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Stoichiometry Questions
1. How many grams of liquid water are formed when 6.51g of hydrogen gas react with excess oxygen gas?
2H2 (g) + O2 (g)        2H2O (l) 
Mole ratio is 2:1:2
Number of moles = 
Number of moles of hydrogen gas in 6.51g =  = 3.255 moles
In reference to the mole ratio, number of moles of water is 3.255 moles
Grams of water = number of moles * molar mass
		  = 3.255 * 18 = 58.59 
= 58.59 g of water
2. 10.7 g of sodium metal completely reacts with how many grams of solid sulfur to form sodium sulfide?
2Na (s) + S (s)       Na2S (s)
Mole ratio is 2:1:1
Number of moles of sodium =  =  = 0.465 moles
With mole ratio being 2:1:1, the number of moles of solid sulfur is 0.465 / 2 = 0.2325 moles.
Grams of sulfur = number of moles * molar mass
		  = 0.2325 * 32 = 7.44
= 7.44 g of sulfur
3. How many grams of solid magnesium sulfate are formed when excess magnesium metal reacts with 26.2 g of sulfuric in solution in a single replacement reaction?
Mg (s) + H2SO4 (aq)        MgSO4 (aq) + H2 (g)
Mole ratio is 1:1:1:1
Number of moles of sulfuric acid =  =  = 0.267 moles
With mole ratio being 1:1:1:1, the number of moles of solid magnesium sulfate is 0.267 moles.
Grams of solid magnesium sulfate = number of moles * molar mass
 = 0.267 * 120 = 32.1 g
= 32.1 g of magnesium sulfate
4. 14.9 g of magnesium metal burns in excess oxygen gas. How many grams of solid magnesium oxide are formed?
2Mg (s) + O2 (g)        2MgO (s)
Mole ratio is 2:1:2
Number of moles of magnesium =  =  = 0.621
With mole ratio being 2:1:2, the number of moles of Magnesium oxide = 0.621 moles.
Grams of magnesium oxide= number of moles * molar mass
= 0.621* 40 = 24.84
= 24.84 g of magnesium oxide
5. How many grams of iron (iii) chloride in solution are needed to completely react with 16.1 g of sodium hydroxide in solution in a double replacement reaction?
FeCl3 (aq) + 3NaOH (aq)          Fe (OH)3 (s) + 3NaCl (aq)
Mole ratio is 1:3:1:3
Number of moles of sodium hydroxide =  =  = 0.4025 moles
With mole ratio being 1:3:1:3, the number of moles of iron (iii) chloride = 0.4025/ 3 = 0.134 moles.
Grams of iron (iii) chloride = number of moles * molar mass
 = 0.134 * 162 = 21.7
= 21.7 g of magnesium oxide
6. 16.3 g of solid barium hydroxide decomposes into how many grams of liquid water? The other product is solid barium oxide.
Ba (OH)2 (s)         BaO (s) + H2O (l)
Mole ratio is 1:1:1
Number of moles of solid barium hydroxide =  =  = 0.0953 moles
With mole ratio being 1:1:1 the number of moles of liquid water = 0.0953 moles.
Grams of liquid water = number of moles * molar mass
= 0.0953 * 18 = 1.72
= 1.72 g liquid water
7. How many grams of sodium chloride in solution are formed by the reaction of excess hydrochloric acid in solution with 22.6 g sodium hydroxide in solution in an acid-base reaction?
HCl (aq) + NaOH (aq)         NaCl (aq) + H2O (l)
Mole ratio is 1:1:1:1
Number of moles of sodium hydroxide =  =  = 0.565 moles
With mole ratio being 1:1:1:1 the number of moles of sodium chloride = 0.565 moles
Grams of sodium chloride = number of moles * molar mass
  = 0.565 * 58.5 = 33.1
= 33.1 g sodium chloride
8. 8.87 g of solid zinc (ii) chloride will completely decompose into how many grams of zinc metal? Chlorine gas is the other product.
ZnCl2 (s)          Zn (s) + Cl2 (g)
Mole ratio is 1:1:1
Number of moles of solid zinc (ii) chloride =  =  = 0.0652 moles
With mole ratio being 1:1:1 the number of moles zinc metal = 0.0652 moles
Grams of zinc metal = number of moles * molar mass
  = 0.0652 * 65.38 = 4.26
= 4.26 g zinc metal
9. How many grams of aluminum acetate in solution are needed to completely react with 20.9 g of sulfuric acid in a double replacement reaction?
