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Chemical equation:  AgNO
3 + NaCl →  AgCl + NaNO

3 

 

Ionic form of formulas: Ag
+
 + NO

3

-
 + Na

+
 + Cl

-
 →  AgCl + Na

+
 + NO

3

- 

 

Ionic equation:  Ag
+
 + Cl

-
 →  AgCl 

 

 

Calculations (in chemical equations use the ionic form of formulas): 

 

1) 200 mg of potassium cyanide represents the letal dose for men. Calculate the number of 

ml of hydrocyanic acid liberated from this amount of potassium cyanide by the reaction 

with hydrochloric acid in stomach. 

 

2) Calculate the number of mg of ammonium oxalate (ammonium butanedioate) to completly 

precipitate Ca
2+

 ions in 2 ml of a 0.01 mol/l Ca
2+

 ions solution. 

 

3) In Czech republic, the maximum limit of nitrites concentration in drinkable water is equal 

to 0.l mg/l. Calculate the number of mmol of nitrous acid liberated from 0.1 mg of sodium 

nitrite in reaction with hydrochloric acid. 

 

4) In the titration of 10 ml of ferrous iodide solution, 5 ml of 0.4 mol/l silver nitrate solution 

was required to complet precipitation. Calculate the mass concentration of the ferrous 

iodide solution. 

 

5) In the titration of 10 ml of a acetate buffer (pH = 5.75), 40 ml of 0.25 mol/l hydrochloric 

acid was required for neutralization: 

a) What component of the acetate buffer may be determined using a hydrochloric acid 

solution as a titration agent? 

b) Calculate the molar concentration of this component. 

c) Calculate the concentration of the original buffer. 

 

6) The concentration of a hydrogen carbonate solution is determined by means of a back-

titration. In this case of the back-titration, a sodium hydroxide solution is used to 

neutralize the excess of hydrochloric acid: 5 ml of a 10 mmol/l hydochloric acid are added 

to 1 ml of a 24 mmol/l sodium hydrogen carbonate solution. Calculate the number of ml of 

a 0.4 g/l sodium hydroxide solution requaired for neutralization of the excess of 

hydrochloric acid. 

 

7) The pH of an ammonia solution is equal to 3. Calculate a change of pH (in pH units) by 

adding gas ammonia, if the concentration of NH
4

+
 ions in the resulting solution is equal to 

0.0009 mol/l. 



8) Calculate the number of mmoles of calcium cations liberated from 64 mg of calcium 

oxalate (calcium ethanedioate) by adding 20 ml of a 0.1 mol/l hydrochloric acid solution. 

 

9) Calculate the number of ml of carbon dioxide liberated from 84 mg of sodium hydrogen 

carbonate by adding 500 ml of a hydrochloric acid solution of pH=2. 

 

10) A pill of antipyretic Superpyrin contains 400 mg of aluminium acetylsalicylate 

(aluminium 2-acetoxybenzoate). Calculate the number of mmoles of aluminium cations 

liberated from 3 pills of Superpyrinu in stomach. 

 

11) 10 ml of a potassium thiocynate solution (osmolarity = 200 mosmol/l) are added to 10 ml 

of a ferric chloride solution (osmolarity = 400 mosmol/l). One of products of the reaction 

is thiocyanatoferric chloride. Calculate the osmolarity of the resulting solution. 

 

12) 25 ml of a 0.1 mol/l sodium hydroxide are added to 100 ml of a 0.1 mol/l sodium 

dihydrogen phosphate. For the resulting solution, calculate the following quantities: 

a) molar concentration of sodium dihydrogen phosphate 

b) molar concentration of sodium hydrogen phosphate 

c) molar concentration of sodium cations 

d) osmolarity 

e) pH 

 

Appendix: 

Relative atomic mass (Ar): 

Al = 27 Ca = 40 Cl = 35 Fe = 56 I = 127 

 K = 39 Mg = 24 Na = 23 P = 31 S = 32 

Solutions: 

1) 68.9 ml 

2) 2.48 mg 

3) 0.0015 mmol 

4) 31 g/l 

5) an acetate, 1 mol/l, 1.1 mol/l 

6) 2.6 ml 

7) 1 unit 

8) 0.5 mmol 

9) 22.4 ml 

10) 2.13 mmol 

11) 250 mosmol/l 

12) 0.06 mol/l, 0.02 mol/l, 0.1 mol/l, 0.18 osmol/l, 6.6 


