CHEMISTRY 112
Practice Exam Questions for Exam #2
NAME: 

Q1. Which of the following forces are responsible for holding NF3 in the liquid state? Circle all that apply.

Ion-ion



Ion-dipole

Dipole-dipole


H-bonding


Induced dipole-Induced dipole
Q2. The solute-solvent interactions when N2 dissolves in water are primarily of the type: 

Circle the best correct answer.

	
	
	dipole-dipole

	
	
	ion-dipole

	
	
	ion-ion

	
	
	dipole-induced dipole

	
	
	None of the Above


Q3. Which of the following is expected to have the highest boiling point?

CH3CH2CH2CH3


CH4
CH3OH



CH3CH2CH2OH
Q4. For which of the following compounds would hydrogen bonding be expected to play an important role in holding the molecules in the liquid state. Circle all that apply.

ans: top two, not lower two
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Q5. a. From the plot of vapor pressures vs temperature above, estimate the boiling point of methanol when the external pressure is 182 mm Hg.










30 oC
b. From the plot of vapor pressures vs temperature above, estimate the normal boiling point of carbon disulfide.










46 oC
c. From the plot of vapor pressures vs temperature above, estimate the boiling point of carbon disulfide when the external pressure is 615 mm Hg.


40 oC
d. Which of the compounds depicted has the strongest intermolecular forces?   Heptane
e. Draw a new curve on the graph for a compound with weaker intermolecular forces than any of the compounds depicted.  

It would go up faster than any of those shown, but have the same basic shape
Q6. Refer to the following phase diagram (not to scale!) for xenon: 
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a. A sample of xenon at a pressure of 0.370 atm and a temperature of 137 K is compressed at constant temperature to a pressure of 63.5 atm. Which of the following are true?  Circle all that apply.

No phase change will occur.

The final state of the substance is a solid.

The sample is initially a gas.

The sample is initially a solid.

b. Add an arrow to the diagram that shows a vaporization occurring without an increase in temperature.

Needs to be a vertical line, pointing down, and passing through the lower curve.

Q7. 

	A plot to determine the enthalpy of vaporization of C4H10 is depicted on the right. 

1. Label the X axis




2. Label the Y axis




3. What is the enthalpy of vaporization in kJ.mol-1.





                       ______________
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Plot is ln P vs. 1/T. P is the pressure; T is temperature in K.

slope = -(Hvap/R; so -(Hvap = slope x R = 22,300 J/mol
Q8. Consider the depiction of a surfactant molecule. The long part is a hydrophobic hydrocarbon chain and the “head group” is polar. Sketch how these would form a micelle when dissolved in water.

 You can use a cruder version of each surfactant molecule.
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See notes and handouts.
Q9. Which of the following would be expected to dissolve extensively in water? Circle all that apply.

NH3

CCl4

I2

CH3OH
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Q10. Consider the image of a lipid bilayer below. Would a nonpolar fatty molecule reside in the area labeled A or the one labeled B?  

Area B, since that’s the nonpolar part
of the lipid.

Q11. When two strands of DNA come together to form a double helix in water:


a. What happens to the total number of  H-bonds in the total system: 

increase      decrease       remain same

b. What is the primary driving force leading to formation of the double helix:


An increase in the entropy of water molecules, that are now not surrounding the nonpolar (hydrophobic) parts of the DNA chain.
___________________________________________________________________

NOTE: For the following questions, on the exam I would give you the relevant information, but for the practice exam you need to look it up for yourself.

Q12. Calculate the vapor pressure of a solution that is 50%/50% by weight mixture of water and ethylene glycol. Ethylene glycol is itself nonvolatile. Temperature = 25 oC. Vapor pressure of pure water at that temperature = 23.8 mm Hg.

Psolution = Ppure water x mole fraction H2O

Assume 100 g solution, which is 50 ethylene glycol + 50 g water
Mole fraction H2O = (50/18.02)/[(50/18.02) + (50/64.04)] = 0.781

Psolution = 23.8 mm Hg x 0.781 = 18.6 mm Hg

Q13. Calculate the boiling point of a solution that is 50%/50% by weight mixture of water and ethylene glycol. Ethylene glycol is itself nonvolatile. 

(Tbp = 0.51 oC/m x m

Assume 100 g solution, which is 50 ethylene glycol + 50 g water (0.05 kg)

m = mol solute/kg solvent = 0.781 mol/0.050 L = 15.6 m

(Tbp = 0.51 oC/m x 15.6 m = +7.07 oC

Boiling point = (100.00 + 7.07) oC

Q14. Rank the following solutions in order of decreasing melting point:

a. 0.13 m BaCl2

b. 0.22 m MnSO4

c. 0.24 m ZnSO4

d. 0.41 m Ethylene glycol (nonelectrolyte)
Total moles ions:

a = 3 x 0.13 = 0.39

b = 2 x 0.22 = 0.44

c = 2 x 0.24 = 0.48

d = 1 x 0.41 = 0.41

The larger the moles ions, the lower the melting point: a > d > b > c.

Q15. Using (Gof values, determine the free energy change for the following reaction:


Fe2O3(s) +  3 C(s) ( 3 CO2(g) + 4 Fe(s)

Q16. a. Using (Hof values and So values, determine (Ho and  (So for the following reaction:


Cr2O3(s) +  3 C(s) ( 3 CO2(g) + 4 Cr(s)
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b. What is the value of (S of the universe for this reaction at 20 oC? Is the reaction favored to occur at that temperature?
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no, it is not favored because the entropy change for the universe is negative.

c. What is the value of (Go for the reaction at 20 oC?


[image: image9.wmf] =  - T

 = 1088.9 kJ - 293 K x 0.5575 kJ/K = +92

5 kJ

GHS

G

DDD

D+


d. In what temperature region will the reaction be favored to occur?
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Reaction is favored at high temperatures (because it is entropy favored and enthalpy disfavored). So, it is favored at temperatures above 1950 K.
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