Learning Focused Lesson Plan                                             Lynn W. Evans

Topic: Proportions

Scheduled time     Math 7       2 days per lesson activity     Total time 9 days
                              Accelerated math     1 day per lesson activity     Total time 5 days


Standard:7.RP.2

Recognize and represent proportional relationships between quantities.

A.	Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table or graphing on a coordinate plane and observing whether the graph is a straight line through the origin.

B. Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional relationships.

C. Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a constant price p, the relationship between the total cost and the number of items can be expressed as t = pn.

D. Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (0, 0) and (1, r) where r is the unit rate.



Students will know:
· Two quantities are in a proportional relationship if the ratios are equivalent.
· Unit rate is also called the constant of proportionality.



Students will be able to:
· Test for proportional relationship by using equivalent ratios in a table or graphing on a coordinate plane and observing whether the graph is a straight line through the origin.
· Analyze tables, graphs, equations, diagrams, and verbal descriptions of proportional relationship to determine the constant of proportionality.
· Represent proportional relationships by equations.
· Explain what a point on the graph of a proportional relationship means in terms of the situation with special attention to the origin and (1, r), where r is the unit rate.





Learning essential question:



Activating strategy:
LA#1 Determining and checking proportions    workbook pages 89 and 90
LA #2 Writing proportions  workbook pages    workbook pages 95-97
LA #3  solving proportions with science, recipes and criss-cross games workbook page 99-101
LA #4  comparing rates graphically workbook pages 103-105

Key vocabulary to preview and vocabulary strategy:
 
Proportional relationships, equivalent ratios, constant of proportionality, coordinate plane, coordinates, graphs, equations, tables

 


Lesson Instruction:
Learning activity #1:  Proportions (section 5.2 in the text book)

Proportion         An equation stating that two ratios are equivalent.     2/3 = 4/6

Proportional       Two quantities that form a proportion are proportional.

		If the two ratios can be written in an equivalent simplest form, they are proportional and equivalent fractions.

5/10 = 1/2
10/20 = 1/2......... 5/10 and 10/20 are equivalent ratios and are proportional.


Cross products property             In the proportion a/b = c/d  , the cross products of a times d = b times c   .......ad = bc.        If the cross products are not equal, then there is no proportion.



Using a table to determine if two items are proportional:

	x
	y

	1/2
	3

	1
	6

	3/2
	9

	2
	12



Compare each ratio of x to y in simplest form.    (1/2)/3  = 1/6
                                                                                1/6 = 1/6
                                                                               (3/2)/9 = 1/6
                                                                               (2/12 = 1/6
All ratios are equivalent, the table is proportional.

Using a graph to determine if a relationship is proportional.

	The graph must be a straight line and go through the origin.

[image: ]

[image: ]

In a proportional relationship,   the unit rate is the slope of the line.  The unit rate must stay the same meaning the line must be straight.  The unit rate can be determined by reading the graph at a unit of 1 for the denominator.  In the above example b,  the point (1,2)   represents x =1 and y = 2.  y to x or y/x = 2/1   the graph has a slope of 2 and the proportion has a unit rate of 2.   We will deal more with slope later in this standard. It is important to note that the unit rate = slope and the unit rate can be read from a graph at the point (1,y) where y is the unit rate.

https://www.youtube.com/watch?v=USmit5zUGas

https://www.youtube.com/watch?v=USmit5zUGas



Assessment prompt for LA #1  (text book page 177)

[image: ]








Learning activity #2   Writing  proportions (section 5.3 in the text book)

One way to write a proportion is to use a table.
	
	Last month
	This month

	purchase
	2 ring tones
	3 ring tones

	Total cost
	6 dollars
	X dollars


Use the columns or the  rows to write a proportion.
Using columns              2 ring tones/6 dollars = 3 ring tones/x dollars
Using rows           2 ring tones/3 ring tones = 6 dollars/x dollars

https://www.youtube.com/watch?v=96ZEmUbnuU8

https://www.khanacademy.org/math/cc-seventh-grade-math/cc-7th-ratio-proportion/cc-7th-write-and-solve-proportions/v/writing-proportions









Assessment prompt for LA#2 (text book page 182)

Set up a proportion to find how many points are needed

a test worth 50 points and a test score of 40%

a test worth 80 points with a test score of 80%


Use the table to write a proportion

	
	Game 1 
	Game 2

	points
	12
	18

	shots
	14
	w




	
	May
	June

	winners
	n
	34

	entries
	85
	170



[image: http://image.slidesharecdn.com/proportionsworksheet-091023164324-phpapp01/95/proportions-worksheet-1-728.jpg?cb=1256316218]

Learning activity #3   Solving proportions  (section 5.3 and 5.4 in the text book)

We can use the cross products property, the multiplication property of equality and mental math (reasoning) to solve proportions...(key idea page 188 in the text)

Solving proportions using Multiplication: (examples page 188 in text)

5/7 = x/21    since x is divided by 21, we will multiply both sides by 21

21 (5/7) =21 (x/21)
15 = x
x = 15      I always like to finish with variable on the left.

