Polar Equations — BC Calculus 1. Discuss Polar vs. Cartesian Coordinates y = (@) vs. y = f(x)
2.
Converting Rectangular to Polar Converting Polar to Rectangular
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3. Graph the Polar Equation = 1 + cos 8 for 0 < 8 < 360° in increments of 15° on a polar grid of your choice.
After completing the graph by hand, use Geogebra or another graphing utility to check and compare your results.

4. a. Draw a right triangle in the first quadrant and b. Write sine and cosine ratio equations and solve for x
appropriately label its sides x,y, and 7. and y. - %>
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c. Using your polar equation 7 = 1 + cos @ for 0 < 6 < 360°, write parametric equations x = f(@)andy = g(8).

(Hint: Use your information from part b. to get started.)
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d. Determine the slope of the tangent line, yoi] of your polar equation when 6 =< es- s 3
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e. Write an equation for the tangentlinetor = 1 + cos 6 when 6 = %. Use a graphing utility to

graph along with your tangent line.
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5. Let’s examine a Circle with radius 5 centered at the origin.

a. Determine the area of this circle using geometrical b. Determine a Cartesian Equation for this circle, and
methods. a2 then determine the area of this circle using calculus
A = W methods.
A =25Ww =5

c. Draw a 15 degree sector of this circle. Determine the d. Draw a g radian sector. Determine the area of this
area of this sector. How would you determine the area of | coctor. try to stay in radians. How would you determine

this sector with angle measure 0(in deg:’;es). the area of this sector with angle measure 6(in radians).
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e. Write a formula for the area of a sector in terms of f. Write a formula for the area of a sector in terms of 6(in
6(in degrees) and 7. radians) and 7.
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g. Determine the polar equation for this circle. Set up an integral using what you see in partf to determine that
would determine the area of the circle. Evaluate the integral and verify.
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6. Use the polar equation = 1 + cos 8 for 0 < 6 < 2m to answer the following questions.

a. Draw a few thin sectors representing the area of the polar
equation.

b. Write an integral that will determlne the area of this polar

equation. 9 _ _ég c &B
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c. Evaluate the integral on your calculator to determine the

area. (Challenge: Evaluate the integral w/o your calculator. Hint: A half angle
identity will be used.)
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7. Use a graphing utility to check both forms of each equation. Soronert S,
Polar Equation Rectangular Equation
. . . Y
A Circle with Radius 5 C =5 Ya igm a5 ;(L: A 35::7-‘-;
(This equation does not need to be solved explicitly for y.)
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Equation #3 2] S = X
e =7 K
Equation #4 r = —8-cosf \é_ = X —x® x
(This equation does not need to be solved explicitly for y.) 5 :
Equation #5 2 iar(sn® ~ces® ) =0 x-D*+@+1) =2
Equation #6 r-cosf =4 x =Y
CwseS =¢ s, (\2 &
Equation #7 « —_— c=s O x =y?
o c = PN
Equation #8 r-sinf = —3 - -3
(This equation does not need to be solved explicitly for r.) )
Equation #9 Deces® -5t = | 4 (ree® Wesuat) 2x —5x° =1+xy
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8. Determining the Area of a Portion of a
Polar Curve.

Given: r =14 2cos8,0<0 <2m
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a. Determine the interval where the
small “petal” occurs.
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c. Write an integral that represgnts the
area of the small petal. Evalugte this

integral.
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d. Write an integral that would represent the area of the cartiod not

including the petal. Evaluate this area.
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2. The graphs of the polar curves r =3 and r = 3 - 25in(26) ure shown in the figure above for 0 < 8 < 7. X—é \ ‘,% ~ ’Q 3(0(0

(a) Let R be the shaded region that is inside the geaph of » = 3 and inside the graph of = 3 - 25in(26). Find

the area of 8.

(b) For the curve ¢ = 3 — 2sin(28), find the value of :f—‘; o @ = %
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() The distance between ihe two qurves changes for 0 < 8 < % Find (he rate at which the distance between

£

the two curves is changing with respect to & when 8 = 3

) A particle is moving along the curve r =3 — 25in(26) so that % =3 for all times ¢ 2 0. Find the value
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5. The graphs of the polar curves r = 4 and r = 3 + 2cos 6 are shown in the figure above. The curves intersect

S:r
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(a) Let R be the shaded region that is inside the graph of r = 4 and also outside the graphof r =3 + 2c0s 6,
as shown in the figure above. Write an expression imvolving an integral for the area of R.

E

(b) Find the slope of the line tangent to the graph of r = 3+2cosf atf= >

(c) A particle moves along the portion of the curve r = 3+2cosf@forO< @< -g- The particle moves in
such a way that the distance between the particle and the origin increases at a constant rate of 3 units per

second. Find the rate at which the angle 6 changes with respect to time at the instant when the position

T
of the particle corresponds to 8 = -7§- Indicate units of measure. Y
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