AM-GM problems

1. (Mandelbrot 07-08) A birthday present is enclosed in a rectangular box having a volume of 6 cubic feet. A ribbon is wrapped around the box diagonally across the top and bottom and up and down a pair of opposite edges, as shown. What is the minimum possible length for such a ribbon?
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2. (Mandelbrot 07-08) What is the minimum distance from the origin to the portion of the graph of xy(x-y)=8 in the first quadrant?

3. (ARML 1985) If x and y are real and x2+y2=1, compute the maximum value of (x+y)2.

4. (Mu Alpha Theta 1991) If A, B, C, and D are positive numbers such that A+2B+3C+4D=8, then what is the maximum value of ABCD?

5. (Mandelbrot #1) For positive x, y, z such that xyz=1, what is the minimum value of the greatest number in the set {x+y, x+z, y+z}?

6. (Mandelbrot #1) For positive x, y, z such that x+y+z=3, what is the maximum value of the smallest number in the set {xy, xz, yz}?

7. Show that for any two positive real numbers a and b,
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