éﬁ.‘f - Calewdus with Polar Cucves

A polar curve (‘=f(0) Cav be Ehoua“: of as a

rwam etre curve with

X = (cos@ )C'(Q)COSQ porameisic elua.é.'ons
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Tlnu.s, We can USe our Knowledgc OF Parameh:c, curves

fo calculate s(oFeS and arc (enJH\s of Folar Curve—s-,

Derivadives of Polor Curves

The slope of the tangent Line +o a polar curve
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Ex: Find the slope_ of the f:a.vﬂjenl: Line to T = cos(26)

ot 0=y,
Solution: We have X =rcosO = cos(20) cosB , hence
5 2 rSn0 = cos(20) sin@
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Acc Leng\'h of a Polar Cusve

The oc length of o l:o\ou‘ cusve r=f(9) -for Oela,b]
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(Same as JM’ \/G_:Y(j_z)de from $911)
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With %= {(8) s and y: f(0)sin®, *his becomes ...

\ Produc-\r rule! \
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Hence , }he orc \en‘j’r\n of o Polw curve P=f(9) S—or
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Ex- Find the leng‘rh of the cardioid r=1+s8n@ in

the )(irs+ (Luadran+ o{: the XJ~Plome.
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Area Enclosed bf1 o Polar Curve
\J

3 'S d=f(x)

Tn Cortesian coor dinates, we

X=b
(‘,omPu{c arfec OS J HAX
X=x



Con We do .SoYVle*\-hMj Similar o g'md the area ewnclosed

\oj o~ roloJ‘ curve (‘=F(9) for‘ Gﬁ[a.b]?

We'll  divide  the rejaon into

Sectors wivh radiws « and

oand Smoll amjle dO.

Area o‘: Sector = TC: radius? - <ﬂgli>

2T

Hence, +he orea enclosed loJ - f(e) for Qelab] is
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Ex: Calculate the orea enclosed \95 +he FolaJ‘ cwrve

c=1+sia@  Lor Qefoam].
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Ex: Set up —— but do not evaluate — an inl:e.jrwt

thed represenis the arec inside = 2sinG and
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[Exercase'- Sketch these 50urself!]
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