COLLEGE PHYSICS SUBJECTS

ExPLORING THE DIVERSE W ORLD oF COLLEGE PHYSICS SUBJECTS

COLLEGE PHYSICS SUBJECTS FORM THE BEDROCK OF UNDERSTANDING THE UNIVERSE, FROM THE TINIEST SUBATOMIC PARTICLES TO
THE VAST EXPANSES OF GALAXIES. EMBARKING ON A COLLEGE PHYSICS CURRICULUM IS AN INTELLECTUAL ADVENTURE, EQUIPPING
STUDENTS WITH THE ANALYTICAL SKILLS AND FUNDAMENTAL KNOWLEDGE TO TACKLE COMPLEX SCIENTIFIC CHALLENGES.
\W/HETHER YOU'RE PURSUING A CAREER IN SCIENCE, ENGINEERING, MEDICINE, OR EVEN FINANCE, A GRASP OF CORE PHYSICS
CONCEPTS PROVES INVALUABLE. THIS COMPREHENSIVE EXPLORATION WILL DELVE INTO THE PRIMARY BRANCHES OF COLLEGE
PHYSICS, SHEDDING LIGHT ON THEIR FUNDAMENTAL PRINCIPLES, KEY TOPICS, AND THEIR INTERCONNECTEDNESS. WE'LL NAVIGATE
THROUGH THE ESSENTIAL AREAS THAT DEFINE A ROBUST PHYSICS EDUCATION, ENSURING YOU HAVE A CLEAR ROADMAP OF WHAT
TO EXPECT AND WHY EACH SUBJECT MATTERS IN OUR EVER"EVOLVING SCIENTIFIC LANDSCAPE.
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CLAssicAL MecHANICS: THE FOUNDATION OF MOTION

CLASSICAL MECHANICS IS ARGUABLY THE CORNERSTONE OF PHYSICS EDUCATION, PROVIDING THE FUNDAMENTAL LAWS THAT
GOVERN THE MOTION OF MACROSCOPIC OBJECTS. IT'S WHERE WE FIRST LEARN ABOUT FORCES, MOTION, ENERGY, AND
MOMENTUM. THIS BRANCH OF PHYSICS IS CRUCIAL FOR UNDERSTANDING EVERYTHING FROM THE TRAJECTORY OF A PROJECTILE TO
THE ORBITS OF PLANETS. WITHOUT A SOLID FOUNDATION IN CLASSICAL MECHANICS, GRASPING MORE ADVANCED PHYSICS
CONCEPTS BECOMES SIGNIFICANTLY MORE CHALLENGING. |T°S THE PHYSICS YOU SEE AND EXPERIENCE EVERY DAY, THOUGH YOU
MIGHT NOT ALWAYS REALIZE IT.

KINEMATICS: DESCRIBING MOTION

IN KINEMATICS, WE FOCUS ON HOW THINGS MOVE, WITHOUT NECESSARILY WORRYING ABOUT WHY. THIS INVOLVES
UNDERSTANDING CONCEPTS LIKE DISPLACEMENT, VELOCITY, AND ACCELERATION. WE USE MATHEMATICAL TOOLS TO DESCRIBE
THE POSITION OF AN OBJECT OVER TIME, ITS RATE OF CHANGE IN POSITION (VELOCITY), AND THE RATE OF CHANGE OF ITS
VELOCITY (ACCELERATION). THINK ABOUT A CAR ACCELERATING FROM A STOPLIGHT OR A BALL THROWN INTO THE AIR —
KINEMATICS HELPS US QUANTIFY AND PREDICT THESE MOVEMENTS.

NewToN's LAWS oF MoTIoN: THE FORCES BEHIND MOVEMENT

SIR IsSAAC NEWTON’S THREE LAWS OF MOTION ARE CENTRAL TO CLASSICAL MECHANICS. THE FIRST LAW, INERTIA, STATES
THAT 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. THE SECOND LAW, F=MA  ESTABLISHES THE RELATIONSHIP
BETWEEN FORCE, MASS, AND ACCELERATION. THE THIRD LAW, ACTION-REACTION, EXPLAINS THAT FOR EVERY ACTION, THERE IS
AN EQUAL AND OPPOSITE REACTION. THESE LAWS ARE THE WORKHORSES FOR ANALYZING FORCES AND PREDICTING HOW OBJECTS
WILL BEHAVE.



