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Study Guide
Block 2: Vector Calculus

Unit 5: Polar Coordinates II

1. Read Thomas, Sections 11.4 and 11.5.

2. Exercises:
2.5.1(L)

The curve C has the polar equation r = £(§). Let 4 denote the
angle between the tangent line to C at the point (ro,eol and the
-
vector OPo'
a. Use only polar coordinates to develop the fact that
r

= o

tan Y = ar
48 /g=g
o
|

b. Derive the same result as in (a) but by using %% expressed in
terms of r and 6.

c. Find the angle y at the point PO(%,% on the curve C where the
polar equation for C is r = sin26 + 1, Use this information to
construct the tangent line to C at Po.

d. With C and P_ as in (c), use g% to find the tangent line to C |
at Po'
2.5.2(L)

Let C be the curve whose polar equaticn is r = sin 26, and let
1 m
Po(§/§'§} be on C.

a. Use g% to fina the slope of C at any point, and in particular,
compute the slope of C at Po.

b. At what point in the first guadrant does C attain its greatest
heignt?

c. At what point(s) in the first gquadrant is the line tangent to C

parallel to the y-axis?
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2.45.:3

With C and Po as in Exercise 2.4.2(L), use the equation for tan y
to find the line tangent to C at Po‘

2.5.4

Let C denote the curve whose polar equation is r = sinze.
a. Compute tan y at the point P (l,“} on C.
o' 2'%
b. Use (a) to construct the line tangent to C at PO.

c. From either (a) or (b), determine the slope of the line tangent to
C at Po.

2.5.5(L)

a. From the fact that n
as . A, )’ i
x&- & |
where s denotes arc length, show that if x, y, and r are differ- !
entiable functions of 6, then

Qalﬂa
@i

_ L2 dr
= r +(d_8-) .

b, Use (a) to find the length of the curve C if its polar equation is

given by r = sec 8, 0 £ 8 £ %.

~

2.5.6

Find the length of the curve C if its polar equation is
r=1+cos 6, 0 £ 6 g 2mw.

2.5.2
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If the polar equation for C is r = sin 0, where 0 £ 6 & 27, find
the area enclosed by C.

C, has the polar equation r = sin 6 while C, has the polar equa-
tion r = cos 6. Find the area of the region common to Cy and Cye-

If ¢ is the curve defined by the polar equation r = sin %,

0 £ 6 £ 4m, then C has two "pieces" in the first quadrant. Find
the area of the region bounded between these two pieces and the
positive x- and y-axes.

2,5.3
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