FACTS ABOUT SOLIDS LIQUIDS AND GASES

FACTs AasouT SOLIDS, LIQUIDS, AND GASES FORM THE CORNERSTONE OF UNDERSTANDING THE PHYSICAL WORLD AROUND US.
THESE THREE STATES OF MATTER EACH HAVE UNIQUE PROPERTIES THAT DICTATE HOW THEY INTERACT WITH EACH OTHER AND
THEIR ENVIRONMENT. FROM THE ICE IN YOUR DRINK TO THE WATER IT MELTS INTO AND THE STEAM THAT RISES FROM A BOILING
POT, SOLIDS, LIQUIDS, AND GASES PLAY ESSENTIAL ROLES IN VARIOUS NATURAL AND HUMAN-MADE PROCESSES. IN THIS
ARTICLE, WE WILL EXPLORE THE FUNDAMENTAL CHARACTERISTICS, BEHAVIORS, AND APPLICATIONS OF SOLIDS, LIQUIDS, AND
GASES, AS WELL AS SOME FASCINATING FACTS ABOUT EACH STATE OF MATTER.

UNDERSTANDING THE STATES OF MATTER

MATTER EXISTS IN THREE PRIMARY STATES: SOLIDS, LIQUIDS, AND GASES. EACH STATE HAS DISTINCT PROPERTIES BASED ON THE
ARRANGEMENT AND MOVEMENT OF ITS PARTICLES. UNDERSTANDING THESE CHARACTERISTICS IS VITAL FOR VARIOUS FIELDS,
INCLUDING CHEMISTRY, PHYSICS, AND ENGINEERING.

1. SoLips

SOLIDS ARE CHARACTERIZED BY THEIR FIXED SHAPE AND VOLUME. THE PARTICLES IN A SOLID ARE CLOSELY PACKED TOGETHER
AND VIBRATE IN PLACE, WHICH GIVES SOLIDS THEIR RIGIDITY.

o SHAPE AND VOLUME: SOLIDS MAINTAIN A DEFINITE SHAPE AND VOLUME, WHICH MEANS THEY DO NOT CONFORM TO THE
SHAPE OF THEIR CONTAINER.

® PARTICLE ARRANGEMENT: THE PARTICLES IN SOLIDS ARE TIGHTLY PACKED IN A STRUCTURED ARRANGEMENT, OFTEN IN A
CRYSTALLINE FORM.

® INTERMOLECULAR FORCES: SOLIDS HAVE STRONG INTERMOLECULAR FORCES, WHICH HOLD THE PARTICLES IN PLACE AND
PREVENT THEM FROM MOVING FREELY.

o TYPES OF SOLIDS: SOLIDS CAN BE CLASSIFIED INTO TWO MAIN TYPES: CRYSTALLINE (E.G., SALT, DIAMONDS) AND
AMORPHOUS (E.G., GLASS, RUBBER).

2. LiQuibs

LIQUIDS HAVE A DEFINITE VOLUME BUT TAKE THE SHAPE OF THEIR CONTAINER. THE PARTICLES IN A LIQUID ARE CLOSE TOGETHER
BUT CAN MOVE PAST ONE ANOTHER, ALLOWING LIQUIDS TO FLOW.

* SHAPE AND VOLUME: LIQUIDS HAVE A FIXED VOLUME BUT NO FIXED SHAPE, THEY ADAPT TO THE SHAPE OF THEIR
CONTAINER.

® PARTICLE ARRANGEMENT: THE PARTICLES IN LIQUIDS ARE LESS TIGHTLY PACKED THAN IN SOLIDS AND CAN SLIDE OVER
EACH OTHER.

® |NTERMOLECULAR FORCES: THE INTERMOLECULAR FORCES IN LIQUIDS ARE WEAKER THAN IN SOLIDS, ALLOWING FOR MORE
MOVEMENT AMONG PARTICLES.

* VISCOSITY: LIQUIDS HAVE VARYING DEGREES OF VISCOSITY, WHICH IS A MEASURE OF A LIQUID/S RESISTANCE TO FLOW.



HONEY, FOR EXAMPLE, IS MORE VISCOUS THAN WATER.

3. GASES

GASES HAVE NEITHER A FIXED SHAPE NOR A FIXED VOLUME. THE PARTICLES IN A GAS ARE FAR APART AND MOVE FREELY, FILLING
THE ENTIRE VOLUME OF THEIR CONTAINER.

