Percent Composition And Molecular Formula
Worksheet

1. What's the empirical formula of a molecule contaming 65, 5% carbon, 5.5% hydrogen, and 29.0%
axypen?

2 I the meolar mass of the \.'|'|II1F|III.II'.bd i prividem 1 as 110 grams mxle, what"s the medecular formula?

3, What's the empirical formula of @ molecule contaiming 18, 7% lithivm, 16, 3% carbon, and 650%
axygen?

4. I the molar mass of the compound in problem 3 is 738 gums'maole, what's the molecular formula?

Write the medlecfar formmutas of the following compoims:

5, A compourd with an empirical formuals of C;0H; and o molar mass of 88 grams per molg,

6. A compound with an empirical formula of C,H,0 and a molar mass of 136 grams per mole.
7. A compound with an empirical formula of CFBrO and a molar mass of 254.7 grams per mobe,
&, A compound with an empirical formuala of C;HN and a molar mass of $6 grams per mole.

Arsvwer the follaving qm-u.:mn

9, The percemage composition of acetic acid is found to be 39.9% C.6.7% H. and 53.4% O. Determine

the empirical formula of scetic acid.

. The molar mass for guestion #4 was determined by experiment o be 60,0 gimaol, What s the

mnobecular formula?

11. Aniline, a sianting mateniol for urcthane plastic foams, consists of C, H, and N, Combusiion of such
compounds yiglds COz, HyO, and Nj as products, If the combustion of 9,71 g of aniling yvields 6,63 g
H:O amd 146 g Ny, what i< its empirical formula?

12, The molar mass of aniline is 93 g/mal. What is its maolecular formala?

13, Calculate the mass percent of carbon, nitrogen and oxygen in acetamade, CH, NO.

14, A 50.5] £ sample of o l;mnpmlnd made from phn\.pl'umh andd chlonne is dn'nmpchcq,l. Analyss of
the products showed thar 1139 g of phosphores stoms were produced. What is the empirical formula
af the compound?

15, When 2500 g of an oxide of mercury, (Hg () is decomposed inio the elemenis by hesting, 2405
E of meroury ane prmll.m:'d Calculate the clnpirix;lE Formizln

16, The compound benzamade has ihe following percent composition, What is the empincal formula?

C=6040% H=5825% 0= 1321 % N= 1157 %

17. A component of protein called serine has an approximate molar mass of 100 g'mole. I the percent

compas s 15 a% follows, what is the emgencal and medecular fommula of serine?

C=3495% H=6844% 0 =4656% N= 13.59%

Percent composition and molecular formula worksheet are essential tools in the field
of chemistry, particularly for students and professionals who wish to understand the
composition of chemical compounds. These worksheets not only help in calculating the
percentages of each element within a compound but also aid in determining the molecular
formula from empirical data. This article will delve into the significance of percent
composition and molecular formulas, how to calculate them, and where to find or create
effective worksheets for practice.



Understanding Percent Composition

Percent composition refers to the percentage by mass of each element in a compound. It is
a vital concept in chemistry, as it provides insights into the elemental makeup of
substances. The formula for calculating percent composition is straightforward:

Percent Composition Formula

To find the percent composition of an element in a compound, you can use the following
formula:

\[
\text{Percent Composition} = \left(\frac{\text{Mass of Element in 1 Mole of

Compound} } {\text{ Molar Mass of Compound} }\right) \times 100
\]

Steps to Calculate Percent Composition

Here’s a step-by-step guide on how to calculate the percent composition of a compound:

1. Determine the molar mass of the compound. This involves adding the atomic masses of
all the atoms present in the formula.

2. Identify the mass of the element of interest within one mole of the compound.

3. Apply the percent composition formula to calculate the percentage.

Example of Percent Composition Calculation

Consider the compound water (H20):

- Molar mass of H20:

- 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

Now, calculate the percent composition:

- Percent composition of H:

t{eft(\frac{Z.OZ}{18.02}\right) \times 100 \approx 11.21\%
T]Percent composition of O:

:{eft(\frac{ 16.00}{18.02}\right) \times 100 \approx 88.79\%
\]



Thus, the percent composition of water is approximately 11.21% hydrogen and 88.79%
oxygen.

Molecular Formula: Definition and Importance

The molecular formula of a compound shows the actual number of atoms of each element
present in a molecule. It provides more specific information than the empirical formula,
which only indicates the simplest whole-number ratio of the elements.

