Teacher’s Tools® Chemistry

Gases and Stoichiometry:  Stoichiometry: Worksheet 4

1.     Saturated solutions are often prepared by bubbling a gas through water.  At 298 K and 1 atm, SO2 is bubbled through H2O to form a saturated solution.  A 10 mL sample of the solution is reacted with potassium iodate according to the reaction:

5SO2  + 2KIO3  + 4H2O ( 2 KHSO4  + 3H2SO4  + I2
The I2 formed is then reacted completely with 65.6 mL of a 0.10 molar solution of Na2SO3 as shown.

I2 + 2Na2SO3  ( 2NaI + Na2S2O6
(A)   Calculate the moles of iodine liberated.

(B)   Calculate the volume of SO2 at 27ﾰC and 760 mm Hg needed to prepare 1.00 liter of the saturated SO2
solution.

2.     Consider the following reaction:     NaCN(s) + H+(aq) ( HCN(g)  +  Na+(aq)
(A)   What mass of sodium cyanide, NaCN, is required to produce 5.67 L HCN at 25˚C and 754 mm Hg?

(B)   What volume of HCN would be produced at STP from 1.00 g NaCN?

3.     Calculate the volume of CO2 produced when 32.0 g of CH4 is completely burned. All measurements are made at 745 mm Hg and 25˚C.

4.          A sample of magnesium with a mass of 1.00 g is burned in oxygen to produce an oxide with a mass of

1.66 g. What is the empirical formula of the magnesium oxide produced?

5.          Washing soda is a hydrate of sodium carbonate. Its formula is Na2CO3•xH2O. A 2.714 g sample of washing soda is heated until a constant mass of 1.006 g of Na2CO3 is reached.What is x? 

6.          Methyl salicylate is a common "active ingredient" in liniments such as Ben-Gay. It is also known as oil of wintergreen. It is made up of carbon, hydrogen, and oxygen atoms. When a sample of methyl salicylate weighing 5.287 g is burned in excess oxygen, 12.24 g of carbon dioxide and 2.522 g of water are formed. What is the empirical formula for oil of wintergreen?

7.     Limestone is almost completely made up of calcium carbonate. The reaction of calcium carbonate with hydrochloric acid follows the chemical equation:

CaCO3(s) + 2H+(aq)  (  Ca2+(aq) + CO2(g) + H2O

8.     A 5.025 g sample of calcium is burned in air to produce a mixture of two ionic compounds, calcium oxide and calcium nitride. Water is added to this mixture. If reacts with calcium oxide to form 4.832 g of calcium hydroxide. How many grams of calcium oxide are formed? How many grams of calcium nitride are formed?

9.     A mixture of potassium chloride and potassium bromide weighing 3.595 g is heated with chlorine.

That converts the mixture completely to potassium chloride. The total mass of potassium chloride after the reaction is 3.129 g. What mass percent of the original mixture is potassium bromide?

10.  Determine the simplest formulas of the compounds that break down under analysis to give:

(A)   6.96 g Ti, 6.83 g C, 1.76 g H, 9.3 g O

(B)   18.98 g C, 1.6 g H, 4.43 g N

11.     An unknown compound contains hydrogen, carbon, and nitrogen. Upon analysis it is found to contain

60.0 percent carbon. When 4.00 g of the compound is burned, all of the hydrogen is converted to 0.033 mole of H2O.

(A)   What is the weight of each element in a 4.00 g sample of X?

(B)   What is the simplest formula of X?

(C)   Given that the molar mass of the compound is 362, what is its molecular formula?

12.     Bronzes used in musical instruments are often alloys (solid solutions) of copper and aluminum.  A

2.053 g sample of one such bronze alloy was analyzed for its copper content by the sequence of reactions given below.  The aluminum also dissolves, but we do not need to consider it because aluminum sulfate Al2(SO4)3 does not react with KI.

Cu  +  2H2SO4     (     CuSO4  + 2H2O  + SO2
2CuSO4   +  4KI    (    2CuI  + I2  +  2K2SO4
I2  +  2Na2S2O3   (    Na2S4O6  +  2NaI

If 35.11 mL of 0.8375 M Na2S2O3 is required to react with the I2 formed, what is the mass percent of Cu in the sample?

13.          Methane and chlorine react to form four products: CH3Cl, CH2Cl2, CHCl3, and CCl4. At a particular temperature and pressure, 38.4 g of CH4 was allowed to react with excess Cl2 and gave 9.2 g CH3Cl, 47.1 g CH2Cl2, and 109 g CHCl3. All the CH4 reacted.  (Note: The hydrogen that is displaced from the carbon also combines with Cl2 to form HCl.)

(A)      How many grams of CCl4 were formed?

(B)      If all of the CH4 is converted to CCl4, what is the theoretical yield of CCl4 in grams?

(C)     What is the percentage yield of CCl4?
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