PHYSICS ONE FORMULA SHEET

PHYSICS ONE FORMULA SHEET SERVES AS AN ESSENTIAL RESOURCE FOR STUDENTS AND PROFESSIONALS ALIKE WHO SEEK TO
MASTER THE FOUNDATIONAL CONCEPTS AND CALCULATIONS IN PHYSICS. THIS COMPREHENSIVE GUIDE COMPILES THE CRITICAL
FORMULAS SPANNING MECHANICS, THERMODYNAMICS, ELECTROMAGNETISM, WAVES, AND MODERN PHYSICS, PROVIDING A QUICK
REFERENCE TO ENHANCE PROBLEM-SOLVING EFFICIENCY. UNDERSTANDING AND MEMORIZING THESE FORMULAS CAN SIGNIFICANTLY
AID IN GRASPING THE FUNDAMENTAL PRINCIPLES THAT GOVERN PHYSICAL PHENOMENA. THIS ARTICLE WILL DELVE INTO THE KEY
CATEGORIES OF PHYSICS FORMULAS, EXPLAINING THEIR APPLICATIONS AND RELEVANCE. ADDITIONALLY, IT WILL HIGHLIGHT
COMMON CONSTANTS AND UNITS NECESSARY FOR ACCURATE COMPUTATION. WHETHER PREPARING FOR EXAMS OR CONDUCTING
SCIENTIFIC ANALYSIS, A WELL-ORGANIZED PHYSICS ONE FORMULA SHEET IS INDISPENSABLE FOR SUCCESS IN THE FIELD.

MECHANICS FORMULAS

® THERMODYNAMICS AND HEAT TRANSFER FORMULAS

o EILECTROMAGNETISM FORMULAS

W AVE AND OPTICS FORMULAS

MODERN PHYSICS FORMULAS

PHysicaL CONSTANTS AND UNITS

MEeCHANICS FORMULAS

MECHANICS IS THE BRANCH OF PHYSICS CONCERNED WITH MOTION AND FORCES. |T COVERS EVERY THING FROM THE MOVEMENT OF
OBJECTS TO THE FORCES ACTING UPON THEM. THE PHYSICS ONE FORMULA SHEET INCLUDES ESSENTIAL EQUATIONS THAT
DESCRIBE KINEMATICS, DYNAMICS, WORK, ENERGY, AND MOMENTUM. THESE FORMULAS ARE FUNDAMENTAL IN SOLVING PROBLEMS
RELATED TO LINEAR AND ROTATIONAL MOTION.

KINEMATICS EQUATIONS

KINEMATICS DEALS WITH THE DESCRIPTION OF MOTION WITHOUT CONSIDERING THE CAUSES. THE KEY KINEMATIC FORMULAS
RELATE DISPLACEMENT, VELOCITY, ACCELERATION, AND TIME. THESE EQUATIONS ARE VITAL FOR ANALYZING THE MOTION OF
OBJECTS MOVING WITH UNIFORM OR UNIFORMLY ACCELERATED VELOCITY.

e v =uU+ AT (FINAL VELOCITY)
e 5 =UT + %AT? (DISPLACEMENT)
e v2=y?+ 2as (VELOCITY-DISPLACEMENT RELATION)

o s=((U+Vv)/2)x T (AVERAGE VELOCITY)

NewTOoN’s LAWS AND DYNAMICS

NEWTON’S LAWS OF MOTION FORM THE BASIS FOR CLASSICAL MECHANICS. THEY EXPLAIN HOW FORCES CAUSE CHANGES IN THE
MOTION OF OBJECTS. THE FORMULAS DERIVED FROM THESE LAWS HELP CALCULATE NET FORCE, FRICTION, TENSION, AND



ACCELERATION.
o F = MA (FORCE EQUALS MASS TIMES ACCELERATION)
e F_rricTION = MN (FRICTIONAL FORCE, WHERE M IS THE COEFFICIENT OF FRICTION AND N IS THE NORMAL FORCE)

o WEIGHT: W = MG (\WHERE G IS GRAVITATIONAL ACCELERATION)

Y/ oRrk, ENERGY, AND POWER

\X/ORK, ENERGY, AND POWER FORMULAS DESCRIBE THE TRANSFER AND CONVERSION OF ENERGY IN MECHANICAL SYSTEMS. THeY
ARE CRUCIAL FOR UNDERSTANDING HOW FORCES PERFORM TASKS AND HOW ENERGY IS CONSERVED OR DISSIPATED.

\Work: W = Fb cose

KINETIC ENERGY: KE = JoMv?

