Name __________________

Periodic Trends & Coulomb’s Law


Coulomb’s Law gives us a way to measure the attractive force that comes from the separation of charges.  You know that a positive charge and a negative charge attract.  Think of a positive charge and a negative charge near each other.  


Each charge is attracted to the other and will move towards it.  If the charges are moving, they must have a force acting on them.  Coulomb came up with a way to measure the attractive force between two charges.  His equation is:
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· F is the force of attraction/repulsion in newtons (N)

· q1 and q2 are a measure of the charge on each particle.  For example, the charge on the electron is -1, so q = -1 for the electron.

· d is the distance between the two charges measured in meters.  

· k is a proportionality constant.  

Critical Thinking Questions

1. According to Coulomb’s Law, what happens to the force as the charges get farther apart? 

2. According to Coulomb’s Law, what happens to the force as the charges get larger? 

3. If q = -1 for an electron, what is q for a proton?

4. What is q for a neutron?

5. What is q for the nucleus of a carbon atom, as felt by the 1s electrons?

6. What is q for the nucleus of a phosphorous atom, as felt by the 2p electrons?
7. If the attractive force between in an electron and its nucleus is 10 N and in another atom it is 5 N, which will have a higher ionization energy? 

8. If a nucleus has more protons, will the electrons feel a greater or lesser attractive force?  Use Coulomb’s law to defend your answer.

9. If the nucleus and electrons are closer in one atom than another, will the electrons feel a greater or lesser attractive force. Use Coulomb’s law to defend your answer. 

Chemtivity 2: Radius, EN, IE and Chemical PRoperties

Use your understanding of the trends for radius, electronegativity, and ionization energy to answer the following: 
1. Define ionization energy
2. As you go across a period on the periodic table, in general, what happens to ionization energy? Explain why.
3. What happens to atomic radius across a period on the periodic table? Explain why.
4. Using Coulomb’s Law, explain how atomic radius and ionization energy are related. 

5. Remember that as you go down a group on the periodic table, atomic radius gets larger.  Explain the reasoning for this trend. 

6. What would you predict for the trend in ionization energy as you go down a group on the periodic table? Explain your reasoning. 

7. Define electronegativity.  

8. Predict the trend in electronegativity across a period and down a group. Explain why these trends occur.
9. Using your knowledge of the quantum mechanical model, explain why the noble gas configuration is stable.

10. Explain how your answer in #9 is shown in the electronegativity and ionization energy of noble gases.

11. Using your knowledge of how metals and non-metals behave during bonding, which (electronegativity/ionization energy) would be a good predictor of reactivity for each? Explain.
12. Based on the trend in ionization energy, predict the trend in reactivity for the alkali metals.  Explain.

13. Based on the trend in electronegativity, predict the trend in reactivity for the halogens.  Explain.

14. Select the pair of elements that reacts most readily?

a. Li + Br2

b. Li + Cl2

c. K+Br2

d. K+Cl2

15. Without referring to a reactivity series, predict the spontaneity of the following reactions.  For those that occur, give the products.

a. Na + LiCl  

b. Na + KCl   

c. Br2 + KCl 
d. Br2 + KI  
AP Formatted Questions
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a) Explain why N has a smaller first ionization energy than F.

b) Explain why O has a smaller first ionization energy than N.

c) Would you predict the first ionization energy of iodine to be greater than, less than, or equal to fluorine? Explain.

d) Which of the atoms listed above would have the largest atomic radius? Explain.

e) When bonded with fluorine, nitrogen atoms form the molecule NF3; however atoms of iodine can form IF3 and IF5 molecules. Explain.

f) Regarding question (e), why are the formulas predicted to be NF3 and IF3 rather than F3I and F3N?
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a) Which of the elements listed above has a valence electron configuration of 3s1? Justify your answer.

b) Which of the elements listed above is an alkaline earth metal? Explain.

c) Which of the elements listed above has the largest atomic radius? Explain.

d) Which element, X or Y, has more protons? Assume both have the same principal valence energy level, n.

[image: image5.emf]
a) The radius of the fluorine ion, F-, is larger than the atomic fluorine, F.
b) The Fluorine ion, F-, and the aluminum ion, Al3+, are isoelectric. However, the fluorine ion, F-, is larger than the aluminum ion, Al3+.
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c) Rubidium has a larger atomic radius than lithium.

d) The difference between atomic radii of lithium and sodium is relatively large compared to the difference between the atomic radii of potassium and rubidium.

4) Refer to the table on the right for the following questions:



a) [image: image1]Is the most electronegative.  ________
b) Has the greatest first ionization energy.  ________

c) Has the largest radius.  ________

d) Is the most reactive metal.  ________

e) Is the most reactive non-metal.  ________

5)  Which species listed are isoelectric?  ________
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6) In the periodic table, as the atomic number increases from 3 to 10, which statement best describes the effect on atomic radius?  ________
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7) Which of these sequences refer to a correct trend in ionization energy?  ________
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8) Based on the information in the table below, what is the most likely charge of element X?  _________
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9) The effective nuclear charge experienced by the valence shell electron of Na is different than that experienced by the valence shell electron(s) of Ar. This difference best describes which of the following? Na has________
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10) Which group of elements has nearly the same atomic radius?  _________
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11) Which of the following elements below is least reactive?  _________
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