
Number Game 
 
Here is how the number game works: 
 
Let x be your "number". 
 
"Square that number and then subtract one" becomes x²-1. 
 
"Divide by one less than your original number" means divide by x-1. 
 
The result is (x² - 1) / (x - 1). 
 
The numerator can be factored into (x + 1)(x - 1), making the expression: 
 
(x + 1)(x - 1) / (x - 1), which simplifies to (x + 1). 
 
Subtracting the original number ("x") from this gives: 
 
(x + 1) - x = x + 1 - x = 1 
 
The skill of simplifying rational expressions is used above when the (x - 1) terms are 
canceled from the numerator and denominator. 
 
Note that a value of x=1 will not work because it would make the denominator of (x - 1) 
equal to zero. 
 
New Number Game 
 
Take any number (except for -5). 
Square that number. 
Add ten times the number to square. 
Add 25. 
Divide by 5 more than the number. 
Subtract 5. 
The result is the original number. 
 
This works because the calculation follows these steps: 
 
x² 
x² + 10x 
x² + 10x + 25 
(x² + 10x + 25)/(x+5) 
[(x² + 10x + 25)/(x+5)] - 5 
 
The numerator can be factored into (x + 5)(x + 5) to give: 
 



[(x + 5)(x + 5)/(x+5)] - 5 
 
Which reduces to: 
 
x + 5 - 5 = x 
 
The number -5 is not allowed because it would make the denominator equal to zero. 
 
This number game utilizes the skill of simplifying rational expressions by canceling the 
(x+5) term from the numerator and denominator. 
 
Another number game: 
 
Take any number (except -3) 
Square that number 
Add 4 times the number to the square 
Add 3 to the total 
Divide the total by 3 more than the number 
Subtract the original number 
The result is 1. 
 
This works because the calculation follows these steps: 
 
x² 
x² + 4x 
x² + 4x + 3 
(x² + 4x + 3)/(x+3) 
[(x² + 4x + 3)/(x+3)] – x 
 
The numerator can be factored to give: 
 
[(x + 1)(x + 3)/(x+3)] – x 
 
Which reduces to: 
 
(x + 1) – x = x + 1 – x = x – x + 1 = 1 
 
The value of -3 will not work because it would make the denominator equal to zero. 
 
This number game utilizes the skill of simplifying rational expressions by canceling the 
(x+3) term from the numerator and denominator. 


