CHEM105 Test

You must show all work in all problems to receive any credit for your work

1. Write the chemical formulas for the following compounds:

a. Ammonium phosphate

b. Aluminum sulfite

c. Bromous acid

d. Calcium acetate 

e. Potassium chromate

f. Manganate Ion

2. Write the correct chemical name for each of the following:

a. NO

b. P2O5
c. Fe2O3
d. Na2O

e. HNO2
f. LiClO4
3. Calculate the number of oxygen atoms in 2.3 micrograms of aluminum sulfite, the chemical formula for which you provided in your answer to problem 1b.  The molar mass of aluminum is 26.98 grams; the molar mass of sulfur is 32.06 grams, the molar mass of oxygen is 16.00 grams; the molar mass of sodium is 22.99 grams and the molar mass of hydrogen is 1.008 grams.  You must show all work to receive any credit.
4. Using the correct number of significant figures, calculate the Kelvin temperature that corresponds to a Fahrenheit temperature of 40.3 (F.  Make sure to write the formula and all your work to receive credit for this problem. 

5. Describe Rutherford’s gold foil experiment and explain how the results obtained affected the theory of atomic structure at the time.

6. Determine the number of protons, electrons and neutrons in the carbonate ion.  Be sure to show all your work.
7. Gasoline is something we all use:

a. Based on the first chapter description of materials (e.g. element, compound…), how would you categorize gasoline? Explain fully.

b. Write a balanced chemical reaction for the combustion of octane (C8H18), one of the many substances present in gasoline.  You must show the phases for each reactant and product to receive credit for your answer.

c. Assuming that 1.0 kg of octane is burned completely, calculate the mass of carbon dioxide that is produced.  The molar mass of carbon is 12.01 grams; the molar mass of hydrogen is 1.008 grams, the molar mass of oxygen is 16.00 grams.

d. Calculate the percent composition of carbon in butane (C4H10), a very volatile component of gasoline.

e. Determine the empirical formula and molecular formula for butane, the substance for which you just calculated the percent composition.

8. Given the following reaction and the initial amounts of reactants:

Li (s) 
+ 
N2 (g)          ( Li3N(s)

 



30 grams   
25 grams    

a. Balance the reaction and name the product.

b. If the reaction goes to completion, calculate all the amounts of reactants and products that are present.  Be sure to show all work to receive credit. The molar mass of Li atoms is 6.941 g; the molar mass of nitrogen atoms is 14.01 grams.

9. Calculate, within 1%, the number of seconds in a year.  Show all work.

10. Only two isotopes of copper exist naturally.  63Cu has an isotopic mass of 62.9296 amu; 65Cu has an isotopic mass of 64.9278 amu.  If the average atomic mass of copper atoms on planet earth is 63.546 amu, calculate the % abundances of the two isotopes of copper.  Show all work to receive credit.

