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1. A sample of matter can be identified as copper if what
characteristic is observed?

A. The sample is magnetic

B. Each atom has 29 protons

C. It conducts electricity

D. It is a solid at room temperature

2. What is the charge of the nucleus of an oxygen atom?
A. +6
B. +8
C.-8
D.O

3. How do melting points of ionic and covalent compounds
generally compare?

A. Ionic compounds have lower melting points

B. Covalent compounds have higher melting points

C. Ionic compounds generally have higher melting points
D. They have no significant difference in melting points

4. What is a limiting reactant?
A. The reactant that is left over after a reaction
B. The reactant that is completely consumed in a reaction
C. The reactant that determines the rate of a reaction
D. The reactant that is present in excess

5. What is the significance of the periodic table in chemistry?
A. It lists only the metals known at the time

B. It organizes elements based on atomic number and
properties

C. It focuses only on organic compounds
D. It categorizes elements solely by their size
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6. What does kinetic molecular theory explain?
A. The behavior of solids at various temperatures
B. The behavior of gases in terms of particles in motion
C. The nature of chemical bonds in molecules
D. The states of matter based on temperature

7. A molecule of an unsaturated hydrocarbon must contain
what feature?

A. Only single carbon-carbon bonds

B. At least one multiple carbon-carbon bond
C. No carbon-carbon bonds

D. Only aromatic carbon bonds

8. Which of the following describes the energy changes
during bond formation?

A. Energy is absorbed

B. Energy is released

C. No energy change occurs

D. Energy is transformed into matter

9. What is sublimation in terms of phase changes?
A. A liquid changing to a solid
B. A solid transitioning directly to a gas
C. A gas changing back to a liquid
D. A solid turning into plasma

10. What is a characteristic property of solid matter?
A. It takes the shape of its container
B. It has a definite volume and shape
C. It is always compressible
D. It flows easily
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1. A sample of matter can be identified as copper if what
characteristic is observed?

A. The sample is magnetic
B. Each atom has 29 protons

C. It conducts electricity
D. It is a solid at room temperature

A sample of matter can be identified as copper if each atom has 29 protons because the
number of protons in an atom defines its identity as an element. Copper is element
number 29 on the periodic table, meaning that every atom of copper has exactly 29
protons in its nucleus. This characteristic directly ties to the uniqueness of copper as an
element. Other characteristics, while they may be associated with copper, do not
definitively identify it. For instance, while it is true that copper conducts electricity and
is a solid at room temperature, those traits can also apply to other materials.
Additionally, copper is not magnetic, which further emphasizes that the definitive

characteristic for identifying copper is its atomic number, conveyed through the count of
protons.

2. What is the charge of the nucleus of an oxygen atom?
A. +6
B. +8

C.-8
D. O

The charge of the nucleus of an oxygen atom is +8. This is because the nucleus contains
protons, which are positively charged particles. An oxygen atom has an atomic number of
8, indicating it has 8 protons in its nucleus. Since protons each contribute a charge of
+1, the total charge of the nucleus is the sum of the charges of all the protons. In
addition to protons, the nucleus also contains neutrons, which have no charge. However,
neutrons do not affect the overall positive charge of the nucleus. Therefore, regardless of
how many neutrons are present in the nucleus of an oxygen atom, the total positive
charge remains +8 due to the 8 protons.
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3. How do melting points of ionic and covalent compounds
generally compare?

A. Ionic compounds have lower melting points
B. Covalent compounds have higher melting points
C. Ionic compounds generally have higher melting points

D. They have no significant difference in melting points

Ionic compounds generally have higher melting points compared to covalent compounds
due to the nature of the forces holding their constituent atoms or ions together. The
strong electrostatic forces of attraction between the oppositely charged ions in an ionic
lattice structure require significant energy to break apart, resulting in higher melting
points. In contrast, covalent compounds are held together by weaker van der Waals
forces or covalent bonds, depending on their structure. While some covalent compounds
can have high melting points (particularly network solids), many others, especially
molecular compounds, typically melt at much lower temperatures because the forces of
attraction between their molecules are not as strong as the ionic bonds found in ionic
compounds. This fundamental difference in bonding explains why ionic compounds are
characterized by higher melting points, making answer C the correct choice.

4. What is a limiting reactant?
A. The reactant that is left over after a reaction

B. The reactant that is completely consumed in a reaction
C. The reactant that determines the rate of a reaction

D. The reactant that is present in excess

The limiting reactant is defined as the reactant that is completely consumed during a
chemical reaction, which limits the amount of product that can be formed. In a chemical
reaction, reactants combine in specific ratios based on their stoichiometry, and one of
the reactants will often run out before the others. This reactant effectively determines
how much product can be produced because once it is used up, the reaction cannot
continue, even if other reactants are still available. Understanding this concept is
essential for calculating yield and understanding reaction efficiency. It helps chemists
optimize reactant amounts to maximize product formation while minimizing waste. In
contrast, a reactant that is left over after a reaction, one that determines the rate of the
reaction, or one that is present in excess does not influence the overall extent of the
reaction in the same way as the limiting reactant does.
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5. What is the significance of the periodic table in chemistry?
A. It lists only the metals known at the time

