Mixture Problems


I. The following visual aid can help you to organize the information given in the problem.

· You will be given the amount of one or two of the mixtures.  It can be one of the original solutions or the total amount. All the unknown amounts must be written using variables, different setups will be explained below. 

· You will be given the purity (given as a percentage) for all three.  This can also be given as a dollar value (using $)

· NOTE:  Any value that is unknown will be called “x”. 



Each mixture will have two pieces of information, the purity (given in percent form) and the measured amount (how many ounces, gallons, etc. there are)

There are several ways this information can be given in a mixture problem.

Type I:  Given: all three purity levels and the amount of any two mixtures. 

Type II:  Given: all three purity levels and the amount of any one mixture.


TYPE I

Given: all three purity levels and the amount of any two mixtures
If both mixtures are given and you need the total amount, add them

Example:  20ml of a 30% solution of acid is mixed with 10 ml of a 15% solution to produce a 20% solution.  How much of the 20% solution did this produce?



30%    20 ml   
         15%
      10 ml

        20%          x      


      


      


Equation: The question asked how much of the total there was,

we can find it by adding mix 1 + mix 2 = 20 + 10 = 30 ml.

Type I    Given: all three purity levels and the amount of any two mixtures 

If one mixture and the total are given, then the other

mixture is found by subtraction.  (Total – mixture)

Example:  20ml of a 30% solution of acid is mixed with a 15% solution.  How much of the 15% solution was used to produce 40 ml of a 20% solution.?



30%    20 ml   
         15%
         x

        20%       40 ml    


      


      


Equation: The question asked how much of the 15% mixture there was,

we can find it by subtracting Total + mix 1 = 40 - 20 = 20 ml.


Type II
Given: all three purity levels and the amount of any one mixture.

If one of the mixtures is given, the second mixture is your “x”

and the total amount is found by adding them.

Example:  20ml of a 30% solution of acid is mixed with a 15% solution to produce a 20% solution.  How much of the 15% solution was added?


30%
      20 ml

       15%
       x

    20%    (20 + x)      


      


      

Since we have two “unknown” amounts, we must now use this information in an equation.  The boxes above illustrate that equation. The setup is:

(%) ( (amount) + (%) ( (amount) = (%) ( (amount)

.30(20)     +    .15x         =  .20(20 + x)

Now solve for x

Type II
Given: all three purity levels and the amount of any one mixture.
If the total is given, then the first mixture is “x” and the

second is found by subtraction.  (Total – mixture1)

Example:  A 30% solution of acid is mixed with a 15% solution to produce 50 ml of a 20% solution.  How much of each of the original mixtures was added?


30%
         x

       15%
 (50 – x)

    20%       50 ml      


      


      

(%) ( (amount) + (%) ( (amount) = (%) ( (amount)

.30x    +    .15(50 – x)         =  .20(50)

Now solve for x


Things to watch out for:

1. Sometimes the percentage is not given in numerical form, for instance you might mix a 20% solution with pure alcohol to produce a 35% solution.   The word “pure” refers to a 100% solution.

2. Sometimes the percentages are given for different things, they must refer to the same solution.  For instance, say you mix a 20% acid solution with a 60% water solution to get a 30% acid solution. Notice the 60% doesn’t refer to the acid solution like the other two so you must assume that since 60% of it is water, the other 40% must be acid.  (Percents always add up to 100%) So your three percentages are 20%, 40% and 30% of acid solution.

3. Make sure you answer the correct question.  If you solve for x that may not be the answer the question is looking for.  The question may want the amount of one of the mixtures or maybe the total amount.

4. These problems can be given using dollar amounts instead of percents.  The setup is the same, just put the dollar amounts in place of the percents and continue.
5. The percents must be changed into decimals before you can solve the equation.
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