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Dr. Cary Willard
Exam 4a 						December 6, 2012
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All work must be shown to receive credit.  Give all answers to the correct number of significant figures

Avogadros number = 6.022 x 1023 /mol
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Lanthanide series


Actinide series

Part I – Multiple Choice (30 points) 

1. Liquids which are capable of mixing and forming a solution are
a. 
Page 3
b. Unsaturated
c. Miscible
d. Dilute
e. Immiscible


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


3. Which is the hydronium ion?
a. 
b. H +1
c. H3O +1
d. OH -1
e. OH2 -1


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


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


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


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


8. Which hydrocarbon series contains a triple covalent bond between carbon atoms?
a. 
b. Alkynes
c. Alkanes
d. Alkenes
e. Aromatics


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


10. Sugars are examples of
a. 
b. Nucleic acids
c. Proteins
d. Hydrocarbons
e. Carbohydrates


11. A nuclear equation is balanced when
a. the same particles and atoms are on both sides of the equation.
b. different particles and atoms are on both sides of the equation.
c. the charges of the particles and atoms are the same on both sides of the equation.
d. the same elements are found on both sides of the equation.
e. the sum of the mass numbers and the sum of the atomic numbers of the particles and atoms are the same on both sides of the equation.



12. Why is it important that radioisotopes used in diagnostic tests have short half-lives?
a. These radioisotopes have a greater activity so they are easier to monitor.
b. This minimizes the harmful side effects of the radiation.
c. This is necessary so the radioisotopes will have high energy.
d. These radioisotopes are less expensive.
e. These radioisotopes are more abundant in nature.

13. The half-life of a radioisotope is
a. one-half of the time it takes for the radioisotope to completely decay to a nonradioactive isotope.
b. the time it takes for one-half of the sample to decay to a new isotope.
c. the time it takes for the radioisotope to become an isotope with one-half of the atomic weight of the original radioisotope.
d. the time it takes for the radioisotope to become an isotope with one-half the atomic number of the original radioisotope.
e. the time it takes for the radioisotope to lose one-half of its neutrons.


14. Enzymes are
a. 
b. Carbohydrates
c. Proteins
d. Oils
e. Fats


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




Problems (70 points) 

1. (4 points) A hospital saline solution is analyzed to verify its concentration.  A 50.0 mL sample of the solution with a mass of 50.320 g is evaporated to dryness.  If the solid sodium chloride residue has a mass of 3.84 g, what was the mass percent of sodium chloride in the original solution?  



2. (4 points) Tartaric acid is found in grapes and often precipitates in casks of wine as they ferment.  Calculate the molarity of a solution prepared by dissolving 8.423 grams of tartaric acid H2C4H4O6(150.1 g/mol) in enough water to make 75.00 mL of solution.









3. (4 points) Calculate the number of molecules of ribose in 73.45 mL of a 1.374 M solution of ribose, C5H10O5 (150.13 g/mol).








4. (4 points) How many mL of a 5.245 M solution of phosphoric acid, H3PO4 (97.99 g/mol) are needed to prepare 2.500 L of a 0.2481 M phosphoric acid solution? 









5. (4 points) Write the correct chemical formula for the following acids


a. Hydrochloric acid



b. Sulfuric acid






6. (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

	

	





	
	

	

	
	
	




7.  (4 points) How does the solubility vary with temperature?  Compare the effect of temperature change on gases, liquids, and solids.






8. (3 points) The formula for citric acid is generally written as H3C6H5O7 rather than C6H8O7.  Explain why.




9. (6 points) Write balanced nuclear equations for
a. The decay of by alpha particle emission




b. The decay of  by beta particle emission


10.   (8 points) A 25.00 ml sample of citric acid was titrated with 41.08 ml of 0.2719 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
	





11.  (6 points) A solution has an H3O+ concentration of 4.78 x 10-9 M.  
a. Determine the pH of the solution.






b. Determine the pOH of the solution.





12.  (3 points) A solution has a pH of 5.834.  Calculate the hydronium ion concentration in the solution.






13. (4 points) Give the IUPAC name of 






14. (4 points) Draw a condensed structural formula for 2-heptene.









15.  (3 points) What is the difference between saturated and unsaturated fats?





16. (3 points) What is the function of an enzyme?
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