WHY IS PHYSICS CONSIDERED TO BE THE BASIC SCIENCE

WHY IS PHYSICS CONSIDERED TO BE THE BASIC SCIENCE? THIS FUNDAMENTAL QUESTION UNDERPINS OUR UNDERSTANDING OF THE
UNIVERSE, FROM THE SMALLEST SUBATOMIC PARTICLES TO THE GRANDEST COSMOLOGICAL STRUCTURES. PHYSICS, IN ITS
ESSENCE, SEEKS TO DESCRIBE THE FUNDAMENTAL LAWS GOVERNING MATTER, ENERGY, SPACE, AND TIME. |T'S THE BEDROCK UPON
WHICH OTHER SCIENTIFIC DISCIPLINES ARE BUILT, PROVIDING THE UNDERLYING PRINCIPLES THAT EXPLAIN PHENOMENA OBSERVED IN
CHEMISTRY, BIOLOGY, GEOLOGY, AND EVEN ASTRONOMY. THIS ARTICLE WILL DELVE INTO THE CORE REASONS FOR PHYSICS'
FOUNDATIONAL STATUS, EXPLORING ITS SCOPE, METHODOLOGY, AND ITS INDISPENSABLE ROLE IN SCIENTIFIC ADVANCEMENT. WE
WILL EXAMINE HOW PHYSICS PROVIDES THE ESSENTIAL VOCABULARY AND FRAMEWORK FOR UNDERSTANDING THE PHYSICAL
WORLD, MAKING IT THE INDISPENSABLE “BASIC SCIENCE.”
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THe UNIVERSAL LANGUAGE OF PHYSICS

ATITS HEART, PHYSICS IS ABOUT UNCOVERING THE FUNDAMENTAL RULES THAT GOVERN THE COSMOS. IT°S NOT JUST ABOUT
OBSERVING WHAT HAPPENS, IT’S ABOUT UNDERSTANDING WHY IT HAPPENS AND, MORE IMPORTANTLY, BEING ABLE TO PREDICT
FUTURE OCCURRENCES BASED ON THESE UNIVERSAL LAWS. THINK OF IT LIKE LEARNING THE GRAMMAR AND VOCABULARY OF A
LANGUAGE. BEFORE YOU CAN WRITE POETRY OR DEBATE COMPLEX IDEAS IN ENGLISH, YOU NEED TO UNDERSTAND THE BASIC
STRUCTURE OF SENTENCES, THE MEANING OF \WWORDS, AND HOW THEY FIT TOGETHER. PHYSICS DOES PRECISELY THIS FOR THE
NATURAL WORLD.

THE CONCEPTS AND PRINCIPLES DISCOVERED IN PHYSICS — LIKE GRAVITY, MOTION, ENERGY, AND ELECTROMAGNETISM — ARE NOT
CONFINED TO A SINGLE FIELD OF STUDY. THEY APPLY EVERY\WHERE, REGARDLESS OF WHETHER YOU’RE LOOKING AT A FALLING
APPLE, THE ORBIT OF A PLANET, THE CHEMICAL REACTIONS IN A TEST TUBE, OR THE INTRICATE WORKINGS OF A BIOLOGICAL
CELL. THIS UNIVERSALITY MAKES PHYSICS THE COMMON GROUND FOR ALL SCIENTIFIC INQUIRY, PROVIDING A SHARED FRAME\W ORK
AND A CONSISTENT SET OF RULES THAT ALL OTHER SCIENCES CAN RELY UPON.

