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Exam 4
Part 1: Multiple Choice (2 points each) 
Directions: Please circle the best answer for each of the following questions. 
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A student should attempt to use a fire extinguisher 
a. only if an instructor says it is okay. 
b. always, before sounding an alarm or alerting anyone else.
c. only if the fire is small enough and the student can confidently use the available extinguisher. 
d. on all fires, no matter how small or large because the fire will certainly get larger and cause considerable damage. 
e. all of the above

When considering the vapor pressure of pure water and seawater at constant temperature, which of the following statements are correct? 
f. Water will have a higher vapor pressure than seawater. 
g. Seawater will have a lower vapor pressure than water. 
h. An increase in the van’t Hoff factor of a solute would decrease the vapor pressure of the solution. 
i. all of the above
j. none of the above 
 
Which one of the ionic compounds below would you expect to have the smallest (least negative) lattice energy?
a. MgF2
b. MgCl2
c. MgBr2
d. MgI2
e. CaI2

Suppose you have a 1.00 M aqueous solution of each of the following solutes: glucose (C6H12O6), sodium chloride, and acetic acid. Which solution has the highest pressure requirement for reverse osmosis? 
k. Sodium chloride
l. Acetic acid
m. Glucose
n. Acetic acid and glucose
o. all of the above 

Ionic solids have ________ melting points, and are ________.
p. high; malleable
q. high; brittle
r. low; malleable
s. low; brittle
t. high; soft




The 1987 Nobel Prize in physics was awarded to G. Bednorz and K. A. Mueller for their discovery of superconducting materials such as YBa2Cu3O7. What is another chemical formula for this compound? 
u. YBa2Cu3O9
v. YBaCuO
w. YBa2Cu3O7
x. Y2Ba2Cu2O2
y. Y0.5Ba3CuO

At a historic Civil War battleground, a stack of cannonballs looked like the picture below on the far left. Removing the top cannonball resulted in the middle view, and removing the next layer resulted in the view on the right. What sort of packing was used in stacking the cannonballs?
z. [image: ]cannonball closest-packed
aa. hexagonal closest-packed
ab. cubic closest-packed
ac. random-packed
ad. body-centered closest-packed

Solid mercury(II) oxide decomposes when heated to produce liquid mercury and oxygen.
2HgO(s) [image: ] 2Hg(l) + O2(g)
An amount of mercury(II) oxide is placed in a vessel at a particular temperature and allowed to reach equilibrium. How could the amount of liquid mercury in the vessel be increased?
I. Adding more mercury(II) oxide.
II. Removing some oxygen.
III. Increasing the volume of the vessel.
ae. I only
af. II only
ag. III only
ah. I and II
ai. II and III

For the chemical equilibrium aA +bB [image: ] cC, the value of the equilibrium constant, K, is 10. What is the value of the equilibrium constant for the following reaction? [image: ]cC [image: ] [image: ]aA + [image: ]bB
a. 0.32
b. 10
c. 3.2
d. 3.1
e. 32

A chemical equilibrium may be established by starting a reaction with ________
a. reactants only.
b. products only.
c. equal quantities of reactants and products.
d. any quantities of reactants and products.
e. all of the above.
Part 2: Short Answer  
Directions: Answer each of the following questions. Be sure to use complete sentences where appropriate. For full credit be sure to show all of your work. 
1. Use the Born-Haber cycle to calculate the lattice energy of calcium oxide. The enthalpy of formation of calcium oxide is -634.9 kJ/mol, the first and second ionization energies of calcium are 590 kJ/mol and 1145 kJ/mol respectively, the enthalpy of sublimation of calcium is 178 kJ/mol. The bond energy of oxygen gas is 498 kJ/mol, the first and second electron affinities of an oxygen atom are are -141 kJ/mol and 744 kJ/mol respectively (10 points).    















2. Gold has a face-centered cubic structure with a unit cell edge length of 407.8 pm (12 points). 
a. What is the contribution to the density from each individual gold atom?







b. If the actual density of gold is 19.30 g/cm3, what is the percent error?






3. Complete the following sentences about semiconductors (2 points): 
a. When Si is doped with P, it produces a(n) ________-type semiconductor.
b. When Ge is doped with Ga, it produces a(n) ________-type semiconductor.
4. An elemental analysis of adrenaline is 59.0% C, 7.10% H, 7.60% N, and 26.2% O by mass (15 points). 
a. What is the empirical formula? 

















b. What is the empirical mass? 					________________________
c. When 0.64 g of adrenaline was dissolved in 36.0 g benzene, kf = 5.12 ˚C/m, the freezing point decreased by 0.50 ˚C. What is the molar mass?  










d. What is the molecular formula?   				________________________                               

5. Minnesotaite [Fe3Si4O10(OH)2] is a silicate mineral with a layered structure similar to that of kaolinite. The distance between the layers in minnesotaite is 1940 ± 10 pm. What is the smallest angle of diffraction of X-rays with λ = 154 pm from this solid (5 points)?





6. [bookmark: _GoBack]You like boiled eggs for breakfast, but they take too long to cook, and you are always late to your early morning class. Lucky you! You have learned that adding table salt, NaCl (2.16 g/cm3), to water (Kb = 0.52°C/m) increases the temperature at which it boils. You figure that you can cook eggs faster at a higher temperature in boiling salty water! If you add 4 tablespoons (1 tbsp = 14.8 cm3) of salt to 16 oz of water (474 mL, 16 oz ≡ 1 lb) (10 points).
a. What is the molality of the solution? 








b. What increase in the boiling point do you expect? 










7. For the equilibrium: C (s) + 2 H2 (g)  CH4 (g) + heat
For each of the following changes to the system at equilibrium, predict the direction of the shift and explain why it occurs (8 points):
	Change						
	Shift 
	Reason

	The volume of the reaction vessel is doubled.
	
	

	The temperature is increased.
	
	

	The pressure of H2 (g) is increased.
	
	

	Adding a catalyst
	
	



8. The reaction 2 NO (g) + Br2 (g)  2 NOBr (g) has a Kp = 1.17 atm1 at 25oC (18 points).  
a. If 1.10 atm of NOBr, 0.100 atm of NO, and 0.0100 atm of Br2 are mixed at 25oC, what reaction will occur? Explain.










b. When 5.00 atm of NOBr is allowed to equilibrate at 50oC, the equilibrium pressure of NOBr is measured to be 4.30 atm. What is the value of Kp at 50oC? Compare with the value of Kp at 25oC and explain.





















c. What is the value of Kc at 50 °C? 
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