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Part 1: Foundational Knowledge

What is the charge of a proton?

undefined. Neutral
undefined. Positive ✓
undefined. Negative
undefined. Variable

A proton has a positive charge.

Which of the following are found in the nucleus of an atom? (Select all that apply)

undefined. Protons ✓
undefined. Neutrons ✓
undefined. Electrons
undefined. Photons

Protons and neutrons are found in the nucleus.

Define the term "atomic number" and explain its significance in identifying an element.

The atomic number is the number of protons in an atom, which determines the element's identity.

List the three main subatomic particles and their respective charges.

1. Proton
Positive

2. Neutron
Neutral
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3. Electron
Negative

The three main subatomic particles are protons (positive), neutrons (neutral), and electrons (negative).

Which of the following statements best describes isotopes?

undefined. Atoms with the same number of protons and electrons but different numbers of
neutrons. ✓

undefined. Atoms with the same number of neutrons but different numbers of protons.
undefined. Atoms with the same number of protons but different numbers of electrons.
undefined. Atoms with different numbers of protons and neutrons.

Isotopes are atoms with the same number of protons but different numbers of neutrons.

Part 2: comprehension and Application

Which factors determine the chemical behavior of an atom? (Select all that apply)

undefined. Number of protons ✓
undefined. Number of neutrons
undefined. Electron configuration ✓
undefined. Atomic mass

The number of protons and electron configuration primarily determine chemical behavior.

Explain how the periodic table is organized and the significance of groups and periods.

The periodic table is organized by increasing atomic number, with groups representing elements
with similar properties and periods indicating energy levels.

If an atom has an atomic number of 8 and a mass number of 16, how many neutrons does it have?

undefined. 6
undefined. 8 ✓
undefined. 10
undefined. 16
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The atom has 8 neutrons.

Which of the following electron configurations are possible for an atom in its ground state? (Select
all that apply)

undefined. 1s² 2s² 2 p⁶ ✓
undefined. 1s² 2s² 2 p⁶ 3s² 3 p⁶ 4s² ✓
undefined. 1s² 2s² 2 p⁶ 3s² 3 p⁶ 3 d¹⁰ 4s² ✓
undefined. 1s² 2s² 2 p⁶ 3s² 3 p⁶ 3 d¹⁰ 4s² 4 p⁶ 5s²

The valid configurations are those that follow the Aufbau principle.

Describe how you would determine the number of valence electrons in an atom using the periodic
table.

The number of valence electrons can be determined by the group number of the element in the
periodic table.

Part 3: Analysis, Evaluation, and Creation

Which atomic model first introduced the concept of quantized electron energy levels?

undefined. Dalton's Model
undefined. Thomson's Model
undefined. Rutherford's Model
undefined. Bohr's Model ✓

The Bohr model introduced the concept of quantized electron energy levels.

Analyze the following statements and identify which are true regarding chemical bonds. (Select all
that apply)

undefined. Ionic bonds involve the sharing of electrons.
undefined. Covalent bonds involve the transfer of electrons.
undefined. Metallic bonds involve a sea of delocalized electrons. ✓
undefined. Hydrogen bonds are a type of covalent bond.
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True statements include those that accurately describe ionic, covalent, and metallic bonds.

Compare and contrast the Rutherford and Bohr models of the atom, highlighting their key
differences and contributions to atomic theory.

The Rutherford model proposed a dense nucleus with electrons orbitally, while the Bohr model
introduced quantized energy levels for electrons.

Which of the following best explains why isotopes of the same element have similar chemical
properties?

undefined. They have the same number of neutrons.
undefined. They have the same number of protons. ✓
undefined. They have the same atomic mass.
undefined. They have the same electron configuration.

Isotopes have similar chemical properties because they have the same number of protons and electrons.

Evaluate the following scenarios and select which would result in a stable electron configuration.
(Select all that apply)

undefined. An atom gains electrons to fill its outer shell. ✓
undefined. An atom loses electrons to achieve a full outer shell. ✓
undefined. An atom shares electrons to complete its outer shell. ✓
undefined. An atom remains neutral with an incomplete outer shell.

Stable electron configurations are achieved through gaining, losing, or sharing electrons to fill the outer
shell.

Design an experiment to demonstrate the concept of isotopes using common laboratory materials.
Describe the procedure and expected outcomes.

An experiment could involve using different isotopes of an element to show differences in stability
or decay rates.
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