Matter, Elements &
Chemical Formulas

NCEA Year 92 Physical Science: An Introduction to the Universal
Building Blocks




I What is Matter?

The Universal Building Blocks

Everything you see, touch, and breathe is matter. At its
fundamental level, matter is composed of atoms.

Think of elements like Lego bricks. With just a few types of
bricks, you can build infinite structures—from a simple car
to a massive castle.

"The universe builds everything out of these
elements.”




Categorizing Matter
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Pure Substances Mixtures
Consists of only one type of particle. This includes Contains more than one type of substance physically
Elements (like pure gold) or Compounds (like pure combined. Think of Salt Water—it's a mix of salt and

water molecules). water, not a new chemical.
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The Master Guide

Patterns in Properties

The Periodic Table is a highly organized map. Elements
are arranged based on their physical and chemical
behaviors.

Vertical Groups: Elements in the same column are like
family members—they behave similarly in chemical
reactions.
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The Periodic Table of the Elements
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Scientific Shorthand

AR NENNEINE Atomic Symbol Key Application

Carbon C Basis of all life on Earth

Oxygen O Essential for respiration

Sodium Na Highly reactive metal; in table salt
Gold Au Valuable, non-reactive metal

By the end of the year, you'll match symbols to names automatically!
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Metals vs. Non-Metals

Territories of the Periodic Table and their Physical Properties




Location Predicts Behavior
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The Left Side: Metals The Right Side: Non-Metals
Metals occupy the vast majority of the table's left Non-metals are found tucked away on the far right-
and center regions. hand side.
Common Examples: Iron, Copper, Aluminum, Common Examples: Helium, Nitrogen, Sulfur,

Silver. Carbon.




I Predicting Metal Properties

Malleable & Conductive

,\r Malleable: Can be hammered into shapes or bent
without shattering.

f Conductive: Excellent at letting heat and electricity
flow through them.

kgg Utility: This is why we use copper for wiring and
aluminum for foll.




I Non-Metal Characteristics g | '

5 A Brittle Structure: Unlike metals, if you hit a solid non-metal with a hammer, it will shatter into
pieces rather than bend.

. O Insulators: They do not let heat or electricity flow easily. This makes them perfect for handles
on cooking pots or coating on wires.

Physical State: Many non-metals are gases at room temperature (like the Oxygen and Nitrogen
in our air).

"



Decoding Formulas

Understanding Proportions

A chemical formula shows the exact "recipe" for a

compound. The subscript (little number) tells you the

count of atoms. Hydrogen

(2/3)

B Oxygen (1/3)

H, O

In Water ($H_20%), there are 2 Hydrogen atoms and 1
Oxygen atom. Total = 3 atomes.




The most common mistake students make is
freezing up when there is no subscript number. Use
these to teach the rule: "If there is no number, there

is a hidden 1."
Table Salt (Sodium Chloride) — NaCl
Elements: Sodium (Na) and Chlorine (Cl)

Decoding: No numbers are present, meaning there
is 1 Sodium atom and 1 Chlorine atom.

Total Atoms: 2

Ammonia (Cleaning Product) — NH_3
Elements: Nitrogen (N) and Hydrogen (H)

Decoding: 1 Nitrogen atom and 3 Hydrogen
atoms.

Total Atoms: 4

Carbon Monoxide — CO
Elements: Carbon (C) and Oxygen (O)

Decoding: 1 Carbon atom and 1 Oxygen
atom. (Great time to remind them that
a capital letter means a new element!)

Total Atoms: 2

Carbon Dioxide — CO 2
Elements: Carbon (C) and Oxygen (O)
Decoding: The invisible '1' means 1 Carbon atom.
The '2'is attached to the Oxygen, meaning 2

Oxygen atoms.

Total Atoms: 3



Methane (Natural Gas) — CH_4
Elements: Carbon (C) and Hydrogen (H)

Decoding: 1 Carbon atom and 4 Hydrogen
atoms.

Total Atoms: 5

Sulfuric Acid — H 2SO 4

Elements: Hydrogen (H), Sulfur (S), and Oxygen
(0)

Decoding: 2 Hydrogen atoms, 1 Sulfur atom,
and 4 Oxygen atoms.

Total Atoms: 7

Baking Soda (Sodium Bicarbonate) — NaHCO_3

Elements: Sodium (Na), Hydrogen (H), Carbon
(C), and Oxygen (O)

Decoding: 1 Sodium, 1 Hydrogen, 1 Carbon, and 3
Oxygen atoms.

Total Atoms: 6

Glucose (Sugar) — C_6H_{12}0_6

Elements: Carbon (C), Hydrogen (H), and Oxygen
(O)

Decoding: 6 Carbon atoms, 12 Hydrogen atoms,
and 6 Oxygen atoms.

Total Atoms: 24



I Supermarket Scientist

Application at Home

Read the labels on your toothpaste or cereal
box this week. Look for:

Q. Sodium (Na)
Q. Fluoride (F)
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Questions & Application

Your Mission:

Find 10 metal objects at home. Explain why that metal is the perfect
building block for its job.
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