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1. What occurs in temporary dipoles within non-polar
molecules?
A. Electrons become fixed on one side.
B. They create permanent charges.
C. Electron density distorts to form temporary dipoles.
D. They resist any movement of electrons.

2. What does the standard enthalpy change of solution refer
to?
A. The enthalpy change when one mole of solute is dissolved in

a solvent
B. The enthalpy change when a solid dissolves in a liquid
C. The heat released when a solvent evaporates
D. The temperature at which a solution becomes saturated

3. What type of catalyst is commonly used in the catalytic
cracking process?
A. Platinum catalyst
B. Zinc oxide catalyst
C. Zeolite catalyst
D. Alumina catalyst

4. What is the result of incomplete combustion of alkanes?
A. Formation of carbon dioxide and water
B. Formation of carbon monoxide, carbon, and water
C. Formation of oxygen and water
D. Formation of hydrogen and carbon dioxide

5. What factor increases the effect of temporary dipoles in
non-polar molecules?
A. Decreased surface area
B. Increased temperature
C. Increased number of electrons
D. Decreased distance between nuclei
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6. How is a covalent bond defined?
A. Attraction between opposite charges ensuring full outer

shells
B. The force that holds two neighboring nuclei together by

sharing electrons
C. The complete transfer of electrons from one atom to another
D. A temporary interaction between molecules

7. What defines two isotopic atoms?
A. They have different numbers of protons
B. They have the same number of neutrons
C. They have the same number of electrons
D. They have the same number of protons

8. How is a p orbital characterized?
A. Spherical and non-directional
B. Dumb-bell shaped and directional
C. Cylindrical and symmetrical
D. Clustered around the nucleus

9. In percentage composition, what units are used?
A. Grams per liter
B. Moles per liter
C. Grams per mole
D. Mass per total mass

10. What does the first ionization energy refer to?
A. The energy required to bring an electron to rest
B. The energy needed to remove one electron from each atom in

a mole of gaseous atoms
C. The energy released when an electron is added to an atom
D. The energy required to split a molecule into atoms
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Answers
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1. C
2. A
3. C
4. B
5. C
6. B
7. D
8. B
9. D
10. B
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Explanations
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1. What occurs in temporary dipoles within non-polar
molecules?
A. Electrons become fixed on one side.
B. They create permanent charges.
C. Electron density distorts to form temporary dipoles.
D. They resist any movement of electrons.

In non-polar molecules, temporary dipoles arise due to the movement and distribution of
electrons. Electrons are in constant motion around the nucleus, and at any given
moment, they may be unevenly distributed. This asymmetrical distribution leads to a
temporary polarizability within the molecule, resulting in a transient positive charge on
one side and a corresponding negative charge on the opposite side. This phenomenon is
known as an induced dipole.  The formation of these temporary dipoles is significant in
understanding London dispersion forces, which are weak intermolecular forces that
occur due to the attraction between these transient dipoles in adjacent molecules. The
presence of temporary dipoles is a key factor in the physical properties of non-polar
substances, such as their boiling points and solubilities.  The other options do not
accurately describe the behavior of electrons in non-polar molecules. Electrons do not
become fixed on one side in a non-polar molecule, as they are always in motion. There are
also no permanent charges created, as the dipoles are temporary and only last as long as
the uneven distribution of electrons exists. Finally, the electrons do not resist movement;
rather, their movement is what facilitates the formation of these temporary dipoles.
Thus, the correct choice emphasizes the

2. What does the standard enthalpy change of solution refer
to?
A. The enthalpy change when one mole of solute is dissolved in

a solvent
B. The enthalpy change when a solid dissolves in a liquid
C. The heat released when a solvent evaporates
D. The temperature at which a solution becomes saturated

The standard enthalpy change of solution specifically refers to the enthalpy change that
occurs when one mole of solute dissolves in a solvent under standard conditions
(typically at 1 atmosphere of pressure and a specified temperature, commonly 25°C). This
process involves interactions between the solute and solvent molecules as they mix.
When a solute dissolves, energy is either absorbed or released depending on the nature
of the solute-solvent interactions and the inherent energy changes incurred during the
breaking and formation of bonds.  This choice highlights the focus on the amount of
solute (one mole) and its dissolution in a solvent, encapsulating the fundamental idea of
enthalpy of solution which is critical for understanding thermodynamics in solution
chemistry. Other potential options introduce different concepts that do not specifically
relate to the definition or nature of enthalpy change associated with the dissolution of a
solute.
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3. What type of catalyst is commonly used in the catalytic
cracking process?
A. Platinum catalyst
B. Zinc oxide catalyst
C. Zeolite catalyst
D. Alumina catalyst

