1)What is the actual hydrogen ion concentration in a fluid sample of saliva (pH 5.5)?

pH=5.5    [H+]=?                                           10-5.5 = [H+]
pH= -log[H+]                                               10-5.5 = 3.16x10-6 = [H+]
-pH=log[H+]                                                [H+] = 3.16x10-6
10-pH=10 log[H+]
10-pH=[H+]
2) Calculate the pH of a mixture of 0.3 M acetic acid and 0.6 M sodium acetate. The 

 Ka of acetic acid is 1.74 x 10-5.   
Sodium acetate (Na+ -OOC-CH3) does not contribute any H+, therefore acetic acid dominates the equilibrium.
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CH3COOH = 0.3M                                                    CH3COOH = 0.3M – x (≈ 0.3M)
CH3COO- = 0M                                                         CH3COO- = x
H+ = 0M                                                                      H+ = x
Ka = 
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x2 = (1.74x10-5)(0.3M)

x2 = 5.22x10-6M

x = 2.3x10-3 M = [H+]

pH = -log [H+]

pH = -log [2.3x10-3]

pH = 2.6
3) The pH of a 0.01 M solution of a given acid is 3.4. Calculate its dissociation constant.

pH = -log [H+]                                                Ka= 
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3.4 = -log [H+]                                                Ka = 
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-3.4 = log [H+]                                                Ka = 
[image: image6.wmf]M

01

.

0

10

58

.

1

7

-

´


10-3.4 = 10log[H+]                                                                  Ka = 1.6x10-5
3.98x10-4 = [H+]

4) What is the pKa of the acid of Problem 3?

pKa = -logKa                           Ka = 1.6x10-5
pKa = -log(1.6x10-5)

pKa = 4.8                          

5) Calculate the pOH in a solution of 0.01 M HCl, a completely dissociated acid.

Kw = [H+][HO-]          [H+] = 0.01      [HO-] = ?

1x10-14 = [0.01][HO-]
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1x10-12 = [HO-]

pOH = -log [HO-]

pOH = -log [1x10-12]

pOH = 12         
6)Consider a mixture of albumin (pI = 4.9), hemoglobin (pI = 6.8), and lysozyme (pI = 11.0). What occurs in the electrophoresis experiment at pH = 6.8?

The proteins will migrate until their pH = pI. In this case, albumin will migrate towards the (+)cathode, hemoglobin will migrate somewhere near the middle, and lysozyme will move to the (-)anode.
7)Benedict’s Reagent is an alkaline solution of copper (II) ions complexed with citric ion to keep it soluble. Draw the structure of the product formed when D-glucose is treated with Benedict’s reagent. Include its name.
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8) Write a balanced equation for the reaction between glycerol and stearic acid to form a triglyceride.

Glycerol + stearic acid                      triglyceride
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(CH2OH)3 + 3HOOC(CH2)16        H+        (CH2COO(CH2)16CH3)3 +  3H2O  

Glycerol +  3 stearic acid                  triglyceride + 3 water
9) Draw sketches of the fatty acids, palmitic & linoleic. Clearly circle the carboxyl group at the "head" of the molecule. Is this end polar or nonpolar? Give reason.
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The carboxylic head of these fatty acids are polar because of the two oxygen atoms which are highly electronegative and create a dipole moment.

10) Look up the structure of limonene (using a search engine). Now draw the structure. Then using dotted lines, show where isoprene units have been linked together to synthesize limonene (oil of lemon).
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       Limonene                           2 isoprene units 

                                                  10 carbons – a monoterpene
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