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Which molecules follow the octet rule?

H2O ✓
CO2 ✓
BF3
NH3 ✓

The octet rule is primarily followed by main group elements, particularly those in groups 1, 2, and 13-18
of the periodic table, including carbon, nitrogen, oxygen, and the halogens. These elements tend to form
bonds in such a way that they achieve a full outer shell of eight electrons.

What are common mistakes when drawing Lewis structures?

Incorrect electron counting ✓
Misplacement of electrons ✓
Ignoring the octet rule ✓
Using too many resonance structures

Common mistakes when drawing Lewis structures include failing to account for the correct number of
valence electrons, misplacing lone pairs, and not adhering to the octet rule for main group elements.

How many valence electrons does nitrogen have?

3
5 ✓
7
8

Nitrogen has five valence electrons, which are located in its outermost electron shell. This configuration
allows nitrogen to form three covalent bonds with other elements.

Which element is most likely to be the central atom in a Lewis structure?
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Hydrogen
Fluorine
Carbon ✓
Oxygen

In a Lewis structure, the central atom is typically the least electronegative element that can form multiple
bonds, often a nonmetal such as carbon, nitrogen, or oxygen. This atom is usually bonded to other atoms
to satisfy the octet rule.

Which of the following is NOT a valid resonance structure for the nitrate ion (NO3-)?

One with a double bond between nitrogen and one oxygen
One with a single bond between nitrogen and all oxygens
One with two double bonds between nitrogen and two oxygens ✓
One with a double bond between nitrogen and a different oxygen

The nitrate ion (NO3-) has three valid resonance structures that involve the distribution of double bonds
among the oxygen atoms. Any structure that does not maintain the correct formal charges or bond
arrangements is not a valid resonance structure.

What is the primary purpose of a Lewis structure?

To predict the molecular weight
To represent the bonds and lone pairs in a molecule ✓
To determine the color of a compound
To calculate the boiling point

The primary purpose of a Lewis structure is to visually represent the arrangement of electrons in a
molecule, showing how atoms are bonded and the distribution of valence electrons. This helps in
understanding the molecular geometry and reactivity of the compound.

Which of the following are steps in drawing a Lewis structure?

Count total valence electrons ✓
Determine the molecular weight
Draw single bonds between atoms ✓
Distribute remaining electrons to satisfy the octet rule ✓

Drawing a Lewis structure involves several key steps, including determining the total number of valence
electrons, arranging atoms to show connectivity, and distributing electrons to satisfy the octet rule for
each atom.
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Which molecule does not follow the octet rule?

CH4
BF3 ✓
H2O
NH3

Certain molecules, such as phosphorus pentachloride (PCl5) and sulfur hexafluoride (SF6), do not follow
the octet rule because they can accommodate more than eight electrons in their valence shell due to the
presence of d-orbitals. This allows them to expand their octet and form stable compounds beyond the
typical octet configuration.

Explain how expanded octets are possible and give an example of a molecule that exhibits this.

Expanded octets occur in elements in period 3 or higher due to available d orbitals, such as in
SF6.

Explain why hydrogen is an exception to the octet rule.

Hydrogen only requires 2 electrons to fill its valence shell, as it only has one electron shell.

Describe the process of determining the central atom in a Lewis structure.
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The central atom is usually the least electronegative element, except for hydrogen, which is never
central.

How does the concept of resonance contribute to the stability of a molecule?

Resonances allows for the distribution of electrons across multiple structures, lowering energy
and increasing stability.

Provide a step-by-step method for calculating the formal charge of an atom in a molecule.

Formal charge = (Valence electrons in free atom) - (Non-bond electrons + 0.5 * Bond electrons).

Discuss the significance of valence electrons in the formation of chemical bonds.
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Valence electrons are involved in bond formation, determining how atoms interact and bond with
each other.

In which of the following molecules can resonance structures be drawn?

O3 ✓
CO2
NO3- ✓
CH4

Resonant structures can be drawn for molecules that have delocalized electrons, typically involving
double bonds or lone pairs adjacent to double bonds. Common examples include benzene and nitrate
ions, where the electron distribution can be represented in multiple valid ways.

Which of the following statements about formal charge are true?

It helps determine the most stable Lewis structure ✓
It is calculated by subtractting the number of valence electrons in the free atom from the number of
valence electrons in the molecule
A structure with formal charges closest to zero is generally more stable ✓
Formal charge is irrelevant in determining resonance structures

Formal charge is a theoretical charge assigned to an atom in a molecule, calculated based on the
number of valence electrons, the number of bonds, and the number of non-bond electrons. It helps in
determining the most stable Lewis structure for a molecule.

Which of the following elements can have an expanded octet?

Sulfur ✓
Phosphorus ✓
Chlorine ✓
Neon
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Elements in the third period and beyond, such as phosphorus, sulfur, chlorine, and noble gases like
xenon, can have an expanded octet due to the availability of d orbitals for bonding. This allows them to
accommodate more than eight electrons in their valence shell.

What is the typical number of electrons needed to satisfy the octet rule?

2
4
6
8 ✓

The octet rule states that atoms tend to form bonds in such a way that they have eight electrons in their
valence shell, achieving a stable electron configuration similar to that of noble gases.

Which of the following molecules is an example of an expanded octet?

H2O
CO2
SF6 ✓
NH3

An expanded octet occurs when a molecule has more than eight electrons around the central atom,
typically involving elements from the third period or below in the periodic table. Examples include
molecules like SF6 (sulfur hexafluoride) or PCl5 (phosphorus pentachloride).

What is the formal charge on the oxygen atom in a water molecule (H2O)?

-1
0 ✓
+1
+2

The formal charge on the oxygen atom in a water molecule (H2O) is zero. This is calculated by
considering the number of valence electrons, the number of bonds, and the number of lone pairs on the
oxygen atom.
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