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MATH 251/GRACEY NAME
WORKSHEET/10.4

POLAR COORDINATES AND POLAR GRAPHS

Describing a point in the plane in polar coordinates
e Angles are in radians
* Points are described using the distance from the origin, called r,
and its angle in radians measured counterclockwise from the
positive x-axis, called 6.

> This gives us the point (7.6) instead of (X,)

» Since the angle measure is unique over one revolution of a
circle, we do not need to use negative values for r
= If we have a negative value for r, we simply add m to
the angle measure and consider the positive value for

r S0 (—r,9) :(r,9+7[)

1. Plot the point in polar coordinates and find the corresponding
rectangular coordinates for the point.
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SLOPE IN POLAR FORM

dy dy/d8 f(6)cos@+ f'(0)sinb

dx  dx/d6 —f(6)sin@+ f’(6)cosb
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Tangent lines at the pole

, dx/d6@+#0 at (r,0)

1f f(@)=0andf’(&)#0, then the line 6=« is tangent at the pole to

the graph of = f(9).
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ARC LENGTH IN POLAR FORM

Let 7 be a function whose derivative is continuous on an interval & <6< ﬂ The

length of the graph of I = f(9) from @ = +to gzﬁis

s=[J[r @] +[r(6 ]da L\/ ( Tdé’

AREA OF A SURFACE OF REVOLUTION

Let # be a function whose derivative is continuous on an interval & < 0 < ﬁ The

area of the surface formed by revolving the graph of "= f (9) from 6 =«
to &=/ about the indicated line is as follows.

1.5 =2z [ £(8)sin6\[[ £ ()] +['(6)] d6 (about the polar axis)
2 . _£
2.5=2x[ £(8)costy[ £ (8)] +['(6) a6 (about el 2)
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