	Lesson Title: Developing and Using Formulas                               Alg 3.4

	Utah State Core Standard and Indicators  Algebra Content  2.2, 4   Process Standards 1-4

	Summary

In this activity, students derive the formula for D = RT. Using an animated animal or toy car, they estimate distance, rate and time. Then they measure and use a CBR to find the exact rate of speed. They also practice using formulas to solve problems.

	Enduring Understanding

Formulas for solving frequently problems were developed because we needed them in order to solve problems quickly. We can redevelop formulas in order to understand why they work.
	Essential Questions

Where do formulas come from? How are formulas used in the world?

	Skill Focus

· Developing standard formulas from hands on experience.

· Using formulas as equations to solve for unknown values
	Vocabulary Focus

· Interest, Principal, Rate, Time 

· Fahrenheit, Celsius 

· Perimeter and Circumference 

	Assessment ideas: Use Alg 3.4b, Launching a Gumball as an assessment.


	Materials:  Animated toy animals or battery operated vehicles, calculators, graph paper or geo-boards, centimeter graph paper, compasses or circle makers, beans

	Launch ideas:

“Practice 1:  Discuss the interest formula in terms of saving and borrowing.  When are you looking for the highest rate and when are you looking for the lowest rate?  Show newspaper ads for saving accounts and CD rates.  Talk about borrowing to buy a car and the payback compared to the original loan.  Show and discuss newspaper ads of car dealers advertising 0%, 5%,  etc. interest.

Practice 2:  Draw figures and label each part to show how the formulas work.”

	Explore ideas:

“The practice worksheets need to be revised.  Practice 2 should have a figure drawn and labeled with the formulas next to the figure,  A=   , P=    , V=     , C=   , etc.  The formula given for the area of the parallelogram is really the formula for the area of a trapezoid.  We also thought the formulas should be given in algebraic form not graphing calculator form.  The first problem on the worksheet should be simple, not a two-step problem.  If we had the CRT or BSCT formula sheet that would be a great resource.”

	Summarize ideas:

“Give the assessment.  Some of the problems in the assessment require you to change units; however, there are no problems that require changing units in the practice worksheets.”  

	Application:

“1. Before using the practice worksheet with the word problems, most of our students needed an easier worksheet with the formulas given and problems in the form of Given_____, Find___.  Example:  Given r=20 mph, t=3 hrs.  Find d in miles.  
2. Have the students find newspaper or magazine articles that contain formulas 

3. And present them to the class.”




Directions:  Remember to post the essential questions. Remind students to keep log books handy to write about group findings and to note important things to remember. Let them “show” what they “know.”

Ask students to bring in animated toy animals or battery operated vehicles.

Guide the students through the first page of the worksheet below—you will develop the formula for D = RT.  The questions we can ask ourselves about the movement across the room are, “How fast? How far? And how much time?” 

Then assist students in the use of the CBR to measure the rate of speed. They should then sketch in the graph and answer the questions.

The teacher can guide the students in the first few questions on the Using Formulas worksheet. Be certain to select examples where the unknown variable appears in different places in the equations. 

Alg 3.4


Developing Formulas

Designate a runway distance in the front of the classroom. Then demonstrate the animated animal or battery operated car moving across the room. 

1) What are the questions we might ask ourselves about the movement of the animated toy or car crossing the room?  These will become the variables (they all vary) in our formula.

2) Estimate the distance traveled. Estimate the time taken. Estimate the rate of speed.

_____________________        __________________     _______________

3) What letters should we use for the variables in our formula?

4) What if you knew the rate of speed? How could we figure out how far it could go in 60 seconds?    Write a formula. __________________________

Use the formula to estimate (use our numbers from above) the distance. Write the numbers into the formula and then write the estimate answer. 

5) What if you knew the distance and the time. How could you figure out the rate of speed? 

Write a formula. __________________________

Use the formula to estimate (use our numbers from above) the rate of speed. Write the numbers into the formula and then write the estimate answer. 

What if you know the distance and the rate of speed and you wanted to figure out the time. Write a formula. __________________________

Use the formula to estimate (use our numbers from above) the time. Write the numbers into the formula and then write the estimate answer. 

6) Use the CBR (Calculator Based Ranger) to track the movement of our animated toy animal or battery operated vehicle. Sketch the graph of the movement below.


What variable is represented on the horizontal base (x axis) of the graph? _________ 

What variable is represented on the vertical height (y axis) of the graph? __________ 

Explain what the slanted line shows? 

If our animated toy or car were faster, what would happen to the line?  

If it was slower what would happen?

Examine the graph for our speed estimate accuracy. Explain what you find.