The catalytic cracking process primarily employs zeolite catalysts, which are silicon and
aluminum oxide structures that have a porous framework. Zeolites are particularly suited
for this process because their unique properties facilitate the breaking down of larger,
more complex hydrocarbons into smaller, more valuable products like gasoline and
diesel. Their high surface area and tunable acidity enhance the reactions by providing
more active sites for the feedstock to interact.  In catalytic cracking, the zeolite catalyst
also contributes to selectivity, allowing for the production of specific hydrocarbons while
minimizing unwanted byproducts. The shape selectivity of zeolites means that they can
preferentially adsorb certain molecules based on size and shape, affecting the efficiency
and yield of the desired products.  While other catalysts, like platinum, are effective in
different types of reactions (such as reforming), they are not employed in catalytic
cracking as extensively due to their cost and effectiveness primarily in reactions needing
different conditions and mechanisms. Similarly, zinc oxide and alumina play roles in
other catalytic processes but do not possess the characteristics ideal for cracking large
hydrocarbons as effectively as zeolites do.

4. What is the result of incomplete combustion of alkanes?
A. Formation of carbon dioxide and water
B. Formation of carbon monoxide, carbon, and water
C. Formation of oxygen and water
D. Formation of hydrogen and carbon dioxide

Incomplete combustion of alkanes typically occurs when there is insufficient oxygen
available for the reaction. In such cases, instead of producing only carbon dioxide and
water, the reaction leads to the formation of carbon monoxide, carbon (soot), and water.  
During incomplete combustion, alkanes react with limited oxygen to yield carbon
monoxide, a toxic gas that is harmful when inhaled, along with solid carbon particles,
which result in soot. This is in contrast to complete combustion, which fully utilizes the
available oxygen to produce only carbon dioxide and water. Therefore, the presence of
unreacted carbon and carbon monoxide is characteristic of incomplete combustion
processes involving alkanes, making the identified answer accurate in describing the
products formed under such conditions.
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5. What factor increases the effect of temporary dipoles in
non-polar molecules?
A. Decreased surface area
B. Increased temperature
C. Increased number of electrons
D. Decreased distance between nuclei

Increasing the number of electrons in non-polar molecules enhances the effect of
temporary dipoles because it raises the likelihood of electron cloud distortions.
Temporary dipoles, also known as induced dipoles, occur when fluctuations in electron
density create a momentary separation of charge within a molecule.   Molecules with a
greater number of electrons possess larger and more polarizable electron clouds. This
increased polarizability means that when these electrons shift, they can create stronger
temporary dipoles that can influence adjacent molecules, leading to enhanced
intermolecular attractions, specifically London dispersion forces.   In non-polar
molecules, these momentary dipoles can become significant, especially when comparing
molecules of different sizes or those with varying electron counts. Larger molecules or
those with more electrons will have a more considerable capacity to induce temporary
dipoles in neighboring molecules, ultimately affecting the overall physical properties of
the substance, such as its boiling point or solubility.   Thus, having an increased number
of electrons effectively amplifies the interaction between non-polar molecules,
reinforcing the impact of temporary dipoles.

6. How is a covalent bond defined?
A. Attraction between opposite charges ensuring full outer

shells
B. The force that holds two neighboring nuclei together by

sharing electrons
C. The complete transfer of electrons from one atom to another
D. A temporary interaction between molecules

