Hints, Solutions, Encouragement

3.  See pp. 156-58

4.  Work backwards, using ending scenarios.

5.  First 19 Pool Hall Numbers are 3  15  120  528  4095  17955  139128  609960  4726275  20720703  160554240   703893960  54541179903  23911673955  185279454480  812293020528  6294047334435  27594051024015  213812329916328 

6.  See pp 156-58 for Old Timer version of this problem.

7.  Coin at 11:00 moves to 3:00.  Center coin moves to 11:00.

8.  Two disks takes 3 steps. Three disks: 7 steps; 4 disks: 15 steps.

9.  See author’s doodles elsewhere on his website.

10.  Elementary students should use guess and test.  Ideal cases (48 regular pickups or 48 dualies) will allow for a fast correction.  Algebra students may use a linear equation or a system of two equations in two unknowns.

11.  Don’t fear doing work that seems counterproductive at the time.  

12.  As a friend said, the answer can’t just be five, otherwise, the question wouldn’t be worth asking.  What happens after the five cigarettes are made?

13.  Look for a pattern.  Domain knowledge: fluency with arithmetic facts, yet another point against a calculator-dominated grade-school experience.  

14.  Use a chart.       15.  Start without the six (easier, related problem).

16.  Use a formula, ideal case, or easier case (put P at corner or middle).

17.  Use 3 ft. = 1 yard.  (For many, this is unseen data.)



18.  Use chart or system of equations.

19.  Use formula:  C = (d.  Can height = 3d < (d.

20.  Use data somehow.  Area of each face = 150 ( 6 = ... 

21.  Word backwards by thirds.

22.  Impossible.  See p. 135.

23.  Draw both diagonals and look.  Both diagonals are the same length.

24.  Average speed = harmonic mean = 
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 ?  Arithmetic mean (average) of 60 and 40 is incorrect as more time is spent at the slower speed.

25.  All or 100%.  Reasoning at the elementary level will produce this answer.  For secondary students, the sum to infinity of a geometric series will do it.

26.  This is an unsolved but very practical question that has attracted the attention of builders since the author first proposed the problem in 1993.

27.  Cut out the pieces and try.  Then look for a hidden assumption.

28.  Becky.

29.  See pp. 136-138.  A fabulous problem.  Peek in stages as indicated.

30.  Consider the problem from the point where the train enters the tunnel.

31.  The man assumes he has no mark, and finds a contradiction based on the fact that neither of the other men can resolve the issue.

32.  Ten  See MATHCOUNTS Outline (p. 31, end) for Newton’s process.

33.  See p. 156.

34.  See notes on the Hidden Assumption strategy page, p. 47.

35.  See p. 155.

36.  ½ 

37.  He cheats himself.

38.  Same.

39.  2(
40.  Hint: use three dimensions.

41.  The original “think outside the box problem”, and that should be a sufficient hint.

42.  “If I had asked you yesterday about this question, what would you have said?”  will get a guaranteed truthful answer.  “If I asked someone who is not of your tribe about this question, what would they have said?” will get a guaranteed false answer.

43.  A cuts off a third.  B chooses between A’s piece and dividing the remainder with C.  If B chooses A’s piece, either A or C cuts the remainder and the other chooses.  If B declines A’s third, C gets the same choice.  If neither wants A’s piece, then either B or C cuts the remainder and the other chooses.

44.  See discussion, p. 153.

45.  First man: 3 full pints, 2 full quarts, 1 empty pint, 2 empty quarts.

Second person: 3 full pints, 2 full quarts, 1 empty pint, 2 empty quarts.

Third person: 1 full pint, 3 full quarts, 3 empty pint, 1 empty quart.

46.  Loses 
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 per double throw.

47.  1 to 3.

48.  50.

49.  Persist!  Just keep trying.

50.  Use transformations.  Solution is 100
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51.  Hints: get a shoe box, pretend it is a room, write in the dimensions, and then imagine how pieces could be hinged.  For example, hinging the north and east walls will give one answer.  Hinging the north wall and floor will give another.  

Answers:  (a) 10
(b)  
[image: image4.wmf]181


52.   Make a huge chart, of course.  When completed, be certain that you’ve looked at all of the questions, as some ideas are supplied there that are not in the problem.  You will still be stuck.  So make an assumption.  If it’s wrong, it will lead to a contradiction, and that contradiction will point the way.  A great, great problem, and not to be spoiled by the solution being given here.

53.  

P


54.  See chart.


     P       N

  N            P


55.  Fourteen.

     P        N  



N

56.  Start with 2, then 2 and 3., then 2, 3, 4.


It should be apparent that the needed number is LCM ( 1.


Answer to the problem is of the form n ( LCM (6, 5, 4) ( 1.


In other words,  LCM (6, 5, 4) ( 1 = 59.  But 7 does not divide 59.


So try 59 + 60, then 59 + 120, then 59 + 180, etc.  

57.  The feathers are heavier.  Check the dictionary under measure for the distinction between Troy (jewelry* and Avoirdupois (standard) weight.   