® SHAPE AND VOLUME: GASES DO NOT HAVE A DEFINITE SHAPE OR VOLUME AND WILL EXPAND TO FILL THE SHAPE OF THEIR
CONT AINER.

® PARTICLE ARRANGEMENT: THE PARTICLES IN GASES ARE WIDELY SPACED AND MOVE RAPIDLY IN ALL DIRECTIONS.

® |NTERMOLECULAR FORCES: GASES HAVE VERY WEAK INTERMOLECULAR FORCES, ALLOWING PARTICLES TO MOVE
INDEPENDENTLY OF ONE ANOTHER.

o COMPRESSIBILITY: GASES ARE HIGHLY COMPRESSIBLE DUE TO THE LARGE AMOUNT OF SPACE BETWEEN PARTICLES, WHICH
ALLOWS THEM TO BE SQUEEZED INTO SMALLER VOLUMES.

Key DiFFereNCES BETWEEN SoLips, LiIQuIDS, AND GASES

THE DIFFERENCES BETWEEN SOLIDS, LIQUIDS, AND GASES CAN BE SUMMARIZED IN THE FOLLOWING TABLE:

| PropPERTY | SoLips | LiQuips | GASES |

e s A e R
| SHAPE | DEFINITE | INDEFINITE | INDEFINITE |

| VoLume | DeriniTE | DEFINITE | INDEFINITE |

| PARTICLE ARRANGEMENT| TIGHTLY PACKED | CLOSE BUT DISORDERED | WIDELY SPACED

| MOVEMENT | VIBRATIONAL | FLOWING | RAPID AND RANDOM

| CompressiBILITY | Low | Low | HigH |

INTERESTING FACTS ABOUT SoLips, LiQuibs, AND GASES

Now THAT WE UNDERSTAND THE BASIC PROPERTIES OF SOLIDS, LIQUIDS, AND GASES, LET’S DELVE INTO SOME INTRIGUING
FACTS ABOUT EACH STATE OF MATTER.

FACTs ABoUT SoLips

1. DiIAMOND vS. GRAPHITE: BOTH DIAMOND AND GRAPHITE ARE FORMS OF CARBON, YET THEY HAVE VASTLY DIFFERENT
PROPERTIES DUE TO THEIR ATOMIC ARRANGEMENTS. DIAMOND IS ONE OF THE HARDEST KNOWN MATERIALS, WHILE GRAPHITE IS
SOFT AND SLIPPERY.

2. AMORPHOUS SOLIDS: SOME SOLIDS, LIKE GLASS AND CERTAIN PLASTICS, DO NOT HAVE A REGULAR ARRANGEMENT OF
PARTICLES AND ARE CONSIDERED AMORPHOUS. THESE MATERIALS CAN BEHAVE LIKE BOTH SOLIDS AND LIQUIDS UNDER DIFFERENT

CONDITIONS.

3. THERMAL EXPANSION: MOST SOLIDS EXPAND WHEN HEATED AND CONTRACT WHEN COOLED, A PHENOMENON KNOWN AS



THERMAL EXPANSION. THIS PROPERTY IS CRUCIAL IN ENGINEERING, ESPECIALLY WHEN CONSTRUCTING BRIDGES AND RAILWAYS.

FAcTs AsouT LiQuips

1. SURFACE TENSION: LIQUIDS EXHIBIT SURFACE TENSION DUE TO COHESIVE FORCES BETWEEN MOLECULES AT THE SURFACE.
THIS PHENOMENON ALLOWS SMALL INSECTS TO WALK ON WATER AND CAUSES WATER DROPLETS TO FORM BEADS ON SURFACES.

2. DENSITY VARIATIONS: W ATER IS UNUSUAL BECAUSE IT IS DENSER AS A LIQUID THAN AS A SOLID. ICE FLOATS ON WATER,
WHICH PLAYS A VITAL ROLE IN AQUATIC ECOSYSTEMS BY INSULATING THE WATER BELOW.

3. CAPILLARY ACTION: LIQUIDS CAN FLOW IN NARROW SPACES WITHOUT THE ASSISTANCE OF EXTERNAL FORCES DUE TO
CAPILLARY ACTION. THIS IS WHY PLANTS CAN DRAW WATER FROM THE SOIL THROUGH THEIR ROOTS.

FAcTs ABouT GASES

1. GAs LAWS: THE BEHAVIOR OF GASES IS DESCRIBED BY SEVERAL FUNDAMENTAL LAWS, INCLUDING BoYLE's LAW AND
CHARLES'S LA\)V, WHICH RELATE PRESSURE, VOLUME, AND TEMPERATURE.

