
M. Patenaude, GPHS Science 

Solution Concentration   Name: __________________ 
In these problems, assume “concentration” refers to molarity unless stated otherwise.   

 
1) A student dissolves 5.00 g of copper(II) nitrate 

trihydrate in water to make 100.0 mL solution.  
Calculate the concentration of the solution.   
 

 
 
 
 
 
 
2) A student dissolved 20.0 g of calcium chloride, 

CaCl2, to make 500.0 mL solution. What is the 
solution’s concentration? 

 
 
 
 
 
 
 
3) What is the molarity of a sucrose solution, 

(C12H22O11), if 10.0 g of sucrose is dissolved to 
make 50.0 mL of solution? 
 

 
 
 
 
 
 
4) The lab technician dissolved 12.8 g of 

naphthalene, C10H8, in ethanol to prepare 2.00 L 
of solution.   
 
a) What is the solute and what is the solvent in 

this solution? 
 
 
 
 

b) What is the solution’s concentration? 
 
 
 
 
 
 
 

5) What mass of Mg(NO3)2 is needed to prepare 
250.0 mL of 0.120-M solution? 

 
 
 
 
 
 
 
 
6) A chemist has pipetted 10.00 mL of 

0.0500-M CaCl2 into a test tube.  How 
many moles of CaCl2 is this? 

 
 
 
 
 
 
 
 
7) A student used a graduated cylinder to obtain 

25.0 mL of ethanol. She poured the ethanol into 
a 200.0-mL volumetric flask and added distilled 
water to prepare a solution. Pure ethanol 
(C2H5OH) has a density of 0.789 g/mL. 
 
a) How many moles of ethanol were used? 

 
 
 
 
 
 

b) Calculate the molarity of the solution. 
 
 
 
 
 
 

c) How many molecules of ethanol are in the 
solution? 
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8) You need to prepare 100.0 mL of 0.200-M CuSO4 
by dissolving CuSO45H2O. 
 
a) How many moles of CuSO45H2O are 

needed? 
 
 
 
 
 

b) What mass of CuSO45H2O should you use? 
   

 
 
 
 
 
9) You dissolved 50.0 g of sodium hydroxide in 

enough water to make 2.00-L of solution.  What 
is the concentration (molarity) of the solution? 

 
 
 
 
 
 
 
10) You are asked to prepare 50.0 mL of 0.600-M 

iron(III) chloride by dissolving FeCl36H2O.  What 
mass of salt should you use? 
 
 
 
 
 
 
 

11) You need to prepare 500.0 mL of 40.0% (by 
volume) isopropyl alcohol in water. In point form, 
and with specific volumes, describe how to make 
the solution. Refer to two different types of 
appropriate lab glassware also. 
 
 
 
 
 
 
 
 
 
 
 

12) Concentrated sulfuric acid, H2SO4, is labeled as 
96.2% by mass with a density of 1.84 g/mL.  
 
a) Assume you have 1000. g of the acid. What 

mass of sulfuric acid is in the solution? 
 
 
 
 

b) How many moles of sulfuric acid are there? 
 
 
 
 

c) We assumed we had 1000. g solution. Use 
two unit multipliers to find its volume, in L.  
 
 
 
 

d) What is the molarity of the acid solution? 
 
 
 
 
 
13) A lab tech needs to prepare 500.0 mL of 0.0400-

M ammonium sulfate, (NH4)2SO4.  What mass 
should of the salt she use? 

 
 
 
 
 
 

14) List steps to prepare the solution. 

1. 
 

2. 
 

3. 
 

4. 
 

5. 
 

6. 
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15) Examine the graph for these questions. 

 
a) Identify the solute and solvent. 

 
Solute Solvent 

  

 
b) What type of concentration is being used for 

the solutions in the graph? 
 
 
 

c) A student prepared a solution by dissolving 
21.2 g of sodium carbonate in enough water 
to make 100.0 mL of solution. What is the 
concentration of the solution? 
 
 
 
 
 
 
 

d) What should be the density of the solution? 
 
 
 
 

e) Both density and molarity change slightly 
based on temperature changes. Explain why. 
 
 
 

 
 
 

16) You pipet 25.00 mL of 0.300-M NaCl solution into 
a petri dish and allow it to completely evaporate.  
What mass of salt will remain in the dish? 

 
 
 
 
 
 
17) An experiment calls for 0.25 mol of sodium 

hydroxide, NaOH.  What volume of a 0.10-M 
solution should be used? 
 
