Polar Coordinates (Appendices H1 and H2)

Thanks to Faan Tone Liu and Noah Williams

Key Points:
e Every location in the plane can be described by (r, ), where
r = distance from the origin

6 = angle from the positive z-axis.

e Consider the following picture:
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e Converting from polar to rectangular coordinates:
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e Converting from rectangular to polar coordinates:
A e
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Examples:
1. Plot the following points:
A (r,0) = 2,%”)
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B. {r,0)= (4, §2£)
. \(r, 0) = (-3, ‘%T)
D. (r,0) = (0, ”T”)
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2. Convert (2, 3F) into rectangular coordinates.
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3. Convert ( 5, —5%:) into polar coords
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4. Convert r = 2 to rectangular coords.
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5. Convert r = 3 cosf to rectangular coords.
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6. Graph the following polar curves:

=

Ly
-
e,
/

<ﬁl/\/\~‘3€ ((rcﬁﬁ |~



Math 2300-016: Calculus II . April 24 & 26, 2019 Polar Coordinates

7. Graph the following polar curves (Hint: first graph in rect. coords):

c r=2343sinf - r= Jeosh
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Polar Coordinates

Key Points:

e Area of a sector:

/ Area of entire circle = /ﬂ"(‘;\
9, Fraction of circle = ...@__
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e Area of a polar region:
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e To find the slopes of tangent lines to polar curves and arc length of polar curves, use

parametric equations:
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Arc length = W
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Arc length (simplified) = :’)v
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e Other Notes:
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Examples:

1. Find the area inside the region bounded by r = 3 + 3sin 0
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2. Find the area of the region that lies inside both r =1 4 sinf and r = 3sin 4.
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3. Find the length of r = 2csc @ from 6 = Z to 6 = 7. What is the slope of the curve at
r=17
2
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4. Find the arc length of the cardioid 3 + 3sin 6. ~=3+38mB
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