FUNDAMENTAL LAWS AND PRINCIPLES

THE STRENGTH OF PHYSICS AS THE BASIC SCIENCE LIES IN ITS ESTABLISHMENT OF FOUNDATIONAL LAWS AND PRINCIPLES THAT
HAVE BEEN RIGOROUSLY TESTED AND VALIDATED. THESE ARE NOT MERE THEORIES BUT DEEPLY INGRAINED UNDERSTANDINGS OF
HOW THE UNIVERSE OPERATES. FOR INSTANCE, THE LAWS OF THERMODYNAMICS DICTATE THE FLOW OF ENERGY, A CONCEPT
CRUCIAL FOR UNDERSTANDING EVERYTHING FROM ENGINES TO BIOLOGICAL METABOLISM. NEWTON'S LAWS OF MOTION EXPLAIN
HOW OBJECTS MOVE AND INTERACT, FORMING THE BASIS FOR ENGINEERING, CELESTIAL MECHANICS, AND EVEN THE STUDY OF
SUBATOMIC PARTICLE TRAJECTORIES.

CONSIDER THE PRINCIPLE OF CONSERVATION OF ENERGY. THIS LAW STATES THAT ENERGY CANNOT BE CREATED OR DESTROYED,



ONLY TRANSFORMED FROM ONE FORM TO ANOTHER. THIS SINGLE PRINCIPLE IS A CORNERSTONE FOR UNDERSTANDING CHEMICAL
REACTIONS, BIOLOGICAL PROCESSES, AND THE OPERATION OF COUNTLESS MACHINES. \WITHOUT THIS FUNDAMENTAL PHYSICAL
LAV, EXPLAINING HOW ENERGY IS USED AND TRANSFORMED IN ANY SYSTEM WOULD BE A CHAOTIC AND IMPOSSIBLE TASK.

THe LAWS oF MoTION

SR IsAAC NEWTON’S THREE LAWS OF MOTION ARE PERHAPS THE MOST ICONIC EXAMPLES OF PHYSICS' FOUNDATIONAL ROLE.
THESE LAWS DESCRIBE THE RELATIONSHIP BETWEEN AN OBJECT AND THE FORCES ACTING UPON IT, AND THE MOTION IN RESPONSE
TO THOSE FORCES. NEWTON'S FIRST LAW, THE LAW OF INERTIA, EXPLAINS WHY AN OBJECT AT REST STAYS AT REST AND AN
OBJECT IN MOTION STAYS IN MOTION WITH THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON BY AN
UNBALANCED FORCE. THIS CONCEPT IS ESSENTIAL FOR UNDERSTANDING EVERY THING FROM DRIVING A CAR TO THE STABILITY OF
BUILDINGS.

NEW TON’S SECOND LAW, FAMOUSLY EXPRESSED AS F=MA (FORCE EQUALS MASS TIMES ACCELERATION), PROVIDES A
QUANTITATIVE RELATIONSHIP BETWEEN FORCE, MASS, AND ACCELERATION. THIS IS THE MATHEMATICAL ENGINE THAT DRIVES
COUNTLESS CALCULATIONS IN ENGINEERING AND EVERYDAY PHYSICS PROBLEMS. THE THIRD LAW, THE LAW OF ACTION-
REACTION, STATES THAT FOR EVERY ACTION, THERE IS AN EQUAL AND OPPOSITE REACTION, EXPLAINING PHENOMENA LIKE
ROCKET PROPULSION AND HOW WE WALK.

THERMODYNAMICS AND ENERGY

THE LAWS OF THERMODYNAMICS ARE ANOTHER PILLAR OF PHYSICS THAT UNDERSCORES ITS FUNDAMENTAL NATURE. THESE
LAWS DEAL WITH HEAT, WORK, TEMPERATURE, AND ENERGY. THE FIRST LAY, CONSERVATION OF ENERGY, AS MENTIONED, IS
PARAMOUNT. THE SECOND LAW INTRODUCES THE CONCEPT OF ENTROPY, SUGGESTING THAT IN ANY ISOLATED SYSTEM, THE
TOTAL ENTROPY TENDS TO INCREASE OVER TIME. THIS HAS PROFOUND IMPLICATIONS, FROM THE DIRECTION OF NATURAL
PROCESSES TO THE ULTIMATE FATE OF THE UNIVERSE.