 
 
 
 
 
 

18) What volume (in mL) of 6.00-M hydrochloric 
acid, HCl, will contain 10.0 g of the acid? 
 
 
 
 
 
 
 

19) Explain what it means to dilute an aqueous 
solution. Mention both the volume and the 
concentration of the solution. 

 
 
 
 
 
 
 
 
20) A student dilutes a 200.0 mL solution of 0.150-M 

sucrose solution to a new volume of 250.0 mL. 
Calculate the new concentration. 
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21) A student mixes 6.00 mL of distilled water with 
4.00 mL of 0.400-M CuSO4.  What is the 
concentration after dilution? 

 
 
 
 
 
 
 
 
22) You plan to dilute a 2.0-M stock solution to 

prepare 250.0 mL of 0.050-M solution? What 
volume of stock solution should you use? 

 
 
 
 
 
 
 
23) A student pipets 8.00 mL of 0.160-M sodium 

sulfate into a test tube and then adds 4.00 mL of 
distilled water. What is the concentration of the 
solution after mixing? 
 
 
 
 
 
 

24) You are given 20.0 mL of 0.500-M KOH and asked 
to use all of it to create a 0.200-M.  What volume 
of water should you add to do this? 
 
 
 
 
 
 
 

25) You decide to combine 50.0 mL of 0.240-M 
sucrose solution with 100.0 mL of 0.600-M 
sucrose.  What will be the concentration of the 
new solution? 

 
 
 
 
 
 
 
 

 
26) Solutions of nickel(II) sulfate were prepared. 

Violet colored light (410 nm) was passed through 
the solutions and the absorbance recorded. The 
Beer’s Law plot above was created. 
 
a) Estimate the concentration of a solution 

whose absorbance is 0.30.  Include units. 
 
 
 

b) 10.0 mL of a solution whose absorbance was 
0.70 was diluted with the addition of 40.0 
mL of water. What will be the absorbance 
for the new solution? 
 
 
 
 
 
 
 
 

c) You want to prepare 50.0 mL of a nickel(II) 
sulfate solution whose absorbance will be 
0.50.  What mass of the salt should you use? 

 
 
 
 
 
 

 
 

27) Explain why C1V1 = C2V2 when diluting a solution. 
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Solution Concentration   Name: __________________ 
In these problems, assume “concentration” refers to molarity unless stated otherwise.   

 
1) A student dissolves 5.00 g of copper(II) nitrate 

trihydrate in water to make 100.0 mL solution.  
Calculate the concentration of the solution.   
 

 
 
 
 
 
 
2) A student dissolved 20.0 g of calcium chloride, 

CaCl2, to make 500.0 mL solution. What is the 
solution’s concentration? 

 
 
 
 
 
 
 
3) What is the molarity of a sucrose solution, 

(C12H22O11), if 10.0 g of sucrose is dissolved to 
make 50.0 mL of solution? 
 

 
 
 
 
 
 
4) The lab technician dissolved 12.8 g of 

naphthalene, C10H8, in ethanol to prepare 2.00 L 
of solution.   
 
a) What is the solute and what is the solvent in 

this solution? 
 
 
 
 

b) What is the solution’s concentration? 
 
 
 
 
 
 
 

5) What mass of Mg(NO3)2 is needed to prepare 
250.0 mL of 0.120-M solution? 

 
 
 
 
 
 
 
 
6) A chemist has pipetted 10.00 mL of 

0.0500-M CaCl2 into a test tube.  How 
many moles of CaCl2 is this? 

 
 
 
 
 
 
 
 
7) A student used a graduated cylinder to obtain 

25.0 mL of ethanol. She poured the ethanol into 
a 200.0-mL volumetric flask and added distilled 
water to prepare a solution. Pure ethanol 
(C2H5OH) has a density of 0.789 g/mL. 
 
a) How many moles of ethanol were used? 

 
 
 
 
 
 

b) Calculate the molarity of the solution. 
 
 
 
 
 
 

c) How many molecules of ethanol are in the 
solution? 
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8) You need to prepare 100.0 mL of 0.200-M CuSO4 
by dissolving CuSO45H2O. 
 
a) How many moles of CuSO45H2O are 

needed? 
 
 
 
 
 

b) What mass of CuSO45H2O should you use? 
   

 
 
 
 
 
9) You dissolved 50.0 g of sodium hydroxide in 

enough water to make 2.00-L of solution.  What 
is the concentration (molarity) of the solution? 

