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Polar Coordinates

Introduction

Questions:

1) Given the point with polar coordinates (r,6) = (3, %) find three other sets of

coordinates for the same point with different angles @in the range 27 <6<2r.

Conversion between Polar and Cartesian Coordinates

Questions:

2) Convert the following sets of Cartesian coordinates to polar coordinates:

a. (1+3) b. (-2.-2) c. (0,-5)

3) Convert the following sets of polar coordinates to Cartesian coordinates:

TR

Conversion between Polar and Cartesian Coordinates

Questions:

4) Convert the following equations in Y to polar formin 0.

a. 2x-5x°=1+xy b. x*+y?=6y c. x=3 d. .y=-4
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5) Convert the following polar equations in '+¢ to Cartesian formin *'¥:

a. r=-8cosd b. 6risin@=4-cosé
T
d. 6=—
C. r=2 4

6) Sketch the graph of r =2+4siné .

Tangent Lines in Polar Coordinates

Questions:

7) Find the equation(s) of the tangent line(s) tor =sin(46)cos(8) at 6 = % .

8) Find the equation(s) of the tangent line(s) to r =1-2sin@ at the origin.

Area in Polar Coordinates

Questions:

9) Find the area inside the graph of I =6+4C0S8 and to the left of the Y -axis.

10) Find the area between the circles =1 Yy
and I =28IN6 55 in the figure:
Area
1
-1 1 7
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Arc Length in Polar Coordinates

Questions:

11) Find the length of the circumference of the cardioid ' =1+¢C0s&

12) Find the arc length of one petal of the rose I =6+4c0s0, 4
[No need to evaluate the integral]

Surface Area in Polar Coordinates

Questions:

r=cosé , osesf
13) Find the surface area obtained by revolving the curve 2 about the
X -axis

14) Find the surface area obtained by revolving the curve r =4+4sin@, —% <0 S%

about the y-axis.
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Answer Key:

Y (8

2) a (2,1j b. (2\/5,5—”] c. (53—”j d. (5,2.214)

3 4 2
3) a (-22) b. (2,-2+3) c. (0,0) d. (3-3V3)
4) a.l+r’cos@siné b. r=6sin®d c. rcosé =3 d. rsind=-4
5) a (x+4) +y? =16 b 4x*+y? —x c. X +y*=4 d. y=x
6) see figure:
2y tyl

3J§ "2

V3 3
8 O=—|=—X, Yyl O0=—|=——X
) y( 6) 3 y( 6) 3
9) A=227n-48
2 3 g

10) A=Z V3

3 2
11) L=8

3
12) L=3[sin”20+4cos’ 20d0

0
13) S==x
1) 5127

5
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