(UNDERSTANDING ENERGY TRANSFORMATIONS IS NOT JUST AN ACADEMIC PURSUIT, IT'S A PRACTICAL NECESSITY. \WHETHER
DESIGNING MORE EFFICIENT POWER PLANTS, UNDERSTANDING HOW LIVING ORGANISMS GENERATE ENERGY, OR STUDYING CLIMATE
CHANGE, THE PRINCIPLES OF THERMODYNAMICS ARE INDISPENSABLE. THEY PROVIDE THE FRAMEWORK FOR QUANTIFYING AND
ANALYZING ENERGY IN ALL ITS FORMS, MAKING THEM A CORE COMPONENT OF MANY SCIENTIFIC DISCIPLINES.

METHODOLOGY AND EMPIRICAL EVIDENCE

PHYSICS IS CHARACTERIZED BY A RIGOROUS SCIENTIFIC METHODOLOGY THAT EMPHASIZES OBSERVATION, EXPERIMENTATION, AND
MATHEMATICAL MODELING. THIS EMPIRICAL APPROACH, WHERE CONCLUSIONS ARE DRAWN FROM OBSERVABLE EVIDENCE, IS A
HALLMARK OF SCIENTIFIC INQUIRY. PHYSICISTS DONITJUST SPECULATE, THEY TEST THEIR IDEAS THROUGH CAREFULLY DESIGNED
EXPERIMENTS, GATHER DATA, AND USE MATHEMATICAL TOOLS TO INTERPRET THAT DATA AND FORMULATE THEORIES.

THIS RELIANCE ON EMPIRICAL EVIDENCE AND TESTABLE HYPOTHESES MAKES PHYSICS A RELIABLE AND OBJECTIVE FIELD. THE
RESULTS OF PHYSICS EXPERIMENTS, WHEN CONDUCTED PROPERLY, ARE REPRODUCIBLE, MEANING OTHER SCIENTISTS CAN REPEAT
THE EXPERIMENT AND OBTAIN SIMILAR RESULTS. THIS CONSENSUS-BUILDING PROCESS THROUGH VERIFIABLE EVIDENCE IS WHAT
GIVES PHYSICS ITS AUTHORITY AND CREDIBILITY, SERVING AS A MODEL FOR HOW SCIENTIFIC KNOWLEDGE IS BUILT ACROSS ALL
DISCIPLINES.

THE SCIENTIFIC METHOD IN ACTION



THE SCIENTIFIC METHOD, HEAVILY UTILIZED AND REFINED BY PHYSICS, INVOLVES A CYCLE OF OBSERVATION, HYPOTHESIS
FORMATION, PREDICTION, EXPERIMENTATION, AND ANALYSIS. A PHYSICIST OBSERVES A PHENOMENON, FORMULATES A
HYPOTHESIS TO EXPLAIN IT, MAKES PREDICTIONS BASED ON THAT HYPOTHESIS, CONDUCTS EXPERIMENTS TO TEST THOSE
PREDICTIONS, AND THEN ANALYZES THE RESULTS TO EITHER SUPPORT, REFUTE, OR REFINE THE HYPOTHESIS. THIS ITERATIVE
PROCESS ENSURES THAT SCIENTIFIC UNDERSTANDING IS CONSTANTLY BEING CHALLENGED AND IMPROVED.

THIS SYSTEMATIC AND EVIDENCE-BASED APPROACH IS NOT EXCLUSIVE TO PHYSICS. WHEN A BIOLOGIST STUDIES A NEW
SPECIES, A CHEMIST SYNTHESIZES A NE\WW COMPOUND, OR A GEOLOGIST ANALYZES ROCK FORMATIONS, THEY ARE OFTEN
EMPLOYING VARIATIONS OF THE SAME FUNDAMENTAL METHODOLOGY PIONEERED AND CHAMPIONED BY PHYSICISTS. THE EMPHASIS
ON DATA-DRIVEN CONCLUSIONS AND FALSIFIABLE THEORIES IS A DIRECT LEGACY OF PHYSICS.

