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Chemistry

November 18, 2011

Unit 4

Stoichiometry Practice Problems
Directions: Be sure to show all of your work, including ALL units, and cross out units that cancel.  Also, box, circle, or highlight your answers so that they can be easily found.
Equation A:  
   H2 +       O2 =>     H2O
1.  Balance the equation.

2. How many moles of H2 would react with 3.5 moles of O2?

3.  How many moles of H2O would 5.8 moles of O2 produce when reacted with H2?

4. To produce 25 grams of water, how many grams of H2 are needed?
5. To produce 72 grams of water, how many moles of O2 are needed?

Equation B:  
C12H22O11 + 
    O2 => 
CO2 + 
H2O

5. Balance the equation.

6.  How many moles of CO2 are produced when 1.1 moles of C12H22O11 react?

7.  How many moles of oxygen must react to produce 5 moles of H2O?

3Cu + 8HNO3 => 3Cu(NO3)2 + 2NO + 4H2O

8.  If 7.5 moles of Cu react, how many moles of H2O will be produced?

9.  If 3.2 moles of HNO3 react, how many grams of Cu(NO3)2 will be produced?

10.  A scientist needs 105 grams of NO.  How many grams of Cu should she start with?

11.  For the scientist in number 10, how many moles of H2O will be produced in her reaction?

12.  A chemist reacts 26 grams of Cu with HNO3.  How many moles of HNO3 did she use?
13.  Exercise your use of units!  A pharmacist needs Cu(NO3)2, and a lot of it.  He has plenty of HNO3, but needs to buy Cu.  The pharmacist has $400, and Cu costs $65 for 3 grams.  How many grams of Cu(NO3)2 can he make if he spends all of his money? (You’re using the equation from the previous page.)
Al + HCl => AlCl3 + H2

14.  A street vendor (who knows her chemistry) sells hydrogen gas (H2) for $15 per gram.  The street vendor has 44 moles of HCl.  If the street vendor adds enough aluminum to use up all of her HCl, for how much could she sell all of the H2 produced?

Hint:
a) Remember, you can only do these calculations if the equation is balanced. 
4Fe + 3O2 => 2Fe2O3
15.  How many particles of Fe2O3 are produced when 1 mole of Fe reacts?

16.  How many particles of O2 have to react to produce 125 grams of Fe2O3?

N2 (g) + H2 (g) => NH3 (g)
17. Balance the equation.

18.  How many liters of ammonia are produced from 3.01*1023 molecules of N2?

19.  How many liters of N2 would you need to react with 5g of H2?

20.  In problem 14, how much does 1L of H2 sell for?

21.  Using the equation from problem 14, how many liters of H2 are produced when 2 grams of AlCl3 are produced?

22.  How much volume do 5*1021 particles of SO2 gas occupy?

Ca10(PO4)6(OH)2 ＋ 8HCl => 4 CaCl2 +  6CaHPO4 ＋ 2H2O

23.  The chemical equation above is actually one possible equation for tooth decay.  How many moles of CaCl2 is produced when 50g of HCl reacts?

24.  Imagine a tooth is made up of 5g of Ca10(PO4)6(OH)2.  How many particles of the compound are in a tooth?

25.  Using the information in #24, how many grams of HCl are needed to completely decay all of a person’s teeth?  (The typical adult has 32 teeth.)

26. If stomach acid is approximately 0.1M HCl, how many liters of stomach acid would a person have to vomit up in order to decay a single tooth?  (Use the information from #24 and #25.)

27. How many liters of HCl gas would you have to inhale to decay all of your teeth? (Use your answer from #25.)
