
 

 

ALKALINE EARTH METALS 
 
12.1. Match the formulas of calcium compounds and their 
technical names. 
 Names    Formula 
 Lime water   CaO 
 Chalk    Ca(OH)2 
 Alabaster   CaC2 
 Lime    CaCO3 
 Marble    
 (CaSO4)2.H2O 
 Quicklime   
 CaSO4.2H2O 
 Gypsum 
 Calcium carbide 
 Limestone 
 
 
12.2. Compare 
A.  Calcium with magnesium 
B.  Calcium with potassium, with respect to: 

1. electron configuration. 
2. structure of the atom. 
3. the metallic properties. 
4. the best reducing agent. 
 

12.3. Write down the possible reaction equations between 
calcium and the following substances: nitrogen, chlorine, 
copper, sulfur, oxygen, sodium, hydrochloric acid, sodium 
hydroxide, and water. 
 
12.4. Choose from the following:  
NaOH, HNO3, FeO, H2O, SO3, CuCl2 substances that can 
react with 
A. Calcium oxide 
B. Barium oxide 
 
12.5. Choose from the following: H2O, Cl2, S, MgO, CO2, 
H3PO4, Cu(OH)2, Fe(NO3)2, NaCl substances that can react 
with solutions of: 
A. Potassium hydride 
B. Barium hydroxide 
Write down the equations in the molecular and ionic form. 
 
12.6. Complete the equations, and name the products. 
 I 

A. Ca  +  O2   

B. Ca  +  BaSO4   

C. Ca  +  H2O   

D. Ca  +  HCl   

E. Ca  +  KOH   

F. Ca  +  Br2   
 
 II 

A. CaO  +  MgO   

B. CaO  +  CO2   

C. CaO  +  H2O   

D. CaO  +  P2O5   

E. CaO  +  HNO3   

F. CaO  +  NaOH   
 III 

A. Ca(OH)2  +  HNO3   

B. Ca(OH)2  +  SO2   

C. Ca(OH)2  +  CuO   

D. Ca(OH)2  +  Ba(OH)2   

E. Ca(OH)2  +  Cu(NO3)2   

F. Ca(OH)2  +  NaNO3   
 
 
12.7. Write down the possible reaction equations in the 
molecular and ionic form. 

I    II  
  

A. CaO  +  HNO3    A. Mg  +  H2SO4   

B. Ca(OH)2    +  HBr    B. MgO  +  HCl   

C. CaCO3  +  HNO3    C. MgO  +  FeO   

D. CaCO3  +  NaOH    D. Mg(OH)2  +  HNO3   

E. CaCl2  +  AgNO3    E. Mg(OH)2  +  NaOH     

F. Ca(NO3)2  +  BaCl2   F. Mg(OH)2  +  BaCl2   

G. CaCl2    +  Ba3(PO4)2   G. MgSO4  +  KOH   

H. CaO  +  H2O    H. MgCO3  +  HCl   

K. Ca(NO3)2  +  H2SO4   K. MgCl2  +  K3PO4   
 
12.8. Explain why the following substances cannot be kept 
in air: 
A.  Calcium oxide 
B.  Calcium hydroxide 
Give reasons by using the equations. 
 
12.9. "Bordelaise sauce", made up of quicklime solution 
and stone bruises, is used in agriculture to cope with 
parasites. Write down the equations that take place as 
these two substances are mixed. 
 
12.10. Write down the equations for the following 
transformations: 

 
B. Ca   CaCl2CaCO3Ca   Ca(OH)2Ca(ClO)2 
 

 

D. MgCO3    MgO   MgCl2   Mg(OH)2   MgSO4 

 
12.11. Which water is called "hard"? How many types of 
hardness do you know? Explain what "carbonated" 
hardness means. How can it be removed? Write down the 
equations of carbonated hardness removal. 
 
12.12. Water contains chlorides and sulfates of calcium 
and magnesium. Write down the formulas of these salts. 



 

 

Explain; 
A. What are the properties of these salts in water? 
B. Which substances can be used in order to remove these 
substances from water? 
Write down the equations in the molecular and ionic form. 
 
12.13. Alabaster (CaSO4.1/2H2O), used as additive to lime 
in order to strengthen the walls and bridges, is obtained 
from gypsum (CaSO4.2H2O) by calcinations till 180 

o
C. 

Calculate the mass of gypsum used to obtain alabaster 
with a mass of 7 tones. 
 
