Unit 5
Ratios and Proportions 
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Name: _____________________________

Teacher: ___________________________
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Unit 5 Test Date: ____________________

Equal Ratios and Proportions



                Classwork Day 1

Vocabulary:
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      1.  Ratio:  A comparison of two quantities by division. Can be written as 
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, a : b, or  a to b. (b = 0)

        2.   Proportion:  An equation that shows that two ratios are equivalent (equal). 
      3.   Cross Product:  In two ratios, the cross products are found by multiplying the denominator of one ratio by the numerator of the other.  If you cross multiply and the products are the same then it is proportional. 

                   *If two ratios form a proportion, if the cross products are equal.  
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Three ways to write a ratio:      5 to 7              5 : 7                [image: image3.png]



[image: image180.emf]

Understanding Ratios

Nicholas asked members of his class if they go on Facebook on the weekends.  The table below shows their answers.  

Use the table to answer the following questions.

	Sometimes on Facebook
	Always on Facebook
	Never on Facebook

	15
	8
	7


1.  What is the ratio of the number of students who always go on Facebook to  the number who never go on Facebook?  ______________

2.  What is the ratio of the number of students who sometimes go on Facebook to the total number of students surveyed? _______________

3.  What does the ratio 30:7 represent?_________________________________________________________
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Equivalent Ratios

1.  The ratio of the number of wrestlers to the number of football players at Sachem is 16 to 48.  Represent this ratio as a fraction. _________.  You can use what you know about fractions to find equal ratios and write the ratio in simplest form.  Write an equivalent ratio _____________.

2.  Write three ratios that are equal to the given ratio 12: 21. (Express this ratio as a fraction to help you.)

equivalent ratio 1 __________      equivalent ratio 2 _____________   equivalent ratio 3   ___________
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Check if each pair of ratios form a proportion. Write = if the ratios are proportional. If they are not write =. 
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2)  6:33        2:11
  
        3)  8 to 45         40 to 9

Equal Ratios and Proportions



                Classwork Day 1

What are the 2 steps in solving proportions?

1)  ___________________________________ 
2) ___________________________________

Practice: 

1) 
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2)  n to 2 and 9 to 1

3) 32 : y and 8 : 9
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11: 5 and x : 10

6) 
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7) 12 to 16  and 18 to n
8) 
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10)  1.7 : 2.5 and 3.4 : d
11) 
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12)  
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13)  There are 250 people waiting on line to ride a roller coaster and the wait time is 20 minutes. How long is the waiting time when 240 people are on line?
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14)  Sarah can type 2 pages in 10 minutes, if she types for 30 minutes how many pages will she be able to type? 
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1.  A basket of fruit has 2 apples, 1 orange, and 1 banana.  Write a ratio for each comparison in three ways. (Look at the classwork if you are not sure how to write a ratio in 3 ways.)

a.  oranges to apples                ______________      ________________      _______________

b.  bananas to oranges             ______________      ________________      _______________

c.  apples to all pieces of fruit ______________       ________________     _______________

Do these form a true proportion? Write yes or no.

	1)   
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	2)  7 : 12 and 21 : 35
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Solve the following proportions for the given variable.

	5)  
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	6)  2 to 15  and  x to 45
	7)   x : 8  and 2 : 4

	8)  
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	9)  18 to 12  and  6 and x
	10)  
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	11)  
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	12)  
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	13)  24 : x  and 3 : 5
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	15)  
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	16)  100 to 250  and  x to 25


Write a proportion for each of the following…then SOLVE!

17)  6 Earth-pounds equals 1 moon-pound.  How many moon-pounds would 96 Earth-pounds equal?
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        Earth pounds

[image: image197.png]


[image: image198.png]


[image: image199.png]


        Moon pounds
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18)  About 4 out of every 5 people are right-handed.  If there are 30 students in a class, how many would you expect to be right-handed?
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Application of Ratios   




                            Classwork Day 2 
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Vocabulary:

Scale:  A ratio that compares the length in a drawing to the length of an actual object

Scale Factor:  A ratio of the lengths of two corresponding sides of two similar polygons
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Write the proportions for the following questions and SOLVE:  Round to the nearest tenth if necessary.

