AP Chemistry Review

Chapter 6 and 7, Atomic Structure and Periodicity

· Be familiar with the electromagnetic spectrum 

1. What types of light are shorter in length than microwave? Know the whole order of the spectrum.
2. What type of light helps scientists to learn about electron structure?

3. What creates the emission lines in a spectra for an element? What would cause only certain wavelengths of light to be absorbed by an atom?
· Convert between frequency and wavelength 

4. Calculate the frequency of light emitted by exciting Sr atoms if the wavelength is 461 nm. 

5. Calculate the wavelength of light emitted by exciting Na atoms if the frequency is 3.45 X 1014 s-1
· Calculate the energy of a wave or an electron 

6. Calculate the energy of 1 mole of photons emitted by a Li atom if the wavelength is 670nm. 

· Define and understand: 
7. Ground state, excited state, Pauli exclusion principle, Heisenberg Uncertainty Principle, Hund’s rule. 

· Know the maximum number of electrons in and shape of each type of orbital. 

8. 3s
 
5p
4f
6d
· Following the Aufbua principle, determine electron configurations, both longhand and condensed, for elements and ions 
· Match each explanation below with the correct letter
              (A)     1s2 2s2 2p5 3s2 3p5
                     (B)     1s2 2s2 2p6 3s2 3p6
                     (C)     1s2 2s2 2p6 2d10 3s2 3p6
                      (D)     1s2 2s2 2p6 3s2 3p6 3d5
                      (E)      1s2 2s2 2p6 3s2 3p6 3d3 4s2
9. An impossible electron configuration 

10. The ground-state configuration for the atoms of a transition element 

11. The ground-state configuration of a negative ion of a halogen 

12. The ground-state configuration of a common ion of an alkaline earth element 
13. List 3 species that are isoelectronic

14. Which of the following represents the ground state electron configuration for the Mn3+ ion?  (Atomic number Mn = 25)  (a) 1s2 2s2 2p6 3s2 3p6 3d4 
(b) 1s2 2s2 2p6 3s2 3p6 3d5 4s2  (c) 1s2 2s2 2p6 3s2 3p6 3d2 4s2 
(d) 1s2 2s2 2p6 3s2 3p6 3d8 4s2  (e) 1s2 2s2 2p6 3s2 3p6 3d3 4s1
· Draw Dot diagrams for elements 

15. Boron

Calcium
Krypton

· Know the direction, definition, and reasoning behind periodic trends: atomic radius, ionic radius, 1st ionization energy, electronegativity and reactivity
16. What happens to atomic radius and 1st ionization energy as you go down the periodic table? What about as you go across from left to right?

17. Where would the greatest jump in successive ionization energies occur for carbon?

18. How does reactivity differ on the left and right sides of the periodic table?

   Match the question below with one of the letters here
  (A)     O
  (B)     Na
(C)     Rb
(D)     Mg
(E)      N

19. What is the most electronegative element above? 
20. Which of the elements above has the smallest ionic radius for its most commonly found ion? 
Free Response Questions: (include other AP Release FRQs posted on website as well)

1990 D: The diagram shows the first ionization energies for the elements from Li to Ne. Briefly (in one to three sentences) explain each of the following in terms of atomic structure.

(a)  In general, there is an increase in the first ionization energy from Li to Ne.

(b)  The first ionization energy of B is lower than that of Be.

(c)  The first ionization energy of O is lower than that of N.

(d)  Predict how the first ionization energy of Na compares to those of Li and of Ne. Explain.

1993 D:  Account for each of the following in terms of principles of atom structure, including the number, properties, and arrangements of subatomic particles.

(a)   The second ionization energy of sodium is about three times greater than the second ionization energy of magnesium.

(b)   The difference between the atomic radii of Na and K is relatively large compared to the difference between the atomic radii of Rb and Cs.

(c)   Phosphorus forms the fluorides PF3 and PF5, whereas nitrogen forms only NF3. 
Websites to help you study:

· http://www.docstoc.com/docs/2242954/AP-Chemistry-�-Chapters-7-8-Atomic-Structure-and-Periodicity-FAQ 
· http://www.docstoc.com/docs/754619/7---Atomic-Structure-and-Periodicity
· http://lrc-srvr.mps.ohio-state.edu/under/chemed/qbank/quiz/bank5.htm 
· http://apchemresources2014.weebly.com/uploads/9/7/6/4/9764824/pes_sample_qs_2013.pdf 