2Al (C2H3O2)3 (aq) + 3H2SO4 (aq)            Al2 (SO4)3 (aq) + 3C2H4O2 (aq)
Mole ratio is 2:3:1:3
Number of moles of sulfuric acid =  =  = 0.2133 moles
With mole ratio being 2:3:1:3, the number of moles of aluminum acetate = 0.2133/ 3 *2 moles = 0.1422
Grams of aluminum acetate = number of moles * molar mass
 = 0.1422* 204 = 29.0
= 29.0 g of aluminum acetate
10. How many grams of hydrochloric acid in solution are formed when 14.5 g of chlorine gas react with excess hydrogen gas?
H2 (g) + Cl2 (g)               2HCl (aq)
Mole ratio is 1:1:2
Number of moles of chlorine gas =  =  = 02042 moles
With mole ratio being 1:1:2 the number of moles of hydrochloric acid = 02042 * 2 = 0.4085 moles
Grams of hydrochloric acid = number of moles * molar mass
		  = 0.4085 * 36.5 = 14.9
= 14.9 g of hydrochloric acid
11. Excess chlorine reacts with 25.8 g of solid potassium iodide to form how many grams of iodine gas in a single replacement reaction?
KI (s) + Cl2 (g)               KCl (s) + I2 (g)
Mole ratio is 1:1:1:1
Number of moles of solid potassium iodide =  =  = 0.1554 moles
With mole ratio being 1:1:1:1, the number of moles of iodine gas = 0.1554 moles 
Grams of iodine gas = number of moles * molar mass
  = 0.1554 * 127 = 19.7
= 19.7 g of iodine gas
12. How many grams of oxygen are required to completely react with 16.1 g of aluminum metal when the aluminum is burned to produce aluminum oxide.
4Al (s) + 3O2 (g)         2 Al2O3 (S)
Mole ratio is 4:3:2
Number of moles of aluminum metal =  =  = 0.5967 moles
With mole ratio being 4:3:2, the number of moles of oxygen = 0.5967/ 4 * 3 = 0.4476 moles 
Grams of iodine gas = number of moles * molar mass
  = 0.4476 * 32 = 14.3
= 14.3 g of oxygen gas
13. 23.7 g of silver (i) nitrate in solution completely react with copper metal to form how many grams of silver metal in a single replacement reaction? Assume copper (i) ions are formed.
Cu (s) + 2AgNO3 (aq)             Cu (NO3)2 (aq) + 2Ag (s)
Mole ratio is 1:2:1:2
Number of moles of silver (i) nitrate =  =  = 0.1395 moles
With mole ratio being 1:2:1:2, the number of moles of silver metal = 0.1395 moles Grams of silver metal = number of moles * molar mass
  = 0.1395 * 108 = 15.05
= 15.05 g of silver metal
14. Excess solid sulfur burns in 15.4 g of oxygen gas to form how many grams of solid sulfur dioxide
S (s) + O2 (g)             SO2 (g)
Mole ratio is 1:1:1
Number of moles of oxygen gas =  =  = 0.4813 moles
With mole ratio being 1:1:1, the number of moles of solid sulfur = 0.4813 moles
Grams of solid sulfur = number of moles * molar mass
  = 0.4813 * 32 = 15.4
= 15.4 g of solid sulfur
15. 17.7 g of solid potassium chlorate completely decomposes forming how many grams of solid potassium chloride? The other product is oxygen gas.
2KClO3 (s)                2KCl (s) + 3O2 (g)
Mole ratio is 2:2:3
Number of moles of solid potassium chlorate =  =  = 0.1444 moles
With mole ratio being 2:2:3, the number of moles of solid potassium chloride = 0.1444 moles
Grams of solid potassium chloride = number of moles * molar mass
  = 0.1444 * 74.5 = 10.8
= 10.8 g of solid potassium chloride
16. How many grams of solid silver (I) sulfide are formed when 22.2 g of silver metal react with excess solid sulfur?
2Ag (s) + S (s)            Ag2S (s)
Mole ratio is 2:1:1
Number of moles of silver metal =  =  = 0.2058 moles
With mole ratio being 2:1:1, the number of moles of solid silver (I) sulfide = 0.2058/ 2 = 0.1029 moles
Grams of solid silver (I) sulfide = number of moles * molar mass
  = 0.1029 * 247.8 = 25.5
= 25.5 g of solid silver (I) sulfide