How to Derive the Molecular Formula

To determine the molecular formula from the percent composition and empirical formula,
follow these steps:

1. Convert percent composition to grams (assuming 100 g of the compound).

2. Calculate moles of each element by dividing the mass of each element by its atomic
mass.

3. Determine the simplest mole ratio by dividing all mole values by the smallest number of
moles calculated.

4. Write the empirical formula based on the mole ratios.

5. Find the molar mass of the empirical formula and divide the molecular mass by the
empirical formula mass to find the multiplier (n).

6. Multiply the subscripts in the empirical formula by n to get the molecular formula.

Example of Molecular Formula Calculation

Assuming you have a compound with the following percent composition:
- 40% Carbon (C)

- 6.7% Hydrogen (H)

- 53.3% Oxygen (O)

1. Convert to grams: 40 g C, 6.7 g H, 53.3 g O.

2. Calculate moles:

- Moles of C: \( \frac{40}{12.01} \approx 3.32)

- Moles of H: \( \frac{6.7}{1.008} \approx 6.64 \)
- Moles of O: \( \frac{53.3}{16.00} \approx 3.33)

3. Divide by the smallest number of moles (3.32):
- C:\(\frac{3.32}{3.32} =1)



- H: \( \frac{6.64}{3.32} \approx 2 \)
- O:\(\frac{3.33}{3.32} \approx 1)

4. The empirical formula is CH20.

5. If the molar mass of the compound is known to be approximately 180 g/mol, calculate
the empirical formula mass:

-CH20 =12.01 + (2 x 1.008) + 16.00 = 30.03 g/mol.

6. Determine n:

\[

n = \frac{180 \text{ g/mol}}{30.03 \text{ g/mol}} \approx 6

\]

7. Multiply the empirical formula by n:
- Molecular formula = \( (CH20) {6} = C {6}H {12}0 {6} \).

Creating and Using Percent Composition and
Molecular Formula Worksheets

Worksheets are a great way to practice calculating percent composition and molecular
formulas. Here are some tips on creating or finding effective worksheets:

Components of an Effective Worksheet

1. Clear Instructions: Each question should have clear instructions on what is required.

2. Variety of Problems: Include problems of varying difficulty levels to cater to different
learning stages.

3. Space for Calculations: Provide ample space for students to show their work, which is
crucial for understanding the steps involved.

4. Answer Key: An answer key should be included for self-assessment.

5. Real-World Applications: Incorporate examples that relate chemistry to real-world
contexts, enhancing relevance and engagement.

Where to Find Worksheets

- Educational Websites: Many educational platforms offer free printable worksheets.

- Textbooks: Most chemistry textbooks contain worksheets and practice problems.

- Online Forums: Platforms like Teachers Pay Teachers or similar forums often have user-
generated resources.



- DIY Approach: Teachers can create tailored worksheets using a word processor or
spreadsheet software.

Conclusion

In conclusion, a strong understanding of percent composition and molecular formulas is
fundamental in chemistry. By utilizing a well-structured percent composition and
molecular formula worksheet, students can enhance their skills and confidence in these
essential calculations. Whether through classroom resources or online materials, practice
is key to mastering these concepts, paving the way for success in chemistry and related
fields.

Frequently Asked Questions

What is percent composition in chemistry?

Percent composition refers to the percentage by mass of each element in a compound,
calculated by dividing the mass of the element by the total molar 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 entire compound.
Then, find the molar mass of each individual element in the compound and use the
formula: (mass of element / molar mass of compound) x 100.

What is a molecular formula?

A molecular formula represents the actual number of each type of atom in a molecule of a
compound, showing the types and quantities of atoms present.

How is a molecular formula different from an empirical
formula?

An empirical formula shows the simplest whole-number ratio of elements in a compound,
while a molecular formula shows the actual number of atoms of each element in a
molecule.

What information do you need to fill out a percent
composition worksheet?

To complete a percent composition worksheet, you need the chemical formula of the
compound and the atomic masses of the elements involved.



Can percent composition be used to determine the
molecular formula?

Yes, percent composition can help determine a molecular formula by allowing you to find
the ratio of elements, which can then be used to derive the empirical formula and
ultimately the molecular formula.

What is the formula for percent composition?

The formula for percent composition is: (mass of element in 1 mole of compound / molar
mass of compound) x 100.

Why is percent composition important in chemistry?

Percent composition is important because it helps chemists understand the composition of
compounds, allowing for calculations in stoichiometry, reactions, and the synthesis of
substances.

What common mistakes should be avoided when
calculating percent composition?

Common mistakes include not using the correct molar mass, miscalculating the mass of
individual elements, and forgetting to multiply by 100 to convert to a percentage.

How can percent composition worksheets help
students?

Percent composition worksheets provide practice in calculating and understanding
chemical formulas, reinforcing concepts of stoichiometry and the relationships between
mass, moles, and composition.
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