Section 10.7: Vector functions and space curves

Main ideas of pp. 580–584?

..?..

..?..

· The connection between space curves and ranges of vector functions

· Matching vector equations with the curves they determine

· Parametrizations of curves in space are not unique

· Visualization of curves in three dimensions

2-D plane curves: r(t) = (x(t),y(t)( = the vector with tail at (0,0) and head at (x(t),y(t)).

This is the vector-function [O(P(t)] that at time t points from the origin O to the moving point P(t) = (x(t),y(t)).

Example: r(t) = (t2,t4(.

What curve does the head of this vector trace out as t goes from –1 to 1?

..?..

..?..

The part of the parabola y = x2 with 0 ( x ( 1.  (It traverses it twice: once from right to left and once from left to right.)
On to three dimensions!

r(t) = (x(t),y(t),z(t)(
Example: (cos t, sin t, t(
Show “Vector Functions and Space Curves” (curve 2)

Given a space curve (x(t),y(t),z(t)(, we can project the curve onto the three coordinate planes, obtaining three different plane curves (x(t),y(t)(, (x(t),z(t)(, (y(t),z(t)(.

Is this the same as taking traces?

..?..

..?..

No; we take traces of surfaces, not curves!

Also, the trace of a surface is the intersection of the surface with a particular plane x = a or y = b or z = c; here we take ALL the points on the curve and PROJECT them to the plane x = 0 or y = 0 or z = 0.

Example: The “twisted cubic” r(t) = (t,t2,t3(.

The x,y-projection of the twisted cubic is the 2-dimensional curve (t,t2(; what does it look like? …

..?..

..?..

A parabola.

What about the x,z-projection? …

..?..

..?..

The graph of y = x3.

[Show “The Twisted Cubic Curve”]

Show “Visualizing Space Curves” (curve 1)

Do Exercises 17 – 22 in class (page 589).  See http://jamespropp.org/241/09.23.pdf for solutions.
