Percent Composition Worksheet Ii

Name _ — Pericd _

Finding the Percent Composition

+ Percent Composition - The percentage (by mass) of each element in a compound.

Example 1
Find the percent camposition of red candies in a bag of 200 candies, if there are 26 red. and 174 blue candies.
+ Total Candies: 200 26 red
+ Red Candies: 26 — x 100 = 13.0% red
« Blue Candies: 174 200 total
Formula:
174 bl
MR o0 2 100 = 87.0 % blue
——— 200 total
Example 2;
Find the percent compaosition of MgClz. 24.31 g
+ Total mass MgCl:: 95.21¢ —_— x 100 = 25.53% Mg
« Mass of Mg: 431g 95.21 E
» Mass of Clz: 7091g
7091e 4 100 74.47 %
— Y = . cl
95.21¢g :
Example 3:
Find the percent composition of HyS04 .02 E x 100 = 2.06% H:
+ Total mass H:50w: 98.08 g 98.08 g
« Mass of Ha: 202g
« Massof 5: 3207 g 32.07g
+ Mass of O 64.00 —— x 100 = 32,
4 98.08 g 32.70% S
64.00g
——— x 100 =
98.08g 65.25 % 04

Percent composition worksheet ii is a vital educational tool used in
chemistry to help students understand the concept of percent composition in
chemical compounds. Percent composition refers to the percentage by mass of
each element in a compound relative to the total mass of the compound.
Mastering this concept is crucial for students as it lays the groundwork for
more advanced topics in chemistry, such as stoichiometry, molar mass
calculations, and chemical reactions. This article will explore the
significance of percent composition, provide a detailed guide on how to
calculate it, and offer examples and practice problems to solidify
understanding.



Understanding Percent Composition

Percent composition is defined as the percentage by mass of each element in a
compound. It is calculated using the formula:

\ [

\text{Percent Composition} = \left( \frac{\text{Mass of Element in 1 mole of
Compound}}{\text{Molar Mass of Compound}} \right) \times 100

\1

This formula helps chemists determine how much of a compound's mass is
contributed by each element, which is particularly useful in various
applications, including:

e Determining empirical and molecular formulas

e Analyzing the composition of substances in a laboratory setting

e Understanding reaction yields and stoichiometry

By mastering percent composition, students can enhance their analytical
skills and gain a deeper understanding of the relationships between different
elements in chemical compounds.

Steps to Calculate Percent Composition

Calculating percent composition involves several straightforward steps. Below
is a step-by-step guide to assist students in performing these calculations
accurately.

Step 1: Determine the Molar Mass of the Compound

To begin, you need to find the molar mass of the compound in question. The
molar mass is the sum of the atomic masses of all the elements present in the
compound, multiplied by the number of times each element appears in the
formula.

For example, consider the compound water (H,O):

- Hydrogen (H): 1.008 g/mol (2 atoms)
- Oxygen (O): 16.00 g/mol (1 atom)

Calculating the molar mass of water:

\ [

\text{Molar Mass of H,0} = (2 \times 1.008) + (1 \times 16.00) = 2.016 +
16.00 = 18.016 \text{ g/mol}

\1



Step 2: Identify the Mass of Each Element in the
Compound

Next, identify the mass contribution of each element in the compound. This is
done by multiplying the atomic mass of each element by the number of atoms
present in the compound.

Continuing with our water example:

- Mass of Hydrogen: \ (2 \times 1.008 = 2.016 \text{ g}\)
— Mass of Oxygen: \ (1 \times 16.00 = 16.00 \text{ g}\)

Step 3: Calculate the Percent Composition for Each
Element

Using the molar mass and the mass of each element, apply the percent
composition formula to calculate the percentage for each element.

For hydrogen in water:

\ [

\text {Percent Composition of H}
100 \approx 11.18\%

\]

\left ( \frac{2.016}{18.016} \right) \times

For oxygen in water:

\ [

\text{Percent Composition of O}
100 \approx 88.82\%

\]

\left ( \frac{16.00}{18.016} \right) \times

Thus, the percent composition of water is approximately 11.18% hydrogen and
88.82% oxygen.

Practice Problems

To reinforce understanding, here are some practice problems that students can
solve to test their skills in calculating percent composition.

Problem 1: Calculate the Percent Composition of
Carbon Dioxide (CO,)

1. Determine the molar mass of CO,.
2. Identify the mass of each element in the compound.
3. Calculate the percent composition for carbon and oxygen.