1)  There are 5 dogs for every 3 cats in the pet store.  If there are 20 dogs at the store, how many cats are at the store?
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2)  Mr. Green can grow 12 tomato plants in a 3 square foot area.  How many tomatoes can he grow if he has a 15 square foot area?
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3)  Nick takes 3 hours to read 240 pages.  At this rate, how many pages can he read in 2 hours?
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4)  A burro is standing near a cactus.  The burro is 60 inches tall.  His shadow is 4 feet long.  The shadow of the cactus is 7 feet long.  How tall is the cactus? (Draw a picture)
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Application of Ratios   




                            Classwork Day 2 

5)  A building is 35 meters tall and casts a shadow of 12 meters.  At the same time, a tree which is 4 meters tall, casts a shadow x meters long.  How long is the shadow of the tree? (Draw a picture)
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6) Nancy is 5 feet tall. At a certain time of day, she measures her shadow, and finds it is 9 feet long. She also measures the shadow of a building which is 200 feet long. How tall is the building?
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7)  Ryan can run 4 blocks in 2 minutes.  How long does he take to run 8 blocks at the same speed?
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8)  A ball dropped from a tall building falls 16 feet in the first second.  How far does it fall in 2 seconds?
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9)  On a map, 8 inches represents 3 miles.  How many miles are represented by 72 inches?
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10)  On a map 2 meters : 10 miles.  How many meters would you need to represent 80 miles?
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11)  Making 5 apple pies requires 2 pounds of apples.  How many pounds of apples are needed to make 15 pies?

 Application of Ratios   



                                Homework  Day 2 

For each of the following - set up a proportion WITH LABELS and then solve. 
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1.  It takes 18 people in Mr. DeMeo’s math class to pull a 35 ton bus.  How many people would it take to pull a 140 ton bus?
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2.  Physics tells us that weights of objects on the moon are proportional to their weights on Earth.  Suppose a 180 lb man weighs 30 lbs on the moon.  What will a 60 lb boy weigh on the moon?  
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3.  Joe is at Stop and Shop and sees that 9 oranges cost $3.00.  He needs 27 oranges to make orange juice.  How much money will 27 oranges cost?
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4.  A sample of 96 light bulbs consisted of 4 defective ones.  Assume that today’s batch of 6,000 light bulbs has the same proportion of defective bulbs as the sample.  Determine the total number of defective bulbs made today.
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5.  Marissa is 5 feet tall.  At a certain time of the day, she measures her shadow and finds that it is 9 feet long.  She also measures the shadow of a building which is 225 feet long.  How tall is the building?

[image: image229.wmf]
6.  Jack and Jill went up the hill to pick apples and pears.  Jack picked 10 apples and 15 pears.  Jill picked 20 apples and some pears.  The ratio of apples and pears picked by both Jack and Jill were the same.  Determine how many pears Jill picked.

[image: image230.emf]
7.  On a map, one inch represents 30 miles.  How many inches represent 480 miles?  

M11  M12 Ratio of Fractions and Their Unit Rates                          Classwork Day 3
Warm Up:

1)  Write the following minutes as fractions of an hour in simplest form:

a)  30 minutes       b)  45 minutes
c)  15 minutes
d)  50 minutes



2) Simplify:   [image: image28.png]



Vocabulary

A fraction whose numerator or denominator is itself a fraction is called a complex fraction. 
A unit rate is a rate which is expressed as A/B units of the first quantity per 1 unit of the second quantity for two quantities A and B. 

For example: If a person walks 2 ½ miles in 1 ¼ hours at a constant speed, then the unit rate is 

2 ½ [image: image30.png]


 1 ¼ = 2. The person walks 2 mph.


Examples:

Find the unit rate of the following:
1)  [image: image32.png]87 miles in 2Zhours.



 (Miles per hour)
    2)  Sarah used [image: image34.png]3 }guu.ms of gas driving sag ‘miles



  




                                                     (Miles per gallon)


Example 3 One lap around a dirt track is [image: image36.png]


 mile.  It takes Cole [image: image38.png]


 hour to ride one lap.  What is Cole’s unit rate around the track?

Example 4  Mr. Coffey wants to make a shelf with boards that are [image: image40.png]


 feet long.  If he has an 18 foot board, how many pieces can he cut from the big board?

M11  M12 Ratio of Fractions and Their Unit Rates                         Classwork Day 3
Example 5  Which car can travel further on 1 gallon of gas?

                           Blue Car:  Travels [image: image42.png]182
5



 miles using 0.8 gallons of gas

                           Red Car:  Travels [image: image44.png]172
E



 miles using 0.75 gallons of gas


Example 6   Sally is making a painting for which she is mixing red paint and blue paint.  The table below shows the different mixtures being used.

	Red Paint (Quarts)
	Blue Paint (Quarts)
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a)  What are the unit rates for the values?

b)  Is the amount of blue paint proportional to the amount of red paint?

c)  Describe, in words, what the unit rate means in the context of this problem.


Example 7 During their last workout, Izzy ran 2 ¼ miles in 15 minutes and her friend Julia ran 3 ¾ miles in 25 minutes.  Each girl thought she were the faster runner.  Based on their last run, which girl is correct?

M11  M12 Ratio of Fractions and Their Unit Rates                          Classwork Day 3
Example 8  A turtle walks [image: image58.png]e



 of a mile in 50 minutes.  What is the unit rate expressed in miles per hour?
a)  To find the turtle’s unit rate, Meredith wrote and simplified the following complex fraction.  Explain how the fraction [image: image60.png]


 was obtained.


b)  Did Meredith simplify the complex fraction correctly?  Explain how you know.


