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Chemistry 1 
 

Sample Problems 

1. 288 tricycles 

 1 seat/bike = 288 seats;  
3 wheels/bike  3 x 288 bikes = 864 wheels 
2 pedals/bike  2 x 288 bikes = 576 pedals 
 

 

 

4. C2H4 (g)  +  3O2 (g)   2CO2 (g)  + 2H2O(g) 

 1 mol   + 3 mol      2 mol   +  2 mol  

 22.4 L/mol  +  3(22.4 L/mol)   2(22.4 L/mol)  +   2(22.4 L/mol)   

 28 g/mol  +  3 (32 g/mol)    2(44 g/mol)  + 2(18 g/mol) 

 124 g  124 g 
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11b. ? / 4 mol Al = 3.7 mol / 2 mol Al2O3  7.4 mol Al 

 

12a. ? / 3 mol O2 = 14.8 mol / 4 mol Al  11.1 mol O2 

 

12b. ? / 2 mol Al2O3 = 0.78 mol / 3 mol O2  0.52 mol Al2O3 
 

 

13. 5.00 g CaC2 x 1 mol / 64.1 g = 0.078 mol CaC2  

 1:1 mol ratio  CaC2 : C2H2 

 0.078 mol C2H2 x 26.0 g / mol = 2.03 g C2H2 

 

14. 49.0 g H2O x 1 mol / 18.0 g = 2.72 mol H2O 

 1:2 mol ratio   CaC2 : H2O 

 2.72 mol / 2 = 1.36 mol CaC2  

 

Figure 12.5  6.02 x 1023 representative molecules / 1 mol 

 

15. 6.54 g KClO3 x 1 mol / 122.6 g = 0.0533 mol KCO3  

 2:3 mol ratio  KClO3 : O2 

 0.0533 mol / 2 mol = X mol / 3 mol  0.0800 mol O2 

 0.0800 mol O2 x 6.02 x 1023 molecules/mol = 4.82 x 1022 molecules 

 

16. 5.00 x 1022 molecules NO x 1 mol / 6.02 x 1023 molecules =  0.083 mol NO 

3:1 mol ratio  NO2 : NO 

 0.083 mol NO x 3 mol NO2 = 0.249 mol NO2 

 0.249 mol NO2 x 46.0 g/mol = 11.5 g NO2 

 

17. 3.86 L CO x 1 mol / 22.4 L = 0.172 mol CO  

 2:1 mol ratio  CO : O2 

 0.172 mol CO / 2 mol = 0.086 mol O2 x 22.4 L/mol = 1.93 L O2  
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18. 0.42 L H2 x 1 mol / 22.4 L = 0.0187 mol H2  

 6:4 mol ratio  H2 : PH3 

 0.0187 mol CO / 6 mol H2 = ? / 4 mol PH3 = 0.125 mol PH3   

 0.125 mol PH3 x 22.4 L/mol = 0.28 L PH3   

 

19. 27.9 ml x 1 L / 103 ml = 0.0279 L 

0.0279 L H2 x 1 mol / 22.4 L = 1.25 x 10-3 mol O2  

 3:2 mol ratio O2 : SO2 

 1.25 x 10-3 mol / 3 mol O2  =  ? / 2 mol SO2 = 8.33 x 10-4 mol SO2  

8.33 x 10-4 mol SO2 x 22.4 L/mol = 0.0186 L SO2   

0.0186 mL SO2  x 1 L / 103 ml = 18.6 ml 

 

20. 0.38 L SO2 x 1 mol / 22.4 L = 1.70 x 10-3 mol SO2  

 1:2 mol ratio CO2 : SO2 

 1.70 x 10-3 mol SO2 / 2 mol CO2  =  8.48 x 10-4 mol CO2  

8.48 x 10-4 mol CO2 x 22.4 L/mol = 0.190 L CO2   

0.190 L CO2  x 101 dl / 1 L = 1.9 dl CO2   
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26. 1:3 mol ratio  C2H2 : O2  

 2.70 mol C2H2 x 3 mol O2 =  8.1 mol O2 are needed to react with C2H2,  

but you only have 6.30 mol O2. Therefore, O2 is the limiting reagent. 

