Project #2
Name:  

Black Holes
Due Tuesday, December 3rd
Black holes are bodies in space that are so dense their gravitational pull keeps most light from escaping.  Any object that passes too close to a black hole will be drawn inside, no matter how fast the object is traveling.

There are expressions in mathematics that we call “numerical black holes” because no matter what number we use as an input, the expression always outputs the same result.  Making up black holes is occasionally a source of fun at parties and math conferences.  You will also sometimes see black hole puzzles in leisure magazines and email riddles.

Try these black hole exercises.  Neatly show your work on another page of paper that you will turn in for credit.  This project will be worth 100 points.

1. To find out why this black hole works:  

a. Complete the table

b. Write an expression that describes the operations on the input.

c. Simplify the expression.

d. Explain why you get the same output for every input.

	Input Number
	Multiply by 9
	Add 6
	Divide by 3
	Subtract 3 times the original number

	4
	
	
	
	

	6
	
	
	
	

	9
	
	
	
	


Sample Solution:

a. I’ll let you fill in the table.

b. Let x be the input number.  Then the instructions say (9x + 6)/3 – 3x

c. 
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d. The expression (9x + 6)/3 – 3x is a black hole because simplifying the expression eliminates the input variable, so the answer does not depend on the input.  The output will always be 2.

2. Is this a black hole?  Follow the steps a through d above.

	Input Number
	Add 8
	Multiply by 2
	Subtract 6
	Divide by 2
	Subtract the original number

	4
	
	
	
	
	

	6
	
	
	
	
	

	9
	
	
	
	
	


3. Could this be another one?  Again perform steps a through d.

	Input Number
	Subtract 3
	Multiply by 5
	Add 19
	Subtract the input
	Divide by 4

	4
	
	
	
	
	

	6
	
	
	
	
	

	9
	
	
	
	
	


4. Make up two black hole problems of your own.

5. A variation of the black hole problem:  Tell me what is happening here, in particular the first step.  (You should do a couple of examples first to see what the result always is.)

	Take any 3 digit number
	Write it down twice in a row
	Divide it by 13
	Divide it by 11
	Divide it by 7

	234
	234234
	18018
	1638
	234
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