Ratio

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.M.1 Calculate rates using appropriate units (e.g., rate of a space ship versus the rate of a snail)

A.N.5 Solve algebraic problems arising from situations that involve fractions, decimals, percents (decrease/increase and discount), and proportionality/direct variation.
Big Idea: 

A ratio is a comparison of two numbers by division.  Each number in the unit represents a unit of measurement.  Some ratios are rates.  When the units of measurement are the same for both numbers, the comparison is called a ratio.  When the units of measurement are different for both numbers, the comparison is called a rate.

Ratios are typically expressed in three ways:

· using fractional notation, as in 
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· using a colon, as in 
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· using words, as in 
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 to 
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When working with ratios, it is important to understand the units of measurement of the two numbers being compared.  

The following Regents Math A problem involves a ratio and involves the same measurement unit, which is “parts.”  

	Sterling silver is made of an alloy of silver and copper in the ratio of 37:3.   If the mass of a sterling silver ingot is 600 grams, how much silver does it contain?
(1) 48.65 g
(3) 450 g

(2) 200 g 
(4) 555 g


There are 37 parts of silver and 3 parts of copper in the whole and the ratio can be expressed as a fraction in the form 
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.  It is important to note in this example that the whole equals the sum of the parts (i.e. 
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The following Regents Math A problem is a rate because it involves different measurement units:

	If the instructions for cooking a turkey state “Roast turkey at 325° for 20 minutes per pound,” how many hours will it take to roast a 20-pound turkey at 325°?


In this example, the unit of measure for one number is minutes and the unit of measure for the other number is pounds.  When expressed as a fraction in the form of 
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, the fraction bar is interpreted as the word “per” and the fraction is read as “a minutes per b pounds.”  Other common examples of rates include miles per gallon (
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), miles per hour (
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), and kilometers per hour (
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Ratios can be used to make proportions.  A proportion is a statement that two ratios are equal.  A proportion can also be defined as two ratios with an equal sign between them.  The cross products of proportions are always equal.  Therefore, proportions are useful in solving a variety of problems.  

	Example of a Proportion
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	Example of a Non-Proportion
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A key rule when working with proportions is to be certain that the units of measurement in the numerators and denominators of both ratios are the same.  For example:
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Recommended Procedure for Creating Proportions from Ratios

STEP 1.  Start the proportion by writing the units of measurement of the ratio

STEP 2.  Add an equal sign and a second ratio with identical units of measurement.

STEP 3.  Plug in the numbers from the problem and solve.

Modeling:

Sample Regents Math A Problem Involving Ratio

	Sterling silver is made of an alloy of silver and copper in the ratio of 37:3.   If the mass of a sterling silver ingot is 600 grams, how much silver does it contain?
(1) 48.65 g
(3) 450 g

(2) 200 g 
(4) 555 g


One Solution

	The question is asking how many grams of silver is in 600 grams of a silver alloy.  Said differently, the question wants to know what part of the 600 grams is silver.  This is a ratio of 
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.  We want to know how many parts of silver are in 600 grams of alloy, and we can express what we want to know as 
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Our next step is to find an equivalent ratio of parts and wholes.  The problem tells us that the ratio of silver to copper is 37:3.  There are 37 parts silver for every 3 parts copper, but this is a ratio of 
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.  We need a ratio of 
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.  We reason that a ratio of 37 parts to 3 parts sums to 40 parts in a whole, and the ratio of silver parts to the whole is 
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.  

STEP 1.  We start with our rate.
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.  The units we will be working with are grams.

STEP 2.  We next write the proportion, taking care to make certain that our measurement units are correct
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STEP 3.  We solve using cross-multiplication.
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There are 
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 grams of silver in 600 grams of alloy if the ratio is 37:3 silver to copper.


Sample Regents Math A Problem Involving Rate

	If the instructions for cooking a turkey state “Roast turkey at 325° for 20 minutes per pound,” how many hours will it take to roast a 20-pound turkey at 325°?


One Solution

	The question wants to know how long it takes to bake a 20 pound turkey.  The rate is given as 
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.  We can create a proportion with the information we have.

STEP 1.  
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STEP 2.   
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STEP 3.  
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The problem wants to know how many hours it takes to roast the turkey.  400 is not a reasonable answer.  We have found the number of minutes, so we must convert minutes to hours.  The conversion rate is 
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.  We set up a new proportion, as follows:

STEP 1.    
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STEP 2.   
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STEP 3.  
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It will take six and two-thirds hours to roast a 20 pound turkey.


Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.
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