2. ATMOSPHERIC PRESSURE: THE WEIGHT OF THE AIR ABOVE US EXERTS ATMOSPHERIC PRESSURE. AT SEA LEVEL, THIS PRESSURE
IS APPROXIMATELY 10 1.3 kPA (KILOPASCALS), WHICH DECREASES WITH ALTITUDE.

3. DIFFUsIoN: GASES DIFFUSE QUICKLY AND EVENLY THROUGHOUT A SPACE DUE TO THE HIGH KINETIC ENERGY OF THEIR
PARTICLES. THIS IS WHY THE SMELL OF FOOD CAN FILL AN ENTIRE ROOM SHORTLY AFTER COOKING.

CoNCLUSION

UNDERSTANDING THE FACTS ABOUT SOLIDS, LIQUIDS, AND GASES IS ESSENTIAL FOR GRASPING THE FUNDAMENTAL CONCEPTS OF
PHYSICAL SCIENCE. EACH STATE OF MATTER HAS UNIQUE PROPERTIES THAT GOVERN ITS BEHAVIOR AND INTERACTIONS WITH
OTHER STATES. FROM SOLIDS THAT PROVIDE STRUCTURE AND SUPPORT TO LIQUIDS THAT FLOW AND GASES THAT FILL
SPACES, THE INTERPLAY OF THESE STATES IS CRITICAL IN BOTH NATURE AND TECHNOLOGY. BY EXPLORING THESE STATES
FURTHER, WE CAN APPRECIATE THE COMPLEXITY AND BEAUTY OF THE MATERIAL WORLD AROUND US.

FREQUENTLY AsSkeD QUESTIONS

\WHAT DETERMINES THE STATE OF MATTER FOR A SUBSTANCE?

THE STATE OF MATTER FOR A SUBSTANCE IS DETERMINED BY THE ARRANGEMENT AND ENERGY OF ITS PARTICLES. IN SOLIDS,
PARTICLES ARE CLOSELY PACKED AND VIBRATE IN PLACE; IN LIQUIDS, THEY ARE LESS TIGHTLY PACKED AND CAN MOVE PAST ONE
ANOTHER; AND IN GASES, PARTICLES ARE FAR APART AND MOVE FREELY.

How DO TEMPERATURE AND PRESSURE AFFECT THE STATE OF MATTER?

TEMPERATURE AND PRESSURE SIGNIFICANTLY INFLUENCE THE STATE OF MATTER. INCREASING TEMPERATURE CAN CAUSE A SOLID
TO MELT INTO A LIQUID OR A LIQUID TO EVAPORATE INTO A GAS. CONVERSELY, INCREASING PRESSURE CAN COMPRESS A GAS
INTO A LIQUID OR A LIQUID INTO A SOLID.

\WHAT ARE SOME COMMON EXAMPLES OF SUBSTANCES THAT CAN EXIST IN MULTIPLE



STATES?

\WATER IS A COMMON EXAMPLE THAT CAN EXIST IN THREE STATES: SOLID (ICE), LIQUID (WATER), AND GAS (WATER VAPOR).
OTHER SUBSTANCES, LIKE CARBON DIOXIDE, CAN ALSO EXIST IN SOLID (DRY ICE), LIQUID, AND GASEOUS FORMS DEPENDING ON
TEMPERATURE AND PRESSURE.

\WHAT IS THE DIFFERENCE BETWEEN A CRYSTALLINE SOLID AND AN AMORPHOUS SOLID?

CRYSTALLINE SOLIDS HAVE A WELL-ORDERED STRUCTURE WITH A REPEATING PATTERN OF PARTICLES, WHICH GIVES THEM A
DEFINITE SHAPE AND SPECIFIC MELTING POINT. AMORPHOUS SOLIDS, LIKE GLASS AND RUBBER, LACK THIS ORDERED STRUCTURE,
RESULTING IN NO SPECIFIC MELTING POINT AND A MORE IRREGULAR SHAPE.

WHAT IS VISCOSITY AND HOW DOES IT RELATE TO LIQUIDS?

VISCOSITY IS A MEASURE OF A LIQUIDIS RESISTANCE TO FLOW. HIGH-VISCOSITY LIQUIDS, LIKE HONEY, FLOW SLOWLY, WHILE
LOW-VISCOSITY LIQUIDS, LIKE WATER, FLOW EASILY. VISCOSITY IS AFFECTED BY TEMPERATURE; TYPICALLY, AS TEMPERATURE
INCREASES, VISCOSITY DECREASES.
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