Chemistry 11

Name : ____________________________________


Unit 2 – Review Problems
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Part 1. Percent Composition 
1.
12.011 grams of carbon will combine with 32.0 grams of oxygen.  What is the percent composition of the carbon dioxide?



2.
Suppose you triple the amount of carbon and oxygen in question 1.  Predict whether or not the percent composition will remain the same and then calculate the answer to check your prediction.

3.
Sodium chloride is 60.63% chlorine.  If you had 17 g of sodium, how many grams of sodium chloride could you make?


4.
A 72 gram sample of iron oxide contains 56 grams of iron.  Another sample of iron oxide weighs 160 grams and contains 112 grams of iron.  Are the two samples the same oxide of iron (prove mathematically)?


5.
From the question above, demonstrate the simple whole number ratio of one of the elements as predicted and explained by the law of multiple proportions.






6.
The ore that yields copper is 15% copper sulfide.  The copper sulfide is 66.5% copper.  How much ore is needed to mine 100 kg of copper?



7.
Ethane, which contains only carbon and hydrogen, was burned.  All of the carbon in the ethane was converted to carbon dioxide (27.3% carbon) and all of the hydrogen was converted to water (11% hydrogen).  If 120.87 grams of carbon dioxide and 150 grams of water are produced, what is the percent composition of ethane?










8. 
A metal oxide is 34.5% metal.  

a) how much metal oxide can be made with 5.00 g of metal?

b) how much oxygen is needed to react with 10.00 grams of metal?

c) how much metal is needed to react with 6.92 grams of oxygen?





9.
A compound is composed of aluminum and chlorine.  27.0 grams of aluminum will react with 106.5 g of chlorine.  

a)
What are the percent compositions of aluminum and chlorine in the compound?

b)
If 5.0 g of aluminum are reacted, how many grams of aluminum chloride can be produced?
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Part 2. Gas Volumes
10. 
Under very specific conditions, 4 volumes of nitrogen dioxide gas can combine with one volume of oxygen gas to make two volumes of dinitrogen pentoxide gas. 

4 NO2 + O2 --> 2 N2O5

If 0.3830 L of nitrogen dioxide combine with 0.0933 L of oxygen gas:


a. How much dinitrogen pentoxide will be formed?

b. What is the limiting reagent?

c. How much of the other gas is left over?

11. 
Two volumes of carbon monoxide gas combine with one volume of oxygen to create two volumes of carbon dioxide gas.  Find the limiting reagent and the reactant in excess when 44.82L of CO(g) react completely with 11.205 L of O2(g).



12. 
Two volumes of hydrogen gas combine with one volume of oxygen gas to create two volumes of water vapour.  If 2.22 L of oxygen gas and 2.22 L of hydrogen gas are available to react:

a. Which is the limiting reagent?

b. By how much is the other gas in excess?

c. How much water vapour will be created?

13. 
Consider the following reaction involving gasses:     3A + 2B ( 2C + 4D

Avogadro has 4.323 L of gas A and 3.887 L of gas B in a reaction chamber.  What is his limiting reagent?  How much of gasses C and D will he produce?



14.  
Acetylene reacts with oxygen in the following manner: 2C2H2(g) +5O2(g) ( 4CO2(g) + 2H2O(g).  If 1.5 L of acetylene is present to react with 2.9 L of oxygen, how much carbon dioxide will be produced?
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Part 3. Relative Mass and The Mole
15. 
How many moles are in 24.56 g of Aluminum?


16. 
If you have a sample of 1.23 moles of carbon, what would the sample’s mass?


17.
One mole of Gas A has a mass of 14.23 g and one mole of Gas B has a mass of 16.80 g.  What is the molar mass of Gas B, relative to Gas A (in other words, if Gas A were set to 1.00 g, what would be the mass of Gas B)?




18.
In the question above, if Gas A is chlorine (a diatomic gas), what element is Gas B?


19. 
How many moles are there in 42.1 g of copper (I) sulphide?

20. 
You have massed out 3 moles of magnesium chloride.  How many grams is the sample?


21.
How many times heavier is 2 moles of nitrogen gas (diatomic) than one mole of argon gas?




22.
The chemist Avogadro stated that there were 6.023 x 10 23 atoms in one mole of any substance.   This known as Avogadro’s number.  How many atoms are there in:





a.  1 mole of sulphur?


b. 2.23 g of magnesium?




23. 
What is the volume of 3.45 moles of hydrogen gas at STP?



24. 
How many moles are present in 55 L of nitrogen gas at STP?


