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1. {8%) What is the largest value that the directional derivative of f(z,y) = zy? can have at (1,1,1)?
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2. (8%) Find the equation of the plane tangent to 22 —y — 52 = 0 at the point (2,-1,1)
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3. (8%) Use implicit differentiation to find wma the point (—1,1) for 4z — = + 62%y% =0

Y

g o I = +¢ Z
S TA

—

4. (12%) I f(z,y, 2)is differentiable, z =r — s,y = s — £, and 2 =t — r, show that f, + fi + f, =0
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5. (12%) At the point (1,2), the function f(z,y) has derivative equal to 2 in the direction toward the
point (2,2), and derivative —2 in the direction toward the point (1,1).
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6. (10%) Approximate the value: /{4.9) + 4 + 2.02 using linearization,. Hint: start with the function:
f(z, ¥} = vz + 4+ y and take it form there.

Use (6,4 )" %x Nu.
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7. (10%) You plan to calculate the volume inside a cylindrical pipe that is about 1 m in diameter and 2

km in length. With which measures should you be more careful? (that is, to which dimension is the
sensitivity to change higher)? explain
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8. {16%) A closed rectangular box of dimensions z, y,and z should have volume 100cm®. The cost of the
material used in the box is 10 cents/cm?(that is surface area) for the top and the bottom, and 12
cents/em? for the front and back sides, and 15 cents/cm? for the front and back sides.

(a) Write the expression of the function f(x,y, z) for the total cost in terms of the dimensions z,y
and z
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(b) Deduce the dimensions z, y,and z that minimize the total cost of material. (Use Lagrange. Just
set up the system. Don’t evaluate the final answer.)
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9. (16%) Find the absolute extrema of f(z,y) = z = 2® —y® — 2z + 4y over the triangular plate bounded
by the x-axis, the line y = z - 2, and on the right by =z = 27
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