Responses to Part E

Michael McLaughlin


1) Why can’t we divide by zero?


A) Lets do a proof by example:

What is 12 divided by 3?     The answer is 4
This is because 
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What is 12 divided by 0?   If the answer is X we could say
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 We know that no matter what, If we multiply by 0 then the answer will be 0

Since there is never an answer when you divide something by zero, we say that the problem is undefined.


B) Lets use our calculators:

We know that when we divide something by zero our calculator says error, so lets investigate this.

We can see what happens as we enter in numbers that get closer to zero

Let’s stick with the example of 12, divide it by .01, then .001, then .001, then .0001

What do you notice is happening? The answer is getting larger and larger. So if as we get closer and closer to zero, our answer gets larger and larger, we an see that the answer is going to keep getting bigger and bigger, and will begin to approach infinity. But there is never actually a defined answer for zero.
2) This problem happens to work out because of the fact that when you divide the fractions
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   and you do it the proper way 
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 The two and the five will both cancel out leaving you with 
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This will not always happen as nicely when you do not use fractions that happen to cancel with each other. Such as
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3) We can see why we use multiplication of the reciprocal if you look at the problem in this light:

Anything divided by 1 will remain unchanged… so when we have a fraction divided by a fraction, it would be much easier to look at if we were dividing by 1… so
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    The reason we multiply by the reciprocal is because we are trying to get the denominator to equal zero, but we know that if we multiply the denominator by something, we must do the same to the numerator. This in effect is multiplying the problem by 1.
4) Why is a negative times a negative = a positive


A) Imagine a number line on which you walk. Multiplying x*y is taking x steps, each of size y. Negative steps require you to face the negative end of the line before you start walking and negative step sizes are backward (i.e., heel first) steps. So, -x*-y means to stand on zero, face in the negative direction, and then take x backward steps, each of size y. 

B) Proof by Contradiction

Suppose that (-1)(-1) = -1
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We see that this is not true so our assumption that (-1)(-1)=-1 is false, therefore


 (-1)(-1) = 1
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