	111.  With the pieces lettered as shown, 

1.  E jumps F, C, A, and G 

2.  B jumps D                 3.  I jumps H

4.  B jumps I                   5.  E jumps B

A four-move solution exists in Dudeney, Amusements in Mathematics, problem 229.   
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112.  Sixteen even rows:  




	113.

Steps
	Five-quart pail result
	Four-quart pail result

	1.  Fill five-quart pail from milk can 1.
	5
	0

	2.  Fill four-quart pail from five quart. 
	1
	4

	3.  Empty four-quart pail into can 1
	1
	0

	4.  Empty five-quart into four-quart
	0
	1

	5.  Fill five-quart from milk can 1
	5
	1

	6.  Fill four-quart pail from five-quart pail
	2
	4

	7. Empty four-quart pail into can 1, which is now two quarts short of full. 
	2
	0

	8.  Fill four-quart pail from milk can 2
	2
	4

	9.  Pour from four-quart into can 1 until full.
	2
	2


114.  Twenty cents.  Take one piece and open all five links, and use these to bind the remaining five pieces.

115.   Hint:  the boy with the 9 on his shirt must stand on his head (first, removing his cap, which is now undeserved).

116.   Twenty.

117.   Hints:  be systematic.  Remember inverted triangles.  

Total is 75.  1 biggest triangle,  4 that are six smallest edges per side.  3 that are five sm. edges, 6 that are 4 sm. edges, 11 (one inverted) that are 3 sm edges, 21 (six inverted) that are 2 sm edges per side, + 36 smallest.

118.  Five

119.  Small =
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quarts.  Medium = 
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quarts.  Large = 
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120.   Just keep trying.  Seventeen moves are needed.


	121.
	
	122.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



123.  Six.   4 ( 17 + 2 ( 16.


124.  See detailed solution.      125.   

126.  Suggested strategy: copy the page onto an overhead projector transparency, and cut each problem apart from the others.  Move the transparency for each problem over the original until a solution appears.  With some success, others become easier.  Not all of these examples can be solved this way.

127.  See detailed solution.

128.  See detailed solution.

129.  See detailed solution.

130.  Draw a line through X parallel to the given parallel lines.  (Other auxiliary lines will also lead to the solution of 114.)

131.  Keep trying.  Look for constraints.   

132.  See Cantor strategy discussion.

133.  Proceed sequentially.


134.  Keep trying.

135.  Bahman is not married.  Nothing can be deduced about Perviz.

136.  Area of the two semicircles is based on a radius of 5.  Solution is

100 - 25( .

137.  Draw a 6 ( 6 grid for a sample space for two dice, one for Joe and one for Moe.  Mark where Joe’s is higher.  Count the number of marks and write this over 36 for the needed probability.

138.  200 + 3 = 203



139.  Six.

140.  Lift the second glass, empty it into the fifth, and replace.

141.  Use constraints.  
142.  The A card, of course, and also the 3.  If there is a vowel on the other side, the rule has been violated.  This an exercise in the principle of the contrapositive in logic.

143.   Eight moves will do.  Use two top circles initially.


144.   With a bit of effort, a strip of six attached to a strip of 

three clearly won’t work.  So start with corners, and “grow” your 

patterns from there.  Each shape needs as middle number. Answer piece:

145.  The top two pennies will be the diagonal of the new square.  Move the two bottom pennies so that they will be on the perpendicular bisector of that diagonal and form the square.

146.   Three assistants, one of whom goes back each day.

147.   Exchange the 3 and 9.

148.  Make a rectangular package five feet by 3.5 feet.  The instrument will fit on the diagonal.


149.  Note the position of the first board in the drawing.


150.  Some pens are inside other pens.      P  PP       P   PPPP 


Another 

solution:      P    PP     PP   PP



151.   Each time after the first, start with      152.  

the circle that is two circles away from 

the last starting circle.


