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Problem 1 -  Paint Mixing

A painter has two buckets, one containing precisely one gallon of black paint and one containing precisely one gallon of white paint.  He pours one pint (one-eichth gallon) of white paint into the black bucket (assume there is ample room) and mixes thoroughly.  He then pours one pint of this mixture back into the white bucket and mixes it thoroughly.  Both buckets now once again contain precisely one gallon of paint.  The painter is concerned with how the percentage or fractional portion of white paint in the black bucket compares to the percentage or fractional portion of black paint in the white bucket.  Which bucket has the highest percentage or ratio of minority to majority paint color?
Problem 2 – Counterfeit Rings
A balance scale with no measurement markings is used to determine which of nine gold rings, all identical in appearance, is the one that weighs less than the eight others due to replacement of some of the gold with cheaper alloys.  What is the minimum number of times that the balance scale must be used for comparison of one or more rings against others in order to determine which one of the nine rings is counterfeit?

Problem 3 – Watermelons

A pile of watermelons weighs 100 pounds.  The pile ( as are the individual watermelons) is 99% water.  If the watermelons dry up until they are 98% water, how much will the entire pile weigh?

Problem 4 – Round Tripping

If you travel at a speed of 30 mph to your destination, and then return at a speed of 90 mph, what is your average speed for the round trip?

Problem 5 – Earth Cinch

Imagine a cable fastened snug around the earth along the equator.  Now loosen the cable so that it is 3 feet longer and thus not so perfectly snug anymore.  How high off the ground will the cable be?  Assume the earth has a circumference of 24,000 miles and is a perfect sphere.

Problem 6 – Vacation Destination

You wish to average 60 mph on a trip to a particular vacation destination.  If you travel the first half of the distance to your destination at an average of 30 mph, how fast must you travel the second half to meet your goal of an overall average of 60 mph?

Problem 7 – Railroad Expansion
A steel rail one mile long fastened at both ends to the earth.  As in problem 5, you can assume the circumference of the earth is 24,000 miles and is a sphere, if this is needed.  On an excessively hot day, the rail expands one foot in length and buckles.  Approximately how high off the ground is the middle point of the rail?

Problem 8 – Soft-Drink Plant

A road is seventy (70) miles long.  A gasoline service station is located at each of five mile post markers, namely 0, 10, 20, 50, and 70.  At which mile marker ( or fractional position between two mile markers) should a soft-drink distributing company build their plant if the owner wishes to minimize the total distanc3e to be traveled per week if deliveries are made to each gasoline station once per week?  In other words, milepost 0 receives deliveries on Mondays only, milepost 10 receives deliveries on Tuesdays only, etc.
Once you have arrived at a solution, suppose a new service station is built at milepost 30, which will receive a delivery every Saturday. How does this change your answer, and how does it change your general rule for solving such problems?

Problem 9 – Floor Tiling

Ms. Rivera wishes to tile her classroom floor with square tiles.  She wants to be able to use whole tiles, without cutting any pieces.  The rectangular floor has dimensions 8.4 meters by 7.2 meters.  What is the minimum number of whole identical square tiles required and what are the dimensions of each tile?

Problem 10 – Foot Race
Sally and Ramona were competing in a four-lap, one-mile foot race.  Sally’s style was to run at a constant rate of 12 mph.  Ramona decided to run her first three laps at 11 mph, and save a ‘kick’ in order to run a 16 mph pace for the fourth and final lap.  Who wins the race, and by how many minutes or seconds?