POTENTIAL ENErGY: PE = MGH

Power: P = W/ /T (\WoRrK DONE PER UNIT TIME)

MOMENTUM AND IMPULSE

MOMENTUM AND IMPULSE EQUATIONS EXPLAIN THE EFFECTS OF FORCES APPLIED OVER TIME, PARTICULARLY IN COLLISIONS AND
EXPLOSIONS. CONSERVATION OF MOMENTUM IS A FUNDAMENTAL PRINCIPLE IN ISOLATED SYSTEMS.

o MOMENTUM: P = MV
e |MPULSE: | = FAT

o CONSERVATION OF MOMENTUM: M;V; + MoV = MVy' + MoV,

THERMODYNAMICS AND HEAT TRANSFER FORMULAS

THERMODYNAMICS EXPLORES THE PRINCIPLES GOVERNING HEAT, TEMPERATURE, AND ENERGY TRANSFER. THE PHYSICS ONE
FORMULA SHEET INCLUDES EQUATIONS THAT DESCRIBE THE BEHAVIOR OF GASES, HEAT EXCHANGE, AND WORK DONE IN
THERMODYNAMIC PROCESSES.

TEMPERATURE AND HEAT

UNDERSTANDING TEMPERATURE SCALES AND HEAT TRANSFER MECHANISMS IS FUNDAMENTAL IN THERMODYNAMICS. THE FORMULAS
QUANTIFY HOW HEAT ENERGY AFFECTS TEMPERATURE CHANGES AND PHASE TRANSITIONS.

L4 Q =McAT <HEAT TRANSFERRED, WHERE M IS MASS, C IS SPECIFIC HEAT CAPACITY, AND AT IS TEMPERATURE CHANGE)

e Q =ML (HEAT DURING PHASE CHANGE, WITH L AS LATENT HEAT)



o Conversion BETWEEN CELSIUS AND KeLvin: T(K) = T(°C) + 273.15

GAs LAaws

THE BEHAVIOR OF IDEAL GASES IS DESCRIBED THROUGH SEVERAL KEY LAWS THAT RELATE PRESSURE, VOLUME, AND
TEMPERATURE. THESE FORMULAS ALLOW FOR THE PREDICTION OF GAS BEHAVIOR UNDER DIFFERENT CONDITIONS.

® BovLe’s Law: P,V = P,V, (PRESSURE-VOLUME RELATIONSHIP AT CONSTANT TEMPERATURE)
e CHARLES>S Law: V,/T,= V,/T, (VOLUME-TEMPERATURE RELATIONSHIP AT CONSTANT PRESSURE)

e IDEAL GAs LAw: PV =NRT (RELATES PRESSURE, VOLUME, TEMPERATURE, AND AMOUNT OF GAS)

FiIrsT LAW OF THERMODYNAMICS

THIS FUNDAMENTAL LAW EXPRESSES THE CONSERVATION OF ENERGY IN THERMODYNAMIC SYSTEMS, RELATING INTERNAL ENERGY
CHANGES TO HEAT AND WORK.

e AU = Q - W (CHANGE IN INTERNAL ENERGY EQUALS HEAT ADDED MINUS \WORK DONE BY THE SYSTEM)

ELECTROMAGNETISM FORMULAS

ELECTROMAGNETISM INVOLVES THE STUDY OF ELECTRIC AND MAGNETIC FIELDS AND THEIR INTERACTIONS. THE PHYSICS ONE
FORMULA SHEET INCLUDES FORMULAS FOR ELECTRIC FORCES, FIELDS, POTENTIAL, CIRCUITS, AND MAGNETIC EFFECTS.

ELecTrRICITY

BASIC ELECTRICITY FORMULAS DESCRIBE THE RELATIONSHIPS BETWEEN VOLTAGE, CURRENT, RESISTANCE, AND POWER IN
ELECTRICAL CIRCUITS.

OnMs Law: V = IR (VOLTAGE EQUALS CURRENT TIMES RESISTANCE)

Power: P = VI=12R = V?/R

® RESISTANCE IN SERIES: R_TOTAL =R, + R, + ...

RESISTANCE IN PARALLEL: 1/R_ToTaL = 1/R,+ 1/R, + ...

ELecTRIC FIELDS AND POTENTIAL

FORMULAS IN THIS CATEGORY DESCRIBE HOW CHARGES INTERACT THROUGH ELECTRIC FIELDS AND POTENTIALS, ESSENTIAL FOR
UNDERSTANDING ELECTROSTATICS.

e ELECTRIC FORCE: F = k(Q,Q,)/R?



e ELecTRIC FIELD: E = F/Q = kQ/R?

e ELECTRIC POTENTIAL: V = kQ/R

MAGNETISM

MAGNETIC FIELD CONCEPTS INCLUDE FORCES ON MOVING CHARGES AND CURRENTS IN MAGNETIC FIELDS, AS WELL AS PROPERTIES
OF MAGNETIC MATERIALS.

® MAGNETIC FORCE ON A MOVING CHARGE: F = QVB siNne
o FORCE ON CURRENT-CARRYING WIRE: F = ILB sine

® MAGNETIC FIELD OF A LONG STRAIGHT WIRE: B = (Mg1)/(2rr)

W AVE AND OPTICS FORMULAS

W/ AVE AND OPTICS PHYSICS DESCRIBE THE BEHAