Chapter 5, 13 and 28 Chemistry Concepts Review
Chapter 5: Atomic Structure 

History of atomic structure

1. Who are the scientists that contributed to our current understanding of atomic structure? 

2. What did each of the above scientists use to explore atomic structure? 

3. What did each of the above scientists contribute to our current understanding of atomic structure?

Atomic structure
4. What is the smallest discrete form of matter? 

5. What are the parts that make up an atom? 

6. What are the charges for each of those parts?

7. What are the masses for each of those parts?

8. Distinguish between mass number for an atom and average atomic mass for an element.

9. Calculate the average atomic mass for oxygen using the following data:

· Oxygen-16 (99.759% abundant, mass = 15.995)

· Oxygen-17 (0.037% abundant, mass=16.995)

· Oxygen-18 (0.204% abundant, mass=17.999)

10. List the element, number of protons, electrons and neutrons for each of the following atoms using the shorthand given. 

16O2-

24Na1+


20Ne

11. Write the shorthand notation for Helium-4 that hasn’t lost any electron, Nitrogen-15 that gained 3 electrons and Potassium-40 that lost 1 electron. 
Chapter 13: Electrons in Atoms
Modern Atomic Theory

12. What ideas are no longer accepted, how did Dalton, Rutherford, Thomson, Bohr and Schrodinger contribute to our current understanding of atomic structure?

Quantum Mechanical Model of the Atom

4 Parts to the Quantum Theory (& how to use orbital chart)

· Principle energy levels (distance from nucleus) 1-7
· Sublevels (shape of electron cloud) s, p, d, f 
13. What are the shapes of each sublevel?

· Orbitals (arrangement around an axis) s-1, p-3, d-5, f-7- 
14. How many electrons can go in each orbital?
·  Spin (clockwise or counterclockwise) 

15. What is the Pauli Exclusion Principle and Hunds Rule?
Electron Configurations 

How to write them using energy level chart (either condensed or full)

How they match with the periodic table 

16. What is the electron configuration of Cl?

17. What is the electron configuration of Br?

18. How are they similar? Why are they similar?

Electron Dot diagrams

How to draw them

How they match with the periodic table

19. Draw an electron dot diagram for Br

20. Draw an electron dot diagram for Ca
21. Identify how many electron pairs each element above has
22. What is the octet rule?

Light and Atomic Spectra
23. What is an electromagnetic wave?

24. Identify wave parts and units: crest, trough, wavelength (meters), frequency (hertz), and amplitude

25. What is the relationship between frequency and wavelength on the electromagnetic spectrum?

Atomic Emission Spectra of Elements

Be able to identify an unknown element or elements using known element’s spectra

Looking at an emission spectra identify which line has the most energy, highest frequency, or longest wavelength

Looking at a drawing of electrons around a nucleus identify which would emit the highest energy of light

26. How is an emission spectrum obtained (methods)?

27. What does it show about the electrons in an atom?

28. What is the ground state? The excited state?
How can wavelength, frequency and energy be determined using the emission spectra?

c=λν 
c=3.0 X 108m/s 
E=hν 

h=6.6262 X 10-34Js
29. What is the frequency of a wave that has a length of 550 nm?

30. What is the energy of this wave?
Chapter 28: Nuclear Chemistry
31. Describe one positive and one negative effect of nuclear chemistry that makes it an important topic to study.

Radioactivity

Understand various types and how the nucleus of the atom changes during the various types of decay

32. Write an appropriate nuclear equation when 
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undergoes alpha decay.

34. What should the total number of protons and neutrons before a nuclear transformation be equal to after the nuclear transformation?

Understand the difference between nuclear fusion and fission.

35. Which nuclear transformation releases the most energy?

36. What happens to the nucleus of the atom in nuclear fusion and fission?

