Scales of Measurement, and Using Scales to Create a Timeline of the History of the Universe

You have two major objectives in this lesson on scales of measurement:  the first is to make a map of the classroom floor, to scale, so that it fits on a regular sheet of paper (8.5” by 11”), and the second is to create a timeline of the Earth's entire history that will fit in the hallway outside of the classroom.

Activity One:

     
In a previous class you became familiar with the metric system by measuring lengths of various things in meters and centimeters.  Today, I would first like you to work on your own to make a map of the classroom, and after completing your map I would like you to work with classmates to produce a timeline of major events in the Earth’s histroy.  I would like your map of the classroom to be drawn TO SCALE, which means that the proportions of the room on your map (the length of one wall compared to the length of an adjacent wall) should be IDENTICAL to the proportions of the room as it really exists.  You need to use a ruler to draw your map, and I would like you to use the following scale for your map:

one meter in the “real” world should equal 2 centimeters on your map, or

1 meter (classroom) = 2 cm (map)

Please go to the following website (Prentice Hall Maps and Scale Drawings) to learn more about maps and map scales:  

http://www.phschool.com/iText/mgmath_course2/Ch05/05-07/PH_MSM2_ch05-07_Obj1.html 
When you are ready to draw your map, please obtain a blank 8.5” by 11” sheet of paper to draw on.  Using the wall measurements that you recorded the other day, sketch the walls of the classroom on your map.  Remember, one cm on your map is equal to 0.5 meters in the real world.  After you draw your 4 walls, I would like you to add the following classroom decorations to your map: both doorways (in the correct locations), and the front teacher’s desk. When you are finished with your map, ask classmates to check your work.  Good luck!

Activity Two:


I recently asked you to conduct research to determine the ages of certain events in the history of the universe:

· The birth of the universe

· The birth of our planet Earth

· The appearance of the first single-cell organsims (life) on Earth

· The appearance of the first multi-celled organisms
· Snowball Earth
· The first plants that live on land instead of water

· The Permian Extinction happens

· The beginning of the Age of the Dinosaurs

· The appearance of the first flowers

· The extinction of the Dinosaurs

· The first mammals appear on the Earth
· The appearance of the first hominids (human-like ancestors)
· The end of the most recent ice age in Maine
For our second activity today, you will work together with your table group.  Each group will need to determine a scale of measurement that can be used to build a Timeline of the History of the Universe in the hallway (in the space between the elevator and the Guac Pod).  For this timeline, you will need to create a scale that converts meters into time, such as 

one meter in the hallway is equal to 100,000 years of time,

1 meter = 100,000 years

If you actually try to use this example scale, you will discover that the hallway is not nearly long enough to show each of the events on your timeline.  That means that you and your partners will have to figure out a good scale to use. 
Practice Problem:

How do you convert between years and lengths?  That’s a very good, and very challenging, question.  To help you out, let’s work on some practice problems.  You must use a calculator for these problems!
1.
If you were building a timeline in which 1 meter was equal to the passing of 1 year of time, about how long would the timeline of your life be?

2.
What is 4,567,000 multiplied by 34,037,000?
3.
Suppose that you are making a timeline in which 2 cm on the timeline represents 50 years of history.  If the First Thanksgiving happened in the year 1621, how far away from the present would you place this event on your timeline?

Hint:   The easiest way to solve this problem is to use fractions and ratios, and cross-multiplication.  




         2 cm                      x cm

    


-------------------  =  -----------------




      50 years

396 years

(2015 – 1621 = 394 years since the first Thanksgiving)

Show your math work in the space to the right:
4.
If the entire history of the Universe needs to fit in a timeline that is ______ meters long, how much time (approximately) needs to fit in each meter of your timeline?  To answer this question…
Divide the age of the Universe by the length of the timeline ( ____ meters).  Show your work in the space below:

Back to your “History of the Universe” timeline.  Now that you have determined your time scale, you will need to figure out where each of the listed events will be located on the timeline that you build.  One end of your timeline should be the event that created our Universe; the other end (70 meters away) should be the presnt.  You and your partners should figure out the exact location where each of these events should be located on your timeline (in meters), and then you should use masking tape, a meter stick, and a pen to create your timeline out in the hallway.  Place a piece of tape on one end of the hallway to represent the present, and then measure back in time, placing a piece of tape (labeled) to mark each of the 13 events that you need to place in your timeline.
1. What are some challenges that you have encountered while building your timeline?
2. When you look at your entire timeline, what surprises you about where most of the events are located?
3. What do you think will be important for you to remember about “geologic time” as we continue to study geology and the history of the Earth in our science class?
