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12 U Structure & Bonding – Unit 2 Review
Theory
1. Explain how the classical model has changed throughout the centuries, from Democritus to Bohr.  

· Include each scientist and their contribution to the model of the atom.

· Cathode tube ray

· Radioactivity

· Gold foil experiment

2. What is a radioisotope?

3. Electrons act as both 


 and 


.
4. What is the photoelectric effect?

5. How did Planck and Einstein contribute to quantum theory?

6. What is meant by a “quantum” of energy?

7. What is spectroscopy and how is it useful to scientists?

8. What is the formula for wavelength?  Ensure you know all variables and units.

9. What is the formula to calculate energy using Planck’s constant?  Ensure you know all variables and units.

10. Describe the limitations to Bohr’s model of the atom.

11. Schrödinger’s cat tried to explain what about electrons?

12. What is Heisenberg’s uncertainty principle?

13. How does a wave function help us determine the location of electrons?

14. What are the four quantum numbers?  How do they each contribute to the quantum mechanical model?
15. What is the major difference between the s and p orbital?

16. What is the major difference between the 2p and 3p orbital?

17. What is the Pauli exclusion principle?  How does that help us determine how many electrons could be in an orbital?

18. What is the Aufbau principle and Hund’s rule?  What do they help us understand in the model of the atom?

19. Why is the 4s orbital filled before the 3d?

20. Why do certain transition metals sometimes leave a lower orbital half-filled to fill more of a higher orbital?

21. How do you determine ionic charge form an electron configuration?

22. What is the difference between ferromagnetism and paramagnetism?
23. How does the quantum mechanical model explain periodic trends such as atomic radius, ionization energy, and electron affinity?

24. How are atoms arranged in an ionic compound?

25. What does the term “isoelectronic” mean?

26. What is the main difference between bonding in ionic and covalent compounds?

27. What is the Lewis theory of bonding?

28. What is the difference between a “bonding pair” and a “lone pair” of electrons?
29. What steps should you take to determine the organization of atoms in a covalent compound given the chemical formula?

30. What atoms “underceed” the octet rule?

31. What types of atoms can exceed the octet rule?  How does this happen?

32. What is the difference between a covalent bond and a coordinate covalent bond?

33. What is a resonance structure?

34. Define VSEPR and its contribution to molecular structure.

35. What is the valence bond theory?

36. Why do hybrid orbitals occur?

37. What hybrid orbital occurs in a tetrahedral structure?  A trigonal planar?  A linear?

38. Describe how hybrid orbitals help describe carbon’s bonding capability.
39. What is the difference between a sigma bond and a pi bond?

40. Explain the hybrid orbital bonding in compounds containing double and triple bonds.

41. How do you determine a bond’s polarity?

42. How do you determine molecular polarity?

43. What is the difference between intramolecular and intermolecular forces?

44. Describe each of the three types of intermolecular forces, and examples of compounds that contain these forces.

45. How do intermolecular forces explain surface tension, capillary action and viscosity in liquids?

46. What are two differences between an amorphous and crystalline solid?  Give an example of each.

47. What are the three types of atomic solids? Give an example of each.

48. What is a “sea of electrons?”

49. How does orbital hybridization relate to networks of solids?
50. What are three differences between diamond and graphite?  One difference should do with bonding.

Readings/Viewings

1. Applications of Quantum Numbers

2. Tiny World of Nanotechnology

3. Doing Solids Video

4. Networks of Carbon Video

Practice Questions
1. Calculate the wavelength of visible light with a frequency of 5.6x1014 s-1.

2. Calculate frequency needed to produce a 780 nm wavelength of colour with an energy of 3.27x10-16 J.
3. List all possible quantum numbers for:

a. 4d orbital

b. 6s orbital

4. List all quantum numbers necessary to describe the location of each electron in:

a. Boron

b. Magnesium

5. How many orbitals are there for n = 3?

6. Write the full and shortened noble gas electron configuration for:
a. Nitrogen

b. Iron

c. Bromine

d. Copper

e. Sulfur Ion

f. Potassium Ion

7. Draw an energy level diagram for:

a. Oxygen

b. Sodium

c. Nickel

d. Krypton

8. Use electron configurations to explain why zinc has a charge of 2+.
9. Use electron configurations to explain why bismuth can have a charge of 3+ and 5+, but not 4+.

10. Draw the Lewis and name the VSEPR structure for:

a. PI3
b. SiO2
c. CH4
d. OF2
e. C2H2
f. B2Cl4
g. BrO-
h. IF5
i. SO42-
j. NH4+
k. BeCl2
l. HCN-
m. SF6
n. H3O+
11. Describe and draw how a coordinate covalent bond is formed in the ammonium ion.
12. Draw the resonance structures and hybrid for the ozone ion.

13. Describe the orbital hybridization in bonding a molecule of nitrogen, N2.

14. List the hybridization of the central atom for:

a. CH4
b. BeBr2
c. AlF3
d. SF6
e. C2H4
f. CO2
15. Determine both the bond and molecular polarity for the following molecules:
a. NH3
b. OCl2
c. CHBr3
d. SiO2
e. C2I4
f. PCl5
g. NO2-
h. CH3OH

16. Which would have the highest boiling point between H2O, NaBr and CH4?  Why?

17. List all the intermolecular forces present in the bonds around butanoic acid.  Explain what properties would arise from these forces.