Example 9   For Anthony’s birthday his mother is making cupcakes for his 12 friends at his daycare.  The recipe calls for 3 ⅓ cups of flour.  This recipe makes 2 ½ dozen cookies.  Anthony’s mother has only 1 cup of flour.  Is there enough flour for each of his friends to get a cupcake?  Explain and show your work.


10)  The local bakery uses 1.75 cups of flour in each batch of cookies.   The bakery used 5.25 cups of flour this morning.   

a)  How many batches of cookies did the bakery make?
b) If there are 5 dozen cookies in each batch, how many cookies did the bakery make yesterday?
ML11  ML12 Ratio of Fractions and Their Unit Rates              Homework  Day 3

Example 1  You are getting ready for a family vacation.  You decide to download as many movies as possible before leaving for the road trip.  If each movie takes [image: image62.png]


 hours to download and you downloaded for 5 ¼ hours, how many full movies did you download? 


Example 2  A toy remote control jeep is 12 ½ inches wide while an actual jeep is pictured to be 18 ¾ feet wide.  What is the value of the ratio of the width of the remote control jeep to width of the actual jeep?


Example 3  Jason eats 10 ounces of candy in 5 days.

a. How many pounds will he eat per day?  (16 ounces = 1 pound)

b. How long will it take Jason to eat 1 pound of candy?


Example 4  The area of a blackboard is  [image: image64.png]


 square yards.  A poster’s area is  [image: image66.png]


 square yards.  Find a unit rate and explain, in words, what the unit rate means in the context of this problem. Is there more than one unit rate that can be calculated?  How do you know? 

Example 5   [image: image68.png]


  cup of flour is used to make 5 dinner rolls.  

A)  How many cups of flour are needed to make 3 dozen dinner rolls?

B) How many rolls can you make with [image: image70.png]


 cups of flour?

C) How much flour is needed to make one dinner roll?

ML13  Finding equivalent ratios given the total quantity

Classwork  Day 4
Warm Up:

State all the different whole number combinations that will add up to the number given:

(For Example:  3 would have two combinations to get a sum of 3: 0 + 3, 1 + 2)

1)  4


2)  5


3)  7


Steps to find missing quantities in a ratio table where a total is given:

1)  Determine the unit rate from the ratio of two given quantities 

2) Use it to find the missing quantities in each equivalent ratio


Example 1 Students in 6 classes, displayed below, ate the same ratio of cheese pizza slices to pepperoni pizza slices. Complete the following table, which represents the number of slices of pizza students in each class ate.

	Slices of Cheese Pizza
	Slices of Pepperoni Pizza
	Total Pizza
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Example 2  To make green paint, students mixed yellow paint with blue paint.  The table below shows how many yellow and blue drops from a dropper several students used to make the same shade of green paint.

a)  Complete the table.

	Yellow (Y)

(ml)
	Blue 

(B)

(ml)
	Total

	3 ½
	5 ¼
	

	
	
	5

	
	6 ¾
	

	6 ½
	
	


b)  Write an equation to represent the relationship between the amount of yellow paint and blue paint.

ML13  Finding equivalent ratios given the total quantity

Classwork  Day 4
Example 3   a)  Complete the following table

	Distance Ran (miles)
	Distance Biked (miles)
	Total Amount of Exercise (miles)

	
	
	6
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	7
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b) What is the relationship between distances biked and distances ran?

Example 4   The following table shows the number of cups of milk and flour that are needed to make biscuits.

Complete the table.

	Milk (cups)
	Flour (cups)
	Total (cups)

	7.5
	
	

	
	10.5
	

	12.5
	15
	

	
	
	11



Example 5  The table below shows the combination of dry prepackaged mix and water to make concrete. The mix says for every 1 gallon of water stir 60 pounds of dry mix. We know that 1 gallon of water is equal to 8 pounds. Using the information provided in the table, complete the remaining parts of the table.


ML13  Finding equivalent ratios given the total quantity

Classwork  Day 4
Example 1  A group of 6 hikers are preparing for a one-week trip.  All of the group’s supplies will be carried by the hikers in backpacks.  The leader decided that it would be fair for each hiker to carry a backpack that is the same fraction of his weight as all the other hiker’s.  In this set-up, the heaviest hiker would carry the heaviest load.  The table below shows the weight of each hiker and the weight of his/her backpack. 

A)  Convert all the lbs, and oz. to lbs.(pounds)  (Remember:  1 lb. = 16 oz.)  Copy the given values inside the corresponding boxes.

B) Complete the table.  Find the missing amounts of weight by applying the same ratio as the first 2 rows.