\Work, ENERGY, AND POWER: THE DYNAMICS OF CHANGE

THIS AREA DELVES INTO THE CONCEPTS OF ENERGY, WHICH IS THE CAPACITY TO DO WORK, AND WORK ITSELF, DEFINED AS
FORCE APPLIED OVER A DISTANCE. WE EXPLORE DIFFERENT FORMS OF ENERGY, SUCH AS KINETIC ENERGY (ENERGY OF MOTION) AND
POTENTIAL ENERGY (STORED ENERGY). THE PRINCIPLE OF CONSERVATION OF ENERGY, A FUNDAMENTAL TENET, STATES THAT
ENERGY CANNOT BE CREATED OR DESTROYED, ONLY TRANSFORMED FROM ONE FORM TO ANOTHER. PO\)VER, MEANWHILE, MEASURES
THE RATE AT WHICH WORK IS DONE.

MoMeNTUM AND CoLLIsIONS: THE TRANSFER OF MOTION

MOMENTUM, A MEASURE OF AN OBJECTIS MASS IN MOTION, AND ITS CONSERVATION ARE KEY TOPICS HERE. UNDERST ANDING
MOMENTUM HELPS US ANALYZE COLLISIONS, BOTH ELASTIC (\X/HERE KINETIC ENERGY IS CONSERVED) AND INELASTIC (\)(/HERE ITIS
NOT). THIS IS CRUCIAL FOR FIELDS LIKE SPORTS PHYSICS, CAR SAFETY DESIGN, AND EVEN UNDERSTANDING PARTICLE
INTERACTIONS.

THERMODYNAMICS AND STATISTICAL MECHANICS: HEAT, ENERGY, AND
ENTROPY

THERMODYNAMICS IS THE STUDY OF HEAT AND ITS RELATIONSHIP TO OTHER FORMS OF ENERGY AND WORK. | T GOVERNS THE
BEHAVIOR OF SYSTEMS INVOLVING TEMPERATURE, PRESSURE, AND VOLUME. STATISTICAL MECHANICS, ON THE OTHER HAND,
PROVIDES A MICROSCOPIC EXPLANATION FOR THE MACROSCOPIC BEHAVIOR OBSERVED IN THERMODYNAMICS, BY CONSIDERING THE
AVERAGE BEHAVIOR OF A VAST NUMBER OF PARTICLES. TOGETHER, THEY OFFER A PROFOUND UNDERSTANDING OF ENERGY
TRANSFER AND THE FUNDAMENTAL LIMITS OF EFFICIENCY.

THe LAWS oF THERMODYNAMICS: GUIDING PRINCIPLES OF ENERGY

THERE ARE FOUR FUNDAMENTAL LAWS OF THERMODYNAMICS. THE ZEROTH LAW DEALS WITH THERMAL EQUILIBRIUM. THE FIRST
LA IS THE CONSERVATION OF ENERGY, STATING THAT ENERGY CANNOT BE CREATED OR DESTROYED, ONLY TRANSFERRED OR
CHANGED IN FORM. THE SECOND LAW INTRODUCES THE CONCEPT OF ENTROPY, STATING THAT THE TOTAL ENTROPY OF AN
ISOLATED SYSTEM CAN ONLY INCREASE OVER TIME, OR REMAIN CONSTANT IN IDEAL CASES WHERE THE SYSTEM IS IN A STEADY
STATE OR UNDERGOING A REVERSIBLE PROCESS. THE THIRD LAW DEFINES THE ABSOLUTE ZERO OF ENTROPY.

HeaT TrANSFeEr: How ENERGY MoOVES

UNDERSTANDING HOW HEAT MOVES THROUGH DIFFERENT MEDIUMS IS A PRACTICAL APPLICATION OF THERMODYNAMICS. WE
STUDY CONDUCTION (HEAT TRANSFER THROUGH DIRECT CONTACT), CONVECTION (HEAT TRANSFER THROUGH THE MOVEMENT OF
FLUIDS)I AND RADIATION (HEAT TRANSFER THROUGH ELECTROMAGNETIC \X/AVES). THIS KNOWLEDGE IS ESSENTIAL FOR
EVERYTHING FROM DESIGNING EFFICIENT HEATING AND COOLING SYSTEMS TO UNDERSTANDING WEATHER PATTERNS.