THe RoLE oF MATHEMATICS

MATHEMATICS IS THE LANGUAGE OF PHYSICS. THE ABILITY OF PHYSICS TO DESCRIBE THE UNIVERSE WITH SUCH PRECISION IS
LARGELY DUE TO ITS USE OF MATHEMATICAL EQUATIONS AND MODELS. THESE MATHEMATICAL FRAMEWORKS ALLOW
PHYSICISTS TO EXPRESS COMPLEX RELATIONSHIPS CONCISELY AND TO MAKE QUANTITATIVE PREDICTIONS THAT CAN BE VERIFIED
BY EXPERIMENT. CONCEPTS LIKE CALCULUS, DIFFERENTIAL EQUATIONS, AND ABSTRACT ALGEBRA ARE NOT JUST TOOLS FOR
PHYSICISTS;, THEY ARE INTEGRAL TO THE VERY FABRIC OF PHYSICAL THEORIES.

THE ELEGANCE AND POWER OF MATHEMATICAL PHYSICS LIE IN ITS ABILITY TO ABSTRACT PHYSICAL PHENOMENA INTO SYMBOLIC
REPRESENTATIONS. THIS ALLOWS FOR A DEEPER UNDERSTANDING OF UNDERLYING PRINCIPLES AND THE EXPLORATION OF
POSSIBILITIES THAT MIGHT NOT BE IMMEDIATELY APPARENT THROUGH SIMPLE OBSERVATION. THE PREDICTIVE POWER OF PHYSICS
STEMS DIRECTLY FROM THIS STRONG MATHEMATICAL FOUNDATION, MAKING IT AN ESSENTIAL GUIDE FOR ALL SCIENTIFIC
ENDEAVORS.

INTERDISCIPLINARY CONNECTIONS

W/HILE PHYSICS STANDS AS A BASIC SCIENCE, ITS INFLUENCE AND INTERCONNECTEDNESS WITH OTHER SCIENTIFIC FIELDS ARE
PROFOUND. |T DOESN'T EXIST IN A VACUUM BUT RATHER PROVIDES THE FOUNDATIONAL LAYER FOR ADVANCEMENTS IN
CHEMISTRY, BIOLOGY, GEOLOGY, AND BEYOND. THE PRINCIPLES OF QUANTUM MECHANICS, FOR INSTANCE, ARE ESSENTIAL FOR
UNDERSTANDING CHEMICAL BONDING AND THE BEHAVIOR OF ATOMS AND MOLECULES. W/ITHOUT PHYSICS, CHEMISTRY WOULD
LACK ITS FUNDAMENTAL UNDERPINNINGS.

SIMILARLY, IN BIOLOGY, UNDERSTANDING THE PHYSICAL PROCESSES WITHIN CELLS, THE MECHANICS OF MOVEMENT, AND THE
PROPERTIES OF BIOLOGICAL MATERIALS ALL RELY ON PHYSICAL PRINCIPLES. THE DEVELOPMENT OF MEDICAL IMAGING
TECHNOLOGIES LIKE MRI AND X-RAYS IS A DIRECT APPLICATION OF PHYSICS. GEOLOGY USES PHYSICS TO UNDERSTAND PLATE
TECTONICS, SEISMIC WAVES, AND THE EARTH’S MAGNETIC FIELD. THIS DEEP INTEGRATION HIGHLIGHTS PHYSICS’ ROLE AS A
UNIFYING SCIENCE.

PHYSICS AND CHEMISTRY

THE RELATIONSHIP BETWEEN PHYSICS AND CHEMISTRY IS PARTICULARLY SYMBIOTIC. CHEMISTRY IS FUNDAMENTALLY THE STUDY
OF MATTER AND ITS PROPERTIES, AND HOW MATTER CHANGES. HO\X/EVER, THE BEHAVIOR OF ATOMS AND MOLECULES, THE
NATURE OF CHEMICAL BONDS, AND THE RULES GOVERNING CHEMICAL REACTIONS ARE ALL EXPLAINED BY QUANTUM MECHANICS
AND ELECTROMAGNETISM — CORE BRANCHES OF PHYSICS. THE PERIODIC TABLE, A CORNERSTONE OF CHEMISTRY, IS ORGANIZED
BASED ON ELECTRONIC STRUCTURES PREDICTED BY QUANTUM PHYSICS.

