Polar Coordinates

MAT 229, Spring 2021

Week 14

Supporting materials

If you wish to get a different perspective on the notes below, try either of the following textbook
sections.

m Stewart’s Calculus
Section 10.3: Polar coordinates

m Boelkins/Austin/Schlicker’s Active Multivariable Calculus
Section 11.5.1: Polar coordinates

Different coordinate systems

The Cartesian coordinates for a point in the plane is an address for where the point is located. Use the
coordinates to determine how to get to the given point.
Example

Street map of Tulsa, Oklahoma.

Example

If you are at the origin, to get to the point (5, —8), travel 5 units in the positive x direction, then go 8
units in the negative y direction.

Polar Coordinates

Polar coordinates is a different addressing scheme for points in the plane that give you information on
how to travel from the origin to the given point. Polar coordinates take the form (r, 8) where

O represents the angle from the positive x-axis to head along;

r is the distance to travel along that heading.


http://ceadserv1.nku.edu/longa/classes/mat229/highlights/10.3.pdf
https://activecalculus.org/multi/
https://24timezones.com/mapa/usa/ok_tulsa/tulsa.php
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For example, (r, 8) = (4, 77/6) is the point one can reach by starting at the origin and walking 4 units
along the ray that is 30° north of the positive x-axis.

Questions
= Plot the point given by polar coordinates (r, 8) = (2, 7). (Video)
m Plot the point given by polar coordinates (r, 8) = (3, -717/4). (Video)
= How does the point (r, 8) = (1, 71/3) compare with (r, 8) = (1, 77/3 + 2 11)? (Video)

In general, how does (r, 8) and (r, 8+ 2 1) compare?  (Video)

What might a negative value for r mean? Plot (r, 8) = (-4, 71/6). (Video)
m How does the point (r, 8) = (1, 71/3) compare with (r, 8) = (-1, 71/3 + 17)? (Video)

m In general, how does (-r, 6) and (r, 6 + 17) compare?  (Video)

Polar and Cartesian coordinates

Every point in the plane has both Cartesian coordinates and polar coordinates. How are they related?

m Write x and y in terms of r and 6. Write r and 8in terms of x and y. (Video)

m Find Cartesian coordinates for the point with polar coordinates (1, 71/3). (Video)

m Find polar coordinates for the point with Cartesian coordinates (2, 1). Find polar coordinates for the
point with Cartesian coordinates (-2, -1).

(Video)

Polar curves

Typically, polar curves are represented by equations of the form
r=1£(0)
where 8 varies over a range of values.


https://nku.zoom.us/rec/share/UJy9IpG6pWD-ArGGhBEWiiPLAWs_jZNN9pjkKtyLcHTwZB_fzfPk9PdwjmonkKy9.Y-AuR2W1MjQwpdOT
https://nku.zoom.us/rec/share/4rNhDERdY52t9U3ciok2V4VguJairxN91xBalEmtV6PfbyhM4doCvvbDclCS_LLc.HA1yskwgoQReVpS1
https://nku.zoom.us/rec/share/tv6zUZVHDwQaCPAgK9j3hwNlegnhB2Q1xlz9PJi751aCJFHpPVlRA8l3aw22LwzS.ucqJ9c3B05UYxmYn
https://nku.zoom.us/rec/share/44TvZue93GGpafgT9AZ0IdErov2VtB_k_034j2GUKIS0fi68Kdf4cJY9J5GNn8ex.8BimszxYtAgfJa3W
https://nku.zoom.us/rec/share/jjkAHATdNMp6QgP30lU9MO2LUmoRfzLhnZF0dv_WOuwMHftb0M9q0WEDmoXRiiep.UVHC6PywJgxihhB4
https://nku.zoom.us/rec/share/9AWN7vrlD1d3tgvn1lo6PvCMW2oiplauRLooF9apGgudxr0BtEQ2fzsrp1k3Om2e.mUtMVFQal9pphn2n
https://nku.zoom.us/rec/share/pp5RaVieESdC_ONpmH2bpyIdGRkeo7NaIAs8Z19IBhWowlFErZvcLp0dr0rT6z1a.TJ__UiY8z5pJLfvZ
https://nku.zoom.us/rec/share/zWqqoGvpE_xuxacfvezKhxw9Qwl8fi3JAb78S3YzNyWYxxpyNUTxjSpf1r4BVWB7.Q_jCF5eFHqVuHnOf
https://nku.zoom.us/rec/share/OinyOuD8JZCOe5AdDrx1u-IcB1j0ZSwhqDszA4CW312fAMcNGk2kpa2gfG0HzYEL.1qzhYWj6SwrmBwey
https://nku.zoom.us/rec/share/36Ut_GsMXSxT56FbyGbiQZzoIR22RuG9KGd8Mk7CXpoHlhttVb4Mtb-IoCMxJh63.wsHOiJtbcJMvukaZ
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Question

What is the curve given by r=5,0<6<2 51? (Video)

Question

Plot the polar curve given by r =2 — cos(6) for 0 < 8 <2 5T by making a table of values and plotting points

2] r=2-cos(6)

0
7T/8
1t/4

377/8
7Tt/2
571/8
3rt/4
777/8
T
971/8
5r1t/4
1177/8
3r1/2
1377/8
TrT/4
1577/8
27T
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Questions
m |dentify the curve r = 4sin(6) by converting it to a Cartesian equation. (Video)

= |dentify the curver= Co_fw by converting it to a Cartesian equation. (Video)

Questions

The polar curver = §+ sin(6) is shown below.


https://nku.zoom.us/rec/share/hJC7YtsZmKioOIsIM9PJ6JvC1-g6Q61vF8MDAbuQUmv8TyXTkwTnVmyU2JrnJDkh.cneE9aSRabb62Rq5
https://nku.zoom.us/rec/share/CDsn-gHY5bkJ4XxnbdyeUWvZf2VC_q6vEhT-5pkiURSEEvpWbSzJO9l3VttoANJY.MhKoYCEVoyH5M_n6
https://nku.zoom.us/rec/share/SEY_bQFe-H8X52_CPQqHr8lRHTs_ZqnGREWL45yPIhRC4D2Xc2mUq8M9U9JZ7MWY.M_o9nP0It7DmwiTb
https://nku.zoom.us/rec/share/nZBKsU7DNSXqp8oBhHex6ltF4rG0M0nxtXIbdhb90NWPoQ6pkOa7v93_27qXfvR0.DDI9bBZDDxd8-e0C
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m The origin is a point on this curve. What would be the r-value of this point?
m There are two angles associated with this point. What are they?

(Video)

Question

The two polar curves r =1/2 and r = —sin(6) are shown below. What are polar coordinates for their
points of intersection?


https://nku.zoom.us/rec/share/dQ_90TWoRhi-hG20nz0Cyx7oGwxUTLlCJ4fip6NJz5pA8_RpyKUZEH1JI4s_m779.1XHJ2OFuy5pWzWlm
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Homework

m |IMath problems on polar coordinates


https://nku.zoom.us/rec/share/KpLExdcJw0oQVlcrQkzDjsUrSoNDy-ra5iw9wJWMIMLwPndcIYx6WJDXFjag3JoY.UTkXlMnHLKU1Nay_