STATISTICAL INTERPRETATION OF THERMODYNAMIC PROPERTIES

STATISTICAL MECHANICS BRIDGES THE GAP BETWEEN THE MICROSCOPIC WORLD OF ATOMS AND MOLECULES AND THE
MACROSCOPIC WORLD DESCRIBED BY THERMODYNAMICS. |T USES PROBABILITY AND STATISTICS TO EXPLAIN WHY BULK
PROPERTIES LIKE TEMPERATURE AND PRESSURE ARISE FROM THE COLLECTIVE BEHAVIOR OF COUNTLESS PARTICLES. THIS ALLOWS
FOR A DEEPER UNDERSTANDING OF PHENOMENA LIKE PHASE TRANSITIONS AND THE BEHAVIOR OF GASES.

ELECTROMAGNETISM: THE UNSEEN FORCES

ELECTROMAGNETISM IS THE STUDY OF ELECTRIC AND MAGNETIC FORCES AND FIELDS. IT’S A FUNDAMENTAL FORCE OF NATURE



THAT GOVERNS THE INTERACTIONS BETWEEN CHARGED PARTICLES. THIS FIELD IS RESPONSIBLE FOR A VAST ARRAY OF
PHENOMENA, FROM THE LIGHT WE SEE TO THE OPERATION OF ALL OUR ELECTRONIC DEVICES. IT>S TRULY AN INVISIBLE YET
OMNIPRESENT FORCE SHAPING OUR TECHNOLOGICAL WORLD.

ELecTROSTATICS: CHARGES AT REST

ELECTROSTATICS DEALS WITH STATIONARY ELECTRIC CHARGES AND THE FORCES THEY EXERT ON EACH OTHER, DESCRIBED BY
CouLoMe’s LAw. \WE EXPLORE CONCEPTS LIKE ELECTRIC POTENTIAL, ELECTRIC FIELDS, AND THE BEHAVIOR OF INSULATORS AND
CONDUCTORS. UNDERSTANDING ELECTROSTATICS IS KEY TO COMPREHENDING PHENOMENA LIKE STATIC ELECTRICITY AND THE

W ORKINGS OF CAPACITORS.

ELecTrIC CURRENTS AND CIRCUITS: MoVING CHARGES

THIS SECTION FOCUSES ON THE FLOW OF ELECTRIC CHARGE, KNOWN AS ELECTRIC CURRENT. \WE DELVE INTO OHM'S LA\)V,
KIRCHHOFF'S LAWS, AND THE BEHAVIOR OF RESISTORS, CAPACITORS, AND INDUCTORS IN ELECTRICAL CIRCUITS. MASTERING
CIRCUIT ANALYSIS IS VITAL FOR ELECTRICAL ENGINEERING, COMPUTER SCIENCE, AND MANY OTHER TECHNOLOGY-DRIVEN FIELDS.

MAGNETISM AND ELECTROMAGNETISM: THE INTERPLAY OF FIELDS

MAGNETISM DEALS WITH MAGNETIC FIELDS AND FORCES, OFTEN GENERATED BY MOVING ELECTRIC CHARGES. ELECTROMAGNETISM
EXPLORES THE PROFOUND CONNECTION BETWEEN ELECTRICITY AND MAGNETISM, AS DESCRIBED BY MAXWELL'S EQUATIONS. THIS
INCLUDES UNDERSTANDING ELECTROMAGNETIC INDUCTION, WHICH IS THE PRINCIPLE BEHIND ELECTRIC GENERATORS AND
TRANSFORMERS.

ELecTROMAGNETIC WAVES: THE CARRIERS OF INFORMATION

ELECTROMAGNETIC WAVES, SUCH AS LIGHT, RADIO WAVES, AND X‘RAYS, ARE PRODUCED BY THE OSCILLATIONS OF ELECTRIC
AND MAGNETIC FIELDS. THEIR PROPERTIES, INCLUDING WAVELENGTH, FREQUENCY, AND SPEED, ARE CENTRAL TO OUR
UNDERSTANDING OF LIGHT AND COMMUNICATION TECHNOLOGIES.

