel »r = Cos[5=*t]];

GraphicsGid[{{gl, g2}}]
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gl=Plot[Sin[5%xt], {t, 0, 2x}, Filling > Axis, FillingStyle - {LightBlue, LightPurple},

Ticks » {{0, /4, n/2, 3 n/4, n, 5nx/4, 3n/2, 7 n/4, 2x}, Autonmatic},
AxesOrigin - {0, 0}1;

r =cogb5t)

g2 = PolarPlot [Sin[5xt], {t, 0, 2Pi }1;

GraphicsGid[{{gl, g2}}]
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v Otras Rosaceas

* Ejemplo 1
g3=Plot[1+3Sin[6t], {t, 0, 2},
Filling » Axis, Ticks » {Table[k* x /6, {k, 0, 12}], Automatic},
FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]
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PolarPlot [1+3Sin[6t], {t, 0, 2Pi },
Col or Function » Function[{x, t}, If[Pi /6<t <Pi /3, Oange, Bluel],
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Pl ot Range » {{-4, 4}, {-4, 4}}, PlotStyle -» Thick, PlotLabel -»r = 1+3Sin[6t]]

r=23sin(6¢) + 1
4_
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* Ejemplo 2
g3=Plot[2+5Cos[8t], {t, 0, 2x}, Filling > Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]
c3 =PolarPlot [2+5Cos[8t], {t, O, 2x}, PlotLabel »r ==2+5Cos[81],
Col or Functi on -» "Bl ueGreenYel | ow', Pl ot Styl e - Thi ckness[0.01]]
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r=5cos(8¢)+2
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* Ejemplo 3
g3=Plot[2-3Sin[5t], {t, 0, 2x}, Filling-»> Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]
c3=PolarPlot[2-3Sin[5t], {t, O, 2x}, PlotLabel »r == 2-3Sin[51],
Col or Function » Function[{x, vy, z}, Hue[z]], PlotStyl e - Thickness[0.01]]

ALLA

r=2-=3sin(51)
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* Ejemplo 4

g3=Plot[2+4Sin[5t], {t, 0, 2x}, Filling-»> Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]

c3=PolarPlot[2+4Sin[5t], {t, O, 2x}, Col or Functi on -» " Pl unCol ors",
Pl ot Styl e -» Thi ckness[0.01], PlotLabel »r == 2+4Sin[5t]]
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* Ejemplo 5
g3=Plot[1+4Sin[5t], {t, 0, 2x}, Filling-»> Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]
c3=PolarPlot[1+4Sin[5t], {t, O, 2x}, Col or Functi on » "NeonCol ors",
Pl ot Styl e -» Thi ckness[0.01], PlotLabel »r == 1+4Sin[5t]]
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* Ejemplo 6
g3=Plot[2-3Cos[7t], {t, 0, 2x}, Filling-»> Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOrigin- {0, 0}]
c3=PolarPlot[2-3Cos[7t], {t, 0, 2x}, Col or Function -» "G eenPi nkTones",
Pl ot Styl e -» Thi ckness[0.01], PlotLabel »r == 2-3Cos[7t]]
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* Ejemplo 7
g3 =Plot [Cos[13t /5], {t, O, 10},
Filling » Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x}, Automatic}, AxesOigin- {0, 0}]
c3 =PolarPlot [ Cos[13t /5], {t, O, 10w}, Col or Functi on -» " AvocadoCol ors",
Pl ot Styl e -» Thi ckness[0.01], PlotLabel »r = Cos[13t /5]]
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v Cardiodes

* Cardioide 1

cardioidel[t_, a_]1]=a (1+Cos[t]);
gl = Pl ot [cardi oidel[t, 1], {t, O, 2},
Filling » Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, n/2, n, 3x/2, 27}, Automatic}, AxesOrigin - {0, 0}1;
carl = Pol arPl ot [cardi oidel[t, 1], {t, O, 2x}, PlotStyle » Red]; GraphicsGid[{{gl, carl}}]
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* Cardioide 2

cardioide2[t_, a_]1=a (1-Cos[t]);
g2 = Pl ot [cardi oi de2[t, 1], {t, O, 2},
Filling » Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, n/2, nw, 3x/2, 27}, Automatic}, AxesOrigin - {0, 0}1;
car2 = Pol ar Pl ot [cardi oi de2[t, 1], {t, O, 2x}, PlotStyle » G een];
G aphicsGid[{{g2, car2}}]
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* Cardioide 3

cardioide3[t_, a_]l1=a(1l+Sin[t]);
g3 = Pl ot [cardi oi de3[t, 1], {t, O, 2},

Filling » Axis, FillingStyle - {Li ghtBlue, LightPurple},

Ticks » {{0, n/2, n, 3nxn/2, 2x}, Automatic}, AxesOrigin - {0, 0}1;
car3 = Pol ar Pl ot [cardi oi de3[t, 1], {t, 0, 2x}, PlotStyle -» Purple];
GraphicsGid[{{g3, car3}}]
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* Cardioide 4
cardioided4[t _, a ]=a(l-Sin[t]);
g4 = Pl ot [cardi oi de4[t, 1], {t, O, 2},
Filling » Axis, FillingStyle - {Li ghtBl ue, LightPurple},
Ticks » {{0, n/2, n, 3nxn/2, 2x}, Automatic}, AxesOrigin - {0, 0}1;
car4 = Pol ar Pl ot [cardi oi de4[t, 1], {t, 0, 2x}, PlotStyle -» Orange];
GraphicsGid[{{g4, car4}}]
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v Pseudocardiodes

* Ejemplo 1
gl =Plot[1+ Cos[t /2], {t, 0, 4},
Filling » Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x, 3x 4 n}, Automatic}, AxesOrigin - {0, 0}1];
cl=PolarPlot [1+ Cos[t /2], {t, O, 4x}, PlotLabel »r =1+ Cos[t /2]];
GraphicsGid[{{gl, cl1}}]
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* Ejemplo 2
g2 =Plot[1+ Cos[t /3], {t, 0, 6},
Filling » Axis, FillingStyle - {Li ghtBlue, LightPurple},
Ticks » {{0, =x, 2x, 3x 4 x}, Automatic}, AxesOrigin - {0, 0}];
c2 = PolarPlot [1+ Cos[t /73], {t, O, 6x}, PlotLabel »r =1+ Cos[t /3], PlotStyle » Orangel;
GraphicsGid[{{g2, c2}}]
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* Ejemplo 3

g3 =Plot [Cos[t /2], {t, O, 4x}, Filling» Axis, FillingStyle - {LightBlue, LightPurple},
Ticks » {{0, =x, 2x, 3x 4 n}, Automatic}, AxesOrigin - {0, 0}1;

c3 =PolarPlot [ Cos[t /2], {t, O, 6 x}, PlotLabel -»r == Cos[t /2], PlotStyle - Purplel;

GraphicsGid[{{g3, c3}}]
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