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Spring 2013 
Name:  
MULTIPLE CHOICE. [4 pts ea.] Choose the best response on the scantron sheet. [48 pts total.] 

Q1. What angle do the sp2 hybrid orbitals make with respect to each other? 
 a) 90º b) 109.5º c) 120º d) 180º e) 90º and 120º 

Q2. How many σ and π bonds are there in a molecule of acetylene: H–C≡C–H? 
a) 3 σ, 1 π b) 3σ, 2 π c) 2 σ, 3 π d) 2 σ, 2 π e) 0 σ, 3 π 

Q3. Which one of the following substances would exhibit dipole-dipole intermolecular forces? 
a) CCl4 b) Cl2 c) N2 d) NCl3  e) CH4 

Q4. At room temperature, which of the following compounds has the strongest intermolecular forces? 
a) CO2 b) H2O c) NaCl d) CH3CH3 e) CH3Cl 

Q5. The boiling points of NH3, PH3, AsH3, and SbH3 follow a periodic trend except for 
a) NH3 which has an unexpectedly high boiling point 
b) NH3 which has an unexpectedly low boiling point 
c) SbH3 which has an unexpectedly high boiling point 
d) SbH3 which has an unexpectedly low boiling point 
e) AsH3 which has an unexpectedly high boiling point 

Q6. What fraction of an atom occupying a face position of a cubic lattice is part of the unit cell? 
a) 1 b) ½ c) ¼ d) 1/6  e) 1/8 

Q7. For a pure substance, ΔHfus is known to be +15.0 kJ/mol. Which of the following is most probably the 
ΔHvap for this substance? 
a) –15.0 kJ/mol  b) –45.0 kJ/mol   c) 0.0 kJ/mol 
d) +15.0 kJ/mol  e) +45.0 kJ/mol 

Q8. A substance at a temperature greater than its critical temperature is called 
a) a solid  b) a vapor   c) a rheostatic liquid 
d) a supercritical fluid e) an hydraulic fluid 

Q9. Which of the following is an example of a covalent network solid? 
a) C(graphite) b) MgO c) P4 d) NaCl  e) I2 

Q10. If the pressure of a gas over a liquid increases, the amount of gas dissolved in the liquid will 
a) increase  b) decrease   c) remain the same 
d) have a higher vapor pressure e) depend on the polarity of the gas 

Q11. Which of the following would have the lowest boiling point? 
a) pure H2O  b) 1 m C6H12O6(aq)  c) 1 m KCl(aq) 
d) 1 m (NH4)2SO4(aq) e) 1 m Na2SO4(aq) 



Q12. Which concentration will change as the temperature of a solution is increased? 
 a) %(w/w) b) molality c) molarity d) morality e) mole-fraction 

Short Response. 
Show ALL work to receive credit. 

Q13. [13 pts.] Describe the geometries of these cubic cells: simple cubic, body-centered cubic, and face-centered 
cubic. Which of these would give the highest density for the same type of atoms? Explain. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q14. [14 pts.] The normal boiling point and normal freezing point of sulfur dioxide are –10 ºC and –72.7 ºC 
respectively. The triple point is –75.5 ºC and 1.65 x 10–3 atm, and its critical point is at 157 ºC and 78 atm. On 
the basis of this information, draw a rough sketch of the phase diagram of SO2. Be sure to carefully label your 
diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q15. [15 pts.] A quantity of 7.480 g of an organic compound is dissolved in water to make 300.0 mL of solution. 
The solution has an osmotic pressure of 1.43 atm at 27 ºC. The analysis of this compound shows it to contain 
41.8 % C, 4.7 % H, 37.3 % O, and 16.3 % N. Calculate the molecular formula of the organic compound. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q16. [10 pts.] Calculate the van’t Hoff factor of Na3PO4 in a 0.40 m aqueous solution whose boiling point is 
100.78 ºC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Useful Information 

 
1 atm = 101,325 Pa = 760 mmHg = 760 torr 
R = 0.08206 L·atm/mol·K     R = 8.314 J/mol·K 
ΔTb = ikbm   ΔTf = ikfm   Π = iMRT 
c = kP 