12.14. Gypsum (CaSO4.2H2O) is formed by addition of 
water to alabaster (CaSO4.1/2H2O). Calculate the mass of 
water necessary to transform alabaster into 43.5 kg 
gypsum. 
 
12.15. Water as a non-carbonic hardness contains 0.02% 
calcium sulfate and 0.01% magnesium sulfate by mass. 
Calculate the volume of soda solution (15% Na2CO3 by 
mass and 1.16 g/mL density) necessary to be added to 
water with a volume of 50 L to remove the hardness. 
Density of water is considered to be 1 g/mL. 
 
12.16. A solution containing 15.9 g of sodium carbonate 
was added to a solution containing 11.1 g of calcium 
chloride. Determine the mass of oxide formed. 
 
12.17. Magnesium with a mass of 4.8 g was dissolved in an 
excess hydrochloric acid. Calculate: 
A. Volume of the formed gas. 
B. Mass of accumulated salt. 
 
12.18. Calculate the mass of lime obtained from chalk with 
a mass of 20 kg, of which 80% is calcium carbonate. 
 
12.19. Calculate the volume of carbon dioxide and mass of 
lime that can be obtained from chalk with a mass of 500 kg, 
if it contains 10% impurities. 
 
12.20. A sample of chalk with a mass of 10 g was treated 
with excess hydrochloric acid. Later on, 1.792 L of carbon 
dioxide was formed at STP. Calculate the mass part of 
calcium in chalk. 
 
12.21. Calculate the mass of carbon dioxide that can be 
absorbed by calcium hydroxide with a mass of 50 g and it 
contains 8% impurities. 
 
12.22. One of the natural calcium mineral - dolomite 
(CaCO3.MgCO3) - contains 8% non-carbonated impurities. 
Calculate the mass of hydrochloric acid necessary to 
dissolve the mineral with a mass of 36.8 g. 
 
12.23. An unknown divalent alkaline-earth metal with a 
mass of 6.85 g was treated with water. A gas with a mass 
of 1.12 L at STP was obtained. Determine the unknown 
metal. 
 
12.24. 1.12 g an unknown metal oxide was obtained as 

carbonate of an unknown divalent metal had decomposed. 
Oxide with same mass can be obtained at burning of 8 g of 
the metal. Determine the unknown metal. 
 
12.25. Magnesium oxide, which forms salt if reacted with 
hydrochloric acid (neutralization), is used in order to 
diminish the effect of excess acid by reducing the acidity of 
the gastric juice. Calculate the mass of substance and 
mass of salt formed at the reaction of 0.25 g, 0.5 g, 1 g of 
magnesium oxide with hydrochloric acid of the gastric juice. 
What is the advantage of using magnesium oxide in 
comparison with sodium hydroxide? 
 
12.26. In case of poisoning with mercury, arsenic and 
tetraethyl lead, 10 mL solution of 5% magnesium sulfate is 
used. Calculate the mass of magnesium sulfate introduced 
in the human body at the same time as the same volume of 
bitter salt (density of the solution is equal to water's). What 
volume of 5% magnesium sulfate solution by mass can be 
prepared from 1 kg of crystal hydrate MgSO4.7H2O? 
 
12.27. Mass of bones in an average human body is 85% by 
mass, while the mass part in a human organism - 16-18%. 
Mass of non-organic substances in bones is 22%; one of 
them being calcium phosphate is 85%. Determine the mass 
of calcium phosphate and calcium in the body of a human 
weighing 70 kg. 
 
12.28. Calcium chloride as a source of calcium ions is used 
as an anti-allergic source and in order to stop bleeding. 
Calculate the mass of calcium chloride (CaCl2.6H2O) 
necessary to prepare a solution with a volume of 200 mL 
and with a mass part of CaCl2 being: 
 A. 5%  B. 10% 
What are the amounts of chemicals and number of calcium 
ions, introduced in the human body with a dose of 15 mL 
solution of which density is equal to the density of water? 
 
12.29. Mixture of calcium and magnesium carbonates with 
a mass of 3.05 g was calcinated till complete 
decomposition. The gas obtained passed over potassium 
hydroxide solution, and its mass increased by1.42 g. 
Calculate the mass of each carbonate in the mixture. 
  
12.30. Chalk with a mass part of non-volatile impurities 
being 8% is used to produce lime. Calculate the mass of 
product (theoretical yield) obtained from 1 ton chalk. 
 
12.31. Lime with an efficiency of 80% was obtained from 
100 kg of chalk with impurities by 10%. Calculate the mass 
of product. 

 


