Section 10.9: Motion in space: velocity and acceleration (concluded)
Describe in words those plane curves r(t) for which a(t) is orthogonal to v(t) for all t.

..?..

..?..

Uniform circular motion.  And …

..?..

..?..

Linear motion at constant speed (a(t) = 0).

Anything else?

..?..

..?..

Any motion at constant speed.

(In one direction: If a(v = 0, then the derivative of v(v is 

v(v( + v((v = v(a + a(v = 0; so v(v, also known as |v|2, is constant; so the speed |v| is constant.  The proof of the other direction is similar.)

Non-uniform circular motion: If a particle moves around a circle at constant speed, its acceleration points toward the center of the circle (perpendicular to the velocity vector), but if the particle is speeding up or slowing down, then the acceleration vector gets deflected.  For instance, let r(t) = (cos t2, sin t2) (for t ≥ 0), corresponding to faster-and-faster circular motion; one can check that r((t)(r(((t) = 4t, which is positive, corresponding to the fact that v(t) and a(t) make an acute angle.

[Omit this year:]

Individual work: A particle moves along the curve defined by the equation y = sin (( x).  The x-coordinate x(t) of the particle satisfies the equation dx/dt = e2t.  At t=0, the curve is at the point (1/2, 1).

(a) Find x(t) in terms of t.

(b) Find y(t) in terms of t.

(c) Find the velocity vector v(t).

..?..

..?..

Answers: 

x(t) = (1/2) e2t , 

y(t) = sin (((/2) e2t),

v(t) = (e2t, ( e2t cos (((/2) e2t)(
Questions on chapter 10?
For Thursday, come up with answers to the True-False quiz for Chapter 10.

The first student who brings this sentence to my attention wins $1
Section 11.1: Functions of several variables

[Collect section summaries for section 11.1]

Main ideas?

..?..

..?..

· A function of two or three variables is a rule assigning a real number to every point in its domain.

· Functions of two variables can be represented by surfaces, and can be described in two dimensions by contour maps and horizontal traces.

· Functions of three variables can be described by level surfaces, and are generally more difficult to visualize than functions of two variables.

Show TEC animation 11.1B, “Level Curves of a Surface”

Show TEC animation 11.1A, “Animated Level Curves”

Question: Why is the domain of the function in Example 4, g(x,y) = sqrt(9–x2–y2), shaped like a disk?

..?..

..?..

Because it is the region {(x,y): 9 – x2 – y2 ≥ 0}, or 

{(x,y): x2 + y2 ≤ 9}.

One way to describe functions of two variables f(x,y) is to think of the contour f(x,y) = t existing at time t, plotted in the x,y-plane.  One can imagine slicing the surface z = f(x,y) by the moving plane z = t, and taking the resulting curve and projecting it down to the x,y-plane.

With this way of looking at things, a sphere is a point that becomes a circle, grows, and then shrinks to a point.

This approach then makes it easier to describe functions of three variables, even though we can’t plot their graphs in the ordinary way.

A function of three variables can be visualized by way of a level surface that changes with time.

Revisit Example 11: f(x,y,z) = x2 + y2 + z2 can be pictured as a point a time t = 0, a sphere of radius 1 at time t = 1, a sphere of radius sqrt(2) at time t = 2, and so on.

In other words, f(x,y,z) = x2 + y2 + z2 can be pictured as a growing sphere, and the level surfaces of the function as snapshots of the process.

Another good function to describe using this method is f(x,y,z) = x2 + y2 – z2; think about this for next class.
