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Polar Graphing Group Activity Date

For vears, you have been ploting function equations on a Cattesian coordinate grid. In this activity, you
will learn about the polar coordinate system and graphing polar equations. The polar coordinate system
consists of a fixed point called the pade (similar to the origin in a Cartesian coordinate system) and a fixed
ray called the podar axis. A polar coordinate graph 1s usually made on a grid that shews concentric circles
that have the pole at the center and rays that begin at the pole and are associated with different amounts of
turn. Each point in the polar coordinate system 13 identified by itz distance from the pole, represented by
and an angle of tum from the polar axis, represented by & The polar coordinates of a point are given in the
form [#, £]. The coordinate # 15 called the radiad coordinate and the coordinate &is called the arngular
coordinate. When &is positive, the angle iz measured in the counterclockwise direction and when &is
negative, the angle 15 measured 10 the clockwise direction.

I On the polar grid below, there are Four points that have already been graphed.
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1. The point 4 can be represented by the coordinates |:2’ §:| ot the coordinates |:2’ ?} . Explain why

esg two coordinate pars represent the same point and giye another coordinate pair for this point.
) Y - v - = il —_ H)
2. Point B can be reprﬁlted by the Eoordinates |:2, _?—ﬂ-
for & 6
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3. Ona polar graph, a point’s distance from the pole will always be a positive number. Because of this,
plotting points with a negative » value 15 not completely straightforward. The point & can be

i| . Eepresent point B using:g positive value

represented by the coordinates |:3, Z—Ni| as well as [—3, ;;—Ti| Ghive two different sets of polar

coordinates for point D, MMake sure one set has a negative radial value.
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4. Plotthe following points on the polar coordinate grid on the front of this packet Then prowide two
other coordinate pairs that represzent the same point. Cne of yvour representations should have a
negative radial c:oozmate and one should have a positive radial coordinate. Additionally, one

should have a negal vw%c:okli&te aﬁﬁxssml&vsve ositive angular coordinate.

] G 2]
% 6%

Lss Y- (s ¢
25 FLE) - )75 |

e [-2,6) - [257]

5. Ezxplain why every point on a polar coordinate system can be identifie d with an infinite number of
coordinates.

Ef ‘O] cen be vegresented by [r )9"'2'(1}’]

L
II. In the next part of this activity, you will explore graphs of polar equations. & polar equalﬁ 1g§ ‘:“,
function rule in the form » =4 &, where & can be measured in radians or degrees. '*ea'f

What is the independent Variable?g What 15 the dependeni vanable? /\

Switch vour calculator inte degree mode.
To graph in the polar coordinate svstem using vour calculator, use these settings:

*Unsaved — b . *Unsaved —

6.67 Ly 667 3y

1:Function - P
2:Equation : . 4! -
3:Parametric

-10

2:Expand E
A Hr ite . P
4 Table 5:Scatter Plot

6:Sequence " rilgl=
1)< 7:Differential Equation 0<6<360 Gstep=15] P
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Use your calculator to explore the following:

=asin &
1. Consider equations of the form: T ass Experiment with different values for a.
¥ =acos#

a. What tvpe of figure is created by these equations? c;"c 'C.

b. How do the figures differ when different trig functions are used (sin vs. cgs)’?

orle ntodtion ; %c«.,

c. Whatis significant about the g-value?

O- (5 Hhe dq'aw\e‘l'e’.

fo lee X+ b

=athsinf
2. Consider equations of the form: roa=osE . Limacons
r=athcosf
=2+3sind =4+3sin# =44+ 4sin &
Graph together: ’ S Graph together: " > Graph together: " S
r=14+3cos# r=34+2cosd r=2-2cos#

a. How do the figures differ when different trig functions are used (sin vs. cos)?

See b,

b. Whatis it about the “a” & “b” values that determines the shape of the graph? {Compare the
numbers to each other.)

Q(b q L..r [~ )b d""‘f'ﬁi Q= ‘ C&FA.'OIK

r = asin{nf)

r = acos(nd)

3. Consider equations of the form: Rose Curves

Graph these functions one at a time: r = 2sin(38) r=4sin(26) r=2cos(37) r=4cos(2F)

a. How dothe figures differ when different trig functions are used (sin vs. cos)?

Sea b,
b. What determines the length of a petal?

cC = )ov\g*h of 6:0"'-)

c. What determines the number of petals?

TE n is odd \4hen n= # of petfxls,
TE n s eveny Then g, 4 o2 Pgﬁw
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4. Inmathematics, a conic section (or just comic) is a curve obtained by intersecting a cone {more
precisely, a right circular conical surface) with a plane. The three conic sections that are created
when a double cone is intersected with a plane are:

a. Parabola
b. Circle and ellipse
c. Hyperbola

Each of the above curves can be represented in rectangular form as follows:

2 P 72
Cirde: =° + y2 =a’ Ellipse: pr} + ;—2 =1 Parabola: !.-‘2 = 4axr Hyperbola: Pl 1
How might vou graph these in vour calculator? Think polar! Trv this:

Reset the window of vour calculator to that of the beginning of part II. Graph each of the

following, one at a time.
10 1 1
F= F= F=—
1+3cosd 3+2cosd 2—-2cosf

{Ignore aﬁes; they're asymptotes)
gurapfoduced?

a. Whatis the e ofthe shape for each fi
n12]«7’!""*-"a"i“" ellipse pareabola

b. How are these tions related to those of the limagons?
rec p- of
{ Anggon reeip. oft e ."o )
52 Askga@yfh cquation below dimp. limagon of Card'oid

a. r=10sin(#)cos*(8) This is called a Bifolium. Why?

R lea ves

b. r= —9 To see this graph better: Change Gmax to 3600; then Zoom - Fit.
T
FYI- This called a Spiral of Archimedes.

c. ¥=3csc(f)+5  Usethe same settings as those from part b.
This is called the Conchoid af Nichodemes. What happens if this is in terms of the secant?

ﬂ?hs UCV"h'Cu!’ y ;
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Polar Graphing Practice

1. What shape is the following graph? »=E8sin# Identifythe center and radius. Then convert the
equation into rectangular form.
CRE;:-J]] standard form for the equation of a circle: (x—AP + (¥ —KEP=#2
17¢

(039) X3 (y-43 =l

-
—
2. Sketch acrate graph..t:fthe following. Use a table to help vou plot vour points.

a. r=4sin(36) b. »=5cos(26) c. ¥= g +3 (Graph 2 revolutions )

‘Write polar equations for the following:

3. A circle with radius 4.8 and oriented to the polar axis ( = q . 6

4. Anexample of a hyperbola oriented to the m/2 axis f gy’ ; !s‘,gg

5. Anexample of an ellipse oriented to the polar axis (e = q*”‘da

6. An example of a logarithmic spiral _r = 3

7. Arose curve with 20 petals of length 13 units, oriented to the /2 axis r = "3 s: (4 ) (/0 9)

Amnswer the following:

8. Ralph was confused about how the polar equations above can be considered functions when their graphs
do not pass the vertical line test.

# Usethe definition of function to explain whyv each polar equation does represent a function.

fov ewch wlre of @ 17%hevt is Dwly one
cesociated oy lue,
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