UNDERST ANDING ENERGY CHANGES DURING CHEMICAL REACTIONS (THERMOCHEMISTRY), REACTION RATES (KINETICS), AND THE
EQUILIBRIUM OF CHEMICAL SYSTEMS ALL DRAW HEAVILY FROM THE LAWS OF THERMODYNAMICS AND STATISTICAL MECHANICS,
WHICH ARE PHYSICS DISCIPLINES. IN ESSENCE, PHYSICS PROVIDES THE FUNDAMENTAL FRAMEWORK FOR UNDERSTANDING WHY



CHEMICAL REACTIONS OCCUR AND HOW SUBSTANCES BEHAVE AT THE MOLECULAR LEVEL.

PHYSICS AND BioLoGY

W/HILE BIOLOGY TRADITIONALLY FOCUSES ON LIVING ORGANISMS, ITS UNDERLYING MECHANISMS ARE GOVERNED BY PHYSICAL
LAWS. BIOMECHANICS, FOR EXAMPLE, APPLIES THE PRINCIPLES OF PHYSICS TO UNDERSTAND THE MOVEMENT OF LIVING THINGS,
FROM THE FLIGHT OF BIRDS TO THE STRIDE OF A HUMAN. THERMODYNAMICS EXPLAINS HOW LIVING ORGANISMS OBTAIN AND USE
ENERGY TO MAINTAIN LIFE PROCESSES. THE VERY STRUCTURE AND FUNCTION OF CELLS, INCLUDING THE ELECTRICAL SIGNALS
THAT ENABLE NERVE IMPULSES, ARE UNDERSTOOD THROUGH PRINCIPLES OF ELECTROMAGNETISM AND FLUID DYNAMICS.

IVIOREOVER, MANY CRUCIAL TECHNOLOGIES USED IN BIOLOGICAL RESEARCH AND MEDICINE ARE DIRECT APPLICATIONS OF PHYSICS.
MICROSCOPY/ SPECTROSCOPY, AND ADVANCED IMAGING TECHNIQUES LIKE MRI AND PET SCANS ALL RELY ON SOPHISTICATED
PHYSICAL PRINCIPLES AND INSTRUMENTATION. PHYSICS, THEREFORE, PROVIDES THE ESSENTIAL TOOLKIT AND EXPLANATORY
POWER FOR MUCH OF MODERN BIOLOGICAL SCIENCE.

PHYSICS AS A GATEWAY TO OTHER SCIENCES

THE RIGOROUS TRAINING IN PROBLEM-SOLVING, ANALYTICAL THINKING, AND MATHEMATICAL MODELING THAT PHYSICS
EDUCATION PROVIDES MAKES IT AN EXCELLENT PREPARATION FOR CAREERS IN VIRTUALLY ANY SCIENTIFIC OR TECHNICAL FIELD.
STUDENTS WHO EXCEL IN PHYSICS DEVELOP A DEEP UNDERSTANDING OF FUNDAMENTAL PRINCIPLES THAT ARE TRANSFERABLE TO
A WIDE RANGE OF DISCIPLINES. THIS MAKES PHYSICS A POWERFUL GATEWAY TO FURTHER SPECIALIZED STUDY.

THE ABILITY TO THINK CRITICALLY, BREAK DOWN COMPLEX PROBLEMS INTO MANAGEABLE PARTS, AND APPLY QUANTITATIVE
METHODS ARE SKILLS HONED THROUGH THE STUDY OF PHYSICS. THESE ARE PRECISELY THE SKILLS NEEDED TO TACKLE
CHALLENGES IN FIELDS AS DIVERSE AS COMPUTER SCIENCE, ENGINEERING, ECONOMICS, AND EVEN MEDICINE. PHYSICS EQUIPS
INDIVIDUALS WITH A VERSATILE INTELLECTUAL TOOLKIT.

