Unit 1, Homework No. 1: Statistical Treatment of Data & Classes of Reactions
1. Assuming that the ideal gas law holds, find the relative error in the number of moles of nitrogen in a container if P = 0.855 ± 0.003 atm, V = 18.85 ± 0.07 liter, and T = 297.3 ± 0.07 K. 
2. Find the mean,
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, and the standard deviation, S, for the following set of numbers. Determine how many numbers lie below 
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- S and how many lie above 
[image: image3.wmf]x

+ S. 32.41, 33.76, 32.91, 33.04, 32.75, 33.23.
3. Assume that the H-O-H bond angles in various crystalline hydrates have been measured to be 108o, 109o, 110o, 103o, 111o, and 107o. If these measurements all come from the same population, give your estimate of the population mean and its 95 % confidence interval. 

4. Assume the melting point of NaCl has been measured 10 times, and that the results are 801.21, 801.01, 801.89, 801.55, 801.45, 801.52, 801.33, 801.28, 801.50, and 801.67 oC. Ignoring systematic errors, determine the 95 % confidence interval for the set of measurements. 

5. Sally takes measurements 5 times and determines an average value of 15.71635% and a standard deviation of 0.02587%. Janet takes measurements 7 times with an average value of 15.68134% and a corresponding standard deviation of 0.03034% (different technique). 
(a) Express the averages and standard deviations to the correct number of significant figures. 
(b) Using the proper statistical parameter, whose average value is more precise? 
(c) Find the 95% confidence intervals of the mean, and the relative 95% confidence intervals of the mean. 
(d) Are the two averages in agreement at this confidence level? 
(e) If you owned a chemical company and had to choose between Sally’s and Janet’s technique, whose technique would you choose and why?
6. (a) Explain the following: (i) NaOH is very soluble in water (420 g/L), but Mg(OH)2 dissolves in water only to the extent of 0.009 g/L, and Al(OH)3 is essentially insoluble in water. (ii) The addition of MgSO4 to water causes a temperature drop in the resulting solution.
(b) The thermite reaction,
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, produces -851.5 kJ of heat energy per mole. The reaction is very exothermic and produces molten iron at a temperature of 3000 oC. Calculate the amount of heat produced by 1g of aluminum powder. Suppose that you wanted to produce the same amount of heat from the dissolution of calcium chloride in water. What quantity of calcium chloride would be required? The energy of dissolution of CaCl2 is -81.35 kJ per mole.

7. In class we have discussed a number of reactions involving acids and bases. It is also important to know the molecular structure of these molecules. Provide the Lewis structures of the following acids and bases.  Assign formal charges to all atoms.

(a) Hypochlorous acid, HClO, (b) Acetic acid, CH3COOH, (c) Sulfuric acid, H2SO4, (d) Ammonium hydroxide, NH4OH, (e) Oxalic acid, (COOH)2, (f) Formic acid, HCOOH

8. Write balanced, net-ionic equations for the reactions that occur when aqueous solutions or slurries of the following pairs of reagents are mixed:

(a) magnesium metal + acetic acid, (b) siderite [iron(III) carbonate] + nitric acid, (c) manganese(II) hydroxide + potassium cyanide

9. Select an acid and a base for a neutralization reaction that results in the formation (a) potassium bromide; (b) zinc nitrite; (c) calcium cyanide; (d) potassium phosphate. Write the overall and net ionic equations for each reaction.

10. Select an acid and a base that, when mixed in solution, produce (a) Ba(NO3)2 (aq); (b) KClO4 (aq); (c) Na2SO4 (aq); (d) NiCl2.

11. Identify the oxidation number of the italicized element in each ion: (a) IO3-; (b) CrO42-; (c) VO2+; (d) BrO4-; (e) IO2-.
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