CURRIKI ALGEBRA UNIT 1

Relationships Between Quantities and Reasoning with Equations
Lesson 1.1: What’s My Speed? 

Unit 1 Relationships between Quantities and Reasoning with Equations 

This unit may be used for a review of eighth grade algebra and extension to ninth grade algebra I. By the end of eighth grade students have learned to solve linear equations in one variable and have applied graphical and algebraic methods to analyze and solve systems of linear equations in two variables. This unit builds on these earlier experiences by asking students to analyze and explain the process of solving an equation. Students develop fluency writing, interpreting, and translating between various forms of linear equations and inequalities, and using them to solve problems. They master the solution of linear equations and apply related solution techniques and the laws of exponents to the creation and solution of simple exponential equations. All of this work is grounded on understanding quantities and on relationships between them.
The first four lessons (1.1 -- 1.4) provide the instruction and practice that supports the culminating activity in the final unit project.
Lesson 1.1: What’s my Speed? 

In this lesson we focus on relationships between Quantities and Reasoning with Equations.
Common Core State Standards by Cluster: 
	Grade Level
	Cluster
	CCS Standard

	9
	Reason quantitatively and use units to solve problems
	N.Q.1


Lesson Preparation and Resources: 

Unit Conversion: video
Unit Conversion Relationships

Vocabulary
Instructional Materials (Print one copy for each student)

Vocabulary (blank for students to complete)

Ordering Speeds Worksheet
Dimensional Analysis Check-Up

Student Speed Data Table

Time:  50-minute session

Lesson Objective: 

Students will: 

· Discover and learn the relationships between quantities and reasoning with equations 

· Practice finding the relationships between quantities and reasoning using equations

Lesson Content:

1. Background Building Activity for Students (5 minutes)

a. Vocabulary Building: Print out one copy of the Vocabulary Page for each student.  Review the five math-specific vocabulary words on the attached vocabulary page with the whole class prior to the warm up problem. Ask students to write out examples of each vocabulary term. 

b. Warm-up Problem Pose the following question:  How long would it take to count to 1 billion assuming you could count one number per second? 

Kids will likely say 1,000,000,000 seconds, which is true.  Ask them to convert it into a number that is more easily fathomable.  Ask:  How many days are equal to one billion seconds?  How many months?  Would it be more than a year?

Show the following conversions one at a time.  Explain that we can divide by 60 seconds to find how many minutes it would take.  Note that this number is still hard to fathom.  
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Next show that dividing by 60 min will lead to the number of hours.  This still is hard to imagine.  
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Continue converting by dividing by 24 hours to find the number of days.  This number is easier to imagine, but exactly how long is 11,574 days?  
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Next divide by 365.25 (or 365 days; the .25 days accounts for Leap years) to determine the number of years.  
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The answer 31.7 years can be grasped by most.  However, it is interesting for students to realize if they counted one number per second it would take 31.7 years to count to 1 billion – that is counting 24 hr/day 365 days/year with no breaks.    A billion is a very, very large number!
This is a good example to start with, not only is it interesting, but also students are familiar with the time relationships.  Using time to show how to do unit conversions is a good place to start.

c. Student activity to lead into lesson focus question.  

The ability to convert from one unit to another is an important skill.  Students need to have an understanding of the relationship between units.  Using dimensional analysis, students will be able to convert from one unit to another. 

Speed is the rate distance changes in a given amount of time.  Speed is calculated using the equation:   
[image: image5], where s = speed, d = distance and t = time.

Today we will focus on units and using them to help us solve a problem.  The first activity will be to put a set of speeds in order from fastest to slowest.  Students will work on this in a small group of 3-4 students.

Provide each group with the Ordering Speeds Worksheet:

The worksheet guides students to place the following speeds in a chart in order from slowest to fastest and determine what (jogger, biker, car, airplane) would move at that speed.  The speeds are:

55 mi/hr

640 m/min

448 cm/sec

721 ft/sec

Allow students time to work in small groups of 3 or 4 student, finding possible ways to place the speeds in order.

