Investigating Ions
Visit the website http://phet.colorado.edu/en/simulation/build-an-atom. Click the “play” button on the image to open the simulation. Choose the Atom version.
1. Add one proton to the nucleus of the atom (the X). What element did you create? ____ 

2. Add another proton. What element do you now have? _____
3. What is the charge on this atom? _____ Is that possible? Fix it so it’s right. What did you do?

4. Don’t forget the neutrons. Add those. How many did you add? __________

Click on the reset button ([image: image1.png]


) in the bottom right corner. 

5. From the “Show” menu on the right, add a check mark by clicking the box next to the stable/unstable label. Using at least four protons, add neutrons and electrons to make a stable atom. What element did you create? How many protons, neutrons, and electrons does the atom have? Describe why you think it’s stable.



 Element ___________   (____ p   ____ n   ____ e)

6. Now make an atom that is unstable. What element did you create? How many protons, neutrons, and electrons does it have? Describe why you think it’s unstable.



 Element ____________ (____ p   ____ n   ____ e)

7. Describe what you think is meant by the term stable. 
Click on the reset button. 
8. Add one proton to the nucleus. Add one electron. Describe what happens when you add it (remove it and add it again if you missed it).
9. Add another electron. Describe what changes. Is this possible in real life? Explain.
Click on the reset button. Expand the ‘Net Charge’ menu by clicking the green + on the right side of the boxes.
10. Add 10 protons to the nucleus. What element are you representing? ______

11. Using your periodic table, how many neutrons should you add? _____

12. Fix the atom so it’s a neutral atom. What did you do to achieve this?
13. How are the electrons organized? Draw what you see on your screen and fill in the amount of protons, electrons, and neutrons (subatomic particles).




______ p+


______ e-



______ no
14. Remove enough subatomic particles to make O2-. Draw what you have on the screen and fill in the amount of subatomic particles.




______ p+


______ e-



______ no
15. Remove enough subatomic particles to make N3-. Draw what you have on the screen and fill in the amount of subatomic particles.




______ p+


______ e-



______ no
16. Remove enough subatomic particles to make F-. Draw what you have on the screen and fill in the amount of subatomic particles.




______ p+


______ e-



______ no
17. Unfortunately, the computer program only has enough protons to make up to neon. Draw what you think would be on the screen if you constructed Al3+ and fill in the amount of subatomic particles.




______ p+


______ e-



______ no
18. Draw what you think would be on the screen if you constructed Mg2+ and fill in the amount of subatomic particles.










______ p+


______ e-



______ no
19. Draw what you think would be on the screen if you constructed Na+ and fill in the amount of subatomic particles.




______ p+


______ e-



______ no
20. Based on these last questions, why does Na always make a +1 ion? Mg a +2 ion? O a 2- ion? N a 3- ion? Etc.

21. Predict what you think the diagram for S2- would look like. Fill in the amount of subatomic particles.



______ p+


______ e-



______ no
22. How about Ca2+? Fill in the amount of subatomic particles.



______ p+


______ e-



______ no
23. Pick another element or ion that has the same amount of electrons as #21 and 22. Identify the ion/element and fill in the amount of subatomic particles.

Ion/element _____



______ p+


______ e-



______ no
24. From this exercise, make a conclusion about why elements make the ions they do.
