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Name ______________________________________  UGA myID _______________________ 

The Model: Solutions 
 

1. A solution is a ______________________ (homogeneous, heterogeneous) mixture of substances.  

 
2. The solute is the substance present in the ________________ (largest, smallest) 

amount, and the solvent is the substance present in the ________________ 

(largest, smallest) amount. In the picture, the green and purple spheres are the 

_______________ (solute, solvent), and the blue liquid is the 

_______________ (solute, solvent). 

 
3. Determine which statement(s) is/are true based on your answers to questions 1 and 2. Select any 

that apply. 
a. Water is the only solvent allowed in a solution. 
b. A liquid is the only solvent allowed in a solution. 
c. Solutes are always solids. 
d. Solutes are always either solids or liquids. 
e. Any phase of matter can be a solute or a solvent. 

 
 
 

4. A _________________ (polar, nonpolar) solvent is appropriate for dissolving polar or ionic compounds; 

a ______________ (polar, nonpolar) solvent is appropriate for dissolving nonpolar compounds. 
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The Model: Solution Formation 
 

5. According to the picture, there are three 
energetic contributions to solution formation. 
Which interactions involve chemical bonds? 
Select any that apply. 

a. Solute-solute interactions for 
molecular compounds 

b. Solute-solute interactions for ionic 
compounds 

c. Solvent-solvent interactions 
d. Solute-solvent interactions 

 
6. Which interactions involve intermolecular 

forces? Select any that apply. 
a. Solute-solute interactions for 

molecular compounds 
b. Solute-solute interactions for ionic compounds 
c. Solvent-solvent interactions 
d. Solute-solvent interactions 

 
7. Label each interaction as endothermic or exothermic: 

 
 

a. Breaking solute-solute interactions _________________________ 

b. Breaking solvent-solvent interactions _______________________ 

c. Forming solute-solvent interactions _________________________ 

 
8. A system is _________ (more, less) stable when overall energy decreases. Therefore, a solution is likely 

to form when the sum of all three energy contributions is _________________ (positive, negative). 
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The Model: The Effect of Temperature on Solubility 
 

9. According to the graph, the solubility of solids generally 

________________ (increases, decreases) with 

temperature. This means that a warmer solvent will 

dissolve __________ (more, less) solid than a cooler 

solvent. 

 
10. For endothermic reactions, adding heat is, essentially, adding more of a reactant. Therefore, substances 

with greatly increasing solubility at higher temperatures [such as KNO3] are __________ (more, less) 

endothermic than substances with less dramatic increases [like NaCl]. 

 
11. Write the chemical formula for the substance that is most likely to release a lot of energy when it 

dissolves, based on your answers to 8 and 9.  

 

 

 

12. Kinetic energy ______________ (increases, decreases) as temperature increases. This means that gas 

particles at higher temperatures move more ______________ (quickly, slowly) than gas particles at 

lower temperatures. 
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13. Gas particles that move slowly are _____________ (less, more) likely to escape a solution than quickly-

moving particles. Therefore, the solubility of gases _______________ (increases, decreases) at warmer 

temperatures. 

 
14. General Rule: The solubility of solids ______________ (increases, decreases) and the solubility of 

gases _____________ (increases, decreases) with increasing temperatures. 

The Model: Solution Concentration 

 

 

Use the terms dilute, concentrated, and saturated to respond to the short answer questions in 14 through 17. 

15. The solubility of copper(II) sulfate is 24.3 g/100 g of solution. Which solutions are below maximum 
solubility? 
 
 
 
 

16. Which solutions are at the maximum solubility? 
 
 
 
 

17. What happens to any solute that is added to a solution at maximum solubility? 
a. It dissolves, forming a supersaturated solution. 
b. It dissolves because copper(II) sulfate is soluble in water. 
c. It doesn’t dissolve because the maximum solute has already dissolved. 

 

Dilute Concentrated Saturated 



 
Pictures modified from wps.prenhall.com and https://line.17qq.com/articles/hcuaehscx.html 

18. Two of the solutions have concentrations of 5.2 g/100 g and 12.3 g/100 g. Which solution matches with 
each concentration? 

a. 5.2 g/100g __________________________ 

 

b. 12.3 g/100g _________________________ 

Skills Practice: Solutions and Solution Concentration 

 

 

19. Choose the solvent that would best dissolve each substance: 
 

a. KCl __________________________________ 

b. CH3OCH3 _______________________________ 

c. C4H10 _________________________________ 

d. CH3OH _______________________________ 

 
20. An unknown solid was added to water and did not dissolve. What is true about the energy of 

solute-solute, solvent-solvent, and solute-solvent interactions? More energy was released by 
__________________ than absorbed by ____________________. 

a. forming solute-solvent interactions, breaking solute-solute and solvent-solvent 
interactions. 

b. breaking solute-solute and solvent-solvent interactions, forming solute-solvent 
interactions. 

c. forming solvent-solvent and solute-solute interactions, breaking solute-solvent 
interactions. 

d. breaking solute-solvent interactions, forming solvent-solvent and solute-solute 
interactions. 

 



 
Pictures modified from wps.prenhall.com and https://line.17qq.com/articles/hcuaehscx.html 

21. Use the figure to determine if each solution is saturated or 
unsaturated under the specified conditions. 
 

a. 25.5% NaCl at 10°C _____________________ 

b. 70.0% CaCl2 at 16°C ______________________ 

c. 80.0% K2Cr2O7 at 100°C ____________________ 

 
 
 

22. What is the mass percent of a solution that contains 25.2 grams of NaNO3 dissolved in 125 grams of 
water? 
 
 
 
 
 
 
 
 

23. What is the mass percent of a solution that contains 12.5 grams of KCl dissolved in water to a total mass 
of 75.0 g? 
 
 
 
 
 
 
 
 

24. What is the mass percent of a solution that contains 32.5 mg of sucrose dissolved in water to a total mass 
of 100. g? 
 
 
 
 
 
 
 
 
 
 

% 

% 

% 
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25. How many grams of solute are in 50.5 grams of a solution that has a mass percent concentration of 
0.25%? 
 
 
 
 
 
 
 
 

26. A typical root beer contains 0.13% of a 75% phosphoric acid solution by mass. How many milligrams of 
phosphoric acid are in a 12 oz. can of root beer? The density of root beer is 1.00 g/mL, and 1 oz. = 29.6 
mL.  

g 

mg 
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