Osukuuni Practice Questions

CHEM 1151


Chemical Calculations/Percent Composition/Empirical Formula
1. Calculate the number of moles and the number of molecules for each of the following:

a) 12.5 g of CaCO3

b) 245.5 mg of NaNO3

c) 6.3 g of NH4Cl

Use molar mass to calculate number of moles and Avogadro’s number to calculate the number of molecules.

a) 0.125 mol CaCO3/7.53 x 1022 molecules CaCO3
b) 2.888 x 10-3 mol NaNO3/1.739 x 1021 molecules NaNO3
c) 0.12 mol NH4Cl /7.2 x 1022 molecules NH4Cl
2. Calculate the number of atoms of each element in the samples in question 1 above.

Use the number of atoms of each element (in one molecule) and the number of molecules calculated above.

a) 7.53 x 1022 atoms Ca, 7.53 x 1022 atoms C, 2.26 x 1023 atoms O
b) 1.739 x 1021 atoms Na, 1.739 x 1021 atoms N, 5.217 x 1021 atoms O
c) 7.2 x 1022 atoms N, 2.9 x 1023 atoms H, 7.2 x 1022 atoms Cl

3. Calculate the mass, in grams, of each of the following

a) 0.75 mole of Na2CO3
b) 1.254 moles of KClO4
c) 3.56 moles of H2SO4
Convert the given moles to grams using molar mass

a) 79 g Na2CO3

b) 173.7 g KClO4

c) 349 g H2SO4
4. Calculate the percent composition for each of the following compounds:

a) NO

b) KClO4

c) NaH2PO4

d) C3H4O2
Divide element’s mass (i.e. atomic mass x number of atoms) by molar mass of compound and multiply by 100%.

a) 46.68% N and 53.32% O
b) 28.22% K, 25.59% Cl, and 46.19% O

c) 19.16% Na, 1.68% H, 25.81% P, and 53.34% O

d) 49.99% C, 5.61% H, and 44.40% O

5. An oxide of osmium (Os) is a pale yellow solid. If 2.89 g of the compound contains 2.16 g of osmium, what is the empirical formula?

Mass of Os = 2.16 g

Mass of O = 2.89 - 2.16 = 0.73 g

Covert mass of each element to moles using atomic mass.
Calculate mole ratio (divide each mole by the smaller) and round to the nearest integer.

Write integers as subscripts.

Empirical formula is OsO4 

6. Two compounds have the same composition: 92.25% C and 7.75% H. Obtain the empirical formula corresponding to this composition.

Assume 100.0 g sample so that percentages represent grams of the elements.

Covert grams of each element to moles using atomic mass.

Calculate mole ratio (divide each mole by the smaller) and round to the nearest integer.

Write integers as subscripts.

Empirical formula is CH
7. What are the percentages by mass of Al, S, and O in Al(SO4)3?
Solution is similar to question 4 above: 8.56% Al, 30.52% S, and 60.92% O
8. What is percent by mass of carbon in potassium hydrogen phthalate, KC8H5O4?

Solution is similar to question 4 above: 47.04% C
9. What is the percent by mass of hydrogen in ammonium carbonate, (NH4)2CO3?

Solution is similar to question 4 above: 8.41% H
10. Analysis of a sample of a covalent compound showed that it contained 14.4% hydrogen and 85.6% carbon by mass. What is the empirical formula for this compound?

Assume 100.0 g sample so that percentages represent grams of the elements.

Covert grams of each element to moles using atomic mass.

Calculate mole ratio (divide each mole by the smaller) and round to the nearest integer.

Write integers as subscripts.

Empirical formula is CH2
11. What is the empirical formula for a compound containing 68.3% lead, 10.6% sulfur, and the remainder oxygen?
Assume 100.0 g sample so that percentages represent grams of the elements.

Covert grams of each element to moles using atomic mass.

Calculate mole ratio (divide each mole by the smallest) and round to the nearest integer.

Write integers as subscripts.

Empirical formula is PbSO4
12. A compound contains carbon, hydrogen, and oxygen. Analysis of a sample shows that it contains 4.92% hydrogen and 26.18% oxygen by mass. What is the empirical formula for this compound?

Assume 100.0 g sample so that percentages represent grams of the elements.

Covert grams of each element to moles using atomic mass.

Calculate mole ratio (divide each mole by the smaller) and round to the nearest integer.

Mole ratio of C is 3.507 so multiply each ratio by 2 before rounding.

Write integers as subscripts.

Empirical formula is C7H6O2
13. Analysis of vitamin C indicates that it contains 40.9% carbon, 4.58% hydrogen, and 54.5% oxygen. What is the simplest formula for this compound?
Assume 100.0 g sample so that percentages represent grams of the elements.

Covert grams of each element to moles using atomic mass.

Calculate mole ratio (divide each mole by the smaller) and round to the nearest integer.

Mole ratio of H is 1.33 so multiply each ratio by 3 before rounding.

Write integers as subscripts.

Empirical formula is C3H4O3
14. Analysis of a compound containing nitrogen, hydrogen, and oxygen was found to be 1.59% hydrogen and 76.21% oxygen. Determine the empirical formula for this compound.

Assume 100.0 g sample so that percentages represent grams of the elements.

Covert grams of each element to moles using atomic mass.

Calculate mole ratio (divide each mole by the smaller) and round to the nearest integer.

Write integers as subscripts.

Empirical formula is HNO3
