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How does Hund’s Rule influence the electron configuration of nitrogen?

In nitrogen, which has an atomic number of 7, the electron configuration is 1s² 2s² 2px¹ 2py¹ 2pz¹,
reflecting Hund's Rule by having three unpaired electrons in separate orbitals.

Which principle states that electrons fill orbitals starting with the lowest energy level first?

Hund’s Rule
Pauli Exclusion Principle
Aufbau Principle ✓
Heisenberg Uncertainty Principle

The principle that states electrons fill orbitals starting with the lowest energy level first is known as the
Aufbau principle. This principle is fundamental in understanding the electron configuration of atoms.

Which type of orbital has a spherical shape?

s Orbital ✓
p Orbital
d Orbital
f Orbital

The s orbital is the type of orbital that has a spherical shape, representing the region in which there is a
high probability of finding an electron around the nucleus of an atom.
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Which element has the electron configuration ending in 3 p^4?

Oxygen
Sulfur ✓
Phosphorus
Chlorine

The element with the electron configuration ending in 3 p^4 is sulfur. This configuration indicates that
sulfur has six valence electrons, placing it in group 16 of the periodic table.

Explain how the Pauli Exclusion Principle affects the arrangement of electrons in an orbital diagram.

In an orbital diagram, the Pauli Exclusion Principle requires that when filling orbitals, each orbital
can hold a maximum of two electrons, and these electrons must have opposite spins.

Discuss how orbital diagrams can be used to predict the magnetic properties of an element.

Orbital diagrams can be used to predict the magnetic properties of an element by showing the
arrangement of electrons in its atomic orbitals. If an element has unpaired electrons in its orbital
diagram, it will exhibit paramagnetism; if all electrons are paired, it will be diamagnetic.

What information can be determined from an orbital diagram?

Number of protons
Electron configuration ✓
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Chemical reactivity ✓
Magnetic properties ✓

An orbital diagram visually represents the distribution of electrons in an atom's orbitals, indicating their
energy levels and spin states. It helps in understanding the electron configuration and chemical
properties of the element.

What is represented by the direction of the arrow in an orbital diagram?

Orbital type
Electron energy level
Electron spin ✓
Atomic number

In an orbital diagram, the direction of the arrow represents the spin of an electron within an orbital,
indicating whether the electron is spinning clockwise or counterclockwise.

Which of the following are principles used in constructing orbital diagrams?

Aufbau Principle ✓
Hund’s Rule ✓
Pauli Exclusion Principle ✓
Dalton’s Law

Orbital diagrams are constructed using three key principles: the Aufbau principle, which states that
electrons fill orbitals starting from the lowest energy level; the Pauli exclusion principle, which indicates
that no two electrons can have the same set of quantum numbers; and Hund's rule, which asserts that
electrons will occupy degenerate orbitals singly before pairing up.

According to Hund’s Rule, how do electrons fill orbitals of the same energy?

Pair up in the first orbital
Fill each orbital singly before pairing ✓
Fill the highest energy orbital first
Fill randomly

Hund's Rule states that electrons will fill degenerate orbitals (orbitals of the same energy) singly before
pairing up. This minimizes electron-electron repulsion and leads to a more stable arrangement.

Which of the following orbitals can hold a maximum of 10 electrons?
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s Orbital
p Orbital
d Orbital ✓
f Orbital

The d orbitals can hold a maximum of 10 electrons, as they consist of five sub-orbitals, each capable of
holding two electrons. This is in contrast to s and p orbitals, which hold fewer electrons.

What is the primary purpose of an orbital diagram?

To determine atomic mass
To illustrate electron configurations ✓
To predict isotope stability
To calculate ionization energy

An orbital diagram visually represents the arrangement of electrons in an atom's orbitals, illustrating their
distribution among different energy levels and sublevels. This helps in understanding electron
configurations and chemical bonding.

What is the maximum number of electrons that can occupy a single orbital?

1
2 ✓
4
6

Each orbital can hold a maximum of two electrons, which must have opposite spins according to the
Pauli exclusion principle.

Which of the following elements have their outermost electrons in the p orbital?

Carbon ✓
Magnesium
Chlorine ✓
Argon ✓

Elements with their outermost electrons in the p orbital include those in groups 13 to 18 of the periodic
table, such as carbon, nitrogen, oxygen, and the noble gases. These elements have their valence
electrons in the p subshell, which is responsible for their chemical properties.

In which orbitals can electrons be found in the ground state of iron (Fe)?
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s Orbital ✓
p Orbital ✓
d Orbital ✓
f Orbital

In the ground state of iron (Fe), electrons are found in the 1s, 2s, 2px, 2py, 2pz, 3s, 3px, 3py, 3pz, 4s,
3dxz, 3dyz, 3dx2-y2, 3dz2, and 4px orbitals. Iron has an atomic number of 26, meaning it has 26
electrons distributed across these orbitals according to the Aufbau principle.

Predict the chemical properties of an element with the electron configuration ending in 4s^2 3 d^10
4 p^5.

Astatine (At)

Which elements have unpaired electrons in their ground state?

Helium
Oxygen ✓
Nitrogen ✓
Neon

Elements with unpaired electrons in their ground state include those in groups such as the alkali metals,
alkaline earth metals, transition metals, and some p-block elements. These unpaired electrons contribute
to the magnetic properties and reactivity of the elements.

Which orbitals are present in the second energy level?

s Orbital ✓
p Orbital ✓
d Orbital
f Orbital
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The second energy level contains the 2s and 2 p orbitals. These orbitals can hold a total of eight
electrons, with the 2s orbital holding two and the three 2 p orbitals holding six.

Describe the process of filling orbitals according to the Aufbau Principle.

According to the Aufbau Principle, electrons fill orbitals starting from the lowest energy level (1s)
and proceed to fill higher energy levels (2s, 2px, 2py, 2pz, 3s, etc.) in a specific order until all
available electrons are placed in the orbitals.

Why is it important to consider electron spin when constructing an orbital diagram?

It is important to consider electron spin when constructing an orbital diagram because it dictates
the arrangement of electrons in orbitals, ensuring compliance with the Pauli Exclusion Principle.
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