
Honors Chemistry I

Mole Concept Problem Set #1

Solution Set

1.
How many molecules of dinitrogen pentoxide are there in a 5.00-gram sample of this gas?


5.00 g (1 mole cpd. / 108.0 g cpd.)( 6.02 x 1023 molecules / 1 mole cpd.)  = 2.79 x 1022 molecules
2.
What is the mass of a single atom of elemental manganese -  a solid metal?


(54.9 g / 1 mole)( 1 mole / 6.02 x 1023 atoms )  =  9.12 x 10-23 grams
3.
67.8 grams of propane gas (C3H8) occupies what volume at STP conditions?


67.8 g ( 1 mole gas / 44.0 g gas)( 22.4 Liters / 1 mole)  = 34.5 Liters
4.
What is the percentage of water in a sample of magnesium sulfate heptahydrate - Epsom's salt?



7(18.0 g/mol)




           126.0

          ------------------------------------------------    x 100   =      -------  x 100   =   51.14%
        24.3 g/mol + 96.1 g/mol + 7(18.0 g/mol)

          246.4

5.
What is the percentage of metal in a sample of potassium manganate?  K2MnO4


2(39.1) + 54.9



133.1

         ------------------------------   x 100   =     --------  x 100    =    67.53%

2(39.1) + 54.9 + 4(16.0)                           197.1

6.
How many grams of oxygen are there in a 10.0-liter sample of sulfur trioxide?


10.0 L (1 mole cpd / 22.4 L)( 3 mol O / 1 mol cpd.)( 16.0 g O / 1 mol O)  = 21.4 g oxygen
7.
A) What is the number of molecules in a 5.000-milligram sample of ethanol (C2H5OH)?

 0.00500 g cpd. ( 1mol cpd. / 46.0 g. cpd)( 6.02 x 1023 molecules / 1 mole cpd.)  = 6.54 x 1019 molecules

B)  What is the number of atoms (total) in this same sample?


6.54 x 1019 molecules ( 9 atoms / 1 molecule) = 5.89 x 1020 atoms
8.
A) If there are 5.88 x 1025 ferrous ions in a sample of ferrous sulfate, how many sulfate ions are also present?  





5.88 x 1025 sulfate ions also present


B) What is the mass of this ferrous sulfate sample?


5.88 x 1025 ions (1 mol Fe /6.02 x 1023 ions)( 1 mol cpd / 1 mol Fe)( 151.9 g/ 1 mol) = 1.48 x 104 g

