Section 10.3 Polar Coordinates

10. Sketch the region in the plane consisting of points whose polar coordinates satisfy the given conditions.
3<r<5, 2r/3<6<4rn/3

Solution:
3<r<b, 2r/3<0<4x7/3
| ] 7]

18. Identify the curve by finding a Cartesian equation for the curve.
0=m/3

Solution:
0=2 = tanf=tans = <= V3 &y = /3, aline through the origin.
x

25. Find a polar equation for the curve represented by the given Cartesian equation.
224 y? = dy

P +y* =4y = r’=drsinf = r’—4rsinf=0 = r(r—4sinf)=0 = r=0orr=4sinb.

Solution:
r = 0 is included in » = 4sin @ when 6 = 0, so the curve is represented by the single equation r = 4 sin 6.

36. Sketch the curve with the given polar equation by first sketching the graph of r as a function of € in Cartesian
r=142cosf

coordinates.
Solution:
r=1+2cosf .
9 =
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54. Sketch the curve (22 + y?)3 = 422y

Solution:
The equation is (z* + y?)* = 42*y?, but using polar coordinates we know that (1, 7/4)

2> +y*> =r?and z = rcosf and y = rsin@. Substituting into the given
equation: r® = 4r%cos® 0r?sin’0 = r® =4cos’fsin’f =

r = 42cosf sinf = £sin20. r = £ sin 26 is sketched at right.

58. Show that the curves r = asinf and r = acos 8 intersect at right angles.

Solution:
These curves are circles which intersect at the origin and at (% a, %) . At the origin, the first circle has a horizontal

tangent and the second a vertical one, so the tangents are perpendicular here. For the first circle [» = a sin 6],
dy/df = acosf sind + asinf cos = asin20 = aat = I and dz/df = acos® § — asin® 0 = acos20 = 0
at @ = 7, so the tangent here is vertical. Similarly, for the second circle [r = a cos 0], dy/df = acos26 = 0 and

dr/df = —asin20 = —a at = 7, so the tangent is horizontal, and again the tangents are perpendicular.



