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Sketch the curve described by the parametric
equations:
x=t-3

y=2+1,-1<t<3

El <1 O | 2
X| -4 -3 -2 ~
Y 2 / Q S 1o

March 19, 2018






9.5 Polar Coordinates16.notebook March 19, 2018

We are going to look at a
new coordinate system
called the polar

coordinate system.
100 polar graph
vs 150 polar graph

You are familiar with
plotting with a rectangular
coordinate system.
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The center of the graph is Angles are measured from
called the pole. the positive x axis.

7x

. Points are
e U Y AL represented by a

radius and an angle

aly

LR ]

1x

S 5
A S LY N
/ P N , | V'
; 7 ™ # 5 5 -
f i - i v = ]
g Fl s R Y b
17 ; > Al < \ i
| ' F: . 3 5 A L
; ! ; ¥ ] i

Graph:

12

) i /
\ | Py r E
N 4 X S
s s =
€ e K [
h "‘--‘.,‘ e r
— L N
'“-...,__‘_V ” Sx
! 17x 19x :
—_ ix -
12

(71-?)

v | 3

)
)

kY

z 7

u\



9.5 Polar Coordinates16.notebook March 19, 2018

|

iz
2




9.5 Polar Coordinates16.notebook March 19, 2018

Plot the point
>=3)
4

and find three additional polar representations of this point, using

—Ir<f<2m

The point is shown in Figure 9.63. Three other representations are as follows. =
2

(3, —ST# + Err) = (3, ?] Add 21 to 8. ﬁ$ |

J}I EAE
311- ?TJ' ar _/
=|—-3 —— Replace r by —r; subtract # from & (3- Y
ar

—3-——
4

4

3 T 2
-3} —+w|=|-3 E Replace r by —r; add 7 to 8. (3.-38)= 5. )= 3. -28) (3. 5) = .
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Coordinate Conversion

Polar to Rectangular

y — !
= 2 11
o X =rcos(©) Cos =
ad y = rsin(0) A sia S
r Convert to rectangular coordinates:
0 = @
. i
Pole Polar Axis
Origin X-axis (E’:‘ E) H = 13.'
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Graph. Then find rectangular
coordinates.

-

(5, ?3'
T

(-5, E)

11T
-2 —
( 4}



9.5 Polar Coordinates16.notebook

March 19, 2018

- B . Find 3 more ways fo represent:
o o .
= : (4 —)
L.
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1. r = directed distance from O to P

2. 8 = directed angle, counterclockwise from the polar axis to segment OP

P=(r8)

",I f = directed angle Polar

axis

10
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Coordinate Conversion

Rectangular to Polar

y Y
o tan(&)= <
(x, ¥)

Convert to polar coordinates:

Pole Polar Axis (2 , 2)

Origin X-axis
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Plot the point. Then find two sets of polar coordinates for the
point for 0< 0 < 2.

(O’ _5)
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Polar to Rectangular
X = rcos(0)

y = rsin(0)
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Rectangular to Polar Coordinates
Y
tan(t)=-

;»2 :x2_|_y2
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f Coordinate Conversion
The polar coordinates (r, #) are related to the rectangular coordinates (x, y)
as follows.
Folar-to-Rectangular Rectangular-to-Polar
¥
x=rcos#f tan # = =
X
y = rsin @ rf=x*+ y?
\

15
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Polar-to-Rectanqular Conversion
Convert the point (2, #) to rectangular coordinates.

For the point (r, 6) = (2, ), you have the following.
y=reosf=2cos = -2
y=rsnfi=lsmr=10

The rectangular coordinates are (v, v) = (=2, 0). (See Figure 9.65.)

¥

=

l e
(r.@)=(2 1)

— . i :
(x,y)=(=2,0) 1 2

-1

Figure 9.65
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Rectangular-to-Polar Conversion

Convert the point (-1, 1) to polar coordinates.

For the second-quadrant point (x, vy} = (—1, 1), you have

tan f# =

Because @ lies in the same quadrant as (x, y), use positive r.
r=Jd+y¥=J-1F+(1f= 2

S0, one set of polar coordinates 15

(r, #) = (ﬁ E) (6 y)=(=1,1)
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=2 -1

Figure 9.66
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Practice Problem:

x*+y° =16

Whatdoes  x* 4 > = ?
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