DeveLoPING CRITICAL THINKING AND PROBLEM-SOLVING SKILLS

STUDYING PHYSICS INHERENTLY CULTIVATES A ROBUST CAPACITY FOR CRITICAL THINKING AND PROBLEM-SOLVING. THE SUBJECT
MATTER OFTEN PRESENTS COMPLEX, ABSTRACT CONCEPTS THAT REQUIRE STUDENTS TO MOVE BEYOND MEMORIZATION AND
DEVELOP A DEEP CONCEPTUAL UNDERSTANDING. THEY LEARN TO ANALYZE SITUATIONS, IDENTIFY RELEVANT PRINCIPLES, APPLY
MATHEMATICAL TOOLS, AND INTERPRET RESULTS CRITICALLY.

THE PROCESS OF SOLVING PHYSICS PROBLEMS OFTEN INVOLVES DEVISING STRATEGIES, MAKING ASSUMPTIONS (AND
UNDERSTANDING THEIR LIMITATIONS), AND WORKING THROUGH LOGICAL STEPS TO ARRIVE AT A SOLUTION. THIS TYPE OF
ANALYTICAL RIGOR IS INVALUABLE, PREPARING INDIVIDUALS TO APPROACH CHALLENGES IN ANY FIELD WITH CONFIDENCE AND A
SYSTEMATIC METHODOLOGY. IT’S NOT JUST ABOUT KNOWING PHYSICS; IT’S ABOUT LEARNING HOW TO THINK SCIENTIFICALLY.

FOUNDATION FOR TECHNOLOGICAL INNOVATION

VIRTUALLY EVERY TECHNOLOGICAL ADVANCEMENT WE BENEFIT FROM TODAY HAS ROOTS IN PHYSICS. THE DEVELOPMENT OF
ELECTRICITY AND ELECTRONICS, THE INVENTION OF THE TRANSISTOR, THE LASERS USED IN EVERYTHING FROM BARCODE SCANNERS
TO SURGERY, THE UNDERSTANDING OF NUCLEAR ENERGY, AND THE EXPLORATION OF SPACE — ALL ARE PRODUCTS OF
FUNDAMENTAL PHYSICS RESEARCH. PHYSICS PROVIDES THE SCIENTIFIC BEDROCK UPON WHICH MUCH OF MODERN TECHNOLOGY IS
BUILT.



FROM THE SMARTPHONES IN OUR POCKETS TO THE COMPLEX MACHINERY THAT DRIVES INDUSTRY AND THE MEDICAL DEVICES THAT
SAVE LIVES, THE INFLUENCE OF PHYSICS IS PERVASIVE. [T’S THE SCIENCE THAT UNLOCKS NEW POSSIBILITIES, PUSHING THE
BOUNDARIES OF WHAT WE CAN ACHIEVE AND CONTINUOQUSLY DRIVING INNOVATION ACROSS COUNTLESS SECTORS.

THE EvoLVING NATURE OF PHYSICS

\W/HILE PHYSICS IS CONSIDERED THE BASIC SCIENCE DUE TO ITS FOUNDATIONAL PRINCIPLES, IT IS ALSO A DYNAMIC AND
CONTINUOUSLY EVOLVING FIELD. NEW DISCOVERIES AND THEORETICAL ADVANCEMENTS CONSTANTLY PUSH THE BOUNDARIES OF
OUR KNOWLEDGE, REFINING OUR UNDERSTANDING OF THE UNIVERSE. THIS ONGOING EVOLUTION ENSURES THAT PHYSICS REMAINS
AT THE FOREFRONT OF SCIENTIFIC EXPLORATION, REVEALING NEW MYSTERIES AND POSING NEW QUESTIONS.