SHOW YOUR WORK ON SEPARATE PAPER♥♥♥♥♥♥

	Hiker’s Weight
	Backpack Weight
	Total Weight (lbs)

	152 lb 4 oz

(152 ¼ lbs)
	14 lb 8 oz

(                         )
	(                         )

	107 lb 10 oz

(                         )
	10 lb 4 oz

(                         )
	(                         )

	129 lb 15 oz

(                         )
	(                         )
	(                         )

	68 lb  4 oz

(                         )
	(                         )
	(                         )

	(                         )
	8 lb 12 oz

(                         )
	(                         )

	(                         )
	10 lb

(                         )
	(                         )



If ABC  ~  DEF, write a proportion and solve for the missing side.

2. 
       A

                    D



   3.  A        x         B                      F
            8


  





                                                x








               12 

       

         15

       B          6           C

 

                                         E            9               F              

      C                       E       10        D

4.  Create a proportion from each set of numbers. Only use 4 numbers from each set of numbers.

a)  9, 3, 2, 6



b)  4, 32, 1, 8



c)  9, 12, 8, 6 

M 14 Multistep Ratio Problems                                                             Classwork Day 5
Vocabulary
Consumer_______________________________________________________________

Discount________________________________________________________________

Original price____________________________________________________________

Sale Price _______________________________________________________________
Commission______________________________________________________________

Mark Up________________________________________________________________
Of in math means ________.


When companies advertise many times the savings is listed as a fraction and not a percent. 

To determine a discount you need to understand the following:

Discount Price = original price – rate times the original price.

Guided Practice: ( Show using a bar diagram to show visually and multiply to show mathematically.)
a)  
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b)  
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Independent Practice:
a)  
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b)  
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Application. 
Example  1.  If a pair of shoes costs $40 and is advertised at 
[image: image88.wmf]4

1

 off the original price, what is the sale price?  (There are at least three ways to show the answer.  Try what works for you.)
Remember:  Discount Price = original price – rate times the original price.

Lesson 14 (Multistep Ratio Problems                                                             Classwork Day 5

Example 2.  At Peter’s Pants Palace a pair of pants usually sells for $33.00.  If Peter advertises that the store is having  [image: image90.png]


 off sale, what is the sale price of Peter’s pants? 

Example 3  A used car sales person receives a commission of  [image: image92.png]I



 of the sales price of the car for each car he sells.  What would the sales commission be on a car that sold for $21,999?

                                                                          Commission = rate [image: image94.png]


 total sales amount


Example 4  A bicycle shop advertised all mountain bikes priced at a [image: image96.png]


  discount.  

1.  What is the amount of the discount

     b)  What is the discount price of the bicycle?        if the bicycle originally costs $327?


Example 5  A hand-held digital music player was marked down by [image: image98.png]


 of the original price. 

a)  If the sales price is $128.00, what is the original price?

b)  If the item was marked up by  [image: image100.png]


  before it was placed on the sales floor, what was the price that the store paid for the digital player?
                                                                            Markup price means increase price
c)  What is the difference between the discount price and the price that the store paid for the digital player?
M14 Multistep Ratio Problems                                                              Homework Day 5
1)  What is  [image: image102.png]


  commission of sales totaling $24,000?


2)  What is the cost of a $1200 washing machine that was on sale for a [image: image104.png]


  discount?


3)  If a store advertised a sale that gave customers a  [image: image106.png]


  discount, what is the fraction part of the original price that the customer will pay?


4)  Joanna ran a mile in physical education class.  After resting for one hour, her heart rate was 60 beats per minute.  If her heart rate decreased by  [image: image108.png]


 , what was her heart rate immediately after she ran the mile?    


5)  Mark bought an electronic tablet on sale for ¼ off its original price of $825.00.  He also wanted to use a coupon for a [image: image110.png]


   off the sales price.  Before taxes, how much did Mark pay for the tablet? 


Mixed Review

6) Solve:   
[image: image111.wmf]5

8

3

4

1

+

          7)  What is the additive inverse of  -(-9)?               8)  Find the unit rate. 

                                                                                                                           560 miles in 8 hours

M15 Equations of graphs of Prop Relationships Involving Fractions      Classwork Day 6
Objective:  I can use equations and graphs to represent proportional relationships arising from ratios and rates involving fractions.  I can interpret what points  mean on a  graph and see the relationship between unit rate and the changes in x and y.  

Vocabulary

Unit Rate_________________________________________________________________
Constant_________________________________________________________________
y= kx

Find the constant using a table.

1)  
	Packages of Protein Bars
	3
	5
	8

	Cost ($)
	4.50
	7.50
	12


Constant_________      Equation__________   Unit Rate____________   Slope____________


2)   Complete the table. Kylie earns money while dog sitting for a neighbor.  The relationship between the amount Kylie earns and the number of days is proportional.

