
HOMEWORK for UNIT 7:  Solutions 
 
A little review:  solute + solvent = solution (Text 480-482) 
 
 1.  Fill in this paragraph using the words in the table at right.   
 
A  __________  is a uniform mixture of one substance dissolved in another substance. 

The substance that dissolves is the  __________  and the substance it dissolves in is the  

__________  .  If the solvent is water, it is an __________ solution.  The maximum 

amount of solute that can dissolve in a fixed amount of solvent is the  __________  of 

that solute.  Salt and sugar both dissolve easily in water; salt and sugar are  __________  

in water.  Oil does not dissolve in water at all, so it is  __________  in water.   

The composition of a solution is given by its  __________ .  Several units are possible, but the most 

important unit for a chemist is based on (what else?) the mole:  __________ .  M =  __________ . 

2.  Do these molarity and stoichiometry calculations.  Show your setups (you need not show mL–L 
conversions or molar mass calculations) 
a.  Calculate the concentration in mol/L of a solution that contains 25.2 g CO(NH2)2 in 275 mL of 

solution. 
b.  Calculate the number of grams of NaI in 255 mL of 0.125 M NaI solution. 
c.  How many grams of Ag2S will form when 27.8 mL of 0.163 M AgNO3 react in this reaction: 

2 AgNO3  (aq)  +  Na2S (aq)  →   Ag2S (s)  +  2 NaNO3  (aq)  
d.  How many mL of 0.215 M HCl are needed to react with 0.134 g CaCO3 in this reaction: 

CaCO3  (s)  +  2 HCl (aq)  →   CaCl2  (aq)  +  H2O  +  CO2  (g)  
Answers          a.  1.53 M          b.  4.78 g          c.  0.561 g          d.  12.5 mL 

 
The dissolving process (Text pp 450-453, 472-476) 
3.  Draw simple circle diagrams to illustrate  

a.  the dissolving process 
b.  the difference between aqueous solutions of an electrolyte and a nonelectrolyte. 

 
4.  a.  Define electrolyte and non-electrolyte. 

b.  Describe how to predict from its formula whether a substance would behave as an electrolyte or a 
non-electrolyte. 

c.  Identify each solute as an electrolyte or a non-electrolyte, and write the chemical equation that 
shows it dissolving in water: 
i.  KCl          ii.  CH3OH          iii.  NaOH          iv.  C6H12O6          v.  MgSO4    

 
5. Write the chemical equation that shows each of these salts dissolving in water: 

a.  NaNO3          b.  K2CO3          c.  NH4Cl          d.  Pb(NO3)2          e.  Mg(OH)2 
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6.  a.  Predict how increasing the temperature would affect the aqueous solubility of a solid like sugar, and 
justify your prediction in terms of molecular motion. 

b.  Predict how increasing the temperature would affect the aqueous solubility of a gas like oxygen, 
and justify your prediction in terms of molecular motion. 

c.  How does pressure affect the aqueous solubility of a gas like carbon dioxide?  Include one 
example. 

 
7.  a. Define the term “saturated solution.” 

b.  Describe what is happening in a saturated solution. 
c.  If you add more solute to a saturated solution, what happens to the concentration of dissolved 

solute? 
 

Colligative properties of aqueous solutions (Text section 16.3) 
8.  Describe how dissolving a non-volatile solute in water affects the freezing point and the boiling point 

of the water. 
 
9.  Draw a heating curve that shows the temperature of water as it is heated from –20 °C to +120 °C.  On 

this heating curve, show how it would be affected if something were dissolved in the water. 
 
10. Imagine 3 containers, each holding 1 liter of water.  You add 1 mole of sugar (C12H22O11) to the first 

container, 1 mole of NaCl to the second container, and 1 mole of MgCl2 to the third container.  In 
each case, the solids dissolve completely.  List the solutions in order of decreasing freezing point (that 
is, from highest f.p. to lowest f.p.), and justify your response (that is, explain how you decided).  If 
some have the same f.p., list them together. 

 
 

Precipitation reactions and net ionic equations (Text section 11.3) 
11.  What is a spectator ion? 
 
12. Write the net ionic equation for each precipitation reaction: 

a. 2 AgNO3 (aq)  +  K2CrO4 (aq)  →  Ag2CrO4 (s)  +  2 KNO3 (aq) 
b. CaCl2 (aq)  +  K2CO3 (aq)  →  2 KCl (aq)  +  CaCO3 (s) 
c. 2 NH4Cl (aq)  +  Pb(NO3)2 (aq)  →  2NH4NO3 (aq)  +  PbCl2 (s) 
d. FeCl3 (aq)  +  3 NaOH (aq)  →  Fe(OH)3 (s)  +  3 NaCl (aq) 

 
13.  Predict the products, identify and cross out the spectator ions, and write the balanced net ionic 

equation for each of these precipitation reactions: 
a. BaCl2 (aq)  +  K2SO4 (aq) →   
b. AgNO3 (aq)  +  KI (aq)  →   
c. PbCl2 (aq)  +  Na2SO4 (aq)  →   

  
 