THE EXPLORATION OF DARK MATTER AND DARK ENERGY, THE QUEST TO UNIFY QUANTUM MECHANICS AND GENERAL RELATIVITY
INTO A SINGLE THEORY OF EVERYTHING, AND THE STUDY OF COMPLEX SYSTEMS ARE JUST A FEW EXAMPLES OF HOW PHYSICS
CONTINUES TO EXPAND. THIS INHERENT ADAPTABILITY AND ITS CAPACITY TO INCORPORATE NEW PHENOMENA MEAN THAT
PHYSICS WILL LIKELY RETAIN ITS STATUS AS THE BASIC SCIENCE FOR THE FORESEEABLE FUTURE.

PUSHING THE FRONTIERS OF KNOWLEDGE

PHYSICS IS CHARACTERIZED BY ITS RELENTLESS PURSUIT OF DEEPER UNDERSTANDING. FROM THE CLASSICAL MECHANICS OF
NEWTON TO THE QUANTUM REALM OF SUBATOMIC PARTICLES AND THE VAST EXPANSE OF COSMOLOGY, PHYSICISTS ARE
CONSTANTLY STRIVING TO UNRAVEL THE UNIVERSE’S SECRETS. THIS CONTINUOUS EXPLORATION LEADS TO PARADIGM SHIFTS
AND REVOLUTIONARY DISCOVERIES THAT REDEFINE OUR PERCEPTION OF REALITY.

THE DEVELOPMENT OF THEORIES LIKE RELATIVITY AND QUANTUM MECHANICS DIDN/TJUST MODIFY EXISTING KNOWLEDGE, THEY
FUNDAMENTALLY ALTERED OUR UNDERSTANDING OF SPACE, TIME, GRAVITY, AND MATTER. THIS ONGOING PROCESS OF DISCOVERY
AND THEORETICAL REFINEMENT IS A TESTAMENT TO PHYSICS' ROLE AS A FUNDAMENTAL DRIVER OF SCIENTIFIC PROGRESS.

ADAPTABILITY AND FUTURE RELEVANCE

THE ENDURING RELEVANCE OF PHYSICS LIES IN ITS ADAPTABILITY. AS NEW PHENOMENA ARE OBSERVED OR NEW TECHNOLOGICAL
CHALLENGES ARISE, PHYSICS PROVIDES THE THEORETICAL FRAMEWORK AND THE MATHEMATICAL TOOLS TO ADDRESS THEM.
\WHETHER IT'S UNDERSTANDING THE BEHAVIOR OF MATERIALS AT EXTREME TEMPERATURES, EXPLORING THE POSSIBILITIES OF
QUANTUM COMPUTING, OR DECIPHERING THE ORIGINS OF THE UNIVERSE, PHYSICS REMAINS THE ESSENTIAL DISCIPLINE FOR
TACKLING THE UNKNOWN.

[TS ABILITY TO EXPLAIN A WIDE RANGE OF PHENOMENA, FROM THE VERY SMALL TO THE VERY LARGE, AND ITS CONSTANT
ENGAGEMENT WITH FUNDAMENTAL QUESTIONS ENSURE THAT PHYSICS WILL CONTINUE TO BE THE BEDROCK UPON WHICH FUTURE
SCIENTIFIC AND TECHNOLOGICAL ADVANCEMENTS ARE BUILT. |T°S A FIELD THAT CONSTANTLY REINVENTS ITSELF WHILE REMAINING
TRUE TO ITS CORE PRINCIPLES.

FAQ

Q: WHY IS PHYSICS OFTEN CALLED THE “FUNDAMENTAL” OR “BASIC” SCIENCEP

A: PHYSICS IS CONSIDERED THE BASIC SCIENCE BECAUSE IT DEALS WITH THE FUNDAMENTAL LAWS AND PRINCIPLES THAT GOVERN
ALL MATTER, ENERGY, SPACE, AND TIME. THESE PRINCIPLES ARE UNIVERSAL AND UNDERPIN THE PHENOMENA STUDIED IN OTHER
SCIENTIFIC DISCIPLINES LIKE CHEMISTRY, BIOLOGY, AND GEOLOGY.



