
CHEM 1101- Mock midterm for fall 2015 - 75 minutes 

1. Magnesium has an ionization energy of 738 kJ/mol. Determine the wavelength of electromagnetic 
radiation needed (the maximum effective wavelength) to cause magnesium to exhibit the photoelectric 
effect. Give the value in nanometers. 

2. a) Rank the following in order of increasing atomic size (atomic radius): 

ct F, K, Mg, Ne, P, s, si we F.( Cl < S ~ P < S ~ <. Ks <. t< 
b) Rank the same elements from part a in order of increasing ionization energy: 

Cl, F, K, Mg, Ne, P, S, Si 

c) For Sulfur, S, write the chemical equations showing the first and second electron affinity reactions. 

Sc~) + {e6--i> s; 0~+ iee ~ s;~ 
3. a) Give the electron configuration for gold, 79Au Au.: [xe] ~ s ~ 4f '"'Sd (0 

b) List the valence subshell(s) for gold G:, 8 t 

Show the orbital diagram for the valence subshell{s) 1 

Give the full set of quantum numbers for all electrons in the valence subshell(s). (b,~ CZS, 'h .. ) 

c) List the highest energy subshell for gold, 5d <.o 

Show the orbital diagram for the highest energy subshell if different from above !k _1k 1! it 1k 

Give the full set of quantum numbers for all electrons in the highest energy subshell if different from 
above. 

( 5,2,- 2,:!:. ~) (5,2,-f,tJt-0(5, 2,~ 1:. ~z.) (512, fIt:~)(~ 2.
1 
2, ± <fz.) 

d) Give the electron configuration for the Au{l) ion 



4. For the phosphate ion, P043- a) Show the Lewis Diagram 

b) Give each bond order 

c) Draw and name the molecular geometry 

d) Show the bond dipoles and net dipole 
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5. a) Draw and label a molecular orbital diagram for the No- ion (use at least half a page!- if it's too 

small for us to read YOU WILL NOT GET CREDIT FOR IT!) 

b) Give the bond -.i.rpes. ~vtd overaLl bovd Md.12f 

c) Give the magnetism - explain the reason for your choice briefly (a few words is plenty) 
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