153.  The agent donates his car temporarily, making 18 cars.  The fractions are computed, and the three children take their 17 cars.  The agent drives away in his own car.

154.  18 days.

155.  One inch.  Draw the books as specified, and recall where the indicated front and back of the books are.

156.  4

157.  
[image: image4.wmf]20

20

87



158.  60

159.  90

160.  (a)  
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(b) 
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(c)  
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161.   81

162.   1728

163.   5

164.   47

165.   x = 1,  y = 9,  z = 8

166.  Six cuts.  Justification:  The center cube will need a cut for each of its faces.

167.   Five moves:    
T T T  T T H H H H H
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168.  Impossible

169.  Five convex kites, five concave.  There are five more if edges are allowed to cross, which violates the concept of the simple closed curve.


170.  Crossing one’s arms before picking      171.

up the ends of the rope will solve this.


172.   21.  With horizontal distance between two 

top points equal to one, there are nine 1 ( 1 squares.  Four squares have edges 
[image: image8.wmf]2

2

´

 . Four squares have edges 
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 .  Two squares have edges 
[image: image10.wmf]13

13

´

.  Two have 
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.   Pentagram’s key is missing a segment.

173.   







174.  Choose one ball of (for example) white. two of yellow, three of red, etc.   The amount of error in the weight tells which color is too heavy.

175.  











176.                                                   177.









178.  





179.  





 

180.   The flexible lapel must be folded along the line of the closed button hole, and pulled through the loop to compensate for the needed length.

181.  1760 meters

182.  8:18
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 or 8:18:27
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183.  Lower the dog, then the daughter is lowered while the dog is raised.

The son is lowered while the daughter is raised.


The dog is lowered again.  The daughter is lowered again while the dog is raised again.  The dog is lowered again, and all but the man and down.  


The man is lowered while all others are raised.  The process continues in like fashion.  Note the connection to the Tower of Hanoi.

184.  The 19-gallon barrel is not purchased.

185.  (a)  The second player can always win by taking one when the first player takes two, and vice versa.   (b)  The first player takes one.  When the second player takes two, the first takes one, and vice versa.


(c)  Students should now try this.  The 13 are in a circle, and only two can be taken when next to each other.  If the game is take the last, the second player’s first move is to make two segments of five each.  Then the second player imitates the first player’s moves until the game ends.  

186.  Eight.

187.  Just keep trying.  Each failure will yield further constraints on the search for a solution.

188.  Three and three-sevenths minutes.

189.  Label the cars and engines A, B, C, D, U, W, G, H, and I from left to right.  U is the unworkable engine and W is the working engine.

W pulls U to section D.
W goes through switch and pulls D to section D, pushing U to the right.  This pattern continues until A has been pulled to section D and B is pushed to the right.


W goes through the switch and moves to the right, pushing and hooking A, B, C, D, U, and G together.  W pulls this collection to the left, then pushes G to section A.  W pulls ABCDU to the left, then to the right.  W then moves to the left, then back to G, hooks it, pulls to the left, and ten back to the right against A.  Hooking ALL cars, W moves everything to the left, and then backs H and I to sections A and B of the switch.

    
W pulls GABCDU to the left, then pushes them to the right.  W pulls G to the left, backs up into H and I, and continues on its way.  All solution constraints have been satisfied.


190.  Nine miles


191.



192.  The muses each have 48 apples and the Graces each have 144 flowers, three per color.

193.  Steal a stone from each of the left and right ends, and move the bottom diamond to the top.

194.  $1500 and $500.

195.  Letter the coins A, B, C, D, E, F, G, and H from left to right.  Move B and C to the right end.  Replace them with E and F.  Replace these with H and B.  Replace these with A and E.  

196.  Three boys and three girls each got one of the two-per-penny buns and two of the three-per-penny buns.

197.





198.  Gardner’s best solution:





To assemble, spin second piece

90( clockwise and slide left.


199.
20(




200. 


201.




202.




203.  17.05 inches.
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