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Part 1: Building a Foundation

Who first proposed the idea that matter is composed of small, indivisible particles called "atomos"?

Hint: Think about the ancient philosophers.

A) John Dalton
B) Democritus ✓
C) J.J. Thomson
D) Ernest Rutherford

Democritus is credited with proposing the concept of 'atomos'.

Which of the following are key points of John Dalton's atomic theory? (Select all that apply)

Hint: Consider Dalton's main ideas about atoms.

A) Atoms are indivisible and indestructible. ✓
B) Atoms of different elements can combine in fixed ratios to form compounds. ✓
C) Atoms have a dense nucleus.
D) Atoms can be created or destroyed in chemical reactions.

Key points include that atoms are indivisible and can combine in fixed ratios.

Describe the "plum pudding" model proposed by J.J. Thomson and explain its significance in the
development of atomic theory.

Hint: Think about how Thomson visualized the atom.
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The plum pudding model depicted the atom as a sphere of positive charge with electrons
embedded within it.

List the three subatomic particles discovered by scientists and name the scientist associated with
the discovery of each.

Hint: Consider the fundamental particles that make up an atom.

1. Proton

Ernest Rutherford

2. Neutron

James Chadwick

3. Electron

J.J. Thomson

The three subatomic particles are protons (discovered by Rutherford), neutrons (discovered by
Chadwick), and electrons (discovered by Thomson).

Part 2: Comprehension and Application
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What was the main conclusion of Ernest Rutherford's gold foil experiment?

Hint: Think about what Rutherford discovered about the atom's structure.

A) Atoms are indivisible.
B) Electrons orbit the nucleus in fixed paths.
C) Atoms have a dense, positively charged nucleus. ✓
D) Atoms consist of a positively charged "soup."

Rutherford concluded that atoms have a dense, positively charged nucleus.

Which of the following statements about Niels Bohr's model of the atom are true? (Select all that
apply)

Hint: Consider the key features of Bohr's atomic model.

A) Electrons orbit the nucleus in fixed paths. ✓
B) Electrons have quantized energy levels. ✓
C) Electrons are embedded in a positively charged sphere.
D) Electrons can move between energy levels by absorbing or emitting energy. ✓

Bohr's model includes fixed orbits for electrons and quantized energy levels.

Explain how the discovery of the neutron by James Chadwick contributed to the understanding of
isotopes.

Hint: Consider the role of neutrons in atomic mass.

The discovery of the neutron clarified the concept of isotopes, which are atoms of the same
element with different numbers of neutrons.

If an atom of an element has 6 protons, 6 neutrons, and 6 electrons, what is the atomic number of
this element?

Hint: Remember that the atomic number is defined by the number of protons.
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A) 6 ✓
B) 12
C) 18
D) 0

The atomic number of this element is 6, which corresponds to carbon.

How can the quantum mechanical model of the atom be applied to explain the behavior of electrons
in chemical reactions? (Select all that apply)

Hint: Think about the principles of quantum mechanics.

A) Electrons occupy orbitals with specific shapes and orientations. ✓
B) Electrons can be precisely located at any given time.
C) Electrons in higher energy levels are more likely to participate in chemical reactions. ✓
D) Electrons move in fixed orbits around the nucleus.

The quantum mechanical model explains electron behavior through orbitals and energy levels.

Part 3: Analysis, Evaluation, and Creation

Which model of the atom first introduced the concept of a dense nucleus?

Hint: Consider the contributions of different atomic models.

A) Dalton's model
B) Thomson's model
C) Rutherford's model ✓
D) Bohr's model

Rutherford's model introduced the concept of a dense nucleus.

Analyze the differences between the Bohr model and the quantum mechanical model of the atom.
Which of the following are true? (Select all that apply)

Hint: Consider how each model describes electron behavior.

A) The Bohr model uses fixed orbits for electrons. ✓
B) The quantum mechanical model uses probability clouds for electron positions. ✓
C) Both models propose a dense nucleus. ✓
D) The Bohr model accounts for electron spin.
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The Bohr model uses fixed orbits, while the quantum mechanical model uses probability clouds.

Analyze how the discovery of subatomic particles challenged the initial postulates of Dalton's
atomic theory.

Hint: Consider the implications of discovering particles smaller than atoms.

The discovery of subatomic particles showed that atoms are not indivisible, challenging Dalton's
theory.

Which discovery had the most significant impact on revisiting the atomic model from the "plum
pudding" model to the nuclear model?

Hint: Think about key experiments that changed atomic theory.

A) Discovery of the electron
B) Discovery of the neutron
C) Gold foil experiment ✓
D) Quantum theory

The gold foil experiment had the most significant impact on revisiting the atomic model.

Evaluate the impact of quantum mechanics on modern chemistry. Which of the following are true?
(Select all that apply)

Hint: Consider how quantum mechanics has influenced chemical understanding.

A) It allows for the prediction of chemical behavior. ✓
B) It provides a framework for understanding atomic structure. ✓
C) It disproves the existence of subatomic particles.
D) It introduces uncertainty in electron positions. ✓

Quantum mechanics has significantly impacted predictions of chemical behavior and atomic structure.
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Propose a new experiment or model that could further our understanding of atomic structure,
building on the principles of quantum mechanics.

Hint: Think creatively about how to explore atomic theory.

Students should propose innovative experiments or models that utilize quantum principles to
explore atomic structure.
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