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; LABORATORY PROJECT: FAMILIES OF POLAR CURVES

This project can be completed
anytime after you have studied
Section 9.3 in the textbook.

In this project you will discover the interesting and beautiful shapes that members of families of polar curves can take. You will also see how the shape of the curve changes when you
vary the constants.
1. (a) Investigate the family of curves defined by the polar equations r 苷 sin n, where n is a

positive integer. How is the number of loops related to n?
(b) What happens if the equation in part (a) is replaced by r 苷 sin n ?
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2. A family of curves is given by the equations r 苷 1 ⫹ c sin n, where c is a real number

and n is a positive integer. How does the graph change as n increases? How does it change
as c changes? Illustrate by graphing enough members of the family to support your
conclusions.
3. A family of curves has polar equations

r苷

1 ⫺ a cos 
1 ⫹ a cos 

Investigate how the graph changes as the number a changes. In particular, you should
identify the transitional values of a for which the basic shape of the curve changes.
4. The astronomer Giovanni Cassini (1625–1712) studied the family of curves with polar

equations
r 4 ⫺ 2c 2 r 2 cos 2 ⫹ c 4 ⫺ a 4 苷 0
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where a and c are positive real numbers. These curves are called the ovals of Cassini even
though they are oval shaped only for certain values of a and c. (Cassini thought that these
curves might represent planetary orbits better than Kepler’s ellipses.) Investigate the variety of shapes that these curves may have. In particular, how are a and c related to each
other when the curve splits into two parts?