	Number of Days
	
	4
	5

	Amount Earned ($)
	32
	64
	


Constant_________      Equation__________   Unit Rate____________   Slope____________

Using a graph find the unit rate.  (While using a graph look for a _______ to find the unit rate.)
3)                                                                                             4)  

M15  Equations of graphs of Prop Relationships Involving Fractions            Classwork Day 6
Example 1 After taking a cooking class, you decide to try out your new cooking skills by preparing a meal for your family. You have chosen a recipe that uses an organic mushroom mix as the main ingredient.  Using the graph below, complete the table of values and answer the following questions.
	Weight in pounds
	cost

	0
	0

	½
	4

	1
	

	1 ½
	12

	
	16

	2 ¼
	18


 1.  Is this relationship proportional?                  2.   How do you know from examining the graph?

 3.   What is the unit rate for cost per pound?     4.    Write an equation to model this data.__________
5.  What ordered pair represents the unit rate and what does it mean?

6.  What does the ordered pair (2, 16) mean in the context of this problem?

7.  If you could spend $10.00 on mushrooms, how many pounds could you buy? 

8.   What would be the cost of 30 pounds of mushrooms?

M15  Equations of graphs of Prop Relationships Involving Fractions            Classwork Day 6
Example 2   Jenny is a member of a summer swim team.  

a.   How many calories does she burn in one minute?  
b.   Use the graph below to determine the equation that models 

      how many calories Jenny burns within a certain number of
      minutes. 
c.
How long will it take her to burn off a 480 calorie smoothie                                                          that she had for breakfast?

3.  The following data was collected on a cheetah. It ran  
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 mile 
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     and 
[image: image116.wmf]4

3

miles in 1 min.
a.   Explain how you know that this is a proportional relationship.
b.  Identify the constant of proportionality, and write an equation for the proportional relationship. 
c.  Make a table and sketch a graph of the proportional relationship.
d. Identify a point on the graph that gives the constant of proportionality as the y-coordinate. ________
Example 4 Using the graph and its title: 

a. Describe the relationship that the graph depicts. 
b. What is the unit rate?        c. What point represents the unit rate? 

d. Identify two points on the line and explain what they mean in the 

    context of the problem. 

M15  Equations of graphs of Prop Relationships Involving Fractions            Homework Day 6
Example 1.  Students are responsible for providing snacks and drinks for the Junior Beta Club Induction Reception.  Susan and Myra were asked to provide the punch for the 100 students and family members who will attend the event.  The chart below will help Susan and Myra determine the proportion of cranberry juice to sparkling water that will be needed to make the punch.  Complete the chart, graph the data (label), and write the equation that models this proportional relationship. 

	Sparkling water (cups)
	Cranberry juice (cups)

	1
	4/5

	5
	4

	8
	

	12
	9 3/5

	
	40

	100
	


     

Example 2 During summer vacation, Lydie spent time with her grandmother picking blackberries.  They decided to make blackberry jam for their family.  Her grandmother said that to make jam, you must cook the berries until they become juice and then combine the juice with the other ingredients to make the jam.  

	Blackberries
	Juice

	0
	0

	4
	1 ⅓

	8
	2 ⅔

	12
	

	
	8


a.  Use the table below to determine the constant of proportionality of cups of juice to cups of blackberries?
b.  Write an equation that will model the relationship between the number of cups of blackberries and the number of cups of juice?

c.  How many cups of juice were made from 12 cups of berries?  How many cups of berries are needed to make 8 cups of juice?    


Mixed Review

3.  What is the distance between - 2 and - 
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 ?       4.  Evaluate 
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        5.  
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6.  2.5 + 
[image: image120.wmf])
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7.  A bird that was perched atop a 
[image: image121.wmf]2
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 ft. tree dives down six feet to a  

                                                     branch below. How far above the ground is the bird’s new location?
M16 Unit Rate as Scale Factor                                                                       Classwork Day 7
Vocabulary
Reduction- 
Enlargement/Magnification-
Scale Drawing – reductions or enlargements of two dimensional drawings, not actual objects.  

Scale – The constant ratio of each actual length to its corresponding length in the drawing. This scale can be expressed as the scale factor. (“new over original”)
One to one Correspondence -


1)  Can you determine if the following are enlargements or reductions?


A)  



       B)                                                     C)   
Reduction or Enlargement               Reduction or Enlargement        Reduction or Enlargement

2)  What are possible uses for enlarged drawings/pictures?

3)  What are possible uses for reduced drawings/pictures?


Identify if the scale drawing is a reduction or enlargement of the actual picture.

