3 4.4

In Exercises 1-6, (a) express dw /dt as a function of ¢, both by using
the Chain Rule and by expressing w in terms of ¢ and differentiating

directly with respect to ¢. Then (b) evaluate dw /dt at the given value
of 7.

5. w=2y"—Inz, x=In(+1), y=tan't, z=¢;
=1
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In Exercises 11 and 12, (a) express du/dx, du/dy, and du/dz as func-
tions of x, y, and z both by using the Chain Rule and by expressing u

directly in terms of x, y, and z before differentiating. Then (b) evaluate
ou /ox, du /dy, and du/dz at the given point (x, y, z).

12. u = ¢ sin"!' p, p = sinx,

=7Z2Iny, r=1/z
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52. F(x) =/ Vi + x*dt
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5 14.6

In Exercises 1-8, find equations for the
(a) tangent plane and

(b) normal line at the point P, on the given surface.

2. 2+ 32— 2 =18, Py3,5,—4)
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In Exercises 9-12, find an equation for the plane that is tangent to the
given surface at the given point.

9. z =1In (x> +y2), (1,0,0)
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19. By about how much will
fex,y,2) = InVx* + y* + 22

change if the point P(x, y, z) moves from Fy(3, 4, 12) a distance of
ds = 0.1 unit in the direction of 3i + 6j — 2k?
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In Exercises 25-30, find the linearization L(x, y) of the function at
each point.

29. f(x,y) = e'cosy at a. (0,0), b. (0, 7/2)
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Find the linearizations L(x, y, z) of the functions in Exercises 3944 at
the given points.

39. f(x,v,2) = xy + yz + xzat
a. (1,1, 1) b. (1,0, 0) c. (0,0,0)
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3 1¢.7

45. Show that (0, 0) is a critical point of f(x,y) = x> + kxy + y> no
matter what value the constant k has. (Hint: Consider two cases:
k= 0and k # 0.)
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47. 1f f(a, b) = fy(a, b) = 0, must f have a local maximum or min-
imum value at (a, b)? Give reasons for your answer.
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