
SOLUTIONS - CONCENTRATION, DILUTION, OSMOLARITY 

 

Key words: molarity = molar concentration (moles of solute/volume of solution, mol/l, 

mol/dm
3
), mass concentration (mass of solute/volume of solution, g/l, or mass of solute/100 

parts by volume of solution, %), equation for mixing solutions, the mixture cross, osmotic 

pressure, osmolarity (moles of osmotic active particules/volume of solution, osmol/l), isotonic 

solutions, the physiological saline. 

 

 

Calculations: 

1) Calculate the molar concentration the following solutions: 

a) 17.4 g of sodium chloride / 300 ml of solution 

b) 2.49 mg of potassium iodide / 15 ml of solution 

c) 385 mg of calcium chloride / 0,007 l of solution. 

d) 4.2 g of sodium hydrogen carbonate / 20 ml of solution 

e) 4.5 g of glucose / 2.5 l of solution 

 

2) Calculate the number of g of oxalic acid (ethanedioic acid) in 250 ml of a 0.1 mol/l 

solution. 

 

3) Calculate the number of mg of glycine in a 0.1 l of 3 mmol/l solution. 

 

4) Calculate the number of g of sodium chloride necessary to prepare 350 ml of the 

physiological saline (c=150 mmol/l). 

 

5) Calculate the number of mmol of Fe
2+

 ions in 10 ml of a 0.5 mol/l ferrous iodide solution. 

 

6) How many ml of a 0.1 mol/l calcium chloride solution containe 4 mmol of chloride 

anions? 

 

7) How many mmol of magnesium cations are contained in 100 ml of a 0.94 g/l magnesium 

chloride solution? 

 

8) How many mmol of chloride anions are contained in 100 ml of a 0.94 g/l magnesium 

chloride solution? 

 

9) The concentration of potassium cations in an infusion has not to exceed 40 mmol/l. 

Calculate the number of ml of a 148 g/l potassium chloride solution necessary to prepare 

300 ml an infusion dose. 

 

10) Calculate the number of ml of water needed to dilute 2 ml of a solution: 

 a) 2 x b) 3 x c) 5 x d) 10 x e) 20x 

 

11) Calculate the volume (ml) of water that must be added to 10 ml of a 8% glucose solution 

to prepare a 2% glucose solution.? 

 

12) 20 ml of water is mixed with 5 ml of a 0.01 mol/l urea solution. Calculate the molar 

concentration of the resulting solution. 

 



13) 5 ml of a 0.01 mol/l calcium chloride is mixed with 20 ml of water. Calculate the mass 

concentration (g/l) of resulting solution. 

 

14) Calculate the dilution of a 0.24 mmol/l potassium chloride solution to prepare a 5,92 mg/l 

potassium chloride solution. 

 

15) Calculate the osmolarity of the following 0.15 mol/l solutions: 

a) sodium chloride 

b) magnesium chloride 

c) sodium hydrogen phosphate 

d) glucose 

e) urea 

 

16) Select the solutions isotonic with the physiological saline (c=150 mmol/l): 

a) 300 mmol/l glucose solution 

b) 50 mmol/l calcium chloride solution 

c) 300 mmol/l potassium chloride solution 

d) 0.15 mol/l sodium dihydrogen phosphate solution 

 

17) 100 ml of a solution contains 14.2 g of sodium hydrogen phosphate. Calculate the number 

of ml of water that must be added to prepare the solution of sodium hydrogen phosphate 

isotonic with the physiological saline (c=150 mmol/l). 

 

18) 100 ml of a 5.8 g/l sodium chloride solution is mixed with 100 ml of a 11 g/l calcium 

chloride solution. Calculate the osmolarity of the resulting solution. 

 

Appendix: 

Relative atomic mass (Ar): 

Na = 23 K = 39 Mg = 24 Ca = 40 P = 31 

S = 32 Fe = 56  Cl = 35  I = 127 

 

Solutions: 

1) a) 1 mol/l, b) 0.001 mol/l, c) 0.5 mol/l, d) 2.5 mol/l, e) 0.01 mol/l 

2) 2.25 g 

3) 22.5 mg 

4) 3.045 g 

5) 5 mmol 

6) 20 ml 

7) 1 mmol 

8) 2 mmol 

9) 6 ml 

10) a) 2 ml, b) 4 ml, c) 8 ml, d) 18 ml, e) 38 ml 



11) 30 ml 

12) 0.002 mol/l 

13) 0.22 g/l 

14) 3 x 

15) a) 0.3 mol/l, b) 0.45 mol/l, c) 0.45 mol/l, d) 0.15 mol/l, e) 0.15 mol/l 

16) a) yes, b) no, c) no, d) yes 

17) 900 ml 

18) 0.25 mol/l 


