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Inventions and Innovations 

UNIT 4 OUTLINE
Dan Houston

SUGGESTED ACTIVITIES FOCUSING ON DATA COLLECTION

From: http://illuminations.nctm.org 
The following activities will allow you to collect sets of data.  As these activities are completed, record the data in tabular form.

Pour a half-pound bag of M&M's onto a paper plate so that the candies are one layer thick.  You will need to spread the M&M's to the edges of the plate.  Remove all the M&M's with the M showing on one side (look closely at the yellow ones because the M is hard to see).  Count and record the number of M&M's removed and the number remaining.  Eliminate the M&M's removed and pour the ones remaining into a container.  Shake the container and pour these M&M's back onto the plate and again remove all the M&M's with the M showing.  Record the number removed and the number remaining.  Continue to repeat this process until all the M&M's are removed.  Use the following chart to record your information.  Add additional trial numbers as the experiment progresses.

Trial Number  Number Removed  Number Remaining
  1

  2

  3

  4

  5

Let x be the trial number and let y be the number of pieces remaining.  Plot all points (x,y) and analyze the data.  Make a scatterplot of each set of data on a graphing calculator and decide which type of function best represents the data.  Write an equation that fits the data as closely as possible.  Test your equations by drawing the function over the scatterplot on the graphing calculator.  Though no one correct answer exists for each problem, some answers may be better than others.  Try to find the best fit possible.  Record the type of function you chose, the equation for the function, and a graph of the scatterplot and function.

Standards


9FGH, 11HIKL,  12J

THE FLAMING FUNCTION
For this activity, use the smallest-sized candles available and don't place the ruler too close to the flame.

Let x be time in seconds and y be height in centimeters.  Let the initial value of x be zero and the initial value of y be the height of a birthday candle.  Stand the candle on a heat-resistant tile or plate by lighting another candle and dripping some wax onto the plate and then setting the candle in the wax.  Light the birthday candle and measure its height every twenty seconds.  Extinguish the candle before it burns all the way down.  Plot the ordered pairs (x,y) and analyze the data.

Standards


9FGH, 11HIKL,  12J

From: http://illuminations.nctm.org 
Take a 20-cm-by-20-cm piece of grid paper and cut congruent squares from each corner.  Fold up the sides to form a rectangular-shaped box with no lid.  Determine the volume of the box and complete the following chart.  Repeat this process on other 20-cm-by-20-cm pieces of grid paper for several different-sized cut squares.

Height (cm)  Length Width Volume (cm3)

 

 

Let x be the height of the box and let y be the volume of the box.  Plot the ordered pairs (x,y) and analyze the data.

 Standards


9FGH, 11HIKL,  12J

"WEATHER" IT'S A FUNCTION
Most years have 365 days.  The first day of the calendar year is 1 January; 15 January is the fifteenth day of the calendar year; 1 February is the thirty-second day of the calendar year, and so on.  Decide whether a relationship exists between the number of the day of the year and the normal high temperature for that day for the first and fifteenth days of each month.  Use weather data from your local area.  Let x be the number of the day of the year and y be the normal high temperature on that day.  Plot all ordered pairs (x,y) and analyze the data.  The following chart format can be used.

Day  Temperature
 

Standards


9FGH, 11HIKL,  12J

WATER LEVEL
Fill a gallon jug or a coffeepot with a spigot with water.  Measure the depth of the water in millimeters.  Turn on the spigot for fifteen seconds and measure the depth of the water again.  Repeat this process until the water is at the level of the spigot.  Let x be the total time the spigot was turned on in seconds (s) and let y be the depth of the water in millimeters.  Plot the ordered pairs (x,y) and analyze the data using the following chart format.

Time (s)  Depth (mm)
 

Standards


9FGH, 11HIKL,  12J
