Sweet 16 Game:

To play the “Sweet 16 Game,” all teams build a 4 x 4 grid with sixteen random cards, face up.  The goal of the game is for each team to remove all the cards from their grid. All cards remaining at the end of a round equal their face value and score AGAINST the team (e.g. a 4 and a 3 left score 7 against the team.). The lowest and best possible score per round is zero.

To begin, the teacher rolls a target number for the first round with dice or a random number generator. The number can be positive or negative and a larger number—say, up to 32. This number will be used by all cooperative teams. Teams now begin using order of operations to find combinations that equal the target number rolled.  All operations may be used along with grouping symbols. Players may take off three, four or five card combinations.

Year Game

(From ~ http://mathforum.org/yeargame/2006/)

For many years, mathematicians, scientists, engineers and others interested in mathematics have played "year games" via e-mail and in newsgroups. We don't always know whether it is possible to write expressions for all the numbers from 1 to 100 using only the digits in the current year, but it is fun to try to see how many you can find. This year,  2006,  may prove to be a challenge!

As with many games, the rules for the Year Game can vary slightly. Teachers may wish to use different rules in their own classrooms. The above Web page is intended for students in grades three through twelve with a general knowledge of mathematics.

Rules:

·  You use the digits in the year 2006.

· You could use any other year. For example,  you could have students use the year that they were born or the year they will graduate from High School.

·  The operations to be used: 

·  +, -, x, ÷,  

· ^ (raised to a power),   

· sqrt (square root),

· and, ! (factorial),  

· along with grouping symbols.

· NOTE: Teachers can adjust the operations that are allowed to fit the experience of their students.

· The object is to write expressions for the counting numbers 1 through 100. 

· You may also allow the use of decimal points and double-digit numbers. 

· If your students are interested, you may have them post their solutions on the Math Forum website. If you decide to do so, please read and follow their rules.

Four Fours Problem

Adapted from http://www.math.hmc.edu/funfacts/ffiles/10006.8.shtml
Here's a challenge that you may wish to try: 

Can you express all the numbers from 1 to 100 using an arithmetic combination of only four 4's?

The operations and symbols that are allowed are:  

· the four arithmetic operations (+,x,-,/), 

· concatenation (44 is ok and uses up two 4's),  

· decimal points (using 4.4 is ok),  

· powers (using 
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 is ok),  

· square roots,  

· factorials (using 4! is ok),

· overbars for indicating repeating digits  (e.g., writing .4 with an overbar  would be a way of expressing 4/9).  

· Ordinary use of parentheses is allowed.  

· No digits other than 4 are allowed.

This problem is sometimes called the Four Fours problem. 

Presentation Suggestions:

This puzzle makes an excellent extra credit problem.  Or, you might suggest it as a joint project for a whole class to work on and have them post solutions on a bulletin board as they find them.

The Math Behind the Fact:

Actually, all the numbers less than 113 can be constructed in this fashion. While I won't spoil the fun and tell you the answers, let me just say (from experience) that the hardest numbers to express in four 4's are the numbers 69 and 73.  These require especially clever combinations of the operations above. A difficult (and as far as I know unsolved) mathematical challenge is to prove that the number 113 cannot be constructed using these operations.

For some solutions, you may also want to check out the following website:


http://mathforum.org/ruth/four4s.puzzle.html

All the King’s Digits

Adapted from: http://mathforum.org/~terry/kings/
Also see:
http://www.trottermath.net/digexpns/atkd.html
http://www.trottermath.net
Can you "make a 100" using all the ten digits?

A simple example of this is the following:


100 = 2(1 + 9) + 8(3 + 7) + (4 + 5 + 6)(0)

Main Rules:

· All ten digits (0, 1, 2, 3,..., 9) must be used once and only once to form the expression.

· All the basic operations symbols are permitted: addition (+), subtraction (-), multiplication (x, or *, or use of parentheses), and division (/ or ÷).

· Other functions allowed are: square root (sqrt), raising to a power (^), and factorial (!).

· You may use decimal points.

· You may place two or more digits side-by-side to form larger numbers. (This is called juxtaposition.)

· You may use parentheses ( ), or square brackets [ ], even nested together in the same expression, if it helps you to correctly form 100.

Two other useful techniques are permitted in this activity. 

· The first of these is called "summation". This normally employs the Greek letter "sigma" (
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· Example: 
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· The other item is the "cube root" function. Cubes and cube roots are very important concepts in basic and higher math due to their use in volume problems. So we will allow two ways to do this. 

· First, you may use fractional exponents like this: 
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· Second, you are also permitted to use "cbrt" to mean the cube root of the number. (
[image: image5.wmf]x

3

) This releases the digits 1 and 3 to be used elsewhere in your expression, if you desire. An example could be: cbrt(27) = 3.

Finally, one very important rule remains. 

· The presence of the zero (0) must be essential to the evaluation of the expression. This means, if it were removed or deleted from your expression and the result still is 100, then such expression is not valid. Notice, that in the example given above, if the 0 were taken away, the value of the expression becomes 115. So, the 0 served a definite purpose in the expression.

For more information, go to:


http://mathforum.org/~terry/kings/moreinfo.html
For solutions: http://mathforum.org/~terry/kings/solns1.html
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