calculating average atomic mass
worksheet answers

Calculating average atomic mass worksheet answers is a fundamental topic in
chemistry that helps students grasp the concept of atomic mass and how it is
derived from the isotopes of an element. Understanding average atomic mass is
crucial for students as it forms the basis for various chemical calculations
and reactions. This article will provide a comprehensive overview of average
atomic mass, the methods to calculate it, and examples of worksheet answers
to reinforce these concepts.

Understanding Atomic Mass

Atomic mass is the weighted average mass of an element’s isotopes. Each
isotope of an element has a unique mass and a certain abundance in nature.
The average atomic mass reflects both the mass and the relative abundance of
each isotope.

What is an Isotope?

An isotope is a variant of a particular chemical element that has the same
number of protons but a different number of neutrons. As a result, isotopes
of the same element have different mass numbers. For example:

- Carbon-12 (*2C): 6 protons, 6 neutrons
- Carbon-13 (*3C): 6 protons, 7 neutrons

- Carbon-14 ('4C): 6 protons, 8 neutrons

While all these isotopes are forms of carbon, their different neutron counts
lead to varying atomic masses.

Calculating Average Atomic Mass

To calculate the average atomic mass of an element, one must consider both
the mass of each isotope and its relative abundance, typically expressed as a
percentage.

Formula for Average Atomic Mass

The formula for calculating average atomic mass (A) is:



\ [
A = \sum ( \text{mass of isotope} \times \text{fractional abundance} )

\1]

Where:

- The sum is taken over all isotopes of the element.

- The fractional abundance is the percentage of that isotope in decimal form
(e.g., 20% = 0.20).

Steps to Calculate Average Atomic Mass

Identify the isotopes of the element and their respective masses.
Determine the abundance of each isotope (usually given in percentage).
Convert abundance percentages to fractional form.

Multiply the mass of each isotope by its fractional abundance.

Sum all the values obtained in step 4 to get the average atomic mass.
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Example: Calculating Average Atomic Mass

Let’s consider an example using the isotopes of chlorine:

- Chlorine-35 (35C1l): Mass
- Chlorine-37 (37Cl): Mass

34.968 amu, Abundance 75.76%
36.965 amu, Abundance 24.24%

Step-by-step Calculation:

1. Convert abundances to fractions:
Chlorine-35: 75.76% 0.7576
Chlorine-37: 24.24% 0.2424

N

. Multiply the mass of each isotope by its fractional abundance:
For 35Cl: \(34.968 \times 0.7576 = 26.49\)
For 37CLl: \(36.965 \times 0.2424 = 8.952\)

3. Sum the values:
Average Atomic Mass = \(26.49 + 8.952 = 35.442\) amu

Thus, the average atomic mass of chlorine is approximately 35.44 amu.

Worksheet Answers for Practice Problems

To aid in understanding how to calculate average atomic mass, here are some
practice problems along with their answers.



Practice Problem 1

Problem:
Calculate the average atomic mass of Magnesium (Mg) given the following data:
- Magnesium-24 (24Mg): 78.99% abundance, mass = 23.985 amu

- Magnesium-25 (2°Mg): 10.00% abundance, mass = 24.986 amu
- Magnesium-26 (26Mg): 11.01% abundance, mass = 25.983 amu
Answer:

1. Convert abundances:

- 24Mg: 0.7899

- 2°Mg: 0.10

- 26Mg: 0.1101

2. Multiply:

- For 24Mg: \(23.985 \times 0.7899 = 18.951\)

- For 2°Mg: \(24.986 \times 0.10 = 2.4986\)

- For 26Mg: \(25.983 \times 0.1101 = 2.867\)

3. Sum:
- Average Atomic Mass = \(18.951 + 2.4986 + 2.867 = 24.316\) amu

Practice Problem 2

Problem:

Calculate the average atomic mass of Iron (Fe) given the following data:
- Iron-56 (°®Fe): 91.75% abundance, mass = 55.934 amu

- Iron-57 (®7Fe): 2.12% abundance, mass = 56.935 amu

- Iron-58 (>8Fe): 6.23% abundance, mass = 57.933 amu
Answer:

1. Convert abundances:

- 36Fe: 0.9175

- 7Fe: 0.0212

- >8Fe: 0.0623

2. Multiply:

- For 3°Fe: \(55.934 \times 0.9175 = 51.254\)

- For 37Fe: \(56.935 \times 0.0212 = 1.207\)

- For >8Fe: \(57.933 \times 0.0623 = 3.606\)

3. Sum:
- Average Atomic Mass = \(51.254 + 1.207 + 3.606 = 56.067\) amu



Conclusion

Calculating average atomic mass is a vital skill in chemistry, providing
insights into the composition of elements and their isotopes. By following
the outlined steps and practicing with examples, students can become
proficient in determining average atomic masses, a crucial aspect of their
chemistry education. Understanding these concepts not only aids in academic
success but also lays the groundwork for future studies in chemistry and
related fields.

Frequently Asked Questions

What is average atomic mass?

Average atomic mass is the weighted average of the masses of the isotopes of
an element, considering their relative abundance.

How do you calculate the average atomic mass of an
element?

To calculate the average atomic mass, multiply the mass of each isotope by
its relative abundance (expressed as a decimal), then sum these values.

What units are used for average atomic mass?

Average atomic mass is typically expressed in atomic mass units (amu).

Why is it important to know the average atomic mass
of an element?

Knowing the average atomic mass is crucial for calculations in chemistry,
including stoichiometry and determining molar masses for reactions.

What information is typically included in a
worksheet for calculating average atomic mass?

A worksheet usually includes isotopes, their masses, and relative abundances,
along with space for calculations and answers.

Can average atomic mass be a decimal number?

Yes, average atomic mass is often a decimal number because it represents a
weighted average of isotopes.



What is the difference between atomic mass and
average atomic mass?

Atomic mass refers to the mass of a single isotope, while average atomic mass
accounts for all isotopes and their abundances in nature.

How can I check my answers on an average atomic mass
worksheet?

You can verify your answers by comparing them to published average atomic
masses in the periodic table or using online chemistry resources.
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