CHEMISTRY 111





NAME: __________________________

Exam #4






December 5, 2014
Q1. Acetaldehyde has the following structure:
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What type(s) of intermolecular forces hold molecules of acetaldehyde near one another in the liquid phase?

Propanal is a similar molecules with the following structure:    
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Which has the higher intermolecular force strength: 

acetaldehyde
or
propanal

Which has the higher boiling point:

 

acetaldehyde
or
propanal

Which has the higher melting point:

 

acetaldehyde
or
propanal

Which has the higher vapor pressure: 


acetaldehyde
or
propanal

Which has the higher enthalpy of vaporization:

acetaldehyde
or
propanal

Q2. Which of the following molecules can form intermolecular hydrogen bonds? Circle all that apply.


CH3CH2OH

CH3OCH3
H-O-O-H
NH3

HBr

Q3. Consider these molecules:    A: CH3CH2NH2
B: CH3CH2F
  C: CH3CH2CH2CH​3
  D: CH3CH​3
a. Which has the strongest IMFs: enter letter 
     ______________
b. Which will have the highest vapor pressure: 
      ______________

c. Which will have the highest boiling point:    
       ______________

d. Which will have the highest enthalpy of vaporization:  _____________

Q4. Use the vapor pressure curves to answer the following questions.
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Q5. The box on the left has a depiction of HCl in the liquid phase. Draw in the right box a depiction of the same atoms/molecule after they vaporize.
Is the vaporization of HCl enthalpy favored or disfavored?
Is the vaporization of HCl entropy favored or disfavored?

Q6. What factors control the viscosity of a liquid? That is, what features of the molecular structure lead to liquids of high viscosity?
Q7. The vapor pressure of formic acid at 15 oC is 110.0 mm Hg, and at 35 oC is 189.7 mm Hg. Use this to determine the enthalpy of vaporization of formic acid.
         You must show all your work.

__________ kJ/mol
Q8. Do all gases mix together?
Yes
or
No
Q9. Which of the following liquids are expected to be miscible with water? Choose all that apply.
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Q10. Explain why oil and water do not mix.

Q11. Explain how soap works. Use a diagram of a surfactant molecule as part of your explanation.
Q12. A solution of CaCl2 in water is 14.00% by weight CaCl2. Its density is 1.12 g/cm3. Determine the following: Show all your work for each.

Mole fraction CaCl2:

Molality CaCl2:

Molarity CaCl2:

Q13. If 1.17E4 liters of water in a storage tank contains 114 grams of Zn, what is the Zn level, in ppm?

Q14. Explain why an aqueous solution containing dissolved NaCl has a lower vapor pressure than pure water at the same temperature?

Q15. As salt is added to water, what change occurs to:

The solution vapor pressure:

increase
or
decrease

The solution boiling point:

increase
or
decrease

The solution freezing point:


increase
or
decrease

The solution osmotic pressure: 
increase
or
decrease

Q16. A solution contains 45.8 g NaCl dissolved in 250 g water. 
What is the boiling point of the solution?

What is the freezing point of the solution?

Equations and Constants: Exam 4

R = 0.082057 L(atm/K(mol 
R = 8.314 J/K(mol

(Tbp = Kbp(m(i

Kbp(H2O) = 0.51 oC/m
(Tfp = Kfp(m(i 

Kfp(H2O) = -1.86 oC/m

Psolution = (solvent Posolvent
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a. What is the vapor pressure of heptane when 


the temperature is 70 oC.





		____________________





b. What is the normal boiling point of ethanol?


		____________________


	


c.  Which of the three has the strongest


                                intermolecular forces?





            _____________________ 





d. Which compounds has the largest enthalpy of vaporization?





 	______________________





e. Draw a new curve on the graph for a compound with stronger intermolecular forces than the compounds depicted.











