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Ch 6 Review                                                                                                             AP Chemistry

Learning objective 1.5 The student is able to explain the distribution of electrons in an atom or ion based upon data. [See SP 1.5, 6.2; Essential knowledge 1.B.1] 
Learning objective 1.6 The student is able to analyze data relating to electron energies for patterns and relationships. [See SP 5.1; Essential knowledge 1.B.1] 
Learning objective 1.7 The student is able to describe the electronic structure of the atom, using PES data, ionization energy data, and/or Coulomb’s law to construct explanations of how the energies of electrons within shells in atoms vary. [See SP 5.1, 6.2; Essential knowledge 1.B.2] 
Learning objective 1.8 The student is able to explain the distribution of electrons using Coulomb’s law to analyze measured energies.[SeeSP6.2;Essentialknowledge1.B.2]


 Level 1 (Textbook problems) : 2, 9, 13, 21, 23, 25, 31, 41, 43, 45, 48, 60, 65, 69 

Level 2 (Text book problems) : 7, 12, 17, 27, 72, 80, 91 

Mixed Level 2 and 3 Problems:
1.  Consider the element Nickel (Z = 28).

a.  Sketch the orbital occupancy diagram for Nickel on the figure given.  Label the subshells with the appropriate designation.

Ans: [Ar]s2 3d 8


b.  Give the ground state electron configuration of Nickel.


Ni:


Ans: same as a

c.  The highest energy electrons in the Nickel atom are in which subshell?


Ans: 3d

d.  The electrons furthest from the Nucleus in the Nickel atoms are in which subshell?

Ans: 4s

e.  How many valence electrons are in the Nickel atom?  Circle them on the above energy level diagram.


Ans: 2 e


f.  Is the Nickel atom diamagnetic or paramagnetic?  Justify your response.

Ans: paramagnetic, unpaired e

g.  Give ground state electron configurations for the following two common ions of Nickel:



Ni2+ :
Ni3+ :

Ans: Ni2+= [Ar]3d8, Ni3+= [Ar]3d7


h.  Why are the Cu2+ and Ni3+ ions colored in solution, but the Zn2+, Cu+, and Ag+ ions are not?  [Hint:  What do the electron configurations of the Zn2+, Cu+, and Ag+ ions have in common?]


Ans: partly-filled d sublevel vs. half or completely filled d sublevel
2.
a. State whether each of the following sets of Quantum Numbers is allowed for an electron in a Hydrogen atom.  For those sets that are allowed, state the chemist’s shorthand designation of the orbital (i.e. “3p”).  For those sets that are not allowed, state the reason.


i.  n = 3, l = 2, ml = -2

     Ans: 3d


ii.  n = 4, l = 3, ml = 4


Ans: No, since m can only be –l to + l



iii.  n = 0, l = 0, ml = 0



Ans: No, snice n=0 is not possible.


iv.  n = 2, l = -1, ml = 1



        Ans: no, since l=0 to (n-1)
b. What is the maximum number of electrons in a polyatomic atom that can have the following sets of Quantum Numbers?



i.  n = 4    Ans: 32




ii.  n = 5, ml = 1   Ans: 6


iii.  n = 3, l = 2, ms = +1/2  Ans: 5




iv.  n = 3, l = 1   Ans: 6
c. Give one possible set of four Quantum Numbers for the highest energy electron of a Gallium atom.


Ans: 4,1, -1, ½ (could also be +1 or 0 for l and -1/2 for s)

2. Write condensed electron configuration, orbital diagram and electron dot structure for Cr+ ion. How many valence electrons does Cr have?

   Ans: [Ar] 3d5, 1valence e in Cr atom

1. Indicate the total number of 

a) p electrons in N (Z = 7) Ans: 3
b) s electrons in Si (Z=14) Ans: 6
c) 3d electrons in S (Z=16) Ans: 0
3. The ground-state electron configurations listed here are incorrect. Explain what mistakes have been made in each and write the correct electron configurations.

Al: 1s2 2s2 2p4 3s2 3p3 Ans: 1s2 2s2 2p6 3s2 3p1
B: 1s2 2s2 2p5 Ans: 1s2 2s2 2p1
F: 1s2 2s2 2p6 Ans: 1s2 2s2 2p5
4.  What is the maximum number of electrons in an atom that can have the following quantum numbers? Specify the orbitals in which the electrons would be found.

a) n = 2, ms = +1/2 Ans: an e- in 2s and an e- each in 2p orbital
b) n = 4, ml = +1 Ans: 2e- each in 4p, a 4d and a 4f orbital
c) n = 3, l = 2 Ans: 2e- each of the 5 3d orbitals
d) n = 2, l = 0, ms = -1/2 Ans: An e- in 2s orbital
e) n = 4, l = 3, ml = -2 Ans: 2e- in f-orbital
6 . An electron in a hydrogen atom is excited from the ground state to the n = 4 state. Comment on the correctness of the following statements (true or false).

a) n = 4 is the first excited state. Ans: F
b) It takes more energy to ionize (remove) the electron from n = 4 than from the ground state. Ans: F
c) The electron is farther from the nucleus (on average) in n = 4 than in the ground state. Ans: T
d) The wavelength of light emitted when the electron drops from n = 4 to n = 1 is longer than that from n = 4 to n = 2. Ans: F
e) The wavelength the atom absorbs in going from n = 1 to n = 4 is the same as that emitted as it goes from n = 4 to n = 1. Ans: T
7.  Write condensed electron configuration and draw orbital diagram for O2- ion. Is it diamagnetic or paramagnetic? Why? 

Ans: [He] 2s2 2p6 or [Ne]; diamagnetic ( no unpaired e-

8. How many valence electrons are present in V atom?

Ans: 2e-
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