Some notes from class
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Area in polar coordinates

Ex. r =sin(20) Area of “petal” in first quadrant:
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Slope and arc length in polar coordinates

dy gg sin @ + r cos 0

dz Zg cosf — rsiné

dr
_ 2
L—/a (dG) r2 df
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Slope and arc length in polar coordinates

Key Idea:

dy gg sin @ + r cos 0

de dr 5 cosf — rsind

dr
/ 2
/ d0 + r? df

x =rcost y =rsinf

r = f(f) a function that depends on ¢

Therefore  and y both depend on the parameter 6.
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Slope example

r = cos(30)
Find the slope when 6 = %.

dy %sin0+r0050

dx %cos@—rsin@

dy  —3sin(30)sin 6 + cos(36) cos

dr ~ —3sin(30) cos§ — cos(36) sin 6
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Arc length in polar coordinates

b 2 2
dx dy
Recall that L = — — | dt
e e /a\/<dt)+<dt>

Recall x =rcost y =rsind

dz\? dy 2 . 2 . 2
<dc9> +<d€> = (WcosG—rsm@) +(T’Sln9+TC089)
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Arc length in polar coordinates

b 2 2
dx dy

Recall that L = — — | dt
T /a\/<dt)+<dt>

Recall x =rcost y =rsind

2 2
<Z§) + <Zz> = (r/cose—rsin0)2+ (r’sin9+rcosﬁ)2
= (r'cosh)? — 2r'r cosfsinf + (rsin h)?
+(r' sin ) + 21" cos O sin O + (1 cos §)?
= (1")%(cos® O + sin? @) + r*(cos® O + sin’ 0)

- (@) +
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Arc length example 1

What is the length of the curve r = 37
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Arc length example 2
Length of “top part” of r =1+ cos6 h
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Arc length example 2
Length of “top part” of r =1+ cos6 h

/7r (ci’r’)2+r2d0 = /ﬂ\/sinQH—i—(l—i—cosQ)QdHQ
0 do 0
= /\/sin20+cos29+1+2C089d9
0

= / V2 +2cosfdf
0
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Arc length example 2
Length of “top part” of r =1+ cos6 h

/7r (ci’r’)2+r2d0 = /ﬂ\/sinQH—i—(l—i—cosQ)QdHQ
0 do 0
= /\/sin20+cos29+1+2C089d9
0

= / V2 +2cosfdf
0

1 0
Notice that 2 + 2cosf = QH_;OS) = 2 cos? <>
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Consider the polar curves r = 3sinf and r = 1 + sin 6.
Find the shaded area (“between” the curves).
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