Graphic Arts Instructor Notes Mixture
Objective: Students will calculate ink mixture using systems of equations and conversion of units.
The Pantone Color Specification System involves the creation of individual colors by mixing a limited number of basic color printing inks in varied proportions according to specifications or color recipes. The basic Pantone colors are: Pantone Yellow, Pantone Warm Red, Pantone Rubine Red, Pantone Rhodamine Red, Pantone Purple, Pantone Reflex Blue, Pantone Process Blue and Pantone Green. Pantone White and Pantone Black are used to vary the value of each Pantone hue, and the proportions of each basic color ink determine the chroma of each hue. Pantone colors come in coated (glossy) and uncoated (matte) for use on different paper types and for glossy vs matte results. Pantone also comes in the Process (Subtractive) Colors of Yellow, Magenta, Cyan and Black. Each process color is preceded by the words "Pantone Process" e.g., Pantone Process Yellow. 
Pantone colors are created by mixing the basic color inks in certain proportions. Pantone colors are cataloged in Pantone Formula Guides wherein every Pantone color is identified by a color chip, a color identification number (e.g., Pantone 360c), the "recipe" (proportions of the basic colors used to create the color) and the percentage that each component ink comprises within the total color. Pantone 360c (c for coated), for example, is comprised of  5 parts of Pantone Yellow (31.2 % of the total color ink used), 3 parts of Pantone Process Blue (18.8%) and 8 parts of Pantone White (50%). The user selects or specifies color by the color number and the printer uses the recipe to recreate the color to exact specification.  (http://mapmaker.rutgers.edu/356/garo_colortheory/_Lesson3/pantone.gif)
Example 1: You must mix Pantone 185c.  The color recipe states you need 12 parts Pantone Warm Red and 4 parts Pantone Rubine Red.  If you need a total of 4 ounces for a job, how much of each color do you need?
The total parts of the colors:  12 + 4 = 16 parts
The percent of paint needed is:  	Pantone Warm Red = 12/16 = 75%
					Pantone Rubine Red = 4/16 = 25%
					
Let x = Pantone Warm Red
Y = Pantone Rubine Red

x + y = 4             .75 x 4 = 3 oz Pantone Warm Red
		.25 x 4 = 1 oz Pantone Rubine Red


Try it: You must mix Pantone 334c.  The color recipe states you need 16 parts Pantone Green and 1/4 parts Pantone Black.  If you need a total of 10 ounces for a job, how much of each color do you need?
The total parts of the colors:  16 + 1/4 = 16 1/4 parts
The percent of paint needed is:  	Pantone Green = 16/16.25 = 98.5%
					Pantone Black = .25/16.25 = 1.5%
					
Let x = Pantone Green
Y = Pantone Black

x + y = 10             .985 x 10 =  9.85 oz Pantone Green
		.25 x 10 = 2.5 oz Pantone Black

Example 2:  Solve 1) To get the y variable to eliminate, multiply x + y = 4 equation by -1.
2) Add the equations and solve for x.
3) Substitute x=1 into one of the original equations and solve for y.




				
Solution is (1, 3)




Try it:  Solve 1) To get the y variable to eliminate, multiply 5x - 2y = 18 equation by 2.
2) Add the equations and solve for x.
3) Substitute x=2 into one of the original equations and solve for y.





			
Solution is (2, 4)


Example 3: A chemist has a solution which is 40% acid and another solution which is 15% acid.  How many ounces of each solution should be used to make 40 ounces of a solution which is 25% acid?
1) Complete the table using the formulas across the top and side.
2) Write the equations from rows 1 and 3 of the table.
3) To get the y variable to eliminate, multiply x + y = 40 equation by -.15.
2) Add the equations and solve for x.
3) Substitute x=16 into one of the original equations and solve for y.


	
	Solution 1 +
	Solution 2 =
	New Solution

	Amount of mixture
	         x
	           y
	          40

	* % of acid

	        .40
	          .15
	          .25

	= total acid 
in mix
	          .4x
	         .15y
	          10





			




	
					

[bookmark: _GoBack]40% solution = ____16 oz_____       15% solution = _____24 oz___
Try it: A chemist has one solution which is 30% pure acid and another which is 60% pure acid.  How many liters of each solution must be used to produce 60 L of a solution which is 50% pure acid?

	
	Solution 1 +
	Solution 2 =
	New Solution1) Complete the table using the formulas across the top and side.
2) Write the equations from rows 1 and 3 of the table.
3) To get the y variable to eliminate, multiply x + y = 60 equation by -.3.
2) Add the equations and solve for y.
3) Substitute y = 40 into one of the original equations and solve for x.



	Amount of mixture
	         x
	            y
	          60

	* % of acid

	       .30
	          .60
	         .50

	= total acid in mix
	       .3x
	         .6y
	         30





		



	

30% solution = ___20 L____          60% solution = ___40 L____
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