4)   a. Actual                 b.  Scale Drawing      5)      a.  Actual                          b. Scale Drawing

             Reduction or Enlargement                                Reduction or Enlargement

Drawing Geometric Figures

To draw geometric figures to scale, use your knowledge of similar figures and proportional relationships.  The ratios of corresponding side lengths of similar figures are equal to the scale factor, so the scale factor indicates how much larger or smaller to make each side length in the scale drawing.  Scaling of geometric figures preserves angle measures, so the corresponding angles are congruent.
Determine if the following figure will get enlarged (magnified) or reduced if the scale factor is:

1)  scale factor is 3
2)  scale factor is 
[image: image122.wmf]3
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  3)  scale factor is 5:3        4) scale factor is 2

M16 Unit Rate as Scale Factor                                                                       Classwork Day 7
Example 1 Derek’s family took a day trip to a modern public garden. Derek looked at his map of the park that was a reduction of the map located at the garden entrance. The dots represent the placement of rare plants. The diagram below is the top-view
 as Derek  held his map while looking at
 the posted map. 

What are the corresponding points of the scale drawings of the maps?

Point A to  ________      Point V to __________      Point H to __________    Point Y to __________

Example 2 Celeste drew an outline of a building for a diagram she was making and then drew a second one mimicking her original drawing.  State the coordinates of the vertices and fill in the table.

	
	Height
	Length

	Original Drawing
	
	

	Second Drawing
	
	




Example 3 Luca drew and cut out small right triangle for a mosaic piece he was creating for art class. His mother really took a liking and asked if he could create a larger one for their living room and Luca made a second template for his triangle pieces. 
	Lengths of  the original image
	
	

	Lengths of the second image
	
	



a. Does a constant of proportionality exist?  If so, what is it? If not, explain.
b. Is Luca’s enlarged mosaic a scale drawing of the first image?  Explain why or why not.

M16 Unit Rate as Scale Factor                                                                       Homework Day 7
For Problems 1–2, identify if the scale drawing is a reduction or enlargement of the actual picture.

Example 1)   a. Actual                                                                                b.  Scale Drawing      


           Reduction or Enlargement                                

Example 2)      a.  Actual                                                                               b. Scale Drawing


                                                     Reduction or Enlargement

Example 3  Using the grid and the abstract picture of a face, answer the following questions:

	
	A
	B
	C
	D

	F
	
	
	
	

	 G
	
	
	
	

	H
	
	
	
	

	I
	
	
	
	



Example 4 Use the graph provided to decide if the
 rectangular cakes are scale drawings of each other. 

Cake 1: (5,3), (5,5), (11,3), (11, 5)
Cake 2: (1,6), (1, 12),(13,12), (13, 6)

How do you know?  

M17:  The Unit Rate as the Scale Factor                                         Classwork Day 8
Vocabulary
Corresponding – 
Scale Factor – Is the constant of proportionality.


Guided Practice
   First:  Draw a rectangle that is 3 units wide and 4 units high.
   Next: Draw another rectangle using a scale factor of 2 New width: _______ New height: _______
   
	
	Original
	New

(second image)

	Width
	
	

	Length
	
	


  Questions you should be able to answer:
· Is this a reduction or an enlargement? ___________
· How could you determine this even before the drawing?

· Were you able to predict what the scale lengths of the scale drawing would be?    Yes or No

How?______________________________________________________________________

___________________________________________________________________________

· What is the area of the original rectangle?  __________ square units  

· What is the area of the new rectangle? ______ square units


Directions:  For questions 3 through 5, make a scale drawing of the figure using the given scale

factor.  Then write the ratio of the areas.

3.  scale factor: 
[image: image123.wmf]2
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  bigger or smaller?
M17:  The Unit Rate as the Scale Factor                                         Classwork Day 8
2)  **If two figures are similar, the ratio of their areas is the square of the scale factor. 
The triangles shown below are similar figures.  Will the scale factor be less than 1 or greater? 


Find the scale factor 
                                                         _____________ 

What is the ratio of the area of the scale triangle to the area of the original triangle? 

Example 3 Use a ruler to measure and find the scale factor.

Scale Factor: _______     

                        Actual Picture      



                   Scale Drawing

Example 4 Your family recently had a family portrait taken. Your aunt asked you to take a picture of the portrait using your cell phone and send it to her. If the original portrait is 3 feet by 3 feet and the scale factor is [image: image125.wmf]18

1



, draw the scale drawing that would be the size of the portrait on your phone.  

Sketch and notes:

Example 5  Giovanni went to Los Angeles, California for the summer to visit his cousins. He used a map of bus routes to get from the airport to the nearest bus station from his cousin’s house. The distance from the airport to the bus station is 56 km. On his map, the distance was 4 cm. What is the scale factor?

M17:  The Unit Rate as the Scale Factor                                                     Homework  Day 8
Directions:  Use the figure below to answer questions 1 and 2. 



1.  

