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Part 1: Building a Foundation

What is the smallest unit of an element that retains the properties of that element?

Hint: Think about the basic building blocks of matter.

A) Molecule
B) Atom ✓
C) Compound
D) Ion

The smallest unit of an element is an atom.

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

Hint: Consider the components that make up an atom.

A) Protons ✓
B) Neutrons ✓
C) Electrons ✓
D) Photons

Protons, neutrons, and electrons are subatomic particles found in an atom.

Describe the role of electrons in an atom.

Hint: Think about their charge and position in relation to the nucleus.
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Electrons are negatively charged particles that orbit the nucleus and are involved in chemical
bonding.

List the three states of matter and provide one characteristic of each.

Hint: Consider how matter behaves in different forms.

1. Solid

Definite shape.

2. Liquid

Definite volume but takes the shape of the container.

3. Gas

No definite shape or volume.

The three states of matter are solid (definite shape), liquid (definite volume but takes the shape of the
container), and gas (no definite shape or volume).

Which subatomic particle determines the identity of an element?

Hint: Think about what makes one element different from another.

A) Neutron
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B) Electron
C) Proton ✓
D) Photon

The proton determines the identity of an element.

Part 2: Understanding and Interpretation

Which of the following best describes a molecule?

Hint: Consider how atoms interact with each other.

A) A single atom
B) Two or more atoms bonded together ✓
C) A mixture of different elements
D) A charged particle

A molecule is defined as two or more atoms bonded together.

Which statements are true about covalent bonds? (Select all that apply)

Hint: Think about how atoms share electrons.

A) They involve the sharing of electrons. ✓
B) They form between metals and non-metals.
C) They create molecules. ✓
D) They involve the transfer of electrons.

Covalent bonds involve the sharing of electrons and create molecules.

Explain how the periodic table is organized and why it is useful for understanding elements.

Hint: Consider the arrangement of elements and their properties.
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The periodic table is organized by increasing atomic number and groups elements with similar
properties, making it a valuable tool for predicting behavior.

Part 3: Application and Analysis

If an atom has 6 protons, 6 neutrons, and 6 electrons, what is its atomic number?

Hint: Remember that the atomic number is defined by the number of protons.

A) 6 ✓
B) 12
C) 18
D) 0

The atomic number of the atom is 6.

Which of the following scenarios would likely result in a chemical reaction? (Select all that apply)

Hint: Think about common reactions you may have observed.

A) Mixing vinegar and baking soda ✓
B) Dissolving sugar in water
C) Heating a metal until it glows
D) Combining hydrogen and oxygen gases ✓

Mixes of vinegar and baking soda, and combining hydrogen and oxygen gases are likely to result in
chemical reactions.

Describe a real-world scenario where understanding molecules is essential, and explain why.

Hint: Consider situations in chemistry, biology, or environmental science.
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Understanding molecules is essential in drug development, as it helps in designing effective
medications.

Which statement best explains why water is a liquid at room temperature?

Hint: Think about the interactions between water molecules.

A) Water molecules are small and light.
B) Water molecules form hydrogen bonds. ✓
C) Water molecules are non-polar.
D) Water molecules are ionic.

Water is a liquid at room temperature because water molecules form hydrogen bonds.

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

Hint: Consider the characteristics of chemical reactions.

A) They always produce heat.
B) They involve the rearrangement of atoms. ✓
C) They can result in the formation of new substances. ✓
D) They always require a catalyst.

Chemical reactions involve the rearrangement of atoms and can result in the formation of new
substances.

Compare and contrast ionic and covalent bonds in terms of electron behavior and bond strength.

Hint: Think about how electrons are transferred or shared.

Ionic bonds involve the transfer of electrons and are generally stronger, while covalent bonds
involve the sharing of electrons and can vary in strength.
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Part 4: Evaluation and Creation

Which of the following best evaluates the importance of the conservation of mass in chemical
reactions?

Hint: Consider the implications of mass in reactions.

A) It ensures that energy is not lost.
B) It allows scientists to predict reaction outcomes. ✓
C) It confirms that atoms are destroyed in reactions.
D) It shows that mass is created during reactions.

The conservation of mass allows scientists to predict reaction outcomes.

Evaluate the following statements about the periodic table and select those that highlight its
significance. (Select all that apply)

Hint: Think about the role of the periodic table in chemistry.

A) It predicts the properties of elements. ✓
B) It organizes elements by increasing atomic mass.
C) It helps in understanding chemical reactivity. ✓
D) It is only useful for chemists.

The periodic table predicts the properties of elements and helps in understanding chemical reactivity.

Design an experiment to demonstrate the conservation of mass in a simple chemical reaction.
Describe the steps and expected outcomes.

Hint: Consider a straightforward reaction that can be easily observed.

An experiment could involve mixing vinegar and baking soda in a closed container to observe
that the mass remains constant before and after the reaction.
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