Chemistry 115							Name 					
Dr. Cary Willard	
Exam 4B							December 9, 2009


	
	Points Earned
	Points Possible

	Part 1 
multiple choice
	
	30

	Page 2 

	
	10

	Page 3

	
	25

	Page 4

	
	14

	Page 4

	
	21

	
	
	

	Total

	
	100



All work must be shown to receive credit.  Show all answers to the proper number of significant figures.
NA = 6.022 x 1023/mol
K = oC+273.16
0oC=273.16 K
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Part 1 – Multiple Choice (30 points) 

1. The solubility of ammonium chloride at 70. °C is 60.g of solute per 100.g of water.  Which solution would be saturated at 70. ° C?   
a. 
b. 30.g of solute in 50.g of water
c. 60.g of solute in 200.g of water
d. 90.g of solute in 200.g of water
e. 35g of solute in 50.g of water


2. At which temperature would NH3 gas be most soluble?
a. 
b. 303 K
c. 313 K
d. 283 K
e. 293 K


3. Which phase of matter can act as a solute?
a. 
b. Solid
c. Liquid
d. Gas
e. All the above


4. Liquids which are capable of mixing and forming a solution are
a. 
b. Immiscible
c. Miscible
d. Unsaturated
e. Dilute


5. The hydronium ion is responsible for the properties of 
a. 
b. Salts
c. Acids
d. Bases
e. hydrocarbons

6. Bronsted and Lowry defined an acid as a(n)
a. 
b. Proton donor
c. Proton acceptor
d. Electron donor
e. Electron acceptor


7. Which pH is most alkaline?
a. 
b. 1
c. 5
d. 7
e. 12


8. What is the conjugate acid of NH3? 
a. 
b. N-3
c. NH2 -1
d. NH4 +1
e. NH -2        

9. What type of compound is composed of only carbon and hydrogen atoms?
a. 
b. Carbohydrate
c. Ester
d. Carboxylic acid
e. Hydrocarbon


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


11. Which hydrocarbon series is saturated?
a. 
b. Alkenes
c. Alkanes
d. Alkynes
e. Aromatics


12. Two or more different compounds with the same molecular formula are
a. 
b. Isotopes
c. Hypermeres
d. Hypertopes
e. Isomers


13. The simplest carbohydrates are
a. 
b. Peptides
c. Monosaccharides
d. Dipeptides
e. Disaccharides


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


15. Proteins are polymers of  
a. 
b. Glucose
c. Glycerol
d. Amino acids
e. Amylose


Part 2 – Problems and Questions (70 points) 

1. (6 points) Predict whether each of the following is soluble in water, hexane, or both.  Justify your answer.

	Substance
	Soluble in water
	Soluble in hexane
	Explanation

	

	



	
	

	

	



	
	

	Na3PO4
	



	
	




2. (4 points) Write the correct chemical formula for the following acids

a. 
b. Hydrobromic acid
c. Nitric acid


3. (5 points) A solution is prepared by dissolving 81.4 grams of Li2SO4 in 388.0 grams of water Calculate the mass percent lithium sulfate in the solution.






4. (6 points) Calculate the number of grams of magnesium chloride required to prepare 150.0 mL of a 0.3177 M solution MgCl2.






5. (6 points) 46.5 ml of 0.391 M H2C2O4 is diluted to 250.0 ml.  What is the molarity of the resulting solution?





6. (8 points) A 2.87 M solution of potassium phosphate (K3PO4) has a density of 1.37 g/mL.  Calculate the % K3PO4 in the solution.










7. (6 points) Given that 24.0 mL of 0.218 M sodium iodide reacts with 0.311 M mercury(II) nitrate solution according to the following balanced equation, what volume of Hg(NO3)2 is required for complete precipitation?  
Hg(NO3)2(aq) + 2 NaI(aq)   HgI2(s) + 2 NaNO3(aq)










8. (8 points) A 25.00 ml sample of citric acid was titrated with 44.64 ml of 0.3155 M NaOH.  Calculate the molarity of citric acid in the sample.  (Hint: the table below may help to organize your thoughts to solve this problem.

H3C6H5O7  +  3 NaOH   Na3C6H5O7 +  3 H2O









	Moles NaOH used to titrate sample
	

	Moles citric acid in the sample
	

	Molarity citric acid
	


9. (6 points) A solution has an H3O+ concentration of 3.54 x 10-4 M.  
a. Determine the pH of the solution.





b. Determine the pOH of the solution.





10.  (3 points) A solution has a pH of 6.145.  Calculate the hydronium ion concentration in the solution.


11.  (3 points) Give the IUPAC name of 



12. (3 points) Draw a condensed structural formula for 3-octyne.






13. (6 points) Identify and draw one or more functional groups that characterize each of the following biological compounds
	Protein
	




	Carbohydrate
	




	Lipid 
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