
8.7  State the exclusion principle. What does it imply about the number and spin of electrons in an atomic 
orbital? Technically the exclusion principle says that electrons with the same orbital designations 
must have different spin. This implies that a maximum of 2 electrons can have the same orbital 
designation, because there are only 2 types of spin. 

8.8  What is the key distinction between sublevel energies in one‐electron species, such as the H atom, 

and those in many‐electron species, such as the C atom? What factors lead to this distinction? Would 
you expect the pattern of sublevel energies in Be3+ to be more like that in H or that in C? Explain. 
For a given level (n), the sublevels in H have the same energy, whereas in many-electron, species, 
the sublevels are staggered in energy. The staggering is due to the higher likelihood of core 
penetration (slightly less shielding by core electrons) for s compared to p orbitals. For H or any one-
electron species (like Be3+), there is no shielding, so all the sublevels have the same pattern as in H. 

8.16  State Hund's rule in your own words, and show its application in the orbital diagram of the nitrogen 
atom. 
The lowest-energy configuration for an atom is the one that has the maximum number of unpaired 
spins. For N, this implies that the three electrons in 2p oribitals will all have the same spin. 

8.24  Write the condensed ground‐state electron configuration for each: 

a. Br [Ar] 4s2 3d10 4p5 

b. Mg [Ne] 3s2 

c. Se [Ar] 4s2 3d10 4p4 

8.25 Write the condensed ground‐state electron configuration for each: 

a. Cl [Ne] 3s2 3p5 

b. Si [Ne] 3s2 3p2 

c. Sr [Kr] 5s2 

8.44  One reason spectroscopists study excited states is to gain information about the energies of orbitals 
that are unoccupied in an atom's ground state. Each of the following electron configurations 

represents an atom in an excited state. Identify the element, and write its condensed ground‐state 
configuration: 
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8.46  Given the following partial (valence‐level) electron configurations, 

a. identify each element, A Si   B F   C Sr     D S 

b. rank the four elements in order of increasing atomic size, and F, S,  Si, Sr  

c. rank them in order of increasing ionization energy: Sr, Si, S, F 

 

8.47  (a) In what region of the periodic table will you find elements with relatively high IEs? With relatively 
low IEs? Explain your reasoning without simply stating the known trend. High IEs are found in 
nonmetals in the upper right, because the Zeff experienced by the outer electron is high, and the 
electrons are close to the nucleus. Low IEs would occur for metals in the lower left. Zeff is low, and 



the outer electrons are distant from the nucleus. 
 
 (b) Explain why He has the highest IE of any element. Though it has a relatively low Zeff, its outer 
electrons are in shell 1, extremely close to the nucleus.  

8.48 
 The bars represent the relative magnitudes of the first five ionization energies of an atom: 

 

 Identify the element and write its complete electron configuration, assuming it comes from 

a. Period 2; B 

b. Period 3; Al 

c. Period 4. Sc 

 

 

8.53  Arrange each set in order of increasing atomic size: 

a. Rb, K, Cs  K Rb Cs 

b. C, O, Be    O C Be 

c. Cl, K, S      Cl S K 

d. Mg, K, Ca  Mg Ca K 

8.54  Arrange each set in order of decreasing atomic size: 

a. Ge, Pb, Sn  Pb Sn Ge 

b. Sn, Te, Sr Te Sn Sr 

c. F, Ne, Na Ne F Na 

d. Be, Mg, Na  Na Mg Be 

8.55  Arrange each set of atoms in order of increasing IE1: 

a. Sr, Ca, Ba Ba Sr Ca 

b. N, B, Ne  B N Ne 

c. Br, Rb, Se Rb Se Br 

d. As, Sb, Sn Sn Sb As  

8.56  Arrange each set of atoms in order of decreasing IE1: 

a. Na, Li, K Li Na K 

b. Be, F, C F C Be 

c. Cl, Ar, Na Ar Cl Na 

d. Cl, Br, Se Cl Br Se 

8.59  Which element in each of the following sets would you expect to have the highest IE2? 

a. Na, Mg, Al  Na 

b. Na, K, Fe   Na 



c. Sc, Be, Mg Be 

8.60  Which element in each of the following sets would you expect to have the lowest IE3? 

a. Na, Mg, Al Al 

b. K, Ca, Sc   Sc 

c. Li, Al, B Al 

8.77  Write the charge and condensed ground‐state electron configuration of the monatomic ion most likely 
to be formed by each: 

a. Al  3+  [Ne] 

b. S  2-    [Ar] 

c. Sr  2+  [Kr] 

8.78  Write the charge and condensed ground‐state electron configuration of the monatomic ion most likely 
to be formed by each: 

a. P  3- [Ar]  

b. Mg 2+ [Mg] 

c. Se  2- [Kr] 

8.87  Rank the ions in each set in order of increasing size, and explain your ranking: 

a. Li
+
, K

+
, Na

+    Li+ Na+ K+
 all isoelectronic with noble gases; size dictated by shell number 

b. Se
2−

, Rb
+
, Br

−  Rb+ B-r Se2-
 all isoelectronic with  Kr; size dictated by number of protons 

c. O
2−

, F
−
, N

3−    F- O2- N3-
 all isoelectronic with  Ne; size dictated by number of protons 

8.88  Rank the ions in each set in order of decreasing size, and explain your ranking: 

a. Se
2−

, S
2−

, O
2−  Se2- S2- O2-  

all isoelectronic with noble gases; size dictated by shell number 

b. Te
2−

, Cs
+
, I

−  Te2- I- Cs+         
all isoelectronic with  Xe; size dictated by number of protons 

c. Sr
2+

, Ba
2+

, Cs
+  Cs+  Ba2+  Sr2+

 Sr2+  is smallest because it’s isoelectronic with Kr; others are 

isoelectronic with Xe; Ba2+ has more protons than Cs+ 

8.89 Name the element described in each of the following: 

a. Smallest atomic radius in Group 6A(16) O 

b. Largest atomic radius in Period 6 Cs 

c. Smallest metal in Period 3 Al 

d. Highest IE1 in Group 4A(14)  C 

e. Lowest IE1 in Period 5  Rb 

f. Condensed ground‐state electron configuration of [Ne] 3s
2
3p

2  Si
 

g. Condensed ground‐state electron configuration of [Kr] 5s
2
4d

6 Ru
 

h. Period 5 element that forms 3+ ion with noble gas configuration Y 

i. Period 3 element whose 2− ion is isoelectronic with Ar (isoelectronic means they have the same 

number of electrons) S 

j. Alkaline earth metal (second column) whose cation is isoelectronic with Kr Sr 

 

 


