314.3

62. Let f(x,y) = x> + y>. Find the slope of the line tangent to this
surface at the point (—1, 1) and lying in the a. plane x = —1

b. plane y = 1.
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66. Find the value of dx/dz at the point (1, —1, —3) if the equation

xz+ylhx —x>*+4=0

defines x as a function of the two independent variables y and z
and the partial derivative exists.
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75. f(x,y) = e ¥ cos 2x
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81. w = sin (x + c1)
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91. Let f(x,y) = {x2 + oy (x, y) # (0, 0)
0’ ()C, y) = (O, 0)

Show that f,(0, 0) and f(0, 0) exist, but f is not differentiable at
(0, 0). (Hint: Use Theorem 4 and show that f is not continuous at

0,0).)
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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.

1. fx,y)=y—x, (2,1)
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In Exercises 7-10, find Vf at the given point.
7. f(x,y,2) =x>+y>* =22+ zlnx, (1,1,1)
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In Exercises 11-18, find the derivative of the function at F, in the
direction of u.
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In Exercises 19-24, find the directions in which the functions increase

and decrease most rapidly at F,. Then find the derivatives of the func-
tions in these directions.

19. f(x,y) = x>+ xy +y%, Py(—1,1)
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29. Let f(x,y) = x> — xy + y*> — y. Find the directions u and the
values of D, f(1,—1) for which

a. D, f(1,—1) is largest b. D, f(1,—1) is smallest
c. D,f(1,—-1)=0 d. D, f(1,—1) =4
e. D,f(1,—1)=-3
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