Warm Up 4/8

10} Find the coordinates for each location.
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Lesson 8-1
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Polar Coord‘&ng_teo



Objective

Students will...

- Be able to define polar coordinates.

- Be able to find the relationship between polar
and rectangular coordinates.

- Be able to convert equations into different
coordinate systems.



Rectangular vs Polar Coordinates

We should all be familiar with rectangular coordinates, otherwise known
as Cartesian coordinates, that are represented in ordered pairs, (x,y).
As we studied back in geometry and algebra, rectangular coordinates
have their uses in mathematics.

However, as we have just discovered, rectangular coordinates do have
limitations. They may be useful in giving us a rather accurate and easy-
to-follow location of points, they do not give much information on their
locations relative to other points. For this, polar coordinates are much
better.




Polar Coordinates

Polar Coordinates- coordinates that use distances and directions to
specify the location of a point on a plane. They are given in ordered pair
form (r, 0), where r is the distance between the two points, and 6 is the
angle between polar axis and the segment connecting the two points.
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polar axis

Ndte that as we did yith‘che unit circle, counter-clockwise direction is
positivemangie while clockwise is negative. Also, 0 is measured in radians.
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g, Plotting Polar Coordinates
Plot I‘l_lc Buinl\ whose polar coordinateg are gi\'cn?'.jﬁ-jr
@) (1.37/4) (b) (3. —7/6) (c) (3.37)
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8/
i Different Coordinates for the Same Point

As it was for the points on the unit circle, since polar coordinates are
viewed in circular motion, there are infinitely many polar coordinates
for each point. This can simply be done by adding or subtracting the

angle, 6, by 2m. ). ] 67
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Ex.  (a) Graph the point with polar coordinates P(2,

(b) Find two other polar coordinate representations of P
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Convertlng Polar into Rectangular Coordinates

Consider the graph of tholar coordinate, (7, 0). S"[ (ol Ton.
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~ Converting Rectangular into Polar Coordinates
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Consider the graph of the general rectangular coordinate, (x,y).
Foles = (1, 8)
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Recap

So, for recap...

Relationship between Polar and Rectangular Coordinates

1. To change from polar to rectangular coordinates, use the formulas
X =rcos#f and y=rsinf
2. To change from rectangular to polar coordinates, use the formulas

v
r?=x?+9y? and tan § = T (x #0)
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Find the rectangular coordinates for the point that has polar
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Find the rectar}gugr coordinates for the point that has polar
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Find the polal;ccoordinates for the point that has rectangular

coora?r[\’gte?s;(z.\—g) (rl 9) :
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=(OTFEF  tan(2) = (rgf) 2’?) or @/BJ%’F)

Find the polar coordinates for the point that has rectangular

coordinates (—7,—7)



Homework Problems

Plot the point that has the given polar coordinates.



Homework Problems

Give two other polar coordinate representations of the following point.

7. (3, 5) 12. (3,1)
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