Chemistry 115					Name 					
Dr. Cary Willard
Exam 4b 						December 9, 2013



		Multiple Choice				(30 points)

		Page 4 					(18 points)

		Page 5						(18 points) 

		Page 6						(16 points)

		Page 7						(18 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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Lanthanide series


Actinide series

Part I – Multiple Choice (30 points) 

1. Which phase change is condensation?
a. Liquid to gas
b. Gas to liquid
c. Solid to liquid
d. Solid to gas

2. Which has the highest 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. A volatile substance
a. Melts with great difficulty
b. Freezes readily
c. Evaporates readily
d. Condenses easily

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


5. The high boiling point of water is due to
a. Polar covalent bonds
b. Hydrogen bonds
c. Nonpolar covalent bonds
d. Ionic bonds

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


7. At which pressure would nitrogen gas be most soluble?
a. 1.0 atm
b. 2.5 atm
c. 1.5 atm
d. 2.0 atm

8. Which phase of matter can act as a solvent?
a. Solid
b. Liquid
c. Gas
d. All the above

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

10. Which is the hydroxide ion?
a. H +1
b. H3O +1
c. OH -1
d. OH2 -1

11. Which pH is most acidic?
a. 3
b. 7
c. 9
d. 14

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

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

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

15. The two strands of the double stranded helix of DNA are held together by
a. Ionic bonds
b. Hydrogen bonds
c. Peptide bonds
d. Phosphate ester bonds


Problems (70 points) 

1.  (6 points) Define the term boiling point.  How does the boiling point of a liquid change as intermolecular forces become stronger?  Explain using kinetic molecular theory (KMT) how differences in intermolecular forces affect boiling point.  








2. (8 points) A pot of chai tea has a volume of 600. mL, a mass of 618. g, and contains 942 mg of cinnamonaldehyde (C9H8O), the principle component of cinnamon.
a. What is the molarity of cinnamonaldehyde in the tea?





b. What is the mass percent of cinnamonaldehyde in the tea?





3. (4 points) How many mL of 12.63 M acetic acid are required to make 25.00 L of vinegar with an acetic acid concentration of 0.5173 M?





4. (6 points) A 2.539 M solution of copper(II) chloride, CuCl2, has a density of 1.132 g/mL.
a. How many grams of cupric chloride are there in every L of solution?


b. What is the mass in grams of exactly 1 L of solution?




c. What is the mass percent of copper(II) chloride in the solution?







5. (3 points) What is the conjugate acid of NH3?


6. (3 points) What is the conjugate base of H2C2O4?


7. [bookmark: _GoBack](6 points) Write an equation to illustrate the acid-base reactions that will take place between H3PO3 and OH-.  Identify the acids and bases.






8. (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

	
	8.11 x 10-4 M
	
	
	

	
	
	9.134
	
	









9. (8 points) A 25.00 mL aliquot of an oxalic acid solution is titrated with 31.66 mL of a 0.5377 M solution of sodium hydroxide (40.00 g/mol).  What is the concentration of oxalic acid(H2C2O4, 90.03 g/mol) in the solution?


	Moles NaOH used to titrate sample
	

	Moles oxalic acid in the sample
	

	Molarity oxalic acid
	




10. (3 points) What are dispersion forces?  Which has greater dispersion forces, C3H8 or C9H20?  Justify your answer.









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




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




13. (6 points) What is the correct name for the compounds below?





										

14.  (3 points) What is the difference between saturated and unsaturated fats/oils?  (give both structural and physical property differences)
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