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Day 8

1. Collect Reflection #3

2. Finish up anything from Day 7

3. Engage:  We have worked with two kinds of potential energy:  What are they?  Gravitational and elastic.  

We have looked at both of these using common objects like toys.  These are ‘real’ kinds of energy – not just minor things that are only associated with small objects.  Today we are going to explore an application of gravitational potential energy that has impacted life on Earth in the past and may impact it in the future: we are going to look at what happens when a meteor hits the surface of the Earth.

Has anyone heard of a meteor?  What is a meteor?  It is a large chunk of rock, probably left over from the formation of the solar system, which comes through the Earth’s atmosphere and hits the surface of the Earth.  It is different from a meteorite that is much smaller and which burns up in the Earth’s atmosphere before it hits the ground.  Both are made from the same rocky materials.  Sometimes when you look up in the sky at night you might see bright streaks of light that start and end abruptly – these are meteorites burning up in the atmosphere.

What do you think happens when a meteor strikes or hits the Earth?  Get student responses.  You get a hole or depression on the Earth’s surface like the pictures shown here.  We call these depressions ‘craters’.  There are craters on the Moon.  We find craters on other planets like Mars and on other moons like Io and Ganymede around Jupiter.


The Explorable question for today is:  What factors determine the size of the crater?

What factors do you think might affect the size?  Get students’ responses.  Ideally students will suggest size of meteor, mass of meteor and maybe speed of the meteor.  Other suggestions include the surface on the Earth (whether hard or soft or water) How do these factors relate to what we learned from the rolling marble activity?
Student response:  an object with more mass has more energy;  the higher the object, the more energy.
4. Explore: Students will use the buckets with mud in the bottom to model the Earth’s surface.  We will also use balls of mud to model the meteor.  Given these two restrictions, select a factor to explore, develop an hypothesis, a list of variables (be sure to identify the independent variable, the dependent variable and constants), a procedure to test your hypothesis and get approval for your proposal.
Students will conduct investigations, will report out hypothesis, brief procedure, data table, graph of data, any other observations, conclusion on whiteboards.

5. Explain:  Student data should reveal that the larger the mass (the larger the size of the meteor), the larger the crater.  Also, the higher the height, the bigger the crater. Observation: meteor appeared to disappear.  Might see ejecta if mud meteor is a different color than the surface.
Did the results match what we saw with the marble experiment?  Yes, the heavier the marble (the larger the mass), the more potential energy before release, the greater the kinetic energy and the farther the cup moved.  Similarly the higher the meteor, the more gravitational potential energy it had, the more kinetic energy while it moved and the bigger the crater.  The only thing different was instead of using kinetic energy to move the cup, the kinetic energy goes into deforming the surface or forming the crater.

6. Extend: now that you have had some experience with this activity, let’s see what other questions might be asked?  What else about crater formation do you wonder about?  Get student ideas.  Might look at glancing strikes instead of straight down.  Might wonder what happens when a meteor strikes water instead of land.  What happens if the surface is something hard instead of soft like mud?
May not have time to do this but at least get ideas for other questions that might be explored.

7.
Show Measuring Metrically – part 2 mass

Materials
6 5-gallon buckets with 3 inches off mud in the bottom of each.

Meter sticks

6 inch rulers with centimeter markings

Various small containers for creating uniform mud meteors (1/8 cups or ¼ cups, tablespoons, other containers)

Pails of mud for meteors

Gloves

Plastic for covering scales

Internet pictures of craters on Earth and the Moon and one other moon.

Flour

Cocoa

Sifters

Other objects: pingpong balls, golf balls, wood balls about same size as golf balls, marbles, steel balls, playdo balls – all about the same diameter if possible

Assignment – Chapter 5 section on measuring mass metrically
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Day 9

7. Quiz

8. Finish up anything from Day 8

9. Last class we explored some factors that affect the size of craters.  What were some of those factors?  Student responses:  mass of the meteor?  Height which really means the amount of gravitational potential energy (the farther away, the more gravitational potential energy which means more kinetic energy as the mud meteor falls which means a larger crater).  May have explored the nature of the surface – the easier the surface is to deform, the bigger the crater.

Today, we’re going to look at some data from real craters found on Earth.

Go to http://www.unb.ca/passc/ImpactDatabase

Underneath the title (Earth Impact Database) you will see the names of each of each of the continents: Africa, Asia, Australia, Europe, North America, South America.


Click on any of the continent names.  What do you see?  Picture of the continent in shades of green to brown, red dots and below the picture is a list of information about the crater such as name, general location, geographical coordinates, diameter and age.  If you ‘mouse’ over the red dot and click when you see the ‘hand’, you will be given information about that particular crater.


NOTE:  Call up the website and illustrate the above using North America.

4.  Explore


Hypothesis:  If craters strike the Earth randomly, then the average number of craters per square km will be the same for each of the seven continents.


Your first task today is to decide if the data on the over 170 known craters on Earth supports the hypothesis. 


You may need to go to http://en.wikipedia.org/wiki/Continent to obtain additional information to complete your task.


Report out the data you calculated for each continent and your conclusion.

10. Explain – students should conclude that the distribution does not appear random

Africa: 43 x 10-8
Australia: 342 x 10-8

Asia: 62 x 10-8

Europe: 363 x 10-8

North America: 233 x 10-8

South America: 45 x 10-8

There is a large range in the average number of craters (42 to 45 x 10-8 to 342 to 363 x 10-8)

11. Extend:  In your groups, suggest at least 3 different reasons for the distribution of craters.  

Capture on board.  Ideally, students will note that some areas that are ‘green’ on the map like the jungles of Africa and South America have no craters identified.  It may be very difficult to identify craters in some areas like heavily forested areas.  We’re only looking at land areas and the results might be different if we could identify craters under water.  Some kinds of land may erode more quickly than others thus concealing or covering up craters so we aren’t counting them.  More craters were formed when the solar system and the Earth were younger (most impact craters occurred 4.6 to 3.9 billion years ago) so there is time for erosion.  We know that the orientation of land surfaces on the Earth has changed over time so maybe if we looked at how the surface looked during the major impact time, we’d see a random pattern.

Select one of the possible explanations/hypotheses we’ve mentioned, or one of your own choosing, and propose what kind of data should be gathered to evaluate to test the hypothesis.

As you can see, real science is a bit messier than the kind of experiments that we have done in class.  We are limited in what activities we can use in class and in the time frame we have to work in.  Scientists do not have the same constraints on what they do and on how long it takes but they still have to propose an hypothesis, gather data and evaluate the data and decide if their data support the hypothesis.

Materials

Computers for each table

