Linearization and the chain rule

1. Suppose the mysterious function f(z,y) has the following level set diagram {contour map).

The points (1,1) and (-1, 1) are marked with dots. Let L;(z,y) be the linearization of f at (1, 1)
and Lo(z,y) be the linearization of f at (—1,—1). Which of the following is the level set diagram of
Li{z,y)? Which of the following is the level set diagram of Lo(z,y)?
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2. Find the tangent plane to

o the cylinder {(z,1,2) | 22 +92 = 4); (1,3, 5)6\ Ly, 2) = 2(x-1) + z(y_ )

e the graph {z=ysinz}; (w/6,2,1)

at the point
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o the graph {z=f@y)}h  (ab).

. Warm-up problem: A clown is inflating a spherical balloon so that its radius at time ¢ is ln(1 + ).
Find the rate at which the volume of the balloon is changing at time ¢. {Remember that the volume
of & sphere of radius z is 37z%.)
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. An ant is walking around on the blackboard. The temperature on the blackboard at the point (z,y)
is z*y?. The ant’s position at time ¢ is given by the vector-valued function 7(t) = (cost,e’). What is
the rate of change of temperature experienced by the ant (with respect to time) at any time £7
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. Quick gradient practice: Find the gradient V f of the following functions f.

(8) (a9} =% +v* <'l><) Ly

b) @y =2+ +2% (Ux, 2y, 22D
(¢) flz,y) ==y <}’) Y.

(@) f(a,y,7) =ayz. {yz, x2, Xy

. A fly is flying around a room; his position at time ¢ is 7{t) = (cost,sint,t). The temperature in
the room is given by the function f(z,y,2} = zyz. What is the rate of change of the temperature
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8. Suppose u = % +y* + 22, T = 5%, y =sin g, and z = e*. Fmda—s-
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9. Suppose z = 22 — y?, z = sin st, and y = te®. Find gg and %
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10. (Implicit differentiation.) The equation z%y® 4+ 2% + 222% = 9 describes the surface shown. Find 42
at the point {—1,1,-2). ‘
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