Unit 4 Problems

(Complete on your own paper and show all of your work)

The Mole
1. The average mass of one M&M is 4 grams.  
a. How much would 54 M&M’s weigh?
b. How many M&M’s are in 88g of candy?

2. Calculate the mass in amu of 25 lead atoms.

3. Calculate the number of Helium atoms in a sample that has a mass of 24 amu.

4.  What is the mass, in grams, of each of the following?

a.  1.00 mol Li


b.  2.00 mol Al

c.  6.50 mol Cu

d.  6.02 x 1023 atoms Ag 

e.  2.57 x 1020 atoms S

5.  How many moles of atoms are represented by each of the following?


a.  40.1 g Ca


b.  5.87 g Ni

c.  2.65 g Fe

d.  2.24 x 1025 atoms Zn

e.  50. atoms Ba

f.  26.2 g of gold

6.  Determine the number of atoms contained in each of the following 
(Use both conversion factors!)


a.  5.40 g B

b.  8.02 g S

c.  1.50 g K

Molar Mass
7.  Calculate the molar mass of the following compounds

a. H2O
b. Mg(OH)2
c. NH3
d. Al2(SO4)3
e. C6H12O6
f. Ca(NO3)2
Calculations Using Molar Mass

8.
Find the weight of each of the following expressed in grams.  

a.   2.00 mole of CCl4
b.  0.250 mole of Ca(OH)2 

c.   4.10 mole of H2O 

d.  1.50 mole of HC2H3O2
e.  5.30 x 1024 molecules of silver nitrate


f. 2.20 x 1020 molecules of CO2
9.  Give the correct number of moles of a substance.  

a.  25.0 grams of CaCO3
b.  22.0 grams of carbon dioxide

c.  120.3 grams of calcium nitrate

d.  156 grams of Li2S

e.  3.40 x 1023  molecules of H2O2
f.  4.80 x 1023 molecules of methane, CH4

Percent Composition

10.  Determine the mass percent of each element in the following compounds

a. H2SO4

b. Ca(OH)2
c. Hydrochloric Acid
d. Sodium Oxide

e. MgCl2
f. Nitrogen Trioxide

Empirical Formulas

11.  When a 2.000 g sample of iron metal is heated in air, it reacts with oxygen to achieve a final mass of 2.573 g.  Determine the empirical formula for this compound.

12. A 4.550 g sample of cobalt reacts with 5.475 g of chlorine to form a binary compound.  Determine the empirical formula for this compound.

13. Phosphoric acid is found in some soft drinks.  A sample of phosphoric acid contains 0.3086 g of hydrogen, 3.161 g of phosphorus, and 6.531 g of oxygen.  Determine the empirical formula for phosphoric acid.

14. The simplest amino acid, glycine, has the following mass percents: 32.00% carbon, 6.714 % Hydrogen, 42.63% Oxygen, an 18.66% Nitrogen.  Determine the empirical formula of glycine.

15. A compound has been analyzed and found to have the following mass percent composition:  66.75 % copper, 10.84% phosphorus, and 22.41% oxygen.  Determine the empirical formula for this compound.

16.  When a 0.3546 g sample of vanadium metal is heated in air, it reacts with oxygen to achieve a final mass of 0.6330 g.  Calculate the empirical formula of this vanadium oxide.

Molecular Formulas

17. A compound with the empirical formula CH2O was found to have a molar mass between 89 and 91 g/mol.  What is the molecular formula of the compound.

18. A compound with the empirical formula CH2 was found to have a molar mass of approximately 84 g.  What is the molecular formula of the compound?

19. A compound consists of 65.45% C, 5.492% H, and 29.06% O on a mass basis and has a molar mass of approximately 110. g/mol.  Determine the molecular formula of the compound.

20. A compound used as an additive for gasoline to help prevent engine knock shows the following percentage composition: 71.65% Cl
24.27% C
4.07% H

The molar mass is known to be 98.96 g.  Determine the empirical formula and the molecular formula for this compound.

