Ratio Note Guide– Unit #4


6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.




A ratio is the comparison of two quantities or measures. The comparison can be part-to-whole (ratio of guppies to all fish in an aquarium) or part-to-part (ratio of guppies to goldfish).
[image: http://downloads.bbc.co.uk/skillswise/entry12/maths/ma19rati/images/ma19rati-e1-e2-f-what-is-ratio-592x838.jpg]
3 WAYS TO WRITE RATIOS
[image: http://uvumath950.wikispaces.com/file/view/3_ratios.PNG/206925092/3_ratios.PNG]
Students should be able to identify and describe any ratio using “For every _____ ,there are _____,” using knowledge of equivalent ratios.
[image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSjr6EYq9tWHFyGFhVHJ_u516FqkOMSQ-LQVwptWrBt_MPkLXoh]
Student Notes:
The ratio of wings to beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.
For every vote candidate A received, candidate C received nearly three votes.





















6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, a context of a ratio relationship.




A unit rate expresses a ratio as part-to-one, comparing a quantity in terms of one unit of another quantity. Common unit rates are cost per item or distance per time.
In 6th grade, students are not expected to work with unit rates expressed as complex fractions. Both the numerator and denominator of the original ratio will be whole numbers.
[image: http://cdn.shopify.com/s/files/1/0063/3802/products/Ratios_Proportions_5_large.jpg%3F12]
6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations.




Ratio Table
[image: http://dradqrf3hyj25.cloudfront.net/thumbnails/Gr6_07_01_0003-diagram_thumb.png]

Student Notes:
Example 1: There are 2 cookies for 3 students. What is the amount of cookie each student would receive? (i.e. the unit rate)


Example 2: On a bicycle Jack can travel 20 miles in 4 hours. What are the unit rates in this situation, (the distance Jack can travel in 1 hour and the amount of time required to travel 1 mile)?
















Tape Diagram
[image: https://d14w9elxmqt4gn.cloudfront.net/adaptations/tape-diagram/2014-05-13_22:05-Screen%20Shot%202013-12-03%20at%203.35.31%20PM.png]

Double Number Line
[image: http://math6shms.pbworks.com/f/1360168080/Screen%20Shot%202013-02-06%20at%2011.27.36%20AM.png]
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Student Notes:


























3a. Make tables of equivalent ratios relating quantities with whole number measurements, find missing values in the tables, and plot the pairs of values on the coordinate plane. Use tables to compare ratios.



   
Example 1:  At Books Unlimited, 3 paperback books cost $18. What would 7 books cost? How many books could be purchased with $54.
Solution: To find the price of 1 book, divide $18 by 3. One book costs $6. To find the price of 7 books, multiply $6 (the cost of one book times 7 to get $42. To find the number of books that can be purchased with $54, multiply $6 times 9 to get $54 and then multiply 1 book times 9 to get 9 books.
	Books (n)
	Cost (c) 

	1
	6

	3
	18

	5
	30

	7
	42

	9
	54



Students use tables to compare ratios. Another bookstore offers paperback books at the prices below. Which bookstore has the best buy? Explain your answer.
	Books (n)
	Cost (c) 

	1
	5

	3
	15

	5
	25

	7
	35

	9
	45



To help understand the multiplicative relationship between the number of books and cost, students write equations to express the cost of any number of books. Writing equations is foundational for work in 7th grade. For example, the equation for the first table would be C = 6n, while the equation for the second bookstore is C = 5n. The numbers in the table can be expressed as ordered pairs (number of books, cost) and plotted on a coordinate plane.

Student Notes:
























Example 2: Ratios can also be used in problem solving by thinking about the total amount for each ratio unit. The ratio of cups of orange juice concentrate to cups of water in punch is 1: 3. If James made 32 cups of punch, how many cups of orange did he need?
Solution: Students recognize that the total ratio would produce 4 cups of punch. To get 32 cups, the ratio would need to be duplicated 8 times, resulting in 8 cups of orange juice concentrate

Example 3: Using the information in the table, find the number of yards in 24 feet.
	Feet
	3
	6
	9
	12
	15
	24

	Yards
	1
	2
	3
	4
	5
	?



Solution:
There are several strategies that students could use to determine the solution to this problem:
· Add quantities from the table to total 24 feet (9 feet and 15 feet); therefore the number of yards in 24 feet must be 8 yards (3 yards and 5 yards).
· Use multiplication to find 24 feet: 1) 3 feet x 8 = 24 feet; therefore 1 yard x 8 = 8 yards, or 2) 6 feet x 4 = 24 feet; therefore 2 yards x 4 = 8 yards

3b. Solve unit rate problems including those involving unit pricing and constant speed.


Example: In trail mix, the ratio of cups of peanuts to cups of chocolate candies is 3 to 2. How many cups of chocolate candies would be needed for 9 cups of peanuts?
	Peanuts
	Chocolate

	3
	2

	6
	4

	9
	6



Solution: One possible solution is for students to find the number of cups of chocolate candies for 1 cup of peanuts by dividing both sides of the table by 3, giving 2/3 cup of chocolate for each cup of peanuts. To find the amount of chocolate needed for 9 cups of peanuts, students multiply the unit rate by nine (9 •2/3), giving 6 cups of chocolate.

















Question 1: If it took 7 hours to mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? At what rate were lawns being mowed?

Question 2: If steak costs $2.25 per pound, how much does 0.8 pounds of steak cost? Explain how you determined your answer.


3c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); solve problems involving finding the whole, given a part and the percent.




Example 1: What percent is 12 out of 25? 
	Part
	Whole

	12
	25

	24
	50

	48
	100



Solution: One possible solution method is to set up a ratio table: Multiply 25 by 4 to get 100. Multiplying 12 by 4 will give 48, meaning that 12 out of 25 is equivalent to 48 out of 100 or 48%.

Example 2: What is 40% of 30?
Solution: There are several methods to solve this problem. One possible solution using rates is to use a 10 x 10 grid to represent the whole amount (or 30). If the 30 is divided into 100 parts, the rate for one block is 0.3. Forty percent would be 40 of the blocks, or 40 x 0.3, which equals 12.
3d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or dividing quantities.









A ratio can be used to compare measures of two different types, such as inches per foot, milliliters per liter and centimeters per inch. Students recognize that a conversion factor is a fraction equal to 1 since the numerator and denominator describe the same quantity. For example, 12 inches/1 foot is a conversion factor since the numerator and denominator equal the same amount. Since the ratio is equivalent to 1, the identity property of multiplication allows an amount to be multiplied by the ratio. Also, the value of the ratio can also be expressed as 1 foot/12 inches  allowing for the conversion ratios to be expressed in a format so that units will “cancel”.
Students use ratios as conversion factors and the identity property for multiplication to convert ratio units.
Example 1: How many centimeters are in 7 feet, given that 1 inch ≈ 2.54 cm.

Student Notes:

Question: If 30% of the students in Mrs. Rutherford’s class like chocolate ice cream, then how many students are in Mrs. Rutherford’s class if 6 like chocolate ice cream?
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~Using a Tape Diagram

The ratio of your monthly allowance to your friend’s monthly
allowance is 5 : 3. The monthly allowances total $40. How much is
each allowance?

To help visualize the problem, express the ratio 5 : 3 using a tape diagram.

You _4) The 8 parts
Your friend I:I:I:l represent $40.

Because there are 8 parts, you know that 1 part represents $40 + 8 = $5.
5 parts represent $5 « 5 = $25.
3 parts represent $5 « 3 = $15.

i+ So, your monthly allowance is $25, and your friend’s monthly
allowance is $15.
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