percent composition worksheet with
answers

Percent composition worksheet with answers is a crucial educational tool that
helps students understand the concept of percent composition in chemistry.
Percent composition is a calculation used to determine the percentage by mass
of each element in a compound. This knowledge is essential for various
applications in chemistry, including stoichiometry, reagent preparation, and
understanding chemical formulas. This article will explore the concept of
percent composition, provide step-by-step instructions on how to calculate
it, and offer a worksheet with answers for practice.

Understanding Percent Composition

Percent composition refers to the mass percentage of each element in a
compound. It is calculated using the formula:
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\text{Percent Composition} = \left( \frac{\text{mass of element in 1 mole of
compound} }{\text{molar mass of compound}} \right) \times 100
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This calculation is significant in chemistry for several reasons:

1. Identifying Compounds: It helps in determining the identity of a compound
based on the relative amounts of its constituent elements.

2. Chemical Reactions: Understanding the composition of reactants and
products is vital for predicting the outcomes of chemical reactions.

3. Stoichiometry: It is essential for converting between grams and moles in
stoichiometric calculations.

Steps to Calculate Percent Composition

To effectively calculate percent composition, follow these steps:

Step 1: Determine the Molar Mass of the Compound

The first step involves calculating the molar mass of the compound. This is
done by summing the atomic masses of all the atoms present in the compound.
The atomic masses can be found on the periodic table.

Step 2: Identify the Mass of Each Element

Next, identify the mass of each individual element in one mole of the
compound. This is simply the number of atoms of that element in the formula
multiplied by its atomic mass.



Step 3: Calculate the Percent Composition

Finally, use the formula provided above for each element in the compound to
calculate its percent composition.

Example Calculations

Let’s go through a couple of examples to illustrate the process of
calculating percent composition.

Example 1: Water (H,O)

1. Determine the Molar Mass:

- Hydrogen (H): 1.01 g/mol x 2 = 2.02 g/mol

- Oxygen (0): 16.00 g/mol x 1 = 16.00 g/mol

- Total Molar Mass = 2.02 g/mol + 16.00 g/mol = 18.02 g/mol

2. Identify the Mass of Each Element:
- Mass of H in H,0 = 2.02 g/mol
- Mass of O in H,0 = 16.00 g/mol

3. Calculate the Percent Composition:

- Percent H = (2.02 g/mol / 18.02 g/mol) x 100 =~ 11.21%
- Percent O = (16.00 g/mol / 18.02 g/mol) x 100 ~ 88.79%

Example 2: Sodium Chloride (NacCl)

1. Determine the Molar Mass:

- Sodium (Na): 22.99 g/mol x 1 = 22.99 g/mol

— Chlorine (Cl): 35.45 g/mol x 1 = 35.45 g/mol

- Total Molar Mass = 22.99 g/mol + 35.45 g/mol = 58.44 g/mol

2. Identify the Mass of Each Element:
- Mass of Na in NaCl = 22.99 g/mol
- Mass of Cl in NaCl = 35.45 g/mol

3. Calculate the Percent Composition:
- Percent Na = (22.99 g/mol / 58.44 g/mol) x 100 ~ 39.34%
— Percent Cl (35.45 g/mol / 58.44 g/mol) x 100 ~ 60.66%

Percent Composition Worksheet

The following worksheet provides practice problems for calculating percent
composition. Try solving these problems and then check your answers below.

Worksheet Problems



Calculate the percent composition of Carbon Dioxide (CO,).

Find the percent composition of Glucose (C¢H,;,0¢).

Determine the percent composition of Ammonium Sulfate ((NH,) ,SO,).
Calculate the percent composition of Magnesium Chloride (MgCl,).
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Answers to the Worksheet Problems

1. Carbon Dioxide (CO,):

- Molar mass = C (12.01 g/mol) + 2 x O (16.00 g/mol) = 12.01 + 32.00 = 44.01
g/mol

— Percent C (12.01 / 44.01) x 100 = 27.29%

— Percent O = (32.00 / 44.01) x 100 =~ 72.73%

2. Glucose (C¢H,;,04):
- Molar mass = 6 x C (12.01 g/mol) + 12 x H (1.01 g/mol) + 6 x O (16.00

g/mol) = 180.18 g/mol

- Percent C = (72.06 / 180.18) x 100 = 40.00%
- Percent H = (12.12 / 180.18) x 100 =~ 6.71%

- Percent O = (96.00 / 180.18) x 100 =~ 53.29%

3. Ammonium Sulfate ((NH,) ,S0,):
- Molar mass = 2 x N (14.01 g/mol) + 8 x H (1.01 g/mol) + S (32.07 g/mol) + 4
x O (16.00 g/mol) = 132.14 g/mol

— Percent N = (28.02 / 132.14) x 100 = 21.19%
— Percent H = (8.08 / 132.14) x 100 =~ 6.12%

— Percent S = (32.07 / 132.14) x 100 =~ 24.25%
— Percent O (64.00 / 132.14) x 100 = 48.44%

4. Magnesium Chloride (MgCl,):

- Molar mass = Mg (24.31 g/mol) + 2 x Cl (35.45 g/mol) = 95.21 g/mol
- Percent Mg = (24.31 / 95.21) x 100 =~ 25.53%

— Percent Cl = (70.90 / 95.21) x 100 ~ 74.47%

Conclusion

Understanding percent composition is vital for students studying chemistry,
as it provides the foundation for various concepts in chemical analysis and
reaction stoichiometry. By practicing with worksheets and applying the steps
outlined in this article, students can enhance their proficiency in
calculating percent composition, paving the way for deeper insights into the
world of chemistry. Whether preparing for exams or engaging in laboratory
work, mastering percent composition will undoubtedly benefit any aspiring
chemist.

Frequently Asked Questions

What is percent composition in chemistry?

Percent composition is the percentage by mass of each element in a compound
compared to the total mass of the compound.



How do you calculate percent composition?

To calculate percent composition, divide the mass of each element in the
compound by the total molar mass of the compound and then multiply by 100.

What is a percent composition worksheet?

A percent composition worksheet is a resource that provides practice problems
for calculating the percent composition of various compounds, often including
both gquestions and answer keys.

Can you provide an example of a percent composition
calculation?

Sure! For water (H20), the molar mass is approximately 18 g/mol. The percent
composition of hydrogen is (2 g/mol / 18 g/mol) 100 = 11.11%, and for oxygen,
it's (16 g/mol / 18 g/mol) 100 = 88.89%.

Where can I find percent composition worksheets with
answers?

Percent composition worksheets with answers can be found on educational
websites, chemistry textbooks, and online resources that specialize in
science education.

What skills do percent composition worksheets help
develop?

These worksheets help develop skills in stoichiometry, understanding chemical
formulas, and performing mass calculations in chemistry.

Are there online tools for checking percent
composition calculations?

Yes, there are various online calculators and tools that can help check your
percent composition calculations by inputting the chemical formula.
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