Problem 2: Calculate the Percent Composition of
Ammonium Sulfate ((NH,) ,SO,)

1. Determine the molar mass of (NH,),SO,.

2. Identify the mass of each element in the compound.

3. Calculate the percent composition for nitrogen, hydrogen, sulfur, and
oxygen.

Examples of Percent Composition Calculation

Let’s go through the calculations for the two practice problems provided
above.

Example 1: Carbon Dioxide (CO,)

1. Molar Mass Calculation:
- Carbon (C): 12.01 g/mol (1 atom)
- Oxygen (0): 16.00 g/mol (2 atoms)

\ [

\text{Molar Mass of CO,} = (1 \times 12.01) + (2 \times 16.00) = 12.01 +
32.00 = 44.01 \text{ g/mol}

\]

2. Mass of Each Element:
— Mass of Carbon: 12.01 g
- Mass of Oxygen: 32.00 g

3. Percent Composition Calculation:
Percent Composition of C:

\ [
\left ( \frac{12.01}{44.01} \right) \times 100 \approx 27.29\%
\1

- Percent Composition of O:

\ [
\left ( \frac{32.00}{44.01} \right) \times 100 \approx 72.73\%
\]

Thus, the percent composition of CO, is approximately 27.29% carbon and
72.73% oxygen.

Example 2: Ammonium Sulfate ((NH,),SO,)

1. Molar Mass Calculation:

- Nitrogen (N): 14.01 g/mol (2 atoms)
Hydrogen (H): 1.008 g/mol (8 atoms)
Sulfur (S): 32.07 g/mol (1 atom)
Oxygen (0O): 16.00 g/mol (4 atoms)



\ [

\text{Molar Mass of (NH,),SO,} = (2 \times 14.01) + (8 \times 1.008) + (1
\times 32.07) + (4 \times 16.00) = 28.02 + 8.064 + 32.07 + 64.00 = 132.154
\text{ g/mol}

\]

2. Mass of Each Element:

- Mass of Nitrogen: 28.02 g
- Mass of Hydrogen: 8.064 g
- Mass of Sulfur: 32.07 g

- Mass of Oxygen: 64.00 g

3. Percent Composition Calculation:
— Percent Composition of N:

\ [
\left ( \frac{28.02}{132.154} \right) \times 100 \approx 21.18\%
\1

— Percent Composition of H:

\ [
\left ( \frac{8.064}{132.154} \right) \times 100 \approx 6.09\%

\1]
— Percent Composition of S:

\ [
\left ( \frac{32.07}{132.154} \right) \times 100 \approx 24.24\%
\1

— Percent Composition of O:

\ [
\left ( \frac{64.00}{132.154} \right) \times 100 \approx 48.49\%

\]

Thus, the percent composition of ammonium sulfate is approximately 21.18%
nitrogen, 6.09% hydrogen, 24.24% sulfur, and 48.49% oxygen.

Conclusion

In summary, the percent composition worksheet ii is an essential tool for
students to practice calculating the percent composition of various
compounds. By understanding the steps involved in determining molar mass,
identifying the mass of each element, and applying the percent composition
formula, students can enhance their comprehension of chemical relationships
and prepare for more advanced topics in chemistry. With practice problems and
examples, learners can solidify their skills and gain confidence in their
ability to perform percent composition calculations accurately.

Frequently Asked Questions



What is percent composition in chemistry?

Percent composition is the percentage by mass of each element in a compound
calculated by dividing the mass of each element by the total mass of the
compound and multiplying by 100.

How do you calculate the percent composition of a
compound?

To calculate percent composition, first determine the molar mass of the
compound, then find the mass of each element present, and finally use the
formula: (mass of element / molar mass of compound) x 100.

What is included in a percent composition worksheet?

A percent composition worksheet typically includes problems that require
students to calculate the percent composition of various compounds, often
providing the chemical formulas and molar masses.

Why is percent composition important in chemistry?

Percent composition is important because it helps chemists understand the
relative amounts of different elements in a compound, which is crucial for
stoichiometry and chemical reactions.

Can percent composition be used to determine
empirical formulas?

Yes, percent composition can be used to determine empirical formulas by
converting the percentage of each element to moles and then finding the
simplest whole number ratio.

What types of compounds are commonly used in percent
composition worksheets?

Common compounds include simple molecules like water (H20), carbon dioxide
(CO2), and more complex organic compounds like glucose (C6H1206) .

How does one use a periodic table in percent
composition calculations?

A periodic table is used to look up the atomic masses of each element in a
compound, which are necessary for calculating the total molar mass and the
percent composition.

Are there any common mistakes to avoid when
calculating percent composition?

Common mistakes include miscalculating molar mass, forgetting to multiply by
100, or incorrectly identifying the number of atoms of each element in the
formula.
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