Elements, Compounds, Mixtures Activity
File menu > Open project > “elements, compounds, mixturesXX.sltng”

XX is a number that represents the most current version of the project file.

Setup A: Just carbon (atoms)

A1. In the Spaceland window, click [image: image1.png]


 and [image: image2.png]‘Add Carbon



. What do you observe?

A2. Click on [image: image3.png]Run Simulation



. What do you observe?
A3. Zoom in on the carbon agents. Spheres represent atoms. One sphere = one atom.

What color is the carbon atom?
A4. How many carbon atoms are there? (hint: double click on the graph)

A5. Click on a carbon atom to open its agent monitor. Note that it has a number of properties that have various values.

 What is the value next to the “heat” property?

A6. Click [image: image4.png]


 and observe for at least one minute. Describe what you see happening.

A7. Click on an atom that was touched by the spark. Do you notice any changes to the properties? Is this a physical or chemical change?
A8. Carbon is an element found on the periodic table of elements. Pure substances are made up of only one type of atoms or one type of molecules. Is this a pure substance?

Setup B: Just oxygen (molecules)
B1. Click [image: image5.png]


 and [image: image6.png]‘Add Oxygen



. What do you observe?

B2. Click on [image: image7.png]Run Simulation



. What do you observe?

B3. Zoom in on an oxygen agent. Spheres represent atoms. One sphere = one atom.

Each oxygen agent is called a molecule. How many atoms form an oxygen molecule?

B4. What color are the oxygen atoms? Note that the entire molecule is the same color so the molecule is made of atoms of the same type (or element).

B5. Click [image: image8.png]


 and observe for at least one minute. Describe what you see happening.

B6. Click on a molecule that was touched by the spark. Do you notice any changes to the properties? Is this a physical or chemical change?

B7. Oxygen is also an element found on the periodic table of elements. Pure substances are made up of only one type of atoms or one type of molecules. Is this a pure substance?

B8. Fill out the first row of the Molecules Table below.
Molecules Table
	Molecule’s Name
	Molecular Formula
	# of atoms and type
	Element or Compound?
	Real life examples

	
	O2
	
	
	Found in the air we breathe

	
	CO2
	
	
	

	
	
	2 hydrogen atoms
	
	

	Water
	
	
	
	

	
	CH4
	
	
	


Setup C: Carbon (atoms) and oxygen (molecules)

C1. Click [image: image9.png]


, then click [image: image10.png]‘Add Oxygen



 and [image: image11.png]‘Add Carbon



. 

C2. Pure substances are made up of only one type of atoms or one type of molecules. Mixtures are made up of more than one type of atoms and/or more than one type of molecules. Is this system a pure substance or a mixture?

C3. Click on [image: image12.png]Run Simulation



 and observe for a minute.

C4. Compare the movement of oxygen molecules and carbon atoms. How are they different? What does this tell you about their states of matter (solid, liquid, or gas)?
C5. Click [image: image13.png]


 and observe for at least one minute. Describe what you see happening. Are these physical or chemical changes?
C6. What does the new molecule look like? How many atoms does it have? What colors?
C7. A molecule made up of two or more types of atoms (elements) is called a compound. Is the new molecule a compound? Explain how it meets the definition.

C8. Fill out another row of the Molecules Table on p. 2 with information about this new molecule called carbon dioxide.
C9. Keep watching the simulation run for a while. 
a. What is happening to the number of carbon atoms over time? 
b. What is happening to the number of oxygen over time? 
c. What is happening to the number of the carbon dioxide molecules over time?
C10. When all the carbon atoms are gone, what molecules are in the system? Is it still a mixture?
C11. *Challenge Question: Why are there still some oxygen molecules after the reaction took place? Why didn’t they all become carbon dioxide? Hint: Look at the numbers of starting oxygen molecules and carbon atoms. Look at the number and types of atoms in the carbon dioxide.
Setup D: Hydrogen (molecules) and oxygen (molecules)

D1. Click [image: image14.png]


. Click [image: image15.png]‘Add Oxygen



. 

D2. Review – is oxygen an element or compound?

D3. Click [image: image16.png]


.

D4. Is hydrogen an element or compound? Why?

D5. Fill out another row of the Molecules Table on p. 2 about hydrogen.

D6. Is this system a mixture or a pure substance?

D7. Click on [image: image17.png]Run Simulation



 and watch for a while. What does the movement and location of the molecules tell you about the states of matter of the hydrogen and oxygen molecules (gas, liquid, or solid)?

D8. Click [image: image18.png]


 and observe for one minute. Describe what’s happening. Are the changes physical or chemical?
D9. How does this reaction differ from the reaction between carbon and oxygen?

D10. Describe the new molecules that are being created. 
a. How many atoms? 
b. What types of atoms? 
c. How do they behave? 
D11. What do the new molecules’ behavior tell you about their state of matter (gas, liquid, or solid)?

D12. Is the new molecule an element or a compound? Explain your answer.

D13. Fill out the next row of the Molecules Table on p. 2 about this new molecule called water.

D14. To better see when the water molecule is created, you can change the shape of the water molecule. In the StarLogoBlocks window, click on [image: image19.png]


. Locate the water molecule breed and click on it to select it. [image: image20.png]7 Create, Manage, and Delete Breeds X
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Click another breed shape from any category and click the OK button. 
D15. [image: image21.png]


 the simulation. [image: image22.png]‘Add Oxygen



 and [image: image23.png]


. [image: image24.png]Run Simulation



 and click [image: image25.png]


 to start the reaction. Look for the shape that you selected for the molecule.
D16. Speed up the simulation.

[image: image26.png]0s




D17. If we assume that eventually all the oxygen and hydrogen molecules will combine to form water molecules, is a system of ONLY water molecules considered a pure substance or a mixture?

D18. *Bonus Question! If you observe closely, during each reaction, TWO water molecules are actually created. Why? Describe more precisely, using atoms, how oxygen and hydrogen molecules combine to make water molecules. Hint: Represent the reaction using each molecule’s chemical formulas.
Setup E: Oxygen (molecules) and methane (molecules)

E1. Click [image: image27.png]


. Click [image: image28.png]


.

E2. Describe the methane molecule. How many atoms? What types of atoms? Is it an element or compound?

E3. Fill out the last row of the Molecules Table on p. 2 about methane.

E4. Is this system of molecules a pure substance or a mixture?

E5. Click [image: image29.png]‘Add Oxygen



.

E6. Is the system of oxygen and methane considered a pure substance or a mixture?

E7. Click [image: image30.png]Run Simulation



 and watch for a while.

E8. Click [image: image31.png]


 and observe for one minute. Describe what’s happening. Are the changes physical or chemical?

E9. Compare and contrast this reaction with the reaction between carbon and oxygen that produced carbon dioxide.

E10. Compare and contrast this reaction with the reaction between hydrogen and oxygen that produced water.

E11. Watch carefully. How many types of molecules are created? What are their names?

E12. What do the new molecules’ behavior tell you about their state of matter (gas, liquid, or solid)?

E13. Are the new molecules elements or compounds?

E14. Is the new system of molecules a pure substance or a mixture?

Challenge Activity

You can represent the reaction Carbon + Oxygen ( Carbon dioxide using their formula names: C + O2 ( CO2.

If the number of Carbon atoms remains at 150, how many Oxygen molecules do you need so that you get a pure substance of CO2 molecules? Are there other combinations of oxygen molecules and carbon atoms that also work to produce a pure substance of carbon dioxide molecules?
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