OpPTICS: THE SCIENCE OF LIGHT

OPTICS IS THE BRANCH OF PHYSICS THAT STUDIES THE BEHAVIOR AND PROPERTIES OF LIGHT, INCLUDING ITS INTERACTIONS WITH
MATTER AND THE CONSTRUCTION OF INSTRUMENTS THAT USE OR DETECT LIGHT. IT'S A FASCINATING FIELD THAT EXPLAINS WHY
\WE SEE THE WORLD THE WAY WE DO AND HAS LED TO REVOLUTIONARY TECHNOLOGIES.

GeoMeTRICAL OPTICS: RAY TRACING

GEOMETRICAL OPTICS TREATS LIGHT AS RAYS AND USES GEOMETRY TO EXPLAIN PHENOMENA LIKE REFLECTION AND REFRACTION.
THIS IS THE PHYSICS BEHIND MIRRORS, LENSES, AND THE FORMATION OF IMAGES IN OPTICAL INSTRUMENTS LIKE CAMERAS AND
TELESCOPES.

PHYsIcaL OpTICcs: WAVE NATURE OF LIGHT

PHYSICAL OPTICS DELVES INTO THE WAVE NATURE OF LIGHT, EXPLAINING PHENOMENA SUCH AS INTERFERENCE, DIFFRACTION, AND
POLARIZATION. THESE EFFECTS DEMONSTRATE THAT LIGHT DOESNITJUST TRAVEL IN STRAIGHT LINES BUT EXHIBITS WAVE-LIKE
BEHAVIOR.



W/ AVES AND ACOUSTICS: VIBRATIONS AND SOUND

W/ AVES AND ACOUSTICS EXPLORE THE PHENOMENA OF WAVE MOTION AND SOUND. W/ AVES ARE DISTURBANCES THAT TRANSFER
ENERGY THROUGH A MEDIUM OR VACUUM, AND SOUND IS A SPECIFIC TYPE OF WAVE THAT TRAVELS THROUGH A MEDIUM LIKE AIR
OR WATER.

¥ AVE MoTION: PROPERTIES AND T YPES

WE STUDY VARIOUS TYPES OF WAVES, INCLUDING TRANSVERSE WAVES (LIKE LIGHT) AND LONGITUDINAL WAVES (LIKE SOUND).
KEY CONCEPTS INCLUDE AMPLITUDE, WAVELENGTH, FREQUENCY, AND THE SPEED OF WAVE PROPAGATION. UNDERST ANDING
W AVE INTERFERENCE AND SUPERPOSITION IS ALSO CRITICAL.

SoUND AND ACouUsTICS: THE PHYSICS oF SOUND

THIS SUBTOPIC FOCUSES SPECIFICALLY ON SOUND W AVES, THEIR GENERATION, PROPAGATION, AND PERCEPTION. W/E EXPLORE
TOPICS LIKE SOUND INTENSITY, PITCH, THE DOPPLER EFFECT, AND THE DESIGN OF CONCERT HALLS AND NOISE-CANCELING
TECHNOLOGIES.

MoDEerRN PHYsIcs: BEYonD THE CLASSICAL REALM

AS OUR UNDERSTANDING OF THE UNIVERSE GREW, IT BECAME CLEAR THAT CLASSICAL PHYSICS, WHILE INCREDIBLY SUCCESSFUL,
HAD LIMITATIONS WHEN APPLIED TO VERY SMALL SCALES OR VERY HIGH SPEEDS. MODERN PHYSICS EMERGED TO ADDRESS THESE
GAPS, REVOLUTIONIZING OUR UNDERSTANDING OF REALITY.

INTRODUCTION TO ATOMIC AND NUCLEAR PHYSICS

THIS AREA EXPLORES THE STRUCTURE OF ATOMS, INCLUDING THEIR ELECTRONS, PROTONS, AND NEUTRONS, AND THE FORCES
WITHIN THE ATOMIC NUCLEUS. WE LEARN ABOUT RADIOACTIVE DECAY, NUCLEAR REACTIONS, AND THE PRINCIPLES BEHIND
NUCLEAR ENERGY.

