Section 11.1: Functions of several variables (concluded)
A function of three variables can be visualized by way of a level surface that changes with time.

E.g., we can understand f(x,y,z) = x2 + y2 + z2 via the level sets x2 + y2 + z2 = t, which at time t is a sphere of radius sqrt(t).

What if we try this with f(x,y,z) = x2 + y2 – z2, looking at the level sets x2 + y2 – z2 = t with t going from –( to +(?
..?..

Two-sheeted hyperboloid ( Cone ( One-sheeted hyperboloid.  See http://www.supermath.info/conehyperboloidmorphing.gif
Figure out the domains of each of the following four functions f(x,y) [give students a minute each and then compare answers]:
f(x,y) = sqrt(y–x2)

f(x,y) = (sqrt(1–x))/(1–y)

f(x,y) = sin(sqrt(1–(x2+y2)))

f(x,y) = exp((x+y)/(xy))

..?..
..?..

f(x,y) = sqrt(y–x2): domain is {(x,y): y ≥ x2} (every point in the plane that lies on or above the parabola y = x2) 

f(x,y) = (sqrt(1–x))/(1–y):
 domain is {(x,y): x ≤ 1, y ≠ 1} (a half-plane with a ray removed)
f(x,y) = sin(sqrt(1–(x2+y2))): domain is {(x,y): x2+y2 ≤ 1} (a closed disk)
f(x,y) = exp((x+y)/(xy)): domain is {(x,y): x ≠ 0, y ≠ 0} (the plane with the two coordinate axes removed)
[Play “The Matching Game” in groups]
Questions?

Remember to do the true-false quiz on chapter 10 to prepare for tomorrow’s in-class debate!