B. It organizes elements based on atomic number and
properties

C. It focuses only on organic compounds
D. It categorizes elements solely by their size

The periodic table is essential in chemistry because it organizes elements based on their
atomic number and similar properties. The layout allows for easy identification of trends
and relationships among elements, such as reactivity, electronegativity, and atomic
radius, which are critical for understanding chemical behavior. By arranging elements
this way, chemists can predict how different elements will interact in chemical reactions
based on their position in the table. For instance, elements in the same group or column
often exhibit similar chemical properties due to having the same number of valence
electrons, influencing their bonding and reactivity. In contrast, focusing only on metals
or organic compounds overlooks the diverse range of elements and compounds beyond
those categories. Similarly, categorizing elements solely by size ignores the fundamental
principles that underline their chemical behavior, which is rooted in their atomic
structure and properties rather than their physical dimensions. The significance of the
periodic table lies in its comprehensive and systematic approach to understanding all
elements in the context of their chemical properties.

6. What does kinetic molecular theory explain?
A. The behavior of solids at various temperatures
B. The behavior of gases in terms of particles in motion

C. The nature of chemical bonds in molecules
D. The states of matter based on temperature

Kinetic molecular theory provides a fundamental understanding of gases by describing
how gas particles behave in terms of their motion. This theory posits that gases are
composed of numerous small particles that are in constant, random motion. It
emphasizes aspects such as the speeds of these particles, the distances between them,
and the way they collide with one another and with the walls of their container. This
understanding of particle motion is crucial in explaining various gas behaviors, such as
pressure, temperature, and volume relationships, which are encapsulated in the ideal gas
law. Thus, the behavior of gases is primarily governed by their kinetic energy, which is
directly related to temperature - the higher the temperature, the faster the particles
move. In contrast, the other options focus on the behavior of solids or the nature of
chemical bonds, which are not the focus of kinetic molecular theory.
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7. A molecule of an unsaturated hydrocarbon must contain
what feature?

A. Only single carbon-carbon bonds
B. At least one multiple carbon-carbon bond

C. No carbon-carbon bonds
D. Only aromatic carbon bonds

An unsaturated hydrocarbon is defined by the presence of one or more multiple bonds
between carbon atoms, which include double bonds (as in alkenes) or triple bonds (as in
alkynes). The presence of these multiple bonds allows the molecule to contain fewer
hydrogen atoms than saturated hydrocarbons, which contain only single carbon-carbon
bonds. In essence, unsaturation refers to the ability of the molecule to undergo reactions
that could add more hydrogen atoms or convert the multiple bonds into single bonds.
This characteristic of having at least one multiple carbon-carbon bond is crucial, as it
directly differentiates unsaturated hydrocarbons from saturated ones. Therefore, the
correct option accurately defines an essential feature of unsaturated hydrocarbons.
Other choices do not align with this definition, as saturated hydrocarbons would only
have single bonds, and there are no unique carbon-carbon bonds in the case of no bonds
existing at all.

8. Which of the following describes the energy changes
during bond formation?

A. Energy is absorbed
B. Energy is released

C. No energy change occurs
D. Energy is transformed into matter

During bond formation, energy is released. This occurs because atoms tend to become
more stable when they bond together, leading to a decrease in potential energy. When
two atoms come together to form a chemical bond, they reach a more stable
arrangement, and this stability is associated with a release of energy. The energy
released in this process often takes the form of heat, which is why bond formation is
typically exothermic. In contrast, if energy were to be absorbed, it would imply that the
atoms are moving to a less stable arrangement, which is not the case during bond
formation. Additionally, the idea that no energy change occurs is inconsistent with the
fundamental principles of chemistry, as energy dynamics are central to understanding
chemical processes. Lastly, the transformation of energy into matter does not align with
the principles of chemical bonding or conservation of energy, as matter and energy are
related but not interchangeable in this context. Thus, the most accurate description of
bond formation is that energy is released.
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9. What is sublimation in terms of phase changes?
A. A liquid changing to a solid

B. A solid transitioning directly to a gas
C. A gas changing back to a liquid

D. A solid turning into plasma

Sublimation is defined as the process in which a solid transitions directly into a gas
without first becoming a liquid. This phase change occurs under specific conditions,
typically at low pressure and/or high temperature. A familiar example of sublimation is
dry ice (solid carbon dioxide), which directly converts into carbon dioxide gas at room
temperature while skipping the liquid phase altogether. The correct understanding of
sublimation helps in grasping the nature of phase changes and the states of matter,
highlighting how substances can shift between these states without following the
conventional path of liquid formation first.

10. What is a characteristic property of solid matter?
A. It takes the shape of its container

B. It has a definite volume and shape
C. It is always compressible

D. It flows easily

A characteristic property of solid matter is that it has a definite volume and shape. This
means that solids do not conform to the shape of their container like liquids or gases.
The particles in a solid are closely packed together in a fixed arrangement, which
maintains its volume and shape even when external forces are applied to it. This property
distinguishes solids from liquids, which take the shape of their container, and gases,
which expand to fill their container. In contrast to the other options, solids are not
compressible to the same extent as gases, nor do they flow easily due to their rigid
structure.
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