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SCH 4C – Unit # 2 Review – Chemical Calculations

Name: 







Test Date: 




1. What is a mole?  Who developed the concept of the mole?  What was his number?

2. Write the symbols and units for the following:

	Name
	Symbol
	Unit

	Mass
	
	

	Molar Mass
	
	

	Moles
	
	

	Avogadro’s Number
	
	

	Atoms/Molecules
	
	


3. Determine the molar mass of the following compounds:

a) Fe2(SO4)3
b) Al(NO3)3
4. Determine the number of moles from the given number of atoms.

a) 7.44 x 1024 atoms of carbon
b) 1.8 x 1022 atoms of lithium
5. Determine the number of molecules from the given number of moles.

a) 2.2 mol of chlorine gas
b) 0.1 mol of beryllium chloride

6. Calculate the number of moles from the following masses.

a) 6.2 g of KMnO4
b) 3.5 g of NaBr
7. Calculate the mass of the following moles of substances.

a) 0.6 mol of hydrogen gas
b) 5.0 mol of phosphorus pentachloride
8. Determine the number of atoms from the following masses.
a) If you have 3.8 g of aluminum sulfide, how many aluminum atoms do you have?
b) If you have 0.4 g of sulfuric acid, how many hydrogen atoms do you have?
9. What is the law of definite proportions, and why is it important in chemistry?
10. Describe how a mass spectrometer works and why we use it.
11. Describe how a combustion analyzer works and why we use it.
12. Determine the percentage compositions by mass from the following compounds.

a) CF4
b) Mg(OH)2
13. What is the difference between the empirical and molecular formula of a compound?

14. Determine just the empirical formula from the following percentage composition values.

a) potassium = 26.6%
chromium = 35.4%    
oxygen = 38.0%
15. Determine the empirical and molecular formula of the compound, given:
a) Resorcinol, a compound used to manufacture resins and drugs, is 65.44% C, 5.49% H, and 29.06% O by mass.  The molar mass of this compound weighed 110.0 g/mol in the lab.

b) Analysis of an air pollutant reveals that the compound is 30.4% nitrogen and 69.5% oxygen, by mass.  The mass spectrograph for the pollutant shows that its molar mass is 92.0 g/mol.  Determine the molecular formula of the polluting compound.

16. Balance the equations, and determine the mole ratio.

a)      N2      +      H2       →      NH3
b)    Al(OH)3   +   Fe2S3   →    Fe(OH)3   +   Al2S3
17. Explain the concept of limiting and excess reagents in a reaction.

18. What is the percentage yield of a substance and why is it important in chemistry?

19. What types of situations would result in a percent yield of less than 100%?  Greater than 100%?

20. Identify the limiting and excess reagents in the following unbalanced reaction: 


FeO (s)     +     
C (s)     →     Fe (s)     +     CO2 (g)

m
2.4 g

3.9 g


M
n
20. Write the balanced chemical equation for the reaction of HCl in stomach acid with solid Al(OH)3 to form water and aqueous AlCl3.  How many grams of HCl react with 5.00 g of Al(OH)3?

m
M

n

21. Ethanol burns in oxygen according to the equation: C2H5OH(l) + 4O2(g) → 2CO2(g) + 3H2O(g). If 200g of ethanol is burned, what is the theoretical yield of carbon dioxide in grams?  If the actual mass of CO2 produced is 256g in the lab, calculate the percent yield.


C2H5OH(l) 
+ 
4O2(g) 
→ 
2CO2(g) 
+ 
3H2O(g)
m
M

n

22. From the equation  3 Al + 3 NH4ClO4 → Al2O3 + AlCl3 + 3 NO + 6 H2O:
If the reaction mixture contains 11.5 g of aluminum and 14.64 g of ammonium perchlorate, identify the limiting and excess reagents, and calculate is the theoretical yield, in grams, of aluminum chloride. If 3.74 g of aluminum chloride is formed in the lab, what is the percent yield?

3 Al 
+ 
3 NH4ClO4 
→ 
Al2O3 
+ 
AlCl3 
+ 
3 NO 
+ 
6 H2O

m
M

n

