AP Calculus BC
Lesson 11.4 Polar Calculus

1.

Consider the polar function(6) = 4cos .

a)

b)

d)

f)

9)

h)

Sketch a graph of the function:

Find1
dé

Find the values og—rg at the points wheré =%T and @ = 37” .

What do these values mean in terms of the mationg the graph?

. ar . :
When |s% positive? negative? zero?
Find parametric equations for the functionng# as the parameter.

Find % in terms of@. Simplify, if you can.
X

Find an equation for the line tangent to tregpgrat the point wheré :ig.
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Find 2 Y in terms of6, and evaluate a8 ="
dx 6




Consider the function(8) = 4coq 3):

5 -
a) Find a range of values férthat would 4+
trace the rightmost loop of the graph e

exactly once.
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b) Identify any points on the graph where

the derivatived—r is 0.
dé

c) For what value(s) of is % positive?

d) Find the point(s) on the graph where the tanhlyea is horizontal.

e) Use Calculus to find the leftmost point(s) be graph.

X=rcosd
Given the parametric equations for a polar fianct = f (8): {y— csing find an

expression f0|ﬂ in terms ofr and 4.

dx



2 2 2
4. Show tha(%j +(ﬂj :(ij +r?, given thatx=rcosd andy =rsind.
dég dég dég
[Hint: treat r asafunction of & and use the chain ruleto differentiate]

5. Find the total length of the following polar eas:

(@) r=4-8cosf

(b) r=sin(x)

(c) r=¢’ for0<f<?2



6. (a) Find (or recall) a formula for the area &fegtor of a circle in terms of the radius of the
circle,r, and the central angle of the sectér,

(b) Consider the polar curve r =2 gih(

Find the area enclosed by this curve using tHeviahg method:

I.  Divide the area into six parts using the lines
_Tr _Tr _r _am _ 5
6’6’ 6’5’

3 )

3’ 6

ii. Approximate the area of each part using dacusectors.
Use the largest angle measure in each part éordigte the radius of the sector.

iii. Write a Riemann sum that would approximate #nea inside the curve for
divisions.

Iv. Write an integral that represents the exagdaand evaluate the integral.



7. Draw and shade the area represented by theahteg

a) [;L(4co®) do

3

b) |5 (4sing) dg

¢) [:1(4coq B)) do

3

8. [1993-BC5] Consider the polar cumve 2 sin(¥), forO<sd <.

(@) In thexy-plane sketch the curve.

(b) Find the area of the region inside the curve.

(c) Find the slope of the curve at the point Wf@Fe%T.



9. Find the following areas

(@) The area inside one leaf of the rase 4cos(%)

(b) The area inside the outer loop but outsidarther loop ofr = 4 — 8cos§).

10. [1990 BC 4] LeR be the region inside the graph of the polar curwe2 and outside the
graph of the polar curve= 2(1 — sing)).

(a) Sketch the two curves in theplane.

(b) Find the area dk.

11. [1984 BC 4] Consider the curves 3cosf) andr = 1 + cosf).

(&) Sketch the two curves in thgplane.

(b) Find the area of the region inside the curve3cosf)
and outside the curve= 1 + cosf).

12. Find the area shared by the cirecles2cosf) andr = 2sin(@).



