THE BEST BALANCE SCALE LOGIC PROBLEM EVER 
You have a balance scale (like a see-saw). 

You have 13 coins which all look identical. 
One coin is counterfeit. 
The counterfeit coin weighs slightly differently than a regular coin.

You do not know if the counterfeit coin is lighter or heavier than a regular coin.

Using the balance scale only 3 times, determine which coin is counterfeit.

SOLUTION
Label the 13 coins as …   1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

STEP 1
    1  2  3  4      weigh vs.
     5  6  7  8     If they balance you know 9, 10, 11, 12, or 13 is counterfeit

STEP 2      1  2  3     weigh vs.    9  10  11     If they balance you know 12 or 13 is counterfeit

STEP 3          9  weigh vs.  12     If they balance you know 13 is bad, if they do not balance then 12 is bad







OR
STEP 1
    1  2  3  4      weigh vs.
     5  6  7  8     If they balance you know 9, 10, 11, 12, or 13 is counterfeit

STEP 2      1  2  3     weigh vs.    9  10  11     If they do not balance and 9 10 11 goes up, one of them is light

STEP 3          9  weigh  vs.  10     If they balance you know 11 is bad,

                                                       If they do not balance and 9 goes up then 9 is bad, otherwise 10 is bad






OR

STEP 1
    1  2  3  4      weigh vs.
     5  6  7  8     say they do not balance and 5 6 7 8 side goes up

STEP 2      1 2 5 6 7   weigh  vs.  9 10 11 12 13   if they balance you know 3, 4, or 8 is counterfeit

STEP 3        3  8  weigh vs.  9  10    If they balance then 4 is counterfeit





  If they do not balance and 3  8 side goes up then 8 is bad




  If they do not balance and 3  8 side goes down then 3 is bad







OR

STEP 1
    1  2  3  4      weigh vs.
     5  6  7  8     Say they do not balance and 5 6 7 8 side goes up

STEP 2      1 2 5 6 7   weigh  vs.  9 10 11 12 13   Say they do not balance and 1 2 5 6 7 side goes up

                                                          
           You know that 5, 6, or 7 is light

STEP 3        5  weigh vs.  6               If they balance then 7 is counterfeit





  If they do not balance and 5 goes up then 5 is light (counterfeit)




  If they do not balance and 6 goes up then 6 is light (counterfeit)






OR

STEP 1
    1  2  3  4      weigh vs.
     5  6  7  8     Say they do not balance and 5 6 7 8 side goes up

STEP 2      1 2 5 6 7   weigh  vs.  9 10 11 12 13   Say they do not balance and 1 2 5 6 7 side goes down

                                                          
           You know that 1 or 2 is heavy

STEP 3        1  weigh vs.  2                If they do not balance and 1 goes down then 1 is heavy (counterfeit)




   If they do not balance and 2 goes down then 2 is heavy (counterfeit)

