Chemistry 115					Name 					
Dr. Cary Willard
Exam 4a 						May 22, 2014



		Multiple Choice				(30 points)

		Page 4 					(18 points)

		Page 5						(22 points) 

		Page 6						(16 points)

		Page 7						(14 points)


		Total						(100 points)


All work must be shown to receive credit.  Give all answers to the correct number of significant figures

Be careful – there may be data provided that you do not need.  Sometimes that data is just there to confuse you!

Avogadros number = 6.022 x 1023 /mol
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Part I – Multiple Choice (30 points) 

1. In a system at equilibrium between the liquid and gas phases
a. The rate at which particles change from gas to liquid equals the rate at which they change from liquid to gas.
b. The rate at which particles change from gas to liquid exceeds the rate at which they change from liquid to gas.
c. The rate at which particles change from liquid to gas exceeds the rate at which they change from gas to liquid.
d. Particles stop changing phase.

2. Which has the lowest vapor pressure?
a. 25 mL of water at 283 K
b. 10 mL of water at 298 K
c. 50 mL of water at 293 K
d. 5 mL of water at 323 K

3. The normal boiling point of a liquid is the temperature at which its vapor pressure equals
a. 100 torr
b. 760 torr
c. 337 torr
d. 373 torr

4. Which substance contains molecules that will not form hydrogen bonds?
a. Hydrogen fluoride
b. Water
c. Ammonia
d. Hydrogen

5. Which of the following properties of water is not affected by hydrogen bonding?
a. Boiling point
b. Freezing point
c. Vapor pressure
d. Molar mass

6. As temperature increases, the solubility of a gas in water 
a. Increases
b. Decreases
c. Remains the same
d. Depends on the gas, some increase in solubility and others decrease

7. One liter of 2.0 M KCl solution and two liters of 1.0 M KCl solution have the same
a. Density
b. Concentration
c. Volume
d. Moles of solute



8. In basic solutions
a. Litmus is red and phenolphthalein is colorless
b. Litmus is blue and phenolphthalein is colorless
c. Litmus is blue and phenolphthalein is red
d. Litmus is red and phenolphthalein is red

9. Which is the pH of a solution in which the concentration of hydrogen ion is greater than the concentration of hydroxide ion?
a. 
Page 8
b. 12
c. 9
d. 7
e. 3


10. Which hydrocarbon series contains a double covalent bond between carbon atoms?
a. Alkynes
b. Alkenes
c. Alkanes
d. Aromatics

11. Which has the greatest number of isomers?
a. CH4
b. C2H6
c. C3H8
d. C4H10

12. A molecule of propane and a molecule of propene have the same
a. Number of carbon atoms
b. General formula
c. Molecular formula
d. Structural formula

13. What is the maximum number of covalent bonds a carbon atom can form?
a. One
b. Two
c. Three
d. Four

14. The four major classes of molecules upon which all life depends are
a. Carbohydrates, lipids, proteins, and nucleic acids
b. Carbohydrates, ethers, proteins, and nucleic acids
c. Carbohydrates, alcohols, proteins, and nucleic acids
d. Alcohols, lipids, proteins, and nucleic acids

15. Fats and oils are
a. Carbohydrates
b. Proteins
c. Hydrocarbons
d. Lipids


Problems (70 points) 

1.  (6 points) Isobutyl propionate, the ester responsible for the flavor of rum has a boiling point of 137oC and octyl acetate, the ester responsible for the flavor of oranges has a boiling point of 210oC.  Based on this information, which compound would you expect to have the higher viscosity?  Explain how you came to this conclusion. 





2.  (8 points) Many people like to make their own hand lotions because it can be less expensive than buying it and they have the ability to add only the fragrances that they like.  A recipe for hand lotion calls for mixing 327 g of water (H20) with 311 g of glycerin (C3H8O3).  This recipe makes a total of 550. mL of hand lotion.
a. What is the mass percent of glycerin in the hand lotion?





b. What is the molarity of glycerin in the hand lotion?







3. (4 points) If 25.00 mL of a 5.293 M solution of methanol is diluted to a final volume of 4.250 L, what is the concentration of methanol in the final solution?


4. (4 points) Calculate the volume (in mL) of a 0.7322 M K3PO4 required to supply 21.8 g of potassium phosphate for a reaction.





5. (6 points) A 24.65% solution of calcium nitrate, has a density of 1.624 g/mL.
a. How many moles of calcium nitrate are there in every 100.0 grams of solution?


b. What is the volume in liters of 100.0 g of solution?




c. What is the molarity of calcium nitrate in the solution?






6. (3 points) What is the conjugate acid of HS−1?

7. (3 points) What is the conjugate base of H3C6H5O7?

8. (6 points) Write an equation to illustrate the acid-base reactions that will take place between H2CO3 and NH3.  Identify the acids and their conjugate bases.



9. (8 points) Fill in the chart below: (give concentrations to 3 sig figs and pH and pOH to 3 places after the decimal.)
	[H3O+]
	[OH-1]
	pH
	pOH
	Acidic or basic

	
	6.48 x 10-4 M
	
	
	

	
	
	8.731
	
	









10. (8 points) A 35.00 mL aliquot of a glutamic acid solution is titrated with 46.31 mL of a 0.3721 M solution of sodium hydroxide (40.00 g/mol).  What is the concentration of glutamic acid(H2C5H7NO4, 147.13 g/mol) in the solution?



	Moles NaOH used to titrate sample
	

	Moles glutamic acid in the sample
	

	Molarity glutamic acid
	


 

11.  (3 points) Draw an example of an amine. (Show the structural or condensed structural formula.)




12. (3 points) Draw an example of an alkyne. (Show the structural or condensed structural formula.)





13.  (6 points) What is the correct name for the compounds below?
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14. (2 points) Give one function of proteins in living organisms.
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