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Part 1: Building a Foundation

What is Avogadro's number?

Hint: Consider the number of entities in one mole.

O 3.14 x 10N23)
O 6.022 x 10A{23} v
O 9.81 x 1023}
O 1.67 x 1023}

| Avogadro's number is a constant that defines the number of particles in one mole of a substance.

Which of the following statements about a mole are true?

Hint: Think about the definition and properties of a mole.

(] Amole is a unit for measuring mass.

(J A mole represents 6.022 x 107{23} entities. v’

(J A mole is used to quantify atoms, molecules, and ions. v’
(] Amole is equivalent to one gram of a substance.

| A mole is a unit that measures the amount of substance, and it represents a specific number of entities.

Explain why the mole is an important concept in chemistry.

Hint: Consider its role in quantifying substances.
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The mole allows chemists to count particles by weighing them, facilitating chemical reactions
and stoichiometry.

List the steps to calculate the molar mass of a compound.
Hint: Think about the periodic table and the elements in the compound.

1. Step 1: Identify the elements in the compound.
| List all the elements present.

2. Step 2: Find the atomic mass of each element.
| Use the periodic table.

3. Step 3: Multiply the atomic mass by the number of atoms.
| Calculate for each element.

4. Step 4: Sum all the values.

| Add them together for total molar mass.
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To calculate molar mass, identify the elements, find their atomic masses, and sum the total based on the
number of each atom.

What is the molar mass of water (H20)?

Hint: Consider the atomic masses of hydrogen and oxygen.

O 18 g/mol v
O 20 g/mol
O 16 g/mol
O 22 g/mol

| The molar mass of water is calculated by adding the molar masses of its constituent elements.

Part 2: comprehension and Application

If you have 2 moles of carbon dioxide (CO2), how many molecules do you have?

Hint: Use Avogadro's number for conversion.

O 1.204 x 107{24} molecules v’
O 6.022 x 1023} molecules
O 3.011 x 1023} molecules
(O 2.408 x 10N24} molecules

| To find the number of molecules, multiply the number of moles by Avogadro's number.

Which of the following are necessary to convert grams to moles?

Hint: Think about the information needed for conversion.

(0 The mass of the substance in grams v’
(1) The volume of the substance

(1) The molar mass of the substance v’

(U] Avogadro's number

| To convert grams to moles, you need the mass of the substance and its molar mass.

Describe the difference between empirical and molecular formulas.
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Hint: Consider how each formula represents a compound.

/

Empirical formulas show the simplest ratio of elements, while molecular formulas show the
actual number of atoms in a molecule.

How many moles are in 36 grams of water (H20)?

Hint: Use the molar mass of water for conversion.

O 1 mole

O 2moles v
O 3 moles

O 0.5 moles

| To find the number of moles, divide the mass by the molar mass of water.

You have a sample containing 1.204 x 102{24} molecules of nitrogen gas (N2). Which of the following
statements are true?

Hint: Consider the relationship between moles and molecules.

(J The sample contains 2 moles of nitrogen gas. v’

(1) The sample contains 1 mole of nitrogen gas.

(J The sample contains 6.022 x 102{23} molecules per mole. v’
(0 The sample has a molar mass of 28 g/mol. v’

| To determine the number of moles, divide the number of molecules by Avogadro's number.

Calculate the number of moles in 58.5 grams of sodium chloride (NaCl). Show your work.

Hint: Use the molar mass of NaCl for the calculation.
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| To find the number of moles, divide the mass by the molar mass of sodium chloride.

Part 3: Analysis, Evaluation, and Creation

If the empirical formula of a compound is CH2 and its molar mass is 56 g/mol, what is its molecular
formula?

Hint: Consider how to derive the molecular formula from the empirical formula.
O C2H4

(O C3He6

O C4H8 v

(O C5H10

The molecular formula can be found by determining how many times the empirical formula fits into the
molar mass.

Which of the following factors affect the calculation of molar mass?

Hint: Think about what contributes to the total molar mass.

(O Atomic masses of the elements v’

(J The number of atoms of each element in the compound v
(U] The temperature of the substance

(] The state of matter of the substance

| Factors affecting molar mass include atomic masses and the number of atoms in the compound.

Analyze how Avogadro's number is used in converting between moles and molecules. Provide an
example calculation.

Hint: Consider the relationship between moles and molecules.
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Avogadro's number allows conversion between moles and molecules by providing a constant for
the number of entities in one mole.

A chemist has a compound with a molar mass of 180 g/mol and an empirical formula of CH20. What
is the molecular formula of the compound?

Hint: Determine how many times the empirical formula fits into the molar mass.

O C6H1206 v
(O C3H603
O C2H402
(O C4H804

| The molecular formula can be derived by comparing the molar mass to the empirical formula mass.

Evaluate the following statements about the relationship between moles, mass, and molar mass.
Which are correct?

Hint: Consider how these concepts are interrelated.

(] Moles can be calculated by dividing mass by molar mass. v

(O Molar mass is independent of the number of moles. v

(J Mass can be calculated by multiplying moles by molar mass. v’
(] Moles and molar mass are inversely proportional.

Understanding the relationship between moles, mass, and molar mass is crucial for stoichiometric
calculations.

Design an experiment to determine the empirical formula of a compound given its percentage
composition. Outline the steps and calculations involved.

Hint: Think about how to convert percentage to moles.
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To determine the empirical formula, convert percentage composition to moles, find the simplest
ratio, and write the empirical formula.
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