SoLib STATE PHYsIcS: THE BEHAVIOR OF MATERIALS

SOLID STATE PHYSICS EXAMINES THE PHYSICAL PROPERTIES OF SOLIDS, PARTICULARLY THEIR ELECTRONIC, MAGNETIC, AND
STRUCTURAL PROPERTIES. |T°S A CRUCIAL FIELD FOR UNDERSTANDING SEMICONDUCTORS, SUPERCONDUCTORS, AND THE
DEVELOPMENT OF NEW MATERIALS.

QUANTUM MEecCHANICS: THE REALM OF THE VERY SMALL

QUANTUM MECHANICS IS A FUNDAMENTAL THEORY IN PHYSICS THAT PROVIDES A DESCRIPTION OF THE PHYSICAL PROPERTIES OF
NATURE AT THE SCALE OF ATOMS AND SUBATOMIC PARTICLES. |T°S A MIND-BENDING FIELD THAT CHALLENGES OUR EVERYDAY
INTUITION ABOUT HOW THE WORLD W ORKS.

QUANTUM PRINCIPLES: \W AVE-PARTICLE DUALITY AND QUANTIZATION

AT THE HEART OF QUANTUM MECHANICS LIE PRINCIPLES LIKE WAVE-PARTICLE DUALITY, WHERE PARTICLES CAN EXHIBIT WAVE~
LIKE PROPERTIES, AND QUANTIZATION, WHERE CERTAIN PHYSICAL PROPERTIES EXIST ONLY IN DISCRETE AMOUNTS. THE
UNCERTAINTY PRINCIPLE, STATING THAT CERTAIN PAIRS OF PHYSICAL PROPERTIES, LIKE POSITION AND MOMENTUM, CANNOT BE
SIMULTANEOUSLY KNOWN WITH PERFECT ACCURACY, IS ALSO A CORNERSTONE.



ATOMIC AND MOLECULAR STRUCTURE: QUANTUM VIEW

QUANTUM MECHANICS PROVIDES THE MOST ACCURATE EXPLANATION FOR THE STRUCTURE OF ATOMS AND MOLECULES,
INCLUDING ELECTRON ORBITALS AND CHEMICAL BONDING. |T°S ESSENTIAL FOR UNDERSTANDING SPECTROSCOPY AND THE BEHAVIOR
OF MATTER AT THE ATOMIC LEVEL.

QUANTUM PHENOMENA: TUNNELING AND ENTANGLEMENT

FASCINATING QUANTUM PHENOMENA LIKE QUANTUM TUNNELING (\X/HEEE PARTICLES CAN PASS THROUGH ENERGY BARRIERS THAT
THEY CLASSICALLY SHOULDN'T BE ABLE TO) AND QUANTUM ENTANGLEMENT (\X/HERE PARTICLES BECOME LINKED IN SUCH A WAY
THAT THEY SHARE THE SAME FATE, REGARDLESS OF THE DISTANCE SEPARATING THEM) ARE EXPLORED.

RELATIVITY: SPACE, TIME, AND GRAVITY

DEVELOPED BY ALBERT EINSTEIN, THE THEORY OF RELATIVITY HAS TWO MAIN PARTS: SPECIAL RELATIVITY AND GENERAL
RELATIVITY. THESE THEORIES DRAMATICALLY ALTERED OUR UNDERSTANDING OF SPACE, TIME, GRAVITY, AND THE UNIVERSE.

SPECIAL RELATIVITY: SPEeD AND TIME

SPECIAL RELATIVITY DEALS WITH SPACE AND TIME IN THE ABSENCE OF GRAVITY. |T INTRODUCES CONCEPTS LIKE TIME DILATION
AND LENGTH CONTRACTION, SHOWING HOW MEASUREMENTS OF THESE QUANTITIES DEPEND ON THE OBSERVER'S RELATIVE
MOTION. THE FAMOUS EQUATION E:MC2, DEMONSTRATING THE EQUIVALENCE OF MASS AND ENERGY, IS A KEY OUTCOME.

