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What role do isotopes play in medical imaging and treatment? Provide specific examples.

Isotopes play a vital role in medical imaging and treatment by enabling precise diagnostics and
targeted therapies, such as Technetium-99m for imaging and lodine-131 for thyroid cancer
treatment.

Explain how Rutherford's gold foil experiment led to the discovery of the atomic nucleus.

Rutherford's gold foil experiment led to the discovery of the atomic nucleus by showing that a small
fraction of alpha particles were deflected at large angles, suggesting the presence of a dense,
positively charged center within the atom.

What are the consequences of the Heisenberg Uncertainty Principle? (Select all that apply)

A. Electrons have fixed orbits

B. Electrons are described by probability clouds v’

C. Exact position and momentum cannot be known simultaneously v’
D. Electrons can be precisely located

Which principle states that it is impossible to know both the position and velocity of an electron
simultaneously?

A. Pauli Exclusion Principle
B. Heisenberg Uncertainty Principle v’

C. Aufbau Principle
D. Hund’s Rule

Which model of the atom introduced the concept of quantized electron energy levels?

A. Thomson’s Plum Pudding Model
B. Rutherford’s Nuclear Model
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C. Bohr’s Model v
D. Quantum Mechanical Model

Which type of bond involves the sharing of electrons between atoms?

A. lonic bond

B. Covalent bond v
C. Metallic bond

D. Hydrogen bond

Which subatomic particle defines the atomic number of an element?

A. Electron
B. Neutron
C. Proton v
D. Photon

Describe the differences between Bohr’s Model and the Quantum Mechanical Model of the atom.

Bohr’s Model presents electrons as particles in defined circular orbits with specific energy levels,
whereas the Quantum Mechanical Model treats electrons as wave functions, allowing for a range of
possible positions and energies, and incorporates principles of quantum mechanics such as
uncertainty and probability.

Who first proposed the idea of "atomos" as indivisible particles?

A. Aristotle

B. Democritus v/
C. Dalton

D. Rutherford

What is the primary force that holds the nucleus of an atom together?
A. Gravitational force

B. Electromagnetic force

C. Strong nuclear force v’
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D. Weak nuclear force

Which elements are typically involved in metallic bonding? (Select all that apply)

A. Iron v
B. Oxygen
C. Copper v
D. Sodium v

How does the concept of electron configuration relate to the chemical properties of an element?

The concept of electron configuration relates to the chemical properties of an element by
determining its reactivity and bonding characteristics, as elements with similar configurations tend
to behave similarly in chemical reactions.

Discuss the significance of the discovery of the electron and how it changed the understanding of
atomic structure.

The discovery of the electron by J.J. Thomson in 1897 revealed that atoms are not indivisible as
previously thought, but rather consist of smaller particles, leading to the development of the plum
pudding model and eventually the more accurate nuclear model of the atom.

Which experiments or discoveries contributed to the development of the Quantum Mechanical
Model? (Select all that apply)

A. Gold foil experiment

B. Schroédinger’s wave equation v/
C. Discovery of the electron

D. Double-slit experiment v/

Explain the process of nuclear fission and its applications in energy production.

Nuclear fission occurs when a heavy nucleus, such as uranium-235 or plutonium-239, absorbs a
neutron and becomes unstable, leading to its splitting into two smaller nuclei, along with the release
of additional neutrons and a large amount of energy. This energy is captured in nuclear reactors to
produce steam that drives turbines for electricity generation.
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What is the charge of a neutron?
A. Positive
B. Negative

C. Neutral v
D. Variable

What is the term for atoms of the same element with different numbers of neutrons?

A. Isotopes v
B. lons

C. Molecules
D. Compounds

Which of the following are trends observed in the periodic table? (Select all that apply)

A. Atomic radius increases across a period

B. lonization energy decreases down a group v’
C. Electronegativity increases across a period v’
D. Atomic radius decreases down a group

Which of the following are characteristics of ionic bonds? (Select all that apply)

A. Involves the transfer of electrons v

B. Forms between metals and non-metals v’
C. Electrons are shared equally

D. Creates charged ions v/

Which of the following are key postulates of Dalton's Atomic Theory? (Select all that apply)

A. Atoms are indivisible and indestructible. v’

B. Atoms of a given element are identical in mass and properties. v/

C. Atoms can be created and destroyed in chemical reactions.

D. Compounds are formed by a combination of two or more different kinds of atoms. v/
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