Osukuuni Practice Questions
CHEM 1151

Chemical Calculations-2
1. Given the following chemical reaction


CaCO3  →  CaO  +  CO2
Calculate the number of moles of CaO that would be produced from 24.8 g of CaCO3. What mass of CaO would that be?

1 mol CaCO3 produces 1 mol CaO

Mol CaCO3 = (24.8 g CaCO3) x (1 mol CaCO3/100.09 g CaCO3) = 0.248 mol CaCO3
Implies mol CaO = 0.248 mol
Mass CaO = (0.248 mol CaO) x (56.08 g CaO/1 mol CaO) = 13.9 g CaO

2. Given the following chemical reaction


CaCO3  →  CaO  +  CO2
How many grams of CaCO3 would be required to produce 145.6 g of CaO?

1 mol CaCO3 produces 1 mol CaO

Mol CaO = (145.6 g CaO) x (1 mol CaO/56.08 g CaO) = 2.596 mol CaO
Implies mol CaCO3 = 2.596 mol

Mass CaCO3 = (2.596 mol CaCO3) x (100.09 g CaCO3/1 mol CaCO3) = 259.9 g CaCO3
3. Propane (C3H8) burns in oxygen to produce CO2 and H2O according to the following reaction


C3H8  +  5O2  →  3CO2  +  4H2O

Balance the chemical reaction. How many moles of O2 is required to burn 4.03 x 1023 molecules of propane? Also determine the grams of O2 that is required.
1 mol C3H8 reacts with 5 mol O2
Mol C3H8 = (4.03 x 1023 molecules) x (1 mol/6.02 x 1023 molecules) = 0.669 mol
Mol O2 = (0.669 mol C3H8) x (5 mol O2/1 mol C3H8) = 3.35 mol O2
Mass O2 = (3.35 mol O2) x (32.00 g O2/1 mol O2) = 107 g O2
4. Acrylonitrile (C3H3N), which is a molecule used to produce a plastic called Orlon, is produced by reaction of propene (C3H6) with ammonia (NH3) in the presence of oxygen.


2C3H6  +  2NH3  +  3O2  →  2C3H3N  +  6H2O

Determine the mass of acrylonitrile that would be produced from 424 g of propene with excess ammonia and oxygen.

2 mol C3H6 produces 2 mol C3H3N
Mol C3H6 = (424 g C3H6) x (1 mol C3H6/42.09 g C3H6) = 10.1 mol C3H6
Implies mol C3H3N = 10.1 mol
Mass C3H3N = (10.1 mol C3H3N) x (53.07 g C3H3N/1 mol C3H3N) = 536 g C3H3N

5. Ammonium nitrate fertilizer behaves as an explosive according to the following decomposition reaction


2NH4NO3  →  2N2  +  O2  +  4H2O

How many moles of nitrogen gas would be produced from decomposition of 20.6 moles of ammonium nitrate?

2 mol NH4NO3 produces 2 mol N2 
Implies mol N2 = 20.6 mol
6. Ammonium nitrate fertilizer can be used as an explosive according to the following decomposition reaction


2NH4NO3  →  2N2  +  O2  +  4H2O
How many moles of nitrogen gas would be produced from decomposition of 52 kg of ammonium nitrate?

2 mol NH4NO3 produces 2 mol N2 

g NH4NO3 = (52 kg) x (1000 g/1 kg) = 52000 g

mol NH4NO3 = (52000 g NH4NO3) x (1 mol NH4NO3/80.06 g NH4NO3) = 650 mol
mol N2 = 650 mol
7. Ammonium nitrate fertilizer can be used as an explosive according to the following decomposition reaction


2NH4NO3  →  2N2  +  O2  +  4H2O
How many grams of ammonium nitrate would be required to produce 435 .2 g of oxygen gas?

2 mol NH4NO3 produces 1 mol O2 

mol O2 = (435.2 g O2) x (1 mol O2/32.00 g O2) = 13.60 mol O2
mol NH4NO3 = (13.60 mol O2) x (2 mol NH4NO3/1 mol O2) = 27.20 mol
g NH4NO3 = (27.20 mol NH4NO3) x (80.06 g NH4NO3/1 mol NH4NO3) = 2178 g
8. How many grams of methanol would be needed to react with 320 g of oxygen gas, according to the combustion reaction below?


2CH3OH  +  3O2  →  2CO2  +  4H2O

2 mol CH3OH reacts with 3 mol O2 

mol O2 = (320 g O2) x (1 mol O2/32.00 g O2) = 1.0 x 101 mol O2
mol CH3OH = (1.0 x 101 mol O2) x (2 mol CH3OH /3 mol O2) = 6.7 mol CH3OH
g CH3OH = (6.7 mol CH3OH) x (32.05 g CH3OH /1 mol CH3OH) = 210 g

