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A polar curveis the graph of an equation= f (8 where(r,8 Jare standard polar coordinates of

a point P. The relationship between the Cartesian coordixatg@sa(id polar coordinates
(r,0)of a point P are given by the equatiansr [cos@ andly =r [$in(@ ).

Exercise 1
Plot the graph of =sin56 on the TI-89 (TI-92 Plus).

Solution:

Any equation of the formy = alcosf8 pr y =alsin(nf)wherea is an arbitrary real number

andn is an arbitrary positive integer is calledose curve.If nis odd, there are exacthieaves
(loops); ifnis even, there are exactlyp Raves.

Press thlODE key. SelecB:POLAR for Graph. Select:RADIAN for Angle. Enter the
equation in thé/= Editor. Pres@"™ + (CHAR) and selecl:Greek and9:6.
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To see the five-leaved rose traced out, highlight the equation andGElaitt underF6 Style
Set the appropriate values for window variables. Note that the graph is completely traced out as
0 varies from O tar. Letting 8 vary from O to 2rretraces the graph.
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To observe the retracing of the graph changeédtmax variable in the window to 2. In the

TbhSet (Table Set Window ) siStart to O andAtbl to%5 . Look at the table of values.
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In theGRAPH window pres$=1 Tools SelecO:Format and2:Polar for coordinates.
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Pres$=3 Trace on the Graph Screen to see the points.
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Recall that the point(sl%,.866025 and (%,—.866025 are the same point. On the table these

points are given a620944.866025 and (3.35103-.866025)

Exercise 2
Find the area enclosed by one loop of the five-leaved rose.
Solution:

The area A of a region bounded by the graph of a continuous nonnegative funetidd and )
6 =aandf =bwhere & b-a< 2rmis given by

_ Pl
A= [ 216)d6.

The area of one loop of the five-leaved rose pictured in the graph below can be calculated on the
HOME screen as illustrated below.
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Answer: The area of one loop of the five-leaved rosze(—)lsquare units.

Exercise 3
Find the total area enclosed by the five-leaved rose.

Solution:

The total area enclosed by the five-leaved rose pictured in the graph below can be calculated on
theHOME screen as illustrated below. One method entails multipling the area enclosed by one
loop by 5.
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An alternative method calculates the area of all five leaves in one operation as depicted below.
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Answer: The total area enclosed by the five-leaved rols;:esmjare units.

Exercise 4
Find the length around the edge of one loop of the five-leaved rose.

Solution:
The length L of a polar curve= f (6 Wwherea<8 <bis given by

L= I:\/f(er)2 + £(6)2d8.

Calculate the integral on ttdOME screen as depicted below.
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Answer: The length around the edge of one loop of the five-leaved rose is 2.101 units.

Exercise 5
Find the total length around the edges of the five-leaved rose.
Solution:

Calculate the integral on thtdOME screen as depicted below. One method entails multipling
the length around one loop by 5.
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An alternative method calculates the length around all five leaves in one operation as portrayed
below.
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Answer: The total length around the edges of the five-leaved rose is 10.505 units.