GENERAL RELATIVITY: GRAVITY AS SPACETIME CURVATURE

GENERAL RELATIVITY EXTENDS SPECIAL RELATIVITY TO INCLUDE GRAVITY. |T DESCRIBES GRAVITY NOT AS A FORCE, BUT AS THE
CURVATURE OF SPACETIME CAUSED BY MASS AND ENERGY. THIS THEORY EXPLAINS THE ORBITS OF PLANETS, THE BENDING OF
LIGHT BY MASSIVE OBJECTS, AND THE EXISTENCE OF BLACK HOLES.

ASTRONOMY AND ASTROPHYSICS: THE CosMos

ASTRONOMY IS THE SCIENTIFIC STUDY OF CELESTIAL OBJECTS, SPACE, AND THE PHYSICAL UNIVERSE AS A WHOLE.
ASTROPHYSICS IS A BRANCH OF ASTRONOMY THAT EMPLOYS THE PRINCIPLES OF PHYSICS AND CHEMISTRY TO STUDY CELESTIAL
OBJECTS AND PHENOMENA.

STELLAR EvVoLUTION: BIRTH AND DEATH OF STARS

THIS INVOLVES UNDERSTANDING THE LIFE CYCLES OF STARS, FROM THEIR FORMATION IN NEBULAE TO THEIR EVENTUAL DEMISE AS
WHITE DWARFS, NEUTRON STARS, OR BLACK HOLES.

CosMoLoGY: THE ORrIGIN AND FATE oF THE UNIVERSE

COSMOLOGY IS THE STUDY OF THE UNIVERSE AS A WHOLE, INCLUDING ITS ORIGIN (THE Big BANG), ITS EVOLUTION, AND ITS
ULTIMATE FATE. TOPICS LIKE DARK MATTER, DARK ENERGY, AND THE EXPANSION OF THE UNIVERSE ARE CENTRAL TO THIS FIELD.



CoMPUTATIONAL PHYsICS: THE PowErR OF SIMULATION

COMPUTATIONAL PHYSICS USES NUMERICAL ANALYSIS AND COMPUTER SIMULATIONS TO SOLVE COMPLEX PHYSICS PROBLEMS.
W/ ITH THE ADVENT OF POWERFUL COMPUTERS, THIS FIELD HAS BECOME INDISPENSABLE FOR RESEARCH AND DEVELOPMENT
ACROSS ALL AREAS OF PHYSICS.

NUMERICAL METHODS IN PHYSICS

THIS INVOLVES LEARNING ALGORITHMS AND TECHNIQUES FOR APPROXIMATING SOLUTIONS TO EQUATIONS THAT CANNOT BE
SOLVED ANALYTICALLY. |T'S ABOUT USING COMPUTERS TO MODEL PHYSICAL SYSTEMS AND PREDICT THEIR BEHAVIOR.

DATA ANALYSIS AND VISUALIZATION

COMPUTATIONAL PHYSICS ALSO HEAVILY RELIES ON ANALYZING AND VISUALIZING LARGE DATASETS GENERATED FROM
SIMULATIONS OR EXPERIMENTS. THIS HELPS SCIENTISTS INTERPRET RESULTS AND GAIN INSIGHTS INTO PHYSICAL PHENOMENA.

THE JOURNEY THROUGH COLLEGE PHYSICS SUBJECTS IS A CHALLENGING YET INCREDIBLY REWARDING ENDEAVOR. EACH BRANCH
BUILDS UPON THE OTHERS, CREATING A COHESIVE AND POWERFUL FRAMEW ORK FOR UNDERSTANDING THE PHYSICAL \WORLD.
\WHETHER YOU'RE CAPTIVATED BY THE INTRICATE DANCE OF SUBATOMIC PARTICLES OR THE GRAND BALLET OF GALAXIES,
PHYSICS OFFERS A LENS THROUGH WHICH TO EXPLORE THE UNIVERSE'S DEEPEST MYSTERIES. THE SKILLS HONED IN THESE COURSES
— CRITICAL THINKING, PROBLEM~SOLVING, AND QUANTITATIVE REASONING — ARE TRANSFERABLE TO COUNTLESS ACADEMIC AND
PROFESSIONAL PURSUITS, MAKING A STRONG PHYSICS FOUNDATION A VALUABLE ASSET IN ANY FIELD.

