\S < Calculating Gradients
In Exercises 1-6, find the gradient of the function at the given point.
Then sketch the gradient, together with the level curve that passes
through the point.
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Finding Directional Derivatives
(KN

In Exercises 11-18, find the derivative of the function at P, in the
direction of v.

11. f(x,y) = 2xy —3y2, Py(5,5); v =4i+ 3}
12. f(x,y) = 2x2 + y2, P,(-1,1), v = 3i — 4j

13) g(x,y) = \‘\;‘7 P,(1,-1), v = 12i + 5j
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f‘Th ory and Examples

\-/—S—— 29. Le lf( y) = x? — xy + y? — y. Find the directions u and the
of D of (1,—1) for which
a. Duj (1,—1) is largest b. D f(1,—1) is smallest
. Duf(l.—l) = d. D ,f(1,-1) = 4
. D f(1,-1) =
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23. By about how much will
3.6

g(x,y,z2) = x+ xcosz—ysinz+y

change if the point P( x, y, z) moves from P,(2,—1,0) a distance
of ds = 0.2 unit toward the point P,(0,1,2)?
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Linearizations for Three Variables
lg L Find lh linearizations L(x, v, z) of the functions in Exercises 41-46 at
the given points.
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