Sorting Materials Into
Groups

Exploring Properties of Matter: Solubility, Density, Transparency, Conductivity,

and Magnetism



Solubility in Water (Solids)

' - . :
» Solubility is a material's property to dissolve in a w.Sugar dissolving in clear water glass

liquid to form a homogeneous mixture.

» Soluble Solids: Substances like sugar, common salft,

and baking soda completely disappear in water.

» Insoluble Solids: Materials like sand, wax, chalk
powder, and sawdust do not dissolve and usually settle

down.




Miscible Liquids & Gases

» Miscible Liquids: Mix completely with water (e.g.,

honey, lemon juice).

» Immiscible Liquids: Do not mix and form a separate

layer (e.g., oil, kerosene).

» Soluble Gases: Oxygen and CO2 dissolve in water,

which is vital for aquatic life survival.

» Temperature Effect: Gas solubility decreases as

water temperature increases!




Density: Sinking & Floating

: —  Mass
Density = olims

Compactness of Matter

Understanding Density

Density refers to the compactness of a material,
representing how much mass is packed into a given

volume.

» High Density: Materials denser than water (e.g., iron,

glass, clay) will sink to the bottom.

» LowDensity: Materials less dense than water (e.g.,

wood, plastic, feathers, oil) will float.



The Power of Buoyancy

Why Do Heavy Ships Float?

Ships float on water irrespective of the dense materials
they are constructed from. This incredible phenomenon

occurs because of buoyancy.

Buoyancy is an upward force exerted by a fluid that
actively opposes the weight of an immersed object. The
water pushes upward against the ship's hull, effectively

keeping it afloat despite its massive weight.




Transparency Levels

O

Transparent

Most light passes completely
through the material, allowing
for aclear view of objects
behind it (e.g., clear water,

window panes).

X}

Translucent

Light passes only partially
through the material, resulting
in a blurred or frosty view (e.g.,

oiled paper, frosted glass).

Q

Opaque

No light is allowed to pass

through the material at all,

completely blocking vision
(e.g., wood, stone, metal

pieces).



Conductivity of Heat

» Conductivity: The property that permits the flow of

heat through a specific material.

» Conductors: Metals like iron, aluminum, and copper

transfer heat easily.

» Insulators: Wood, plastic, and glass are bad

conductors and block heat flow.

» Application: We use wooden or bakelite handles on

metal cooking utensils so we can safely handle them

without getting burned!



Combustibility Factors

Combustible (Flammable)

These are materials that catch fire and burn very

easily when exposed to a flame.

» Examples: Paper, wood, cloth, wax, and

petrol.

» Primary Uses: Safely harnessed for

generating rapid heat or power in controlled

environments.

Non-Combustible (Non-
Flammable)

These materials have a high resistance to fire

and do not ignite or burn easily.

» Examples: Glass, iron wire, brick, and stone.

» Primary Uses: Preferred for safe
construction and storage to severely reduce

the risks of fire hazards.



Magnetic Properties

Magnetic vs. Non-Magnetic

Magnetic materials (like iron) are strongly attracted to

magnets. Conversely, non-magnetic materials (like

wood, glass, and copper) show no attraction.

This property is foundational to our modern life! We
heavily depend on magnetic materials for electrical

motors, computers, telecommunications, and advanced
medical equipment.



Why Classify?

Classifying materials by their
properties saves massive time and
effort, helping us perfectly locate the
right material from a myriad of
choices.

— The Value of Grouping Materials



Self Test Time

Let's review what we've learned with a quick quiz on the

properties of matter!



Quiz: Questions 1 & 2

Ql. Break on Hammering? Q2. Soft & Flammable?

Question: Which object will break into pieces Question: Which of the following represents a
when hammered? soft and flammable substance?

Answer: Glass Answer: Wax

Glass is a brittle non-metal. Metals (like Wax (like candle wax) is soft to the touch and
aluminum, gold, iron) possess malleability and highly flammable. Options like ice, chalk, and salt
ductility, so they bend or flatten instead of are either not soft or completely non-flammmable.

shattering into pieces.



Quiz: Questions 3 & 4

Q3. Why Warm Soda Fizzes? Q4. Which Pair Sinks?

Question: Why does a bottle of warm soda Question: Which pairs of substances will sink in
produce more fizz than cold soda? water?

Answer: Gas solubility decreases with an Answer: Clay & Coin

Increase in temperature. : ;
v Both clay and metal coins have a density greater

The warm liquid can hold less dissolved CO2, than water, causing them to sink. Feathers,
forcing the gas to rapidly escape as fizz when thermocol, and plastic mugs float due to low

opened. density.



Quiz: Question 5 - The Floating Egg

o The Mystery: Shobhit put afresh egg in water, and it floated instead of sinking! Why?

~= Density Basics: Generally, a fresh egg sinks because its density is strictly higher than

normal, pure water.

Z:32 The Shift: If the egg Is floating, it means the water's density has somehow become

significantly higher than the egg's density.

° The Answer: The water used must have heavy impurities (like excess dissolved salt), which

made the water more dense than the egg, causing it to float!