With your teacher’s help tell the calculator to find the distance formula for our animated toy animal or battery operated vehicle. Record below. Then comment on our estimated formula compared to the calculator formula.

Using Formulas Practice 1






Name____________________

Distance formula     D = RT


Interest Formula     I = PRT
Temperature Formulas    F =  9/5 C + 32  and  C = 5/9(F – 32)
1. It’s 38 degrees Celsius in Europe.  How hot is it in Europe using Fahrenheit temperature?

Equation___________________________________     Answer__________________

2. Sometimes it gets as hot as 114 degrees Fahrenheit in Arizona.  What would that be in Celsius?

Equation___________________________________     Answer__________________

3. You are traveling to Las Vegas.  Your average speed is 70 MPH.  How far will you travel in 4 hours?

Equation___________________________________     Answer__________________

4.   You are driving across the country to New Jersey. You have traveled 1,500 miles. And your average speed has been 65 MPH.  How long have you been driving?

Equation___________________________________     Answer__________________

5. Your toy car has traveled 35 feet in 7 seconds. How fast can your car go?

Equation___________________________________     Answer__________________

6.   You took out a car loan. You borrowed $1800 at 9% interest. How much interest will you have to pay after 3 years when you can pay your loan off?

Equation___________________________________     Answer__________________

7.  You received $36 interest on your savings last year.  You had $2500 in your account. What was the interest rate?

Equation___________________________________     Answer_______________

Using Formulas Practice 2


Name____________________

Areas: 



Perimeter and 
Volume

Circumference
Rectangle         = LW


= 2L + 2W

LWH  (rectangle prism)

Circle               = π r^2       

= π d


4/3 π r^3   (sphere)
   

Triangle           = 1/2 bh     

= a + b + c

Parallelogram  = bh


= a + b + c + d

1) Wallpaper comes in rolls that are 60 feet long and 2 feet wide.  How many rolls of wallpaper will it take to cover 600 square feet?  


Step 1   ________________________    Step 2   __________________________


How much will the wallpaper cost if each roll is $25?_______________________

2) A rectangular garden has an area of 42 square feet.  One of the sides is  6 feet.  What is the other side? ____________   You want to put a fence around it.  How long will the fence need to be?  Show your steps.


Equation ______________________________    Answer ___________________

3) a) A circular swimming pool is 32 feet in diameter.   For safety reasons the pool needs a fence.  How long will the fence need to be?   

     
Equation___________________________________     Answer_______________


b) What is the area of the yard covered by the pool?


Equation___________________________________     Answer_______________

c) There will be a 5 foot wide nonskid sidewalk around the pool.  How many 

    square feet of this surface will need to be laid?  LABEL the drawing.  Show your steps.

                                              Step 1  _____________________________________





    Step 2  _____________________________________

4) The diameter of the earth is about 7926 miles. Find the volume of the earth. 

     
Equation___________________________________     Answer_______________

5) A shipping company needs to know how many toy cars will fit into a box. So they need to know the volume of the box which has dimensions 2 ft by 2.5 ft. by 3 ft.

     
Equation___________________________________     Answer_______________

6) A 12 ft by 16 ft office is being sectioned off into two triangular areas.  From corner to corner of the office is 20 feet.   The manager needs a dividing banner to hang from the ceiling of one of the triangles. So he needs to know the perimeter of the triangle.


a)  What is the perimeter of the triangular section of this office?


Equation___________________________________     Answer_______________


b)  The carpet in each section will be a different color.  How many square feet of   
      carpet will be needed to cover each triangular section?


Equation___________________________________     Answer_______________


Using Formulas Assessment 1

Name____________________

Distance formula     D = RT


Interest Formula     I = PRT

Temperature Formulas    F =  9/5 C + 32  and  C = 5/9(F – 32)  

1) It’s 15 degrees Celsius in Europe.  How hot is it here using Fahrenheit temperature?


Equation___________________________________     Answer_______________

2) Sometimes it gets as hot as 125 degrees Fahrenheit in the desert.  What would that be in Celsius?


Equation___________________________________     Answer_______________

3) You are traveling to Las Vegas.  Your average speed is 90 MPH.  How far will you travel in 6 hours?


Equation___________________________________     Answer_______________

4) You are driving across the country to California. You have traveled 750 miles. And your average speed has been 70 MPH.  How long have you been driving?


Equation___________________________________     Answer_______________

5) Your horse has traveled 3 miles in 30 minutes. How fast is your horse going?


Equation___________________________________     Answer_______________

6) You used your credit card for a large purchase. You have $900 on the card and the credit card company charges 18% interest per month. How much interest will you have to pay after 3 months when you can pay your card off?


Equation___________________________________     Answer_______________

7)  You received $75 interest on your savings last year.  You had $7500 in your account. What was the interest rate?