       A.  
[image: image126.wmf]25

9

          C.  
[image: image127.wmf]5
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A.  15 ft                  C.   25 ft
       B.  
[image: image128.wmf]9

4

            D.   
[image: image129.wmf]3

5

                                                       B.   50 ft                   D.  30 ft

4.  scale factor: 2:3 (Write as fraction.)
                                   bigger or smaller?

ratio of areas: ______________

5.  scale factor:  
[image: image130.wmf]3
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  bigger or smaller? 

ratio of areas: ______________


Find the scale factor using the given scale drawings and measurements below.

Scale Factor: _________________________


                      Actual Picture




Scale Drawing

M18:  Computing Actual Lengths from a Scale Drawing                            Classwork Day 9
Do Now  
Example:  John is building his daughter a doll house that is a miniature model of their house.  The front of their house has a circular window with a diameter of 5 feet.  If the scale factor for the model house is 1/30, make a sketch of the circular doll house window.


Vocabulary
Scale Factor

A reduction has a scale factor _______ than 1 and an enlargement has a scale factor ________ than 1.
Important Fact to Remember:  Scale Factor must be in the same units.  Ex. 1 inch : 2 feet

                                                                                                                            Write 1 inch: 24 inches
When setting up proportions it does not matter if the units are different.  1 inch : 2 feet
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Guided Practice

 Zainab drew an accurate map showing her house and her friend Cassidy’s house.  The scale on the map is 1 centimeter represents 
[image: image132.wmf]2

1

mile.  If the actual distance from her house to Cassidy’s house is 
[image: image133.wmf]2

1

2

miles, what is the map distance, in centimeters?  Set up proportion  (cm/mile)

Classwork

Example 1:  Basketball at Recess? 

Vincent proposes an idea to the Student Government to install a basketball hoop along with a court marked with all the shooting lines and boundary lines at his school for students to use at recess.  He presents a plan to install a half- court design as shown below.  After checking with school administration, he is told it will be approved if it will fit on the empty lot that measures 25 feet by 75 feet on the school property.  Will the lot be big enough for the court he planned? Explain.  



M18:  Computing Actual Lengths from a Scale Drawing                            Classwork Day 9
Example 2

The diagram shown represents a garden. The scale is 1 cm for every 20 meters of actual length.  Find the actual length and width of the garden based upon the given drawing. Each square in the drawing measures 1 cm by 1 cm. 

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


M18:  Computing Actual Lengths from a Scale Drawing                            Homework Day 9
Problem Set 

Example 1 A toy company is redesigning their packaging for model cars. The graphic design team needs to take the old image shown below and resize it so that 

 inch on the old packaging represents 

inch on the new package.  Find the length of the image on the new package. 




Example 2 The city of St. Louis is creating a welcome sign on a billboard for visitors to see as they enter the city. The following picture needs to be enlarged so that  
[image: image138.wmf]2

1

 inch represents 7 feet on the actual billboard.  Will it fit on a billboard that measures 14 feet in height? 



Example 3 Your mom is repainting your younger brother’s room.  She is going to project the image shown below onto his wall so that she can paint an enlarged version as a mural.  How long will the mural be if the projector uses a scale where 1 inch of the image represents 
[image: image139.wmf]2
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 feet on the wall?




M18:  Computing Actual Lengths from a Scale Drawing                            Homework Day 9
Example 4  A model of a skyscraper is made so that 1 inch represents 75 feet.  What is the height of the actual building if the height if the model is 
[image: image141.wmf]5

3

18

 inches?

Example 5  The portrait company that takes little league baseball team photos is offering an option where a portrait of your baseball pose can be enlarged to be used as a wall decal (sticker).  Your height in the portrait measures 
[image: image143.wmf]2
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  inches.  If the company uses a scale where 1 inch on the portrait represents 20 inches on the wall decal, find the height on the wall decal.  Your actual height is 55 inches. If you stand next to the wall decal, will it be larger or smaller than you?


Example 6  The sponsor of a 5K run/walk for charity wishes to create a stamp of its billboard to commemorate the event.  If the sponsor uses a scale where 1 inch represents 4 feet and the billboard is a rectangle with a width of 14 feet and a length of 48 feet, what will be the shape and size of the stamp?


Example 7  Danielle is creating a scale drawing of her room.  The rectangular room measures 
[image: image145.wmf]2
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20


 feet by 25 ft.  If her drawing uses the scale 1 inch represents 2 feet of the actual room, will her drawing fit on an   in. by 11 in. piece of paper?


Example 8  A model of an apartment is shown below where  
[image: image149.wmf]4

1

  inch represents 4 feet in the actual apartment.  Use a ruler to measure the drawing and find the actual length and width of the bedroom. 


M19:  Computing Actual Lengths from a Scale Drawing                            Classwork Day 10
Examples 1–3:  Exploring Area Relationships

Use the diagrams below to find the scale factor and then find the area of each figure. 

