Chemistry Unit 7 – Solutions Study Guide
Name KEY

Period _____ Date _______

Important Notes:



Practice Problems:

1. 12.2-grams of solid calcium chloride, CaCl2, is dissolved in enough water to make 85.0 mL of solution.

a. Calculate the molarity of the aqueous calcium chloride, CaCl2 (aq).

	12.2 g CaCl2
	1 mol CaCl2
	1
	= 1.29  M CaCl2


	
	110.98g
	0.085L
	


b. Calculate the molarity of the aqueous chloride ions, Cl- (aq). [Hint:  Write a balanced equation showing the dissociation of the CaCl2 into separated ions]

CaCl2 ( Ca2+ + 2 Cl-    1.29M CaCl2 ( 1.29M Ca2+ + 2*1.29M Cl-    = 2.58 M Cl-
2. 15.0 mL of 0.75 M AgNO3 is added to a beaker containing 120.0 mL of 0.10 M KCl.  Upon mixing the AgNO3 and KCl undergo a double replacement reaction, precipitating silver chloride, AgCl (s), and producing aqueous potassium nitrate, KNO3 (aq).



AgNO3 (aq)  +  KCl (aq)  (  AgCl (s)  +  KNO3 (aq)


(a) Calculate the moles of AgNO3 and KCl that were initially mixed together.

	0.75 mol AgNO3
	0.015 L AgNO3
	= 0.011 mol AgNO3


	1 Liter
	1
	


	0.10 mol KCl
	0.120 L  KCl
	= 0.012 mol KCl



	1 Liter
	1
	



(b) Determine the limiting reagent

They react in a 1:1 mole ratio, therefore AgNO3 is limiting


(c) Calculate the grams of AgCl that precipitated. 
	0.75 mol AgNO3
	0.015 L AgNO3
	1 mol AgCl
	143.32 g AgCl
	=1.6 g AgCl



	1 Liter
	1
	1 mol AgNO3
	1 mol AgCl
	


3. Why is molarity measured in moles per liter instead of grams per liter?

So you can compare the contents of one substance directly to another substance without having to use the molar mass. We cannot compare mass to mass without converting to moles first!

4. If I add 25 mL of water to 125 mL of a 0.15 M NaOH solution, what will the molarity of the diluted solution be?

M1V1 = M2V2                   0.15M*125mL  = M2* 25mL  ( M2 = 0.75 M NaOH
5. How much 0.05 M HCl solution can be made by diluting 250 mL of 10 M HCl?

M1V1 = M2V2                   10M*250mL  = 0.05M*V2 ( C2 = 50,000mL or 50L HCl
6. I have 345 mL of a 1.5 M NaCl solution.  If I boil the water until the volume of the solution is 250 mL, what will the molarity of the solution be?
M1V1 = M2V2                   1.5M*345mL  = M2* 250mL ( M2 = 2.1M NaCl
7. How many milliliters of 1.5 M HNO3 contain enough nitric acid to dissolve an old copper penny with a mass of 3.94 g?




3Cu + 8HNO3 ( 3Cu(NO3)2 + 2NO + 4 H2O

	3.94g Cu
	1 mol Cu
	8 mol HNO3
	1 Liter HNO3
	= 0.11 L or 

110 mL HNO3

	
	63.55 g Cu
	3 mol Cu
	1.5 mol HNO3
	


8. How many mL of 0.422 M silver nitrate will be necessary to precipitate all the chloride in 125 mL of 0.274 M magnesium chloride solution?    
2 AgNO3 (aq)  +  MgCl2 (aq)  (  2 AgCl (s)  +  Mg(NO3)2 (aq)

	125mL MgCl2 
	0.274 mol MgCl2
	2 mol AgNO3
	1000 mL AgNO3
	= 162 mL AgNO3

	
	1000 mL MgCl2
	1 mol MgCl2
	0.422 mol AgNO3
	


Compound Naming review:
9. Name the following compounds:

a. CO = Carbon Monoxide

b. LiHCO3 = Lithium Hydrogen Carbonate (Lithium Bicarbonate)

c. CS2 = Carbon DiSulfide

d. HgO = Mercury Oxide

e. H2S(aq) = Sulfic Acid

f. HI(g) = Hydrogen Iodide

g. P2Cl10= Diphosphorous Decoxide

h. Na2O = Sodium Oxide

i. CO2 = Carbon Dioxide

j. Ba(ClO3)2 = Barium Chlorate

10. Write the formulas of the following compounds:
a. Calcium nitride = Ca3N2
b. Aluminum oxide = Al2O3
c. Potassium cyanide = KCN

d. Sulfur tetrachloride = SCl4
e. Hydrobromic acid = HBr (aq)

f. Calcium oxide = CaO

g. Zinc carbonate = ZnCO3
h. Iron (II) sulfide = FeS

i. Arsenic trifluoride = AsF3
j. Lead (II) sulfate = PbSO4
Solution = solute + solvent


1 mL of water = 1 gram








Molarity = Moles/Liters








