STOICHIOMETRY WORKSHEET

Stoichiometry 1 – The Mole

1.	Which of the following statements is false?

(A)	 A mole is 6.02 x 1023
(B)	The molar mass of a substance is the relative mass in grams
(C)	1 mole of oxygen gas (O2) weighs 32 grams
(D)	1 mole of oxygen gas contains 6.02 x 1023 oxygen molecules
(E)	1 mole of oxygen gas contains 6.02 x 1023 oxygen atoms

2.	Calculate the molar mass of gallium (I) perchlorate and gallium (III) perchlorate.

3.	How many moles of barium hydroxide are in 56.8 g of barium hydroxide?

4.	Calculate the mass in grams of 1.67 x 1023 molecules of C2H2Br4.

5.	The number of atoms in 14.0 g of nitrogen gas is the same as the number of atoms in

(A)	8.1 g of magnesium.			(B)	18.0 g of magnesium.
(C)	9.0 g of magnesium.			(D)	24.3 g of magnesium.
(E) 	12.15 g of magnesium.

6.	Calculate the number of oxygen atoms in 29.34 g of sodium sulfate, Na2SO4.

7.	A 0.100 mole sample of ethene, C2H4, contains how many atoms?

Stoichiometry 2 – Balancing Equations

8.	When the following equation is balanced using the smallest possible integers, what is the coefficient of O2(g)?

C8H18O3(l) + O2(g)  H2O(g) + CO2(g)


9.	One way to convert calcium carbonate to calcium phosphate is to use phosphoric acid. Balance the equation below for this reaction. 
… CaCO3 + … H3PO4 → … Ca3(PO4)2 + … CO2 +  … H2O


10.	Balance this equation using the smallest possible integers. What is the coefficient of the water?

S + HNO3   H2SO4 + NO2 + H2O. 


11.	After the following equation is balanced with the smallest possible integers, what is the sum of the four coefficients?

NO2(g)  + H2(g)  NH3(g)  +  H2O


12.	Titanium oxide, TiO2, reacts with bromine trifluoride to form titanium fluoride, bromine and oxygen as shown in the equation.  How many moles of bromine trifluoride are needed to react with 4.84 mol of titanium oxide?

3 TiO2 + 4 BrF3  3 TiF4 + 2 Br2 + 3 O2

13.	A reaction between Na2O and P4O10 forms Na3PO4. How many grams of Na3PO4 will be produced from the reaction of 0.200 mol of Na2O with P4O10? 


14.	How many grams of aluminum chloride can one obtain from 6.00 mol of barium chloride according to the equation: Al2(SO4)3 + 3 BaCl2  3 BaSO4 + 2 AlCl3

15.	According to the reaction C + O2  CO2, what mass of CO2 will 15 g of carbon produce?

16. 	Lead(II) sulfide (PbS) was once used in glazing earthenware. It will also react with hydrogen peroxide (H2O2) to form lead(II) sulfate and water. How many grams of hydrogen peroxide are needed to react completely with 53 g of lead(II) sulfide?


17.	What mass of iron(III) sulfide [Fe2S3] is produced from the reaction of 11.6 g of iron(III) nitrate [Fe(NO3)3] with sodium sulfide:

2 Fe(NO3)3 + 3 Na2S  Fe2S3 + 6 NaNO3

18.	How many milliliters of 1.58 M HCl are needed to react completely with 46.4 g NaHCO3 [molar mass = 84.02 g/mol] (to make NaCl and H2CO3)



19.	A solution of acetic acid, CH3COOH (60.05 g/mol), is neutralized with NaOH(aq) (making H2O and NaCH3COO).  If titration of 5.00 mL solution of acetic acid requires 38.08 mL of 0.100 M NaOH(aq) to reach the equivalence point, how many grams of  acetic acid were present?


20.	In the reaction, 3 Ca(OH)2(s) + 2 H3PO4(aq)  Ca3(PO4)2(s) + 6 H2O(l), how many grams of Ca(OH)2 are required to react with 10 L of 0.60 M H3PO4 solution?

21.      What mass of solute is needed to prepare each of the following solutions?

a. 0.978 L of 0.165 M Na2SO4   

b. 567 mL of 0.0234 M BF3    

c. 500 mL of 0.350 M C6H12O6   

22. Calculate the molarity of each of the following solutions:

a. 12.4 g KCl in 289.2 mL solution   

b. 16.4 g CaCl2 in 0.614 L solution   

c. 48.0 mL of 6.00 M H2SO4 diluted to 0.250 L  
23. Calculate the molality of each of the following solutions:

a. 2.89 g of NaCl dissolved in 0.159 L of water (density of water is 1.00 g/mL)   

b. 1.80 mol KCl in 16.0 mol of H2O   

c. 13.0 g benzene, C6H6 in 17.0 g CCl4  

24. Calculate the mole fractions of each compound in each of the following solutions:

a. 19.4 g of H2SO4 in 0.251 L of H2O (density of water is 1.00 g/mL)  

b. 35.7 g of KBr in 1.2 kg of water   

c. 233 g of CO2 in 0.409 L of water (density of water is 1.00 g/mL)  
25. Calculate the mole fraction, molarity and molality of NH3 if it is in a solution composed of 30.6 g NH3 in 81.3 g of H2O. The density of the solution is 0.982 g/mL and the density of water is 1.00 g/mL.


26. Calculate the molalities of the following aqueous solutions:

a. 0.840 M sugar (C12H22O11) solution (density= 1.12 g/mL)  

b. 4.91 M NaOH solution (density = 1.04 g/mL)  

c. 0.79 M NaHCO3 solution (density = 1.19 g/mL)  

27. A patient has a cholesterol count of 206 mg/dL. What is the molarity of cholesterol in this patient’s blood if the molecular mass of cholesterol is 386.64 g/mol? (1 L = 10 dL)


28. Concentrated phosphoric acid is 90% H3PO4 by mass and the remaining mass is water. The molarity of H3PO4 in 90% H3PO4 is 12.2 M at room temperature.

a. What is the density of this solution at room temperature?   

b. What volume (in mL) of this solution is needed to make a 1.00 L solution of a 1.00 M phosphoric acid?  

29. A chemist calculated the theoretical yield of the reaction to be 0.75 mol of MgO. As a result of the overall process, 19.25 g of desired product was obtained. What is the percentage yield of the reaction? 

30. Calculate a percentage yield of the following reaction CH4  +  2 O2    CO2  +  2 H2O if 34 g of CH4 reacts with excess oxygen and produces 73 g of CO2. 

31. Bethan prepared some ethoxyethane by reacting ethanol with concentrated sulfuric acid. The equation for this shown below.
2 CH3CH2OH → CH3CH2OCH2CH3 +  H2O
She used 69 g of ethanol (Mr = 46) and obtained a 45% yield of ethoxyethane (Mr = 74). Calculate the mass of ethoxyethane used in grams.          


32. Calculate the atom economy of the desired product “Fe” in the following reaction:  Fe2O3  +  3 CO    2 Fe  +  3 CO2 .

33. The explosive Tetryl is made by adding concentrated nitric acid to N,N-dimethylphenylamine under suitable conditions. An equation for this is shown below.  State why the atom economy for this reaction is not 100%. 
34. C6H5N(CH3)2 + 4 HNO3 → C6H2(NO2)3N(CH3)(NO2) + CH3OH + 3 H2O
Tetryl


