[ > restart:
> with (student):with(plots):

Warning, the name changecoords has been redefined

[ 1. Circles

> a:=1;
a:=1

> r:= theta -> a;plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r=06—-a

> r:= theta -> a* sin(theta);pIot([r(theta)_,theta,theta: 0 ..2*Pi],coords=polar);

r:=0—asin(0)



na ' ' " an ' ' ] ‘ ' ‘ " ala ‘ ‘ " aa

> r:= theta -> -a* sin(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—-asin(0)
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> r:= theta -> a* Cos(theta);pIot([r(theta)_,theta,theta= 0 ..2*Pi],coords=polar);

r:=0—acos(0)



0.4+

0.2

> r:= theta -> -a* cos(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—-acos(0)
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[ 1l Lines

a:=1

> r:= theta -> a*sec(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—asec(0)
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> r:= theta -> -a* sec(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—-asec(0)
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[

> r:= theta -> a* csc(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—acsc(0)
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of - 2e+08  4e+08  6et08  8et08  1e+09  1.2e+09
> r:= theta -> -a* csc(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—-acsc(0)
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Cardiods: { Formr = a +/- asin(theta) or r = a +/- cos(theta)

> a:=1;
a:=1

> r:= theta -> a + a*sin(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—a-+asin(0)



> r:= theta -> a - a*sin(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—>a-asin(0)
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—

[

> r:= theta -> a + a* cos(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r.=0—>a-+acos(0)




> r:= theta -> a - a* cos(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r.=0—>a-acos(0)



[ 1V Limacons { Form r = a +/- b sin(theta), r = a +/- b cos(theta) . there are two casesa,banda>banda>b

> a:=1;b = 2; #( Case a <> h)
>

b:=2
> r:= theta -> a + b * sin(theta);plot([r(theta),theta,theta= 0 ._.2*Pi],coords=polar);

r:=0—a+bsin(0)
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> r:= theta -> a-b* cos(theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r.=0—>a-bhcos(0)
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>

>

> a:=1;b := .5; #( Case a > b)

>
a=1
b:=05

> r:= theta -> a + b * sin(theta);plot([r(theta),theta,theta= 0 ._.2*Pi],coords=polar);

r:=0—a-+bsin(0)
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—

> r:= theta -> a-b* cos(theta);plot([r(thefa),theta,theta= 0 ..2*Pi],coords=polar);

r.=0—>a-bhcos(0)
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>

V Roses Limacons { Form r =a sin( n* theta), or r =a cos(n*theta) . there aren leaves if n is odd; 2n leaves if n is even

> a:=1;n :=
>
> r:= theta

-> a * cos(n*theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—acos(no)
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> r:= theta -> a* cos(n *theta);pilot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—acos(no)
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> a:=1l;n = 2;
>
a:=1
> r:= theta -> a * cos(n*theta);plot([r(theta),theta,theta= 0 ..2*Pi],coords=polar);

r:=06—acos(no)



0.5

0.5

> r:= theta -> a* cos(n *theta);plot([r(théta),theta,theta= 0 ..2*Pi],coords=polar);

r:=0—acos(no)
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0.5

[

[V Lemniscate { Form r*2 = a sin( 2* theta), or r"2 = a cos(2*theta) .

> r:= theta -> sgrt(a * cos(n*theta));plot([r(theta),theta,theta= 0
. .2*Pi],coords=polar);

r:=0—>4acos(no)
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> r:= theta -> sgrt(a* sin(n *theta));plot([r(theta),theta,theta= 0
..2*Pi],coords=polar);

r:=0-—4asin(no)
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