1. A 0.3000 g sample of a purified protein is dissolved in water to give a 4.000 mL solution.  The osmotic pressure of the solution is found to be 0.02447 atm at 25° C.  Calculate the molar mass of the protein.

2.
The formula and the molecular weight of a hydrocarbon compound are to be determined by elemental analysis and the freezing-point depression 

method.

(a)
The hydrocarbon is found to contain 93.46 percent carbon and 6.54 percent hydrogen. Calculate the empirical formula of the unknown hydrocarbon.

(b)
A solution is prepared by dissolving 2.53 grams of p-dichlorobenzene (molecular weight 147.0) in 25.86 grams of naphthalene (molecular weight 128.2). Calculate the molality of the p-dichlorobenzene solution.

(c)
The freezing point of pure naphthalene is determined to be 80.20C. The solution prepared in (b) is found to have an initial freezing point of 75.70C. Calculate the molal freezing-point depression constant of naphthalene.

(d)
A solution of 2.42 grams of the unknown hydrocarbon dissolved in 26.7 grams of naphthalene is found to freeze initially at 76.20C. Calculate the apparent molecular weight of the unknown hydrocarbon on the basis of the freezing-point depression experiment above

(e)
What is the molecular formula of the unknown hydrocarbon?

1. A 0.4000 g sample of a purified protein is dissolved in water to give a 10.000 mL solution.  The osmotic pressure of the solution is found to be 2.48 kPa at 25° C.  Calculate the molar mass of the protein.

2.
An unknown compound contains only carbon, hydrogen, and oxygen.

Combustion analysis of the compound gives mass percents of 31.57% C and

5.30% H. The molecular weight is determined by measuring the freezing-point  depression of an aqueous solution. A freezing point of - 10.40 0C is recorded for  a solution made by dissolving 10.56 g of the compound in 25.0 mL of water.  Determine the empirical formula, molecular weight, and molecular formula of the compound? Assume the compound is an electrolyte with van’t Hoff factor of 2.

1. A 0.5000 g sample of a purified protein is dissolved in water to give a 24.000 mL solution.  The osmotic pressure of the solution is found to be 18.6 torr at 25° C.  Calculate the molar mass of the protein.

3.  Reserpine is a natural product isolated from the roots of the shrub Rauwolfia serpentina. It was first synthesized in 1956 by Nobel prize winner R. B. Woodward. It is used as a tranquilizer and sedative. When 5.00 g are burned, 11.9 g of CO2 and 2.98 g of H2O are formed. In another experiment, it is found that reserpine is 4.60% N and the balance is oxygen. When 1.00 g of reserpine is dissolved in 25.0 g of camphor, the freezing-point depression is 2.630C (Kf for camphor is 400C kg/mol) . Calculate the empirical formula, the molality of the solution, the molecular weight, and the molecular formula of reserpine.