58.  See Differences Strategy page, p. 142.

59.  See Differences Strategy page, p. 142.

60.  See #10.

61.  Use a chart.  a = 2   b = 1   c = 9   d = 7   e = 8

62.  This writer is still trying for 10 moves.

63.  See #61.  A great genre.

64.  See p. 147-51.

65.  3 ( 4 is the minimum.  4 ( 4 is impossible.  All 5 ( 5, 6 ( 6, etc., are possible.  Chess problems are time-honored, and learning chess is recommended for all, especially for the problem-solver.

66.  Just keep trying.


67.  Make two charts.

68.  Not 20 cents.  Guess and test or use algebra.

69.  Use a common multiple for each bottle’s total units (4 and 3) like 12, and give each bottle 12 units.  

70.  The lowest common multiple of three, four, and five is 60.  The numbers of corresponding dishes for 60 is 20, 15, and 12.  The sum of these numbers of dishes is 47.  Three times 47 is 141.  Three times 60 is the needed result.   

71.                      




1

1

1



1
1
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1
2

4

7
11 is the answer.

Below and to the right of each intersection is the number of ways of arriving at that intersection.  The 4 at the extreme right is the sum of the 1 above and the 3 to the left.  Each number after the initial sum is likewise the result of such summing of the number immediately above and immediately to the left.  This strategy is a great shortcut that always works regardless of the configuration.

72.  See chart, pp. 143-5, and follow steps.

73.  Start with 
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, look for a pattern, and remember what the problem asks for.

74.  Start with 
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, look for a pattern, and remember what the problem asks for.

75.  Fourteen is a good start.  Twice the square of three is close.  Five times the square of 2 is the solution.  Only encourage students to keep trying.

	76.  Elimination is eased by this table.  Bolded scores can be obtained by hitting only fours or only nines.  The other sums can be obtained  with 

combinations of those.
	
	
	
	
	
	
	
	

	
	
	4
	8
	12
	16
	20
	24
	28

	
	9
	13
	17
	21
	25
	29
	33
	37

	
	18
	22
	26
	30
	34
	38
	42
	46

	
	27
	31
	35
	39
	43
	47
	51
	55

	
	36
	40
	44
	48
	52
	56
	60
	64


To solve the problem, students should write all of the numbers through 40 or 50 or so, and eliminate the attainable scores using this table.  The largest survivor is the solution.

NOW:  Students should try for a formula any m and n, where m and n are relatively prime, that is, m and n have no common divisions except 1.

When done with that, students should try the same problem with three relatively prime numbers such as 4, 5, and 7.

77.  Just count from the pattern.

78.  Six have only one side painted (the one in the center of each face).  Twelve have two sides painted (the center of each edge).  Eight have three sides painted, and one (the center of the cube) has no sides painted.  

79.  Useful concept, for practical use and for modeling direct and inverse variation:


CONSTANT is  
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  and x = ½ .

80.  54 + 16 + 4 = 74 .

81.  

82.   One of         Eight of          Four of         Four of            Two of

83.   Just play.  Start with a few squares and look for a pattern, as with the Old Timer. 








x  y

84.  


85.


86. 

where  x = 2y



87.     Start with three on each side.



       If they balance, weigh two

   
If one side is lighter, weigh 

       of the final unweighed three.

two of those final three.






If one side is lighter, there it is.  If both sides 

balance, the unweighed of the final three is the lighter.

88.




89.     a  b  c   d   e   f   g 







d  e   f   g   a   b  c







g   a  b  c   d   e   f







c   d  e   f   g   a   b







f   g   a  b   c   d   e   







b  c   d  e   f    g   a







e   f   g  a   b   c   d  

90.  Starting from any corner of the cardboard square, move one diagonal length away from the center of the cardboard, over one uncovered number, to the next uncovered number.  That second uncovered number on the diagonal must be subtracted from 100, and that result is the needed sum.


92.  Just keep working.

93.  


94.   If top is 5, then 7 and 3 are next on each side.  Below the 7 is 6, then 2 in the corner.  Below the 3 is 4 and then 8 in the corner.  The 9 and 1 complete the bottom row between the corners of 8 and 2.

95.  Slide the T from the left end of the middle row.  Move it to the other end of the second row, and shove it and the other three over until the desired alignment has been achieved.


96. 



Cut on the solid lines; fold on the dotted line. 


97.  Four intervals between five rings over 25 seconds means nine intervals between 10 rings for X seconds.  So  
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.  Solve for X.

98.  Draw one ball from the crate that should be mixed (crate C).  The color of that ball tells what crate it really is.  Deduction  solves the rest.

99.  Assume an ideal case.  Radius of the rug = 0.  Radius of the lighthouse is 7.  Then -- ?

100.  Assume an ideal case.  Radius of the hole is zero.  Radius of the sphere is 5.  Then -- ?

101.  




102.  Use constraints to restrict choices.  All four operations imply constraints given the digits to work with.

103.   Remove the four at the center.

104.  


105.  The store has lost $14 -- the book cost $6 and $8 change was given to the customer. 


106.
107.  The sum of the numbers is 78, so the inner sum must be 26 and the outer must be 52.  The inner numbers are 5, 6, 7, and 8.


108.  Hint:  Run one of the lines through one of the houses.

109.  Hint:  Each pair for a given circle should be across the center from each other. 

110.  Hint:  Let the two columns cross each other, as to make an X.


Second hint:  Let the digit 1 be the center of the X, thus belonging to both columns.
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