[Collect section summaries for 10.1.]

Chapter 10: Vectors and the Geometry of Space

Section 10.1: Three-dimensional coordinate systems

Main ideas?

..?..

..?..

· Right-hand rule

· Coordinates (example?)

· Coordinate axes and coordinate planes (example?)

· Projection onto coordinate planes (example?)

· Distance formula in three dimensions (what is it?)

· Equation of a sphere (example?)

· The interplay between equations and shapes
Mnemonic for right-hand rule: thumb points in the x direction, index finger points in the y direction, middle finger points in the z direction.

Find the coordinates of the data projector hanging from the ceiling:

..?..

..?..

x=10, y=10, z=8 (in feet)

Project the projector onto the floor and walls:

..?..

..?..

x,y plane: (10,10,0)

x,z plane: (10,0,8)

y,z plane: (0,10,8)

We can project not just individual points, but sets of points as well: for instance, if we take the line segment joining (1,2,3) and (4,5,6) and project it into the z=0 plane, we get

..?..

..?..

the line segment joining (1,2,0) and (4,5,0).

Page 538 uses the notations


R ( R ( R  = {(x,y,z) | x, y, z ( R}

and


{(x,y,z) | z = 3}.

Note that “{z=3}” is not an acceptable shorthand for the latter.

Important: R (which I’m putting in the wrong font because my version of Microsoft Word doesn’t have the right one) stands for the set of all real numbers, not a variable ranging over the real numbers.  So don’t write “{R3: z=3}” either.
The distance formula in 3-space:

The distance between (x1,y1,z1) and (x2,y2,z2) is …

..?..

..?..

the square root of 

(x​2 – x1)2 + (y2 – y1)2 + (z2 – z1)2.

“Why isn’t it the cube root of 

(x​2 – x1)3 + (y2 – y1)3 + (z2 – z1)3?”

..?..

..?..

Answer #1: See the derivation of the correct formula.

Answer #2: That cube root can be negative, but distances can’t be!

Answer #3: The correct 3-dimensional formula should have the property that it reduces to the ordinary 2-dimensional formula when we restrict to a plane, like the x=0 plane or the y=0 plane or the z=0 plane; the (incorrect) cube root formula doesn’t have this property.

“But the 2-dimensional distance formula for the distance between (x1,y1) and (x2,y2) doesn’t specialize to the 1-dimensional distance formula when we restrict to a line, like the line y=0!”

..?..

..?..

Doesn’t it?

..?..

..?..

The distance between (x1,0) and (x2,0) is indeed equal to sqrt((x1–x2)2), also known as |x1–x2|.

What surface is represented by the equation 

z = sqrt(R2 – (x2 + y2))?

..?..

..?..

A hemisphere, since z takes on only non-negative values.

“Why is y = x the equation of a plane?  I thought it was the equation of a line!”

..?..

..?..

In 3-space, there’s a z in the picture, and it can vary.

{(x,y): y = x} is a line; {(x,y,z): y =x} is a plane.

The rest of the class will be group work.

Divide up into groups of three or four and work on this handout.

You can take the solution sheet, but you’ll get the most out of the experience if you don’t look at the solution sheet until you’ve done everything you can with the problems, and preferably created a sketch for each equation.

Before we do the group work, though, a reminder:

For next time (Friday), read 10.2, and submit your section-summary in class.

[Hand out worksheet; split students into groups; hand out solutions at the end of class.]