QZ How DO THE LAWS OF PHYSICS CONNECT TO OTHER SCIENCES LIKE BIOLOGY?

A: THE LAWS OF PHYSICS PROVIDE THE UNDERLYING MECHANISMS FOR BIOLOGICAL PROCESSES. FOR EXAMPLE, THERMODYNAMICS
EXPLAINS ENERGY FLOW IN LIVING ORGANISMS, ELECTROMAGNETISM EXPLAINS NERVE IMPULSES, AND MECHANICS EXPLAINS
MOVEMENT AND STRUCTURE. WITHOUT PHYSICS, WE WOULDN'T UNDERSTAND THE PHYSICAL BASIS OF LIFE.

Q: CAN YOU GIVE AN EXAMPLE OF A PHYSICS CONCEPT THAT IS ESSENTIAL FOR
CHEMISTRY?

A: QUANTUM MECHANICS, A BRANCH OF PHYSICS, IS ABSOLUTELY ESSENTIAL FOR CHEMISTRY. |T EXPLAINS THE BEHAVIOR OF
ELECTRONS IN ATOMS AND MOLECULES, WHICH IN TURN DICTATES HOW ATOMS BOND TOGETHER TO FORM CHEMICAL COMPOUNDS
AND THEIR RESULTING PROPERTIES.

QI WHAT MAKES PHYSICS SO GOOD AT EXPLAINING THINGS ACROSS DIFFERENT FIELDS?

A: PHYSICS USES UNIVERSAL PRINCIPLES AND A RIGOROUS MATHEMATICAL FRAMEWORK. CONCEPTS LIKE ENERGY CONSERVATION,
FORCE, AND MOTION APPLY \WHETHER YOU'RE STUDYING A FALLING OBJECT, A CHEMICAL REACTION, OR THE MOVEMENT OF
BLOOD IN THE BODY. THIS UNIVERSALITY MAKES IT A COMMON LANGUAGE FOR SCIENCE.

Q: How DOES THE MATHEMATICAL NATURE OF PHYSICS CONTRIBUTE TO ITS STATUS
AS THE BASIC SCIENCE?

A: MATHEMATICS IS THE LANGUAGE OF PHYSICS, ALLOWING FOR PRECISE DESCRIPTIONS AND PREDICTIONS OF NATURAL
PHENOMENA. THIS QUANTITATIVE APPROACH ENABLES PHYSICISTS TO TEST THEORIES RIGOROUSLY AND BUILD MODELS THAT
CAN BE APPLIED ACROSS VARIOUS SCIENTIFIC DOMAINS, PROVIDING A RELIABLE FOUNDATION FOR KNOWLEDGE.

QZ IS PHYSICS CONSIDERED THE BASIC SCIENCE BECAUSE IT'S THE OLDEST SCIENCEP

A: WHILE PHYSICS HAS ANCIENT ROOTS, ITS STATUS AS THE BASIC SCIENCE IS MORE ABOUT ITS SCOPE AND EXPLANATORY
POWER THAN ITS AGE. TS FOUNDATIONAL LAWS PROVIDE THE CORE UNDERSTANDING OF THE UNIVERSE’S WORKINGS, WHICH
OTHER SCIENCES THEN BUILD UPON.

QI How DOES PHYSICS CONTRIBUTE TO TECHNOLOGICAL ADVANCEMENTS?

A: MANY MODERN TECHNOLOGIES, FROM ELECTRICITY AND TELECOMMUNICATIONS TO MEDICAL IMAGING AND COMPUTING, ARE
DIRECT APPLICATIONS OF DISCOVERIES IN PHYSICS. PHYSICS PROVIDES THE FUNDAMENTAL UNDERSTANDING THAT ENGINEERS AND
INNOVATORS USE TO CREATE NEW TOOLS AND SYSTEMS.
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