Example 1


   

Scale factor: _________

Actual Area = ______________ 

 Scale Drawing Area = ________________

Ratio of Scale Drawing Area to Actual Area:  _________

If given the ratio of areas, how do we find the scale factor?____________________

Example 2




Scale factor: _________

Actual Area = ______________ 

 Scale Drawing Area = ________________

 Ratio of Scale Drawing Area to Actual Area:  _________


Describe the relationship between the scale factor and the ratio of areas?  _____________
________________________________________________________________________
M19:  Computing Actual Lengths from a Scale Drawing                            Classwork Day 10
Example 3
Scale factor: _________

Actual Area = ______________ 

 
Scale Drawing Area = ________________

Ratio of Scale Drawing Area to Actual Area:                              
                 ___________

Results:  What do you notice about the ratio of the areas in Examples 1-3? Complete the statements below. 

When the scale factor of the sides was 2, then the ratio of area was _______________.

When the scale factor of the sides was 
[image: image151.wmf]3
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 , then the ratio of area was _____________. 

When the scale factor of the sides was 
[image: image152.wmf]3

4

, then the ratio of area was _____________.

Based on these observations, what conclusion can you draw about scale factor and area? 

If the scale factor of the sides is r, then the ratio of area will be  ___________________. 

Example 4  The triangle depicted by the drawing has an actual area of 36 square units. What is the scale factor of the drawing? (Note:  each square on grid has a length of 1 unit)  

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Step 1: find the area of  the triangle on the grid.
Step 2:  Write a ratio of areas: 
[image: image154.wmf]area
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Step 3:  Find the square root of the ratio of areas 

to determine the scale factor. 
M19:  Computing Actual Lengths from a Scale Drawing                            Homework Day 10
Example 1 The shaded rectangle shown below is a scale drawing of a rectangle whose area is 288 square feet.  What is the scale factor of the drawing?  (Note:  each square on grid has a length of 1 unit) 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Example 2  A floor plan for a home is shown below where [image: image156.png]


 inch corresponds to 6 feet of the actual home.  Bedroom 2 belongs to 13-year old Kassie, and bedroom 3 belongs to 9-year old Alexis.  Kassie claims that her younger sister, Alexis, got the bigger bedroom, is she right?  Explain.
Use a ruler to measure the dimensions in inches.  



Example 3 On the mall floor plan,    inch represents 3 feet in the actual store. 

a. Find the actual area of Store 1 and Store 2.  

b. In the center of the atrium, there is a large circular water feature that has an area of  
[image: image158.wmf]p
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    square inches on the drawing.  Find the actual area in square feet. 






Example 4 The greenhouse club is purchasing seed for the lawn in the school courtyard.  They need to determine how much to buy.  Unfortunately, the club meets after school, and students are unable to find a custodian to unlock the door.  Anthony suggests they just use his school map to calculate the amount of area that will need to be covered in seed.  He measures the rectangular area on the map and finds the length to be 10 inches and the width to be 6 inches.  The map notes the scale of 1 inch representing 7 feet in the actual courtyard. What is the actual area in square feet? 

Example 5 The company installing the new in-ground pool in your back yard has provided you with the scale drawing shown below.  If the drawing uses a scale of 1 inch to         feet, calculate the 
total amount of two-dimensional space needed for the pool and its surrounding patio. 


      Swimming Pool and Patio Drawing








Mixed Review
Example 6 During a football game, Kevin gained five yards on the first play.  Then he lost seven yards on the second play.  How many yards does Kevin need on the next play to get the team back to where they were when they started?  Show your work.
Example 7 If a football player gains[image: image161.png]


 yards on a play, but on the next play, he loses [image: image163.png]10



 yards, what would his total yards be for the game if he ran for another [image: image165.png]


 yards?  What did you count by to label the units on your number line?
Example 8  Find the sums.

a) [image: image167.png]249





b)   [image: image169.png]—8 + -8





c)   [image: image171.png]—4 + (—6) + 10





d)    [image: image173.png]5 + 7 + (—11)





Example 9 Fill in the blanks with two rational numbers (other than 1 and –1).                           
  

What must be true about the relationship between the two numbers you chose?


Example 10  Fill in the blanks with two rational numbers (other than 1 and –1).     
             


What must be true about the relationship between the two numbers you chose?
Equal Ratios and Proportions				                Homework  Day 1
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Ratio Example 1:  � EMBED Equation.3 ���


Spoken, this is “10 pencils per 1 package” or “10 pencils to 1 package”.





Ratio Example 2:  Brian can run 50 yards in 1 minute.  How far can she run in 3 minutes?


� EMBED Equation.3 ���
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people





  tons
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Equation of a line ___________________
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On the grid, where is the eye?





What is located in DH? 





In what part of the square BI


 is the chin located?
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Original Drawing
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Scale Figure (NEW)
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2.  What is the perimeter of the original drawing?





What is the scale factor for the parallelograms?
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1 inch corresponds to 15 feet of actual length





Car image length on old packaging measures 2 inches 
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