OLD TEST UNIT 10 EagleChem Dr. Chapleau
SHOW WORK FOR CREDIT, PLEASE WRITE NAME ON BACK OF TEST.
1. Find the molarity of 2.00 liters of a solution containing 3.52 moles of NaNO3.  1.74 M NaNO3

Be very sure you use the correct unit for MOLARITY.  Lots of students write “moles,” but the actual unit is moles/liter, which is abbreviated “M” (don’t forget to make it a capital M).

2. Find the molarity of 2.50 ml of a solution containing 3.52 grams of sodium sulfate (9.92 M Na2SO4)  Notice how this problem is just like the last, but you must know how to name chemicals and convert mls to liters.

3. Define

solution homogeneous mixture of two or more substances
solute the substance there is the least of in a solution
solute  the substance there is the most of in a solution
4. Circle the compounds below that WOULD be expected to dissolve well in water  EXPLAIN WHY.

you’ll see Lewis structures drawn here on your exam (I’ve just given you the formulas here, but you can see the Lewis’s in class).  Look for POLAR molecules or those capable of HYDROGEN BONDING as being able to dissolve well in water.  The rule is “like dissolves like,” so you’re looking for polar molecules to dissolve in the very polar water.


C2H6 don’t circle, because hydrocarbons are non-polar

NCl3 circle this one.  When you see the Lewis, you’ll see a lone pair on the central nitrogen; that makes it polar

SO2 circle this one.  It’s also polar due to being bent with a lone pair on the central sulfur.

Cl2 don’t circle, since diatomic molecules are perfectly nonpolar.
5. Define LeChatelier’s Principle.  Be complete


A  solution at equilibrium when disturbed, will react so as to return to equilibrium.  An equilibrium system can be disturbed in one of three ways: changing concentration; changing pressure; changing temperature.  (don’t say “the system fights the change,” since that’s just a brain trick for you.)
6.  N2 (g) + 3 H2 (g)  ( 2 NH3 (g) 

Find the value of the equilibrium expression, given these concentrations

 [N2] = 2.5 X 10-5 M;  [H2] = 1.3 X 10-4 M ;  [NH3] = 4.6 X 10-9 M


K = 0.39
7. Why is the numerical value of K important?  In other words, why did we even invent K?  K is the one number that describes whether products or reactants are favored in a given chemical reaction (system).  A large K means products are favored, a small K favors reactants.
8. Write the equilibrium expression for the following reaction.


MgSO4 (aq)  + 2 KOH(aq)  ( Mg(OH)2 (s) + K2SO4 (aq)  delta H = + 300 KJ




[K2SO4]


K = -------------------------------------



[MgSO4]  [ KOH] 2
9. Using the equation in Problem 8:


a. if you cool the system, explain the effect  (these are LeChatelier’s problems, so be sure to solve them using the 3-step system I taught you to avoid confusion)

1. you cool system or remove heat

2. system will release heat by doing exothermic reaction

3. reaction will go backwards (left), since the reaction is endothermic forwards
b. If you add KOH, explain the effect

1. you add KOH

2. system will consume KOH

3. reaction will go forwards (right), since that is away from KOH
10. Using the equation in Problem 8;

2. 73 mls of 0.352 M MgSO​4 would yield how many grams of Mg(OH)2 ?  This is a 3-step bop using the “toothache” alarm.  When you need to get from moles to liters OF SOLUTION, you go up into the problem and find the molar.

Answer is 0.0560 g Mg(OH)2
