ATOMIC STRUCTURE | FOUNDATIONAL CONCEPTS A

2.2.3 Atomic Number and Mass Number

Decoding the nucleus: How protons, neutrons, and electrons define the identity and mass of an

X

Standard elemental notation




FUNDAMENTAL PROPERTIES A

The ldentity of an Element: Atomic Number (Z) ™"

Equation (2.3)

Z = number of protons @

The Rule The Implication

The atomic number (Z) is exclusively Z acts as the fundamental fingerprint of an

determined by the number of protons in the element. For example, Hydrogen always has
atom's nucleus. Z=1, and Sodium always has Z=11.

All atoms of the same element share the exact same Atomic Number.




FUNDAMENTAL PROPERTIES A

. . TopAll
The Weight of the Nucleus: Mass Number (A)
Equation (2.4)
Mass Number = Protons Q + Neutrons ( n®
The Composition The Calculation
While positive charge comes only from protons, To find the number of neutrons (n), simply rearrange
the mass of the nucleus comes from both protons the formula mathematically:

and neutrons combined.
n=A-12

Electrons have negligible mass, so the Mass Number (A) focuses entirely on the heavy particles inside the nucleus.
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STRUCTURAL ANATOMY Ea
Nucleons: The “ fophl
Inhabitants of
the Nucleus Nucleons
\,
s . W N
Definition Collective Term
Protons and neutrons reside together in the Because they share this central location and
extremely dense, small region at the exact comprise the atom’s entire mass, they are
center of the atom. collectively referred to as nucleons.
\, &£\ v

[ Total Nucleons = Mass Number (A) ]




ELECTRICAL BALANCE %
Neutral Atoms & Electron Count

P* A P"
P+TP+YP+ -Xe Xe

Negative Charge (e” electrons)
_ W ™
The Requirement for Neutrality . The Full Equation (2.3)
For an atom to have no net electrical charge, the | e =
positive charges in the nucleus must be perfectly | Z = protons = electrons
cancelled by the negative charges orbiting it. (Applies ONLY to neutral atoms)

If the atom is neutral, knowing the Atomic Number (Z) instantly tells you the number of electrons.




EXAM-SMART SUMMARY %
The Core Formulas: Z and A

Atomic Number (2) Mass Number (A)
Formula = @ (and = e- if neutral) A = @ + iﬂ*

Represents Elemental identity / Positive charge Total nucleus mass (Nucleons)

Location Nucleus Nucleus

Mastering Equations (2.3) and (2.4) allows you to decode the exact subatomic composition of any neutral atom.
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