 
 
 
 
 
 
 
10) You are asked to prepare 50.0 mL of 0.600-M 

iron(III) chloride by dissolving FeCl36H2O.  What 
mass of salt should you use? 
 
 
 
 
 
 
 

11) You need to prepare 500.0 mL of 40.0% (v/v) 
isopropyl alcohol in water. In point form, and 
with specific volumes, describe how to make the 
solution. Refer to two different types of 
appropriate lab glassware also. 
 
 
 
 
 
 
 
 
 
 
 

12) Concentrated sulfuric acid, H2SO4, is labeled as 
96.2% by mass with a density of 1.84 g/mL.  
 
a) Assume you have 1000.0 g of the acid. What 

mass of sulfuric acid is in the solution? 
 
 
 
 

b) How many moles of sulfuric acid are there? 
 
 
 
 

c) Use two unit multipliers to find the volume 
of the solution, in L.  
 
 
 
 

d) What is the molarity of the acid solution? 
 
 
 
 
 
13) A lab tech needs to prepare 500.0 mL of 0.0400-

M ammonium sulfate, (NH4)2SO4.  What mass 
should of the salt she use? 

 
 
 
 
 
 

14) List steps to prepare the solution. 

1. 
 

2. 
 

3. 
 

4. 
 

5. 
 

6. 
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15) Examine the graph for these questions. 

 
a) Identify the solute and solvent. 

 
Solute Solvent 

  

 
b) What type of concentration is being used for 

the solutions in the graph? 
 
 
 

c) A student prepared a solution by dissolving 
2.12 g of sodium carbonate in enough water 
to make 100.0 mL of solution. What is the 
concentration of the solution? 
 
 
 
 
 
 
 

d) What should be the density of the solution? 
 
 
 
 

e) Both density and molarity change slightly 
based on temperature changes. Explain why. 
 
 
 

 
 
 

16) You pipet 25.00 mL of 0.300-M NaCl solution into 
a petri dish and allow it to completely evaporate.  
What mass of salt will remain in the dish? 

 
 
 
 
 
 
17) An experiment calls for 0.25 mol of sodium 

hydroxide, NaOH.  What volume of a 0.10-M 
solution should be used? 
 
 
 
 
 
 
 

18) What volume of 6.00-M hydrochloric acid, HCl, 
will contain 10.0 g of the acid? 
 
 
 
 
 
 
 

19) Explain what it means to dilute an aqueous 
solution. Mention both the volume and the 
concentration of the solution. 

 
 
 
 
 
 
 
 
20) A student adds 50.0 mL water to 200.0 mL of 

0.150-M sucrose solution. Calculate the new 
concentration. 
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21) A student mixes 6.00 mL of distilled water with 
4.00 mL of 0.400-M CuSO4.  What is the 
concentration after dilution? 

 
 
 
 
 
 
 
 
22) You plan to dilute a 2.0-M stock solution to 

prepare 250.0 mL of 0.050-M solution? What 
volume of stock solution should you use? 

 
 
 
 
 
 
 
23) A student pipets 8.00 mL of 0.160-M sodium 

sulfate into a test tube and then adds 4.00 mL of 
distilled water. What is the concentration of the 
solution after mixing? 
 
 
 
 
 
 

24) You are given 20.0 mL of 0.500-M KOH and asked 
to use all of it to create a 0.200-M.  What volume 
of water should you add to do this? 
 
 
 
 
 
 
 

25) You decide to combine 50.0 mL of 0.240-M 
sucrose solution with 100.0 mL of 0.600-M 
sucrose.  What will be the concentration of the 
new solution? 

 
 
 
 
 
 
 
 

 
26) Solutions of nickel(II) sulfate were prepared. 

Violet colored light (410 nm) was passed through 
the solutions and the absorbance recorded. The 
Beer’s Law plot above was created. 
 
a) Estimate the concentration of a solution 

whose absorbance is 0.30.  Include units. 
 
 
 

b) 10.0 mL of a solution whose absorbance was 
0.70 was diluted with the addition of 40.0 
mL of water. What will be the absorbance 
for the new solution? 
 
 
 
 
 
 
 
 

c) You want to prepare 50.0 mL of a nickel(II) 
sulfate solution whose absorbance will be 
0.50.  What mass of the salt should you use? 

 
 
 
 
 
 

 
 

27) Explain why C1V1 = C2V2 when diluting a solution. 
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