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Example: Preparation of a Standard Solution 
58.8g (0.200 mole) of potassium dichromate, K2Cr2O7,  are transferred to a 
500.0 ml  volumetric flask. Some distilled water is added to the flask, the 
solid is dissolved, and additional distilled water is added to bring the water 
level to the 500ml mark on the flask. The concentration of this potassium 
dichromate solution is 0.400M. 
 
Solute: substance in smaller amount 
Solvent: substance in larger amount 
Concentration = amount of solute /amount of solvent 
Molarity (M) = moles solute / liters of solution 
In the above example, 0.400 M = 0.200 moles / 0.500L 
Percent by mass: (mass solute/total mass) x 100% 
Parts per million (ppm): (mass solute/total mass) x 106 

Parts per billion (ppb): (mass solute/total mass) x 109 

For dilutions, M1V1 = M2V2, where M is molarity and V is volume 
 

 
Questions & Problems: Answer on a separate sheet of paper  
 
1. What two factors determine the concentration of a solution?  
2.  What are the units of concentration used in this example?  
3.  How do you calculate the concentration in units of molarity (i.e. the molar concentration)? 
4.  If a solution is diluted, say by adding 100ml of solvent, does the number of moles of solute change? Does 
the concentration increase, decrease, or stay the same? 
5.  Calculate the molarity of a 0.175 L sugar solution that was prepared with 0.15 moles of sugar? 
6. Determine the volume of 0.235 M sugar solution that can be prepared with 0.470 moles of sugar. 
7. A salt solution is to be added to a marine aquarium. Calculate the molarity of a salt solution that is 
prepared by adding water to 18.65 g of NaCl to give a final volume of 250.0 ml. 
8. Dilute the solution made in the previous question to 1.00 L. Calculate its molar concentration.  
9. Calculate the volume of a 3.15 M NaOH (aq) solution that should be used to prepare 250. ml of 0.150 M 
NaOH (aq). 
10.  You have 3.0 L of 3.0 M HCl. What volume of 2.0 M HCl can you make? 
11.  3.5 L of solvent was added to 2.0 L of a 0.88 M solution. What is the new molarity of the solution? 
12.  You need 450 mL of 0.15 M NaOH. All you have available is a 2.0 M stock solution of NaOH. What volume 
of solvent will you add to the volume required of the stock solution to make your dilution? 

 
The next four problems are all about the same solution 

 
You have 6.0 L of 5.0 M NaCl stock solution.  You take 800 mL of that stock solution, and add 500 mL of 
solvent.   
 
13. How many moles of NaCl would be present in the new solution? 
14. What is the molarity of new solution? 
15. Express that concentration in g solute/L solution. 
16. Express that concentration in percent by mass. (Assume 1.00 L of solution has a mass of 1.00 x 103g) 
17. Express that concentration in parts per million. (Assume 1.00 L of solution has a mass of 1.00 x 103g) 
18. Express that concentration in parts per billion. (Assume 1.00 L of solution has a mass of 1.00 x 103g) 
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Answers to selected problems 
5.) 0.857 M 
6.) 2.00 L 
7.) 1.28 M 
8.) 0.319 M 
9.)  11.9 mL or 0.0119 L  
10.) 4.50 L 
11.) 0.320 M 

12.) 0.416 L 
13.) 4.00 moles  
14.) 3.08 M  
15.)  180. g /L 
16)  18.0 mass % 
17)  1.80 x 105 ppm 
18) 1.80 x 108 ppb 

 


