Chapter 15 Optimization
1. Find the six critical points of g(x, y) = x3 + y4 – 36y2 – 12x.

Ans: (2,0), (-2,0), (2,
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), (2-
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2. Find the point on the half-hyperboloid z = 
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 that is closest to the point (6, 4, 0).  (Minimize the square f(x, y) of the distance between (6, 4, 0) and the point on the surface with x-coordinate x and y-coordinate y.) Ans: (3,2,4)
3. A rectangular box of volume 24 cubic feet is to be constructed with material that costs $1.50 per square foot for the sides, $2.25 per square foot for the front and back, and $3 per square foot for the top and bottom.  (a) Give a formula for the cost C(x, y) of the box in terms of the width x and depth y of its base.  (b) What dimensions would minimize the cost of the box?

Ans: a) C(x, y) =72/x +108/ y + 6xy. b) 2
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In Problems 4-11, use Lagrange Multipliers to find the maximum and/or minimum values and the points where they occur.
4. The maximum and minimum of f = 2x + y for x2 + 2y2 = 18.                                                  Ans: 
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1/4, max f(4,1) = 9, min f(-4,-1) = -9

5. The maximum and minimum of f = xy for 4x2 + 9y2 = 72.

Ans: 
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, max f(3,2) = 6, min f(-3,2) = f(3,-2)  -6

6. The maximum and minimum of f = x2 + 2x + y2 for 3x2 + 2y2 = 48.

Ans: 
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or y =0, max f(2
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) = 26, min f(-4,0) = 8
7. The maximum and minimum of f = x2y for x2 + 8y2 = 24.

Ans: 
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1, max f(
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) = 16, min f(
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8. The minimum of f = 2x2 + 3y2 for 3x + 4y = 59.
Ans: 
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, min f(9,8)=354
9. The minimum of f = 3x2 + y2 for y – 3x = 8.
Ans: 
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, min f(-2,2)=16
10. What are the maximum and minimum of f = x2y2 for x2 + 4y2 
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Ans max: 
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=3 (boundary)  f (
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)=36 min: critical f(0,0) =0.
11. What are the maximum and minimum of f = x2 + 2x + y2 for x2 + y2 
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Ans: 
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;max f(2,0) = 8, min f (-1,0) = -1 boundary.
12. Find the absolute minimum of f(x, y) = x2 + y2 on the line 3x + y = 20 (a) By the Method of Lagrange Multipliers with the function g(x, y) = 3x + y and (b) By using calculus with one variable. Ans: 
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= 4 f( 6,2) = 40.
13. Does f(x, y, z) = 2x2 + 3y2 + z2 have a maximum or a minimum on the plane 

x + 2y + z = 17?  Find the maximum or minimum where it occurs.

Ans: 
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14. Use the Second Derivative Test to classify the critical points of (a) g = xye–x–y,                           (b) h = 4x5 – 20xy – 5y4, and (c) k = x3y – 9xy. Ans: (a) Saddle (0,0), max (1,1); (b) Saddle (0,0), max (-1,1), (c) saddle (0,0),(0,3),(0,-3)
15. The function M = 4x4 + y3 + z2 – x2 – 3y – 4z has a minimum value for
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.  What is it? Ans: 
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