Equation___________________________________     Answer_______________

Using Formulas Assessment 2

Name____________________

                Areas: 


Perimeter and 

Volume

Circumference
Rectangle        = LW


= 2L + 2W

LWH  (rectangle prism)

Circle              = π r^2       

= π d


4/3 π r^3   (sphere)
   

Triangle          = 1/2 bh     

= a+b+c

Parallelogram  = bh


= a+b+c+d


1)  Wallpaper comes in rolls that are 28 feet long and 1 3/4 feet wide.  How many rolls of wallpaper will it take to cover 392 square feet?  


Step 1   ________________________    Step 2   __________________________


How much will the wallpaper cost if each roll is $27?_______________________

2) A rectangular garden has an area of 54 square feet.  One of the sides is  9 feet.  What is the other side? ____________   You want to put a fence around it.  How long will the fence need to be?  Show your steps.


Equation ______________________________    Answer ___________________

3a) A circular swimming pool is 28 feet in diameter.   For safety reasons the pool needs a fence.  How long will the fence need to be?   

     
Equation___________________________________     Answer_______________


b) What  is the area of the yard covered by the pool?


Equation___________________________________     Answer_______________

c) There will be a 4 foot wide nonskid sidewalk around the pool.  How many square feet of this surface will need to be laid?  LABEL the drawing.  Show your steps.

                                              Step 1  _____________________________________





    Step 2  _____________________________________

Equation___________________________________     Answer_______________

4) A scoop of ice cream is placed on a cone. The radius of the ice cream is 4 centimeters. What is the volume of the ice cream? 

     
Equation___________________________________     Answer_______________

5) A concrete patio needs to be 14 feet long, 10 feet wide and 3/4 foot deep.  How many square feet of concrete will need to be ordered?

     
Equation___________________________________     Answer_______________

6) A 15 ft by 20 ft office is being sectioned off into two triangular areas.  From corner to corner of the office is 25 feet.   The manager needs a dividing banner to hang from the ceiling of one of the triangles. So he needs to know the perimeter of the triangle.

a)  What is the perimeter of the triangular section of this office?


Equation___________________________________     Answer_______________

b) The carpet in each section will be a different color.  How many square feet of carpet will be needed to cover each triangular section?


Equation___________________________________     Answer_______________


Using Formulas Assessment 3 

Interest Formula  I = PRT   Temperature Formulas   F =  9/5 C + 32 and C=5/9(F–32)  

Rectangle       A = LW

P = 2L + 2W

V= LWH  (rectangular prism)

Circle              A = π r^2       

C = π d

V= 4/3 π r^3   (sphere)
   

1) Sometimes it gets as hot as 135 degrees Fahrenheit in the desert.  What would that be

      in Celsius?


Equation___________________________________     Answer_______________

2) You used your credit card for a large purchase. You have $2000 on the card and the 

      credit card company charges 18% interest per month. How much interest will you 

     have to pay after 3 months when you can pay your card off?

Equation__________________________________    Answer________________

3) Christmas wrap comes in rolls that are 16 feet long and 2.5 feet wide.  How many rolls of wrap will it take to cover all the doors (120 square feet) in the school? 

Step 1   ________________________    Step 2   _____________________________

How much will the wrapping cost if each roll is $3?__________________________

4) A rectangular garden has an area of 48 square feet.  One of the sides is  8 feet.  What is the other side? ____________   You want to put a fence around it.  How long will the fence need to be?  SHOW YOUR STEPS

Equation___________________________________     Answer_______________

5) Tom must order concrete for his new sidewalk.   The sidewalk will be 12 ft long and 3 feet wide and .5 ft deep.  How many cubic feet of concrete (volume) must he order?


Equation___________________________________     Answer_______________

6) a) A circular swimming pool is 20 feet in diameter.   For safety reasons the pool needs a fence.  How long will the fence need to be?  

     
Equation___________________________________     Answer_______________

b) What  is the area of the yard covered by the pool?


Equation___________________________________     Answer_______________

EXTRA CREDIT:  There will be a 4 foot wide nonskid sidewalk around the pool.  How many square feet of this surface will need to be laid?  LABEL the drawing

                                 Step 1   Area of large circle______________________________











    Step 2  Area of the sidewalk = Subtract the area of the small 

   circle from the large. 

7) What is the volume of a globe that is 12 inches in diameter?

     Equation___________________________________     Answer_______________

8)  Find the perimeter of one triangle below.   

Equation___________________________________     Answer_______________

9) Find the area of 1 triangle below.

Equation___________________________________     Answer_______________





Width = 6ft. Length = 8 ft.

The diagonal through the center is 10 ft.
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