Commentary on the Polya-List Problems

A.  At the elementary level, this is a guess-and-test problem.  An ideal-case guess is very efficient; for example, if 48 regular pickups is guessed, the number of tires is 192.  Thirty-eight more tires must be used.  This will happen when regular pickups are “converted” to dualies.  


Likewise, 48 dualies might be the guess.  Now more tires are needed than what were counted.  The difference will lead to how many need to be converted to regular pickups.

B.  A drawing is the most popular strategy.


This problem is significant because it requires that the solver invest in a step that seems to lead away from the goal.  This is a valuable life lesson as well as a feature of many problem solutions in mathematics.

C.  Only a hint will be provided here.  When a student answers “Five”, the teacher should respond, “Good start.”  Partial results are used here.  


One professor began a discussion of this problem in a related way.  He merely said, “The answer can’t be five, because such an answer would be too obvious for this level of problem-solving.”  The problem in another form is much older than cigarettes.

D.  Looking for a pattern is a great shortcut here.  Domain knowledge is helpful; a student who doesn’t know multiplication facts is handicapped.  


One aspect of looking for a pattern is knowing how to represent 
2 ( 2 squares, 3 ( 3 squares, etc., for quick counting.  Recommended here is this: the center of a 2 ( 2 square is a collection of four corners.  The center of a 3 ( 3 square is a square.  Seeing how all of the 2 ( 2 centers are arranged is a les obvious pattern to look for, but very helpful.

E.  A chart is the recommended strategy.  Let students figure this out.

F.  A simpler problem will help.  Leave the six out of the initial effort.

G.  At least two ideal cases make this simple.  Let P be at a corner; let P be in the middle.  A formula may also be used, but the ideal cases will be very satisfying discoveries for those who have never seen the formula or don’t recall.

H.  The yard-stick is more than a shadow-caster; there is unseen data therein.

I.  Guess and test, make a chart, assume an ideal case, and even a spread sheet are viable strategies.

J.  A formula is needed to overcome the sense of sight here, as sight argues persuasively that the height is greater.  This problem is a fine application of the activity of “discovering (” with round lids and masking tape.

K.  Using the data of 150 square units “somehow” leads to finding area of each face, which equals 25.  

L.  This is the classic example for working backwards.

M.  Changing the form of this problem to a Euler-path problem will show that it is impossible.

N.  There is data hidden here also.

O.  The definition/formula for average speed is needed here.  Average speed = total distance divided by total time.  The answer is not 50, because more time is spent at the slower rate.

P.  A pattern will help here; so can a good grasp of very large numbers.  One of the nation’s premier mathematics professors, Dr. Bill Guy of The University of Texas at Austin, used to cast himself as The Keeper of the Digits, as France is the keeper of the world’s standard meter.  Dr. Guy pretended that he lost the digit 7 while en route to his mother’s to show her how important he was.

Q.  This is an unsolved problem, and a serious one, as builders are now trying to compensate for the extra time that women use in this situation.  Intermission at artistic performances demonstrates this problem consistently.  

R.  There is a hidden assumption here.  A colleague gave this writer the E’s problem, and years later gave the “hidden assumption” hint.  Minutes after the hint was given, the problem was solved.

S.  Using an auxiliary element here solves the problem.  (Momentarily use the friend’s camel.)
The crook problem in the old McDougal-Littell geometry, Geometry for Enjoyment and Challenge, is another simple example.