 

27. 5.00 g Mg x 1 mol / 24.3 g = 0.206 mol Mg available to react 

6.00 g HCl x 1 mol / 36.5 g = 0.164 mol HCl available to react 

1:2 mol ratio  Mg : HCl  

0.206 mol Mg x 2 mol HCl = 0.412 HCl are needed to react with Mg,  

but you only have 0.164 mol HCl. Therefore, HCl is the limiting reagent. 

 

28a. 1:2 mol ratio  C2H4 : O2  

 2.70 mol C2H2 x 2 mol O2 =  5.40 mol O2 are needed to react with C2H4 

Since you have 6.30 mol O2 (extra amount), C2H4 is the limiting reagent. 

 

28b. Use the limiting reagent to calculate the amount of product 

1:2 mol ratio  C2H4 : H2O  

 2.70 mol C2H2 x 2 mol H2O =  5.40 mol H2O are produced 

 5.40 mol H2O  x 18 g/mol = 97.2 g H2O 

 

29. 2:5 mol ratio  C2H2 : O2  

 2.40 mol C2H2 / 2 mol C2H2 = ? / 5 mol O2 =  6 mol O2 are needed to react 

with C2H2. Since you have 7.40 mol O2 (extra amount), C2H2 is the limiting 

reagent. 

2:2 mol ratio  C2H2 : H2O  

2.40 mol C2H2 = 2.40 mol H2O are produced 

 2.40 mol H2O  x 18 g/mol = 43.2 g H2O 

 

30. Theoretical yield assumes that all the reactants react completely to produce 

as much product as possible. 

84.8 g Fe2O3 x 1 mol / 159.6 g  = 0.531 mol Fe2O3  

1:2 mol ratio  Fe2O3 : Fe  

0.531 mol Fe2O3 x 2 mol Fe = 1.063 mol Fe 

1.063 mol Fe x 55.8 g/mol = 59.3 g Fe 
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31. You need the balanced chemical reaction first: 

Cu + 2AgNO3    Cu(NO3)2 + 2Ag 

Theoretical yield assumes that all the reactants react completely to produce 

as much product as possible. 

5.00 g Cu x 1 mol / 63.5 g  = 0.0787 mol Cu  

1:2 mol ratio  Cu : Ag  

0.0787 mol Cu x 2 mol Ag = 0.1575 mol Ag 

0.1575 mol Ag x 107.9 g/mol = 17.0 g Ag 

 

32. You must determine the theoretical yield based on the balanced chemical 

reaction:  SiO2(s) + 3C(s)    SiC(s) + 2CO(g) 

50.0 g SiO2(s) x 1 mol / 60.1 g  = 0.832 mol SiO2(s)  

Since there is an excess of carbon, we use as the SiO2(s) limiting reactant. 

1:1 mol ratio SiO2(s) : SiC(s)   

0.832 mol SiC(s) x 40.1 g/mol = 33.4 g  theoretical yield 

27.9 g / 33.4 g x 100% = 83.5% yield 

 

33. You must determine the theoretical yield based on the balanced chemical 

reaction:  N2(g) + 3H2(g)  2NH3(g) 

Find Moles based on Actual: 

H2  15.0 g x 1 mol/2.00 g = 7.50 mol 

N2 15.0 g x 1 mol/28.0 g = 0.536 mol 

Mol ratio of N2(g) : 3H2(g) =  1:3, meaning that nitrogen is the limiting 

reactant (0.536 mol/1 mol = X/3 mol  = 1.61 mol 3H2(g) is needed, but we 

have much more than that available. 

 Mol ratio of N2(g) : NH3(g) =  1:2  

… 0.536 mol/1 mol = X/2 mol  = 1.07 mol NH3(g)  

1.07 mol NH3(g) x 17.0 g/mol = 18.2 g  theoretical yield 

10.5 g / 18.2 g x 100% = 57.7% yield 
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