1. MORE ON DERIVATIVES

1.1. Using the Chain Rule, I. Let s(t) = f(z(t),y(t)), and assume that

Additionally, suppose that you are told that
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What is y'(3)?

1.2. Chain Rule in Proofs. The function f(z,y, 2
point from the origin. Show that if 7(¢) = (z(t),y(t), z(t

f(z(t),y(t)) =1 for all t.

Conclude that the curve 7(¢) is contained in the unit sphere.
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+ 22 measures the distance squared of a
7(0) = (1,0,0), and #(t) - 7 (¢) = 0, that



1.3. Implicit Differentiation. Let f(z,y) = x® + y%. Suppose that we have a curve 7(t) = (z(t),y(t))
which traces out a level set of f so that
f(t),y(t)) = 2.
Additionally, suppose that
(2(0),y(0)) = (1,1).

Finally, assume that 2/(0) = 1. Find the velocity vector #(0).

Notice that the velocity vector of 7(¢) is tangent to the 2-level curve at the point (1,1). Use this information
to find a tangent line to level set at (1,1).



