m AP CALCULUS BC

- Topic: 9.7A Defining Polar Coordinates and Differentiating in Polar Form

Learning Objective FUN-3.G: Calculate derivatives of functions written in polar coordinates.

Polar Coordinates

In a polar coordinate system, a fixed point O is called the pole or origin. The polar
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2‘” \ #l z ‘

location of a point P in the polar coordinate system can be identified by polar
coordinates in the form (r, 8). If a ray is drawn from the pole through P, the
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Suppose r > 0. Then 8is the measure of any angle in Suppose r < 0. Then @is the measure of any angle that
standard position that has OPas its terminal side. has the ray opposite OPas its terminal side.
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Example 1: Graph each point.

a. P(-1.57) E & b. @(2,-%)
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Coordinate Conversions

COHVEI‘tiI][] ) . ) The polar coordinates (r, 6) of & point named by the rectangular
Pl The rectangular coordinates [x, y) of & paint named by the polar Converting coordinates (x, y) can be found by the following formulas.
olar 1 g ; Rectangular I
Coordinates to coordinates (r, ) can be found by using the following formulas. peciangulr = VETE
= ar _ ¥y .
Rectangular X =reosf to Polar 6= Arcian %, whenx >0
: y=rsnd Coordinates
Coordinates 0= Arctan £ + 7, when x < 0



https://www.youtube.com/watch?v=oLvWbQRF1TQ

Example 2: Convert the following polar points to rectangular points.

a.) (2\/5. g)

b) (8.5)

Example 3: Convert the following rectangular points to polar points.
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a) (3,-3)

b.) (-4,4V3)

SCAN ME

Scan the QR
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Equation Conversions

Since points can be written in both rectangular and polar format, we can also write equations with both formats. Graphs that
are linear are best written in rectangular format, while graphs that have curves are best written in polar form. Non-functions
with loops are very difficult to write in rectangular form and usually need to be written as a piecewise function while in many
cases, are very easily written in polar form. To convert from one form to another, we use the same relationships in the boxes

above.

Example 4: Convert the following rectangular equations to polar equations.

a)y==6

b)4x-2y—-1=0
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c. y=4x?



https://www.youtube.com/watch?v=KI9W73AB-u4
https://www.youtube.com/watch?v=V5BP0uvL6K4
https://www.youtube.com/watch?v=cpoYp27YAr8

Example 5: Convert the following polar equations to rectangular equations.

a) r=—csco b)r=——"2—
sin@+3 cos 0
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) r=—
C) 1+2cos 6

To convert a graph in polar form to parametric form, we use the fact that x = rcos 8 and y = rsin6.

Example 6: Convert the following polar equations to parametric equations.

a)r=4 b)r=4sin6
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Code above to
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c)r= cos@
SCAN ME
Polar Graphs Scan the QR

Example 7: Graphing Polar Equations
Graph each polar equation on the given polar coordinate planes.

a) r=2 b)6==
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https://www.youtube.com/watch?v=WMPEL7A-DJ0
https://www.youtube.com/watch?v=lCZX82-0-Sg
https://www.youtube.com/watch?v=yy9PSq38xss

Example 8: Graphing Polar Equations
Sketch the graph of the polar equation » = 3 cos 3 §on the given polar

coordinate plane.
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Special Polar Graphs
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Circles and Lemniscates

Circles and Lemniscates

r=asinf
Circle

= a*sin20
Lemniscate

rt = a*cos 20

Lemniscate



https://www.youtube.com/watch?v=TjKRYh-EO74

