Section 2.4

[image: image1.png]v The circle of radius 1 centered at the
origin in R? can be represented by
the Cartesian equation x> + )2 = 1.

This circle can also be represented by
the joining the following sets of points:

Another (and “cleaner”) representation of
this circle is the following set of points:




[image: image2.png]Suppose we want to parametrize the line in &3 through the points
6,-2,-3)and (5,-7,2).

The direction of the line can be described by the vector
The line can be described by

The line can be represented by the set of points

Suppose we want to parametrize the graph of y = x2 in R2.




[image: image3.png]Suppose a circle rolls along the x axis as a wheel rolls on a level surface.
Let b(?) be the path of the point on the circle initially touching the x axis.
If the radius of the circle (wheel) is R, then parametrize the path of the
point in one revolution of the circle (wheel). (This path is called a

cycloid.)
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If the center of the circle was at the origin and did not
move, then we could describe the path of the point at
the bottom of the circle in one clockwise revolution as

If the center of this circle was shifted to the point
(0, R), then the path would be changed to




[image: image4.png]If this circle is now allowed to roll along the x axis, observe that




[image: image5.png]Definition of differentiable path, velocity of a path, and speed of a path
(page 145) z

i
Consider a path in R? defined by
ce(®) = [x(D), y(t) , 2(1)] (a position vector)

The velocity vector ¢/ (t) = [x7(¢) , y (1), z7 ()] at
each point is tangent to the path ¢(¢) at that point.




[image: image6.png]Find the velocity vector for the path of the circle

c(f)=(6cost,6sinf) for 0<¢r<2m

Find the velocity vector for the path of the line
c(t)=(5t+6,-5t-2,—1t-3) for —o<t<»®

Find a vector tangent to the path ¢(7) = (cos 7, sin 7, %) for 0 <t

[~s]




[image: image7.png]Consider the path ¢(r) = (cos 7, sin ¢, ) for 0 <7< .

(a) Find 7 when the path goes through the point (-1 , 0, 97?).

(b) Find the line tangent to the path at the point (—1 , 0, 97?).
(1=

The direction of the line can be described by the vector

The line can be described by

The line can be represented by the set of points




[image: image8.png]Consider the path
c(t)y=(6cost,2sint) for 0<t<2m.

(a) Sketch the path of a particle
traveling along this path.

(b) Find the position and speed
of the particle when #= /4 .

(¢) Suppose that at the point where ¢ = 7/4, the particle were to fly off the
elliptical path and travel in a straight line in the direction of the
tangent. What would the particle’s position be when ¢ = 4?
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