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1. What’s the packing efficiency of the face-centered cubic structure? 
 
 
 
 
a) 52%      b) 68%      c) 74%      d) 78.5%      e) 90.7% 

 
2. Choose the substance that corresponds to an n-type semiconductor 

 
a) As doped with Si  
b) Ge doped with As 
c) Si doped with Al 
d) Sn doped with Ga 
e) P doped with Ge 

 
3. What is the net number of atoms in the body-centered cubic unit cell adopted by a metal? 

 
 
 
 
a) 1      b) 2      c) 4      d) 7      e) 14 

 
4. The allotropes of carbon are 

 
a) CO2; CO; CO3

2- 
b) diamond; graphite; fullerene 
c) 12C; 13C; 14C 
d) CO2; graphite; 12C 
e) C; Si; Ge; Sn; Pb 

 
5. Which type(s) of intermolecular forces need to be overcome to convert methanol (CH3OH) 

from liquids to gases? 
 

i. dispersion;      ii. dipole-dipole;      iii) H-bonding 
 
 
 
 
a) i only      b) ii only      c) iii only      d) i and ii;      e) all of them 

 
6. In assembling a Lewis Dot diagram of PO4

3-, there are ____ total electrons to use in the model. 
 

a) 50 b) 48  c) 40  d) 32  e) 29 
 
7. Predict the decreasing order of vapor pressure for the following compounds 
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i) HOCH2CH2OH;      ii) FCH2CH2OH;      iii) FCH2CH2F 
 
 
 
 
a) i > ii >iii      b) i > iii >ii      c) ii > i >iii      d) ii > iii >i      e) iii > ii >i 

 
8. Select the correct statement when comparing the properties of acetone [(CH3)2CO] with those 

of water (H2O) 
 
 
 
a) Water and acetone have the same vapor pressure.  
b) Water has a lower boiling point. 
c) Acetone has a higher surface tension, since it is heavier. 
d) Water has a higher surface tension. 
e) Acetone has a lower vapor pressure, because it has a larger molar mass. 

 
9. Calculate ΔE for the system in which 16 J of work is done on a gas by the surroundings and 

the gas releases 51 J of heat? 
 
 
 
 
a) -67 J      b) -35 J      c) +35 J      d) +51 J      e) +67 J 

 
10. If the enthalpy of condensation, ∆Hcond, of a substance is -4.07×104  J/mol, what is its 

enthalpy of vaporization, ∆Hvap? 
 
 
a) 3 × ∆Hcond 
b) +4.07×104 J/mol 
c) -4.07×104 J/mol divided by the molar mass of the substance 
d) +4.07×104 J/mol multiplied by the molar mass of the substance 
e) Cannot be determined from the information given 

 
11. The heat of fusion of pure silicon is 43.4 kJ/mol.  How much energy is needed to melt a 2.78 

g-sample of silicon at its melting point of 1693 K? 
 
 
 
 
a) 8.10 kJ      b) 693 kJ      c) 1.98 kJ      d) 4.30 kJ      e) 28.1 kJ 
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12. Copper wires used to transport electrical current heat up because of the resistance in the wire. 
If a 140-g wire gains 280 J of heat, what is the change in temperature of the wire? Specific 
heat of Cu = 0.384 J/goC 
 
 
 
 
a) 39 oC      b) 14 oC      c) 9.8 oC      d) 5.2 oC      e) 1.1 oC 

 
13. Using these two equations, 

 
       C(graphite) + PbO(s) → Pb(s) + CO(g)               ∆H° = 106.8 kJ 
       2C(graphite) + O2(g) → 2CO(g)                  ∆H° = –221.0 kJ 

find the standard enthalpy change for the formation of 1 mol PbO(s) from lead metal and 
oxygen gas. 

                          Pb(s) + ½ O2(g)  → PbO(s)        ∆H° = ? 
 

 
 
 
 
 
 
a) +327 kJ      b) +262 kJ      c) 0.99 kJ     d) -217.3 kJ    e) -262 kJ 

 
14. For the reaction, how much energy is needed to generate 582 g of NO(g)? 

 
N2(g)  +  O2(g)  →  2 NO(g)      ∆H = 180.5 kJ 

 
 
 
 
a) 1.3 × 104 kJ      b) 180.5 kJ      c) 1750 kJ      d) 9.7 × 103 kJ      e) 3.2 × 103 kJ 

 
15. Use provided data to find the heat of combustion of one mole of propane, C3H8, to form 

gaseous carbon dioxide and liquid water. 
 

C3H8(g)  +  5 O2(g)  →  3 CO2(g)  +  4 H2O(l) 
ΔHf

0[C3H8(g)]= -103.8 kJ/mol, ΔHf
0[CO2(g)]= -393.5 kJ/mol, ΔHf

0[H2O(l)]= -285.8 kJ/mol 
 
 
 
 
 
 
a) -2219.9 kJ      b) -575.5 kJ      c) 0.0 kJ      d) +575.5 kJ      e) +2219.9 kJ 
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16. Which bond is likely to be the most polar? 
 

a) C-H b) N-H  c) O-H  d) F-H  e) F-F 
 
17. Choose the compound below that should has the largest lattice energy. 
 

a) KF b) KCl  c) KBr  d) KI  e) KAt  
 
18. Select the bond below that is the strongest. 
  

a) C-C b) O=O c) C-O  d) C-N  e) N≡N  
 
19. Which of the following compounds illustrates sp3 hybridization? 
 

a) C2H4 b) BeF2 c) CCl4  d) V2O5 e) SO2 
 
20. Which of the following molecule(s) has(have) a trigonal bipyramidal geometry? 
                                  BrF5           SF4             PCl5 
 

a) BrF5, SF4, PCl5  b) PCl5   c) BrF5, SF4  
d) SF4   e) BrF5 

 
 
 

Answers:  
 
1 (c), 2 (b), 3 (b), 4 (b), 5 (e), 6 (d), 7 (e), 8 (d), 9 (b), 10 (b), 11 (d), 12 (d), 13 (d), 14 (c), 15 (a), 
16 (d), 17 (a), 18 (e), 19 (c), 20 (b) 
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