Chem 1A Quiz 4
9-29-2014
Show all work for credit.

1. Milk of magnesia or magnesium hydroxide (like TUMS or calcium carbonate) is used to neutralize excess stomach acid in aqueous solution via the reaction: 
          Mg(OH)2 + 2HCl ( 2H2O + MgCl2.                                                               Assuming that Mg(OH)2 is insoluble and MgCl2 is soluble, write
a. the “molecular” equation with appropriate phase symbols.

b. the complete ionic equation.

c. the net ionic equation.

2. Now suppose you mix 2.0 mol of solid Mg(OH)2 with 250. mL of 12.0 M HCl (aq).
a. What is the limiting reactant?

b. How many moles of MgCl2 can you possibly make?

c. What is the excess reactant and how many moles of it will be left over?

3. Methane or CH4 is the primary component of natural gas.  
a. Write a balanced equation for the combustion of methane.

b. What volume of oxygen will react with 5.5 liters of methane at fixed T and P?  What volume of carbon dioxide will be produced?  Hint:  What do you know about the ratio V/n (or n/V) for any gas at fixed P and T?
4. Suppose you have in a 5.5 liter container containing pure methane from the previous problem..

a. Suppose in the container the pressure is 1.00 atm and the temperature is 25oC. How many moles of methane are in the container?  And what is the density of methane in the container?
b. Suppose instead that the container pressure is 1.00 atm and the temperature is a very cold -80oC. How many moles of methane are in the container?  And what is the density of methane in this case?

5. An easy way to make hydrogen gas in the lab is to react magnesium with hydrochloric acid:  Mg(s) + 2 HCl(aq) ( H2(g) + MgCl2(aq)    Now suppose I use aluminum instead of magnesium such that one reaction product is AlCl3.
a. Write balanced molecular, complete ionic, and net ionic equations for the reaction.
b. Determine oxidation number for each element on each side of the net ionic equation.

c. Is this a redox reaction?  If so, what is being oxidized and what is being reduced?

6. Consider the above method of making hydrogen by reacting aluminum with hydrochloric acid.  Assuming the presence of excess acid, what mass of aluminum is needed to fill a 3.0 liter balloon with dry hydrogen at a pressure of 1.1 atm and a temperature of 25oC?  Hint: You will need the balanced reaction equation from the previous problem.
7. Predict in each case whether a reaction is likely to occur.  If so, write a net ionic equation.
a. HI(aq) + Zn(NO3)2(aq) (
b. CuSO4(aq) + Na2CO3(aq) (
c. Cu(NO3)2(aq) + Na3PO4(aq) (
8. A 25.00 mL sample of 0.132 M HNO3 is mixed with 10.00 mL of 0.318 M KOH.

a. Write balanced molecular, complete ionic, and net ionic equations for the reaction.

b. Is the resulting solution acidic, basic, or exactly neutralized?  Explain.

Tear off and do these at home before the next week’s lab!
9. Extra:  The magnesium spectrum has a line at λ=266.8 nm.  Which of these statements about this radiation is (are) correct?  Explain in each case.
a. It has a higher frequency than radiation with λ=402 nm.

b. It is visible to the eye.

c. It has greater speed in a vacuum than does red light of 652 nm wavelength.

d. Its wavelength is longer than that of X-rays.

10.  Extra:  The most intense line in the cerium spectrum is at λ=481.7 nm.

a. Determine the frequency of the radiation producing this line.

b. In what part of the electromagnetic spectrum does this line occur?

c. Is it visible to the eye?  If so what color is it?  If not is this line higher or lower than visible light?

11.  Extra:  What energy does a photon of the above cerium light have?