QI \WHAT ARE THE MOST FUNDAMENTAL COLLEGE PHYSICS SUBJECTS?

A: THE MOST FUNDAMENTAL COLLEGE PHYSICS SUBJECTS TYPICALLY INCLUDE CLASSICAL MECHANICS, THERMODYNAMICS,
ELECTROMAGNETISM, AND OFTEN AN INTRODUCTION TO MODERN PHYSICS. THESE AREAS PROVIDE THE CORE PRINCIPLES UPON
WHICH OTHER, MORE SPECIALIZED PHYSICS TOPICS ARE BUILT.

Q: IS CALCULUS A PREREQUISITE FOR COLLEGE PHYSICS COURSES?

A: YES/ CALCULUS IS GENERALLY A PREREQUISITE OR TAUGHT CONCURRENTLY WITH COLLEGE-LEVEL PHYSICS COURSES.
CONCEPTS LIKE DERIVATIVES AND INTEGRALS ARE ESSENTIAL FOR UNDERSTANDING MOTION, FIELDS, AND ENERGY IN A RIGOROUS
WAY.

QZ How DOES QUANTUM MECHANICS DIFFER FROM CLASSICAL MECHANICS?

A: CLASSICAL MECHANICS DESCRIBES THE BEHAVIOR OF MACROSCOPIC OBJECTS, WHILE QUANTUM MECHANICS DEALS WITH THE
PHYSICS OF THE VERY SMALL, SUCH AS ATOMS AND SUBATOMIC PARTICLES. QUANTUM MECHANICS INTRODUCES CONCEPTS LIKE
WAVE-PARTICLE DUALITY, QUANTIZATION, AND PROBABILITY, WHICH ARE NOT PART OF CLASSICAL MECHANICS.

QI WHAT IS THE IMPORTANCE OF ELECTROMAGNETISM IN EVERYDAY LIFE?

A: ELECTROMAGNETISM IS FUNDAMENTAL TO MODERN LIFE. |T EXPLAINS THE BEHAVIOR OF ELECTRICITY AND MAGNETISM, WHICH
ARE THE BASIS FOR ALL ELECTRICAL DEVICES, FROM LIGHTS AND APPLIANCES TO COMPUTERS, SMARTPHONES, AND
COMMUNICATION SYSTEMS.

Q: WHAT ARE SOME CAREER PATHS FOR STUDENTS WHO MAJOR IN PHYSICS?

A: PHYSICS MAJORS HAVE DIVERSE CAREER OPTIONS. THEY CAN PURSUE CAREERS IN RESEARCH, ENGINEERING (ELECTRICAL/
MECHANICAL, AEROSPACE), DATA SCIENCE, FINANCE, TEACHING, MEDICINE, AND MANY OTHER FIELDS THAT REQUIRE STRONG



ANALYTICAL AND PROBLEM~SOLVING SKILLS.

Q: How DOES THERMODYNAMICS RELATE TO ENGINES AND ENERGY EFFICIENCY?

A: THERMODYNAMICS EXPLAINS THE PRINCIPLES BEHIND HEAT ENGINES, REFRIGERATORS, AND OTHER THERMAL SYSTEMS.
UNDERSTANDING ITS LAWS IS CRUCIAL FOR DESIGNING MORE EFFICIENT ENERGY TECHNOLOGIES AND FOR COMPREHENDING THE
LIMITATIONS OF ENERGY CONVERSION.

QZ \WHAT IS THE ROLE OF COMPUTATIONAL PHYSICS IN MODERN SCIENTIFIC RESEARCH?

A: COMPUTATIONAL PHYSICS USES COMPUTERS TO SIMULATE AND SOLVE COMPLEX PHYSICS PROBLEMS THAT ARE DIFFICULT OR
IMPOSSIBLE TO SOLVE ANALYTICALLY. |T PLAYS A VITAL ROLE IN AREAS LIKE CLIMATE MODELING, MATERIAL SCIENCE,
ASTROPHYSICS, AND PARTICLE PHYSICS.
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