Solving with the cross products property

x/8 = 7/10  

x times 10 = 7 times 8
10x = 56
x = 5.6

Solving using mental math  (page 181 in the text)

3/2 = x/8 

notice that if we multiply 2 by 4 we get 8, so we multiply 3 by 4 to get 12

[image: http://media.virtualnerd.com/thumbnails/Alg1_4_3-diagram_thumb-lg.png]
https://www.youtube.com/watch?v=bwIG4znuJZo

https://www.youtube.com/watch?v=kAW-JB1IVxA

https://www.youtube.com/watch?v=4JhPTVF7JDw


Assessment prompt for LA#3  (see text page 190)

Use multiplication to solve

9/5 = z/20

h/15 = 16/3

Use cross products to solve:

a/6 = 15/2

10/7 = 8/k


Do error analysis #22 on page 190 and Math deeper #36 on page 191 in the text.





Learning activity #4   Slope (section 5.5 in the text book)

Slope ..from the text page 194
[image: ]

In the above graph, the slope = 3/2

Slope is called the rise/run  or the change in y/ change in x

The slope of a proportional line is the unit rate and is also called the constant of proportionality.  Remember, a line that represents a proportion must go through the origin.

A proportional line that goes through the point (4,5) would by definition also go through point (0,0).     So, we have two points on the line (x1,y1)=  (0,0) and (x2,y2) =  (4,5)

Slope = change in y/ change in x
          = (y2-y1)/(x2-x1)
          =(5-0)/(4-0)
          = 5/4           The slope is 5/4.    The unit rate and constant of proportionality is 5/4.   We will learn more about the constant of proportionality in the next standard (7.RP.3).

Slope from a table and graph (Text page 195)

[image: ]

https://www.youtube.com/watch?v=R948Tsyq4vA

https://www.youtube.com/watch?v=z1-uYS6hsHQ

The steeper the slope the faster the rate of change.

Assessment prompt for LA#4  (see text page 196)

Problems #10-15 pages 196-197

Find the slope
[image: ]






Graphic organizer
[image: http://passyworldofmathematics.com/Images/pwmImagesThree/RatioAmountsFive540x419JPG.jpg]
[image: https://i.ytimg.com/vi/II0fRxXHvDA/maxresdefault.jpg]


[image: https://sites.google.com/site/burnettprealgebra/_/rsrc/1308916330435/proportions/solving-proportions/06-2%20Solving%20Proportions_5.jpeg?height=300&width=400]


[image: https://sites.google.com/site/burnettprealgebra/_/rsrc/1308916335771/proportions/solving-proportions/06-2%20Solving%20Proportions_4.jpeg?height=300&width=400]

Notice the ratio of part to whole

[image: http://media.showmeapp.com/files/681117/pictures/thumbs/1798944/last_thumb1417040908.jpg]

[image: https://s-media-cache-ak0.pinimg.com/236x/af/1c/8d/af1c8d32ce8bdca85ff4357e13e7e5af.jpg]

Assignment
LA #1   Workbook page 92-94
LA #2     Workbook page 98
LA #3    Workbook page 102
LA #4      Workbook page 106


Summarizing strategy

We learned that two quantities are proportional relationship by testing for equivalent ratios. We also learned to determine a proportion using tables and graphs.   We learned that proportions can be solved using cross products and the multiplication property of equality.   Graphs of proportions must go through the origin. Slope is defined as change in y / change in x......referred to as rise/run.  The slope of a line representing a proportion is the unit rate of the proportions.  The slope of a line of a proportion is also called the constant of proportionality, which is the focus of our next standard.
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Ratio Amounts — Example One

a:15=2:5 Find the value of “a”

2 )
a‘>:<:15
2x15=5xa
30=>5a

30=3a_
5 5

Write the ratios out vertically,
and then Cross Multiply

(Note writing 2 x 15 = a x 5 is also okay)

“5" is the number in front of the
letter variable and so divide
both sides of the equals sign
by 5 and simplify.

6=a == a=6/
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WRITING & SOLVING PROPORTIONS
Algebra
(Z;?r brother helped Dad | eekend. He worked
ours and Dad paid him $12. Your Dad said you

could help him this weekend, and he said he’d be
fair and pay you an amount propdgrtignal to what
your brother earned. You worked ours. How
much should your Dad pay you to be fair (P)?
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Is it proportional?
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Solving proportions
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Tons of Free Math Worksheets at: © www.mathworksheetsland.com

Topic : Ratio and Proportion Word Problems- Worksheet 1

1.
A Java book is comprises twa.sections core and advanced Java in the ratio
Z2_How much of each type of content will be needed to make a book of 3,) 6

450 pages? - . D 9 7\

Rforal (356110015 ~Trs”

@irls and boys have planned for a picnic. There is a ratio of
3 girls to z boxs. How many boys are there?

Ll 5 %
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e 4 TyPes Of Slope
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st. Pafrick School
7th Grade Proportions Worksheet
School Year 2009-2010

Name: 7th

Date: LN

PROPORTIONS

Answer the following problems.

1. If the cost of 5 rolis of camera films is $12.50, can you work out the,
cost of 8 rolls?

2. If the fotal cost of 15 fickets is $75, can you work out the cost of 8
fickets?

3. Arecipe for flapjack needs 60g of oats, and it makes 10 flapjacks.
What quantity of oats is needed to make 24 flapjacksz

4. There are 6 botles of water in 3 cases and n number of botfles in 4
cases. What is the value of the variable n.

5. 230 miles using 10 gallons. How many miles on 1 gallon?

6. $99 for 3 days. How much for 1 day?
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Solve for n

68
100>{
80en=100+68