2. Focus Question based on today’s lesson (35 minutes)

Today’s focus question (Write it on the board):

How can we use units to solve problems and reason quantitatively?

a.  Whole class discussion  
Ask volunteers to share methods used to place the list of speeds in order.  Discuss ideas with the whole class.  Lead students to understand that in order to compare speeds (place them in order from slowest to fastest) the units need to be the same.  One possible method is to rewrite all speeds as mi/hour and then compare.  This can be done using dimensional analysis.
b.
Small Group Activity
Ask students to work in small groups of 2-3 students. Mark off a 10-meter distance in the classroom, hallway or outside.  Provide each group with a stopwatch.  Instruct groups to time how long it takes for each member to walk the 10-meter distance.  Record these times on the Student Speed Data Table  if time allows, also record the time it takes for each student to run the 10-meter distance.
c.   Individual Activity  
Introduce the equation for speed.  Speed is calculated by dividing the distance by the time.  Students calculate their walking (and running) speed in m/sec.  Students will use dimensional analysis to find their walking (and running) speeds in miles per hour.  
To address the graphic representation portion of standard N.Q.1, introduce slope and ask students to plot distance vs. time on a coordinate grid for 5 students in the class.  The slope of the line is equal to the speed, so the steeper the slope the faster the speed.  Students with background in writing linear equations may find and compare equations for each line. This activity would require additional time and may need to be completed on a subsequent day. 
3.  Whole class discussion (10 minutes)

a.
Students share solutions.  

Select a few students to share how they did the conversions from m/sec to mi/hour with the class. 

b.
Algorithm (see billion second activity) 

Start with the given on a line.  Write the units you want to cancel (change) across the line. For example when starting with 1,000,000 sec, then seconds would be written in the denominator so it will cancel.  Write the units you can convert to above.  For example, minutes are written in the numerator above seconds. Fill in the numbers that make the relationship true.  This is called a unity factor.  In this case, 1 min = 60 sec, so 1 is placed in front of minute and 60 in front of seconds.  Other examples of unity factors are: 100 cm/1 m; 1m/100 cm; 3 ft/1 yd; 1 yd/3 ft; 60 sec/1 min; 1 min/60 sec; etc.  Multiplying by a unity factor is the same as multiplying by 1 as the relationships are equivalent (1 min = 60 sec, and so on) Continue multiplying by unity factors, until the units you want are remaining.  In the billion second example the next unity factor was 1 hr/60min; followed by 1-day/24 hours; and finally 1-yr/365.25 yrs. multiply all numbers in the numerators and divide by all numbers in the denominators

4.  Assessment Activity (5 minutes)
a.
Ask students to complete the Dimensional Analysis Check-Up.
b.
Print 1 copy of the Check-Up per student.  Allow time to complete.  Collect and assess using the Answer Key provided.

5. Extension Activities:
a. Average Speed and Unit Conversion
Students determine average speeds from collected data and convert units for speed problems. Students try to roll the ball with a prescribed average speed based on intuition. Then, based on unit conversions they see how accurate the rolls really were.
b. Unit Conversion Example: Drug Dosage
This video solves a problem given to Sal by a nursing student asking: how many ML of solution need to be given to patient per dose? This problem involves a lot of unit conversion.  After watching the video, ask students to create and solve their own drug dosage problem.

c. Cooking Lab-Fractions for Culinary Arts
Students will make the necessary conversions using basic equivalency tables for standard measurements used in cooking. The problems in this activity are from the San Diego Mesa College Culinary Arts department and are examples of real world situations.

6.  Homework assignment for additional independent practice (Note: this homework assignment can be done in subsequent class period if you have time, or it can be done as a homework assignment.)

Using www.mapquest.com, find the distance from home to school for each student.  Ask students to rewrite the speed equation solving for time.  Then, using their equation ask students to calculate the time it would take to walk home from school at their calculated rate.  Student could also calculate time to walk to the mall, football field, baseball diamond, library or other local destination.

If student also found their running speed, they could calculate how long it would take them to run to any of the destinations.
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