CHEM105 Test

Clearly show all work and formulas to receive credit

1. 50.00 mL of an aqueous 1.0 M HBr solution was combined with 80.00 mL of an aqueous 0.30M Ca(OH)2 solution.  The initial temperatures of the two reactant solutions were 25.1(C; the temperature measured after mixing the two solutions together was recorded as 29.9(C.

a. Determine whether this is an endothermic or exothermic solution.  Support your answer to receive credit.

b. Write the molecular, ionic and net tonic equations for the chemical reaction that occurs.  (Be sure to show all phases and appropriate charges for all species in each of these types of equation).

c. Calculate the number of moles of Ca(OH)2 and HBr in each of the initial solutions.

d. Determine the limiting reagent.  Show all work to receive credit.

e. Calculate the enthalpy change associated with the net reaction that occurs.

2. Ethanol and methanol have been proposed as alternative fuels since the oxygen present in them is thought to enhance more complete combustion than the current gasoline fuels being used.  The standard enthalpy of formation for ethanol [C2H5OH (l)] is –277.7 kJ/mole; the standard enthalpy of formation for methanol [CH3OH (l)] is –238.6 kJ/mole; the standard enthalpy of formation for CO2 (g) is -393.5 kJ/mol; the standard enthalpy of formation for H2O (g) is –241.8 kJ/mol:

a. Write balanced chemical equations for the combustion of methanol and ethanol.

b. Calculate the energy content of each of these fuels on a kJ per gram basis.

c. If one gallon (3.7854 L) of ethanol were burned, calculate the number of kJ of energy that would be released.  The density of ethanol is 0.79 g / cm3.

d. Explain the source of the energy released in part c.  Fully support your answer in terms of the First Law of Thermodynamics and in terms of the specific interactions involved.

3. For each of the following:

a. Determine whether a reaction occurs; support your prediction.

b. Write balanced molecular chemical equations:

c. Write the oxidation number of all elements above each reactant and product:

d. Write the net ionic equation showing all charges and phases for each reactant and product.

e. Identify the substance oxidized the substance reduced.

(i) Elemental Iron  +  Nitric Acid aqueous solution

(ii) Elemental zinc and a magnesium chloride aqueous solution

(iii) Elemental silver and a potassium acetate aqueous solution

