
Chem 111, Exam II, Summer 2002 
 

Name:           ID:    -   -    
 

 
 
Useful Information  

• N = 6.02x1023 mol-1 
• h = 6.626x10-34 J.s  
• c = 2.998x108 m/s  
• λν = c  
• E = hν  
• Density = m/v  



 
Question 1 

10 Points 
Give the complete electronic configuration (spectroscopic notation) for the 
following: 
 

1. Sodium  1s22s22p63s1 
 

2. Chlorine  1s22s22p63s23p5 
 

Give the noble gas electronic configuration for the following 
 

3. Mn   [Ar]4s23d5 
 

4. Fe3+   [Ar]3d5 
 

5. Cu   [Ar]4s13d10 
 

Question 2 
6 Points 

For the elements 1-20 inclusive (includes element 1 and element 20) give the 
symbol for those that are diamagnetic. 
 
  He, Be, Ne, Mg, Ar, Ca 
 

Question 3 
8 Points 

Consider the following elements: 
 
Ge, Si, Sn, C 
 
Which element would you expect: 
 

1. to have the smallest atomic radius?  C 
 

2. to be most metallic     Sn 
 

3. to have the largest ionization energy  C 
 

4. to be least electronegative    Sn 
 

Question 4 
6 Points 

Consider the following elements: 
 
phosphorus, silicon, aluminum, sulfur 
 
Which element would you expect: 
 

5. to be most metallic     Al 
 

6. to have the largest ionization energy  S   
 

7. to be least electronegative    Al 



 
Question 5 

12 Points 
Draw the Lewis dot structures for the following: 

 ClO3
- (Cl = Chlorine) 

 
26 Valence Electrons 
 

 
 

H2CO 
 
12 Valence Electrons 
 

 

 I3
- 

 
22 Valence Electrons 
 

 
 
 
 
 

BF3 
 
24 Valence Electrons 
 

 

Question 6 
10 Points 

Draw the Lewis dot structures of NO2
- and NO2

+ showing any resonance 
structures where applicable. 

 NO2
- 

 
18 Valence electrons 
 

 
 
 
 

NO2
+ 

 
18 Valence electrons 

 
 1. What is the N to O bond order in: 

 
NO2

+: 2  NO2
-: 1.5 

 
2. Which molecule has the shortest N to O bond length? NO2

+ 



 
Question 7 

16 Points 
Give the Electron Pair Geometry and the Molecular Geometry for each of the 
following ‘Lewis Dot Structures’. 

 

 

Electron Pair Geometry: Tetrahedron 
 
Molecular Geometry:  Tetrahedron 

 

 

Electron Pair Geometry: Tetrahedron 
 
Molecular Geometry:  Trigonal Pyramid 

 

 

Electron Pair Geometry: Trigonal Bipyramidal 
 
Molecular Geometry:  T-Shaped 

 

 

Electron Pair Geometry: Octahedron 
 
Molecular Geometry:  Square Pyramidal 

Question 8 
7 Points 

Give the formal charge of each atom in each of the two resonance structures 
for the azide ion shown below. 
  

 
 
What is the charge on an azide ion? -1 
 

Question 9 
6 Points 

Give the correct formula for each of the following ionic compounds? 
 

1. Ammonium carbonate  (NH4)2CO3 
 

2. Iron(III) oxide   Fe2O3 
 

3. Aluminum sulfite   Al2(SO3)3 
 

4. Magnesium nitrite   Mg(NO2)2 
 

5. Calcium sulfate   CaSO4 
 

6. Potassium permanganate  KMnO4 



 
Question 10 

6 Points 
For the molecule depicted below what are the expected bond angles for 1, 
2 and 3. 

 

 

1. 120 
  
2. 109 
  
3. 120 
 

Question 11 
8 Points 

In the laboratory a student combines 47.5 mL of a 0.304 M Ba(NO3)2 
nitrate  solution with 29.2 mL of a 0.379 M Ba(OH)2 solution.  
 
What is the final concentration of barium cation ? 
 
 
0.304 x 0.0475 = 0.01444 mol Ba(NO3)2  
0.01444 mol Ba(NO3)2 x [1 Ba2+/1 Ba(NO3)2] = 0.01444 mol Ba2+ 
 
0.379 x 0.0292 = 0.01106 mol Ba(OH)2 
0.01106 mol Ba(OH)2x [1 Ba2+/1 Ba(OH)2] = 0.01106 mol Ba2+ 
 
Total Ba2+ = 0.01444 + 0.01106 = 0.0255 mol 
New Volume = 47.5 + 29.2 = 76.7 mL = 0.0767 L 
 
[Ba2+] = 0.0255/0.0767 = 0.332 M 
 

Question 12 
5 Points 

According to the following reaction, how many grams of potassium 
hydroxide are necessary to form 0.628 moles potassium carbonate?  
 
CO2(g) + 2 KOH(aq) = K2CO3(aq) + H2O(l) 
 
 
0.628 mol K2CO3 x [ 2 KOH/1 K2CO3] = 1.256 mol KOH 
 
1.256 mol KOH x ( 56.11 g/ 1 mol) = 70.5g 

 


