Areas and lengths in

Different ways of representing curves on the plane

Given as a function
(), y =t}
Example {(x,y) : y =x>+x-0.5
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As the set of points satisfying an equation

{(xy) : G(x,y)=0}
Example {(x,y) : x>+ y?=2

polar coordinates .
By parametric equation
- x=£(t), y=g(t), tin [a,b]
Example x= sm(t), y=sin(2t),
tin [0,2m]
A different way of Fix

representing a point on the

plane: polar coordinates Ajpeiiiiine el et

a ray from the point (the polar axis)

A point P has polar coordinates (1, ©) if

1. The distance form the poleis Irl.

2. © is the measure of the directed angle
starting at the polar axis and ending at

the ray from the pole to P. P=(r, 0
0] 0= directed angle > Polar
Pole (Origin) — axis

In rectangular or cartesian
coordinates:

The plane is “organized” as grid of
horizontal and vertical line lines.
A point is labeled with a pair of
numbers that correspond to the
vertical and the horizontal line the
point belongs.

In polar coordinates:

We break up the plane with circles
centered at the origin and with rays
emanating from the origin.

We locate a point as the intersection of
a circle and a ray.




How to plot a point P with polar coordinates (r,0)
»
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How to plot a point P with polar coordinates (r,0)

Plot the points with
polar coordinates
given below.

+ (0, 27)
“ (4,1/6)
# (:3,m/2)

r= (x2+y?)1/2
© = arctan(y/x)

If (x,y) in rectangular _Nhe polar coordinates

coordinates is given of the point are (1, ©)
X=r.c0s©
. y=r.sin® The rectangular
If (1,©) in polar coordinates of the
coordinates is given point are (x,y)
(xy)
d y
6

Example

1.Find polar coordinates for a the point with rectangular
coordinates (2v3,2)

2 .Find the rectangular coordinates for the point with polar
coordinates (-4, 51/ 6)

3.Sketch a graph of the polar curve r = sin© - cos©
4 Sketch a graph of the polar curve r = cos(50)




Polar curves

A polar curve is a curve described by an a equation in
polar coordinates.

Plot the following examples
+ r=3cos(20)
* r= (1-cos®© )
« =0

“ r=sn0O

Area of a sector of a circle of radius r

Area A of aregion bounded by a polar curve
of equation r=f(©), © in [a,b]
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Arc length review
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Length of a curve in polar coordinates

{x =rcos0 & r=10)

y=rsin0

Given the polar curve

z =rcosf = f(6)cosb

Differentiate with respect to ©

dr dr . dy dr .
@_@cosﬁ—rsma @—@smﬁ—krcosﬁ

Square and add
dz\? dy 27 dr\’ 29 2dr Osin 6+ r2sin20
Tl + ) = \gg) cos"0—2rscosfsin + rsin

+ d12'29+2dl'9 0+12cos’ 9 = d12+2
a0 s’ ngsu'l Cos 77 COos = a0 T

y=rsinf = f(0)sinf

Using the formula for parametric curves

[b/ (%X(f)]z*L ( j, y(f))2 de L= /b r2 + (%)2&9

Example: Express (but not
evaluate) as an integral the
length of a petal of 3 cos(26)

Example: Express (but not
evaluate) as an integral the arc
length of the cardiod lying above
the x-axis.

r = 1-cos©
O in [0,2m]

b dr\?2
L= 24 (2 a9
/a T*(d@)

Example: Compute the arc length
of the circle r = sin©
O in [0,2m]

Example: Compute the length arc
of the spiral r = e®

in [0,2m]

Example: Compute the arc length of
the circle r = sin®
O in [0,2m]

+ b dr\®
L= 2y (Y a9
/ Vrr (do)

Example: Compute the length arc of
the spiral r = e®
in [0,2m]

Example: Compute the arc length the
graph of the curve y=x3/2,
x in [0,5]

Example: Compute the length two
arcs of the cycloid x=© - sin®, y=1-
cos ©. (Hint (1-cos(t))=2 sin2(t/2))
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JEVF®)2 + (d )2 dt