A covalent bond is defined as the force that holds two neighboring nuclei together by
sharing electrons. This occurs when two atoms come close enough for their atomic
orbitals to overlap, allowing electrons to be shared between them. The sharing of
electrons enables both atoms to achieve a more stable electron configuration, often
resembling that of noble gases, which typically involves having a full outer electron shell.
This is particularly common in nonmetal elements, where atoms have similar
electronegativities and are more likely to share electrons rather than transfer them.  The
concept of sharing electrons distinguishes a covalent bond from ionic bonds, where
electrons are completely transferred from one atom to another, leading to the formation
of charged ions. The other options reflect different types of interactions or bonding
mechanisms that do not accurately describe the nature of covalent bonds. For example,
attraction between opposite charges typically describes ionic bonds, while temporary
interactions between molecules can refer to forces like van der Waals or hydrogen bonds,
which are different from the stable and directional nature of covalent bonds.
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7. What defines two isotopic atoms?
A. They have different numbers of protons
B. They have the same number of neutrons
C. They have the same number of electrons
D. They have the same number of protons

Isotopes of an element are defined by having the same number of protons. This
characteristic means they belong to the same element and have the same atomic number,
which is given by the number of protons present in the nucleus.   While isotopes differ in
their number of neutrons, this variation in neutrons does not affect their identity as the
same element; rather, it affects their mass. Therefore, isotopic atoms will always share
the same number of protons, confirming their classification as the same element, despite
variations in their mass numbers due to different neutron counts.   In contrast, if two
atoms had different numbers of protons, they would represent different elements
entirely. Having the same number of electrons would be true for neutral isotopes, but it
is not a defining characteristic of isotopic identity, as isotopes can exist in ionic forms
and thus have varying electron counts.

8. How is a p orbital characterized?
A. Spherical and non-directional
B. Dumb-bell shaped and directional
C. Cylindrical and symmetrical
D. Clustered around the nucleus

A p orbital is characterized by its dumb-bell shape and directional properties. This means
that the electron density in a p orbital is concentrated in two areas, one on either side of
the nucleus, resembling the shape of a dumb-bell. The directional aspect indicates that p
orbitals are oriented in specific directions in three-dimensional space, corresponding to
the three different types of p orbitals: px, py, and pz. These orientations play a crucial
role in determining how atoms will bond and interact with each other, as the shape and
orientation of the orbitals influence the geometry of the molecule formed.  Other shapes
like spherical and non-directional characterize s orbitals, while the question specifies
how a p orbital behaves in terms of its shape and orientation, affirming the character of
the p orbital.
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9. In percentage composition, what units are used?
A. Grams per liter
B. Moles per liter
C. Grams per mole
D. Mass per total mass

Percentage composition is expressed as a mass ratio, specifically the mass of each
component of the mixture compared to the total mass of the mixture. This can be
represented as a percentage, which is calculated by taking the mass of a particular
substance and dividing it by the total mass of the mixture, then multiplying by 100.   For
example, if you have a solution consisting of different elements or compounds, to find the
percentage composition of one component, you will measure its mass, determine the
total mass of all components in the solution, and use the formula:  \[ \text{Percentage
Composition} = \left( \frac{\text{Mass of Component}}{\text{Total Mass}} \right) \times
100 \]  This makes mass per total mass the most appropriate unit for describing
percentage composition in a chemical context. Other options, such as grams per liter,
moles per liter, or grams per mole, pertain to concentration or molar mass rather than to
the concept of how individual components contribute to the overall composition in
percentage terms.

10. What does the first ionization energy refer to?
A. The energy required to bring an electron to rest
B. The energy needed to remove one electron from each atom in

a mole of gaseous atoms
C. The energy released when an electron is added to an atom
D. The energy required to split a molecule into atoms

The first ionization energy specifically refers to the energy needed to remove one
electron from each atom in a mole of gaseous atoms. This process involves overcoming
the attractive force between the negatively charged electron and the positively charged
nucleus of the atom. As a result, it is a crucial concept in understanding the reactivity of
elements, particularly how they form ions.  When assessing the first ionization energy,
it's important to note that it is measured under gaseous conditions to ensure that the
atoms are isolated and not influenced by interactions with other atoms or molecules. This
definition not only accurately describes the process but also serves as a fundamental
principle in predicting the chemical behavior of elements, especially in the context of the
periodic table, where trends in ionization energies can be observed.  The other options
describe different processes that do not relate to the concept of ionization energy. For
example, bringing an electron to rest (as mentioned in the first option) does not pertain
to the removal of an electron from an atom. Similarly, the energy released when adding
an electron relates to electron affinity rather than ionization energy. Lastly, splitting a
molecule into atoms concerns bond dissociation energy, which is entirely different from
the ionization process. Thus, understanding the precise definition and context of the
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