Practice Test for Colligative Properties and Nuclear Transformations
1) The binding energy per nucleon for magnesium-27 is 1.326 x 10-12 J/nucleon.  Calculate the atomic mass in g/mol of magnesium-27.  
mass of proton = 1.0073 g/mol



mass of neutron = 1.0087 g/mol



mass of electron = 5.4859 x 10-4 g/mol

light speed = 2.9979 x 108 m/s

2) Both iodine-129 and phosphorus-32 are classified as highly internally toxic.  Predict and then look up the type of radiation produced by each nuclide.  Rationalize this fact based on the type of radiation, its penetration ability, and relative biological effectiveness.
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3) Using the binding energy plot shown below and the fact that fusion occurs for nuclides below 
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and fission occurs for nuclides above
[image: image2.wmf]Fe

56

26

, explain why more energy is released in a fusion process versus that in a fission process.  
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4) Creatinine, C4H7N3O, is a by-product of muscle metabolism, and creatinine levels are known to be a fairly reliable indicator of kidney function.  
The normal creatinine concentration in blood is 1.0 mg per deciliter of blood.  
The density of blood is 1.025 g/mL at 25.0 (C.  

deci = 10-1
R = 0.0821 L•atm/mol•K

report values with the proper number of significant figures
a) Calculate the molality (m) of a normal creatinine level in a 10.0 mL blood sample.

b) Calculate the osmotic pressure of this solution (creatinine in blood) at 25.0 (C.
c) Explain why osmotic pressure spontaneously develops in a system containing creatinine-free blood, a semi-permeable membrane and blood containing creatinine.
5) A solution composed of 0.60 mol acetone, (CH3)2CO, and 0.40 mol carbon disulfide has a vapor pressure of 615 mmHg at 35.2 C.

a.
This solution is not ideal.  Why not?  Consider the energy trade-off.

b.
Calculate the vapor pressure of the solution assuming ideal behavior; 

pure acetone’s P°vap  = 349  mmHg, pure carbon disulfide’s P°vap = 501 mmHg.

c.
Predict the sign of the heat of solution.

6) Colligative properties have limited use in molar mass determination when the molar mass becomes greater than 20,000 g/mol.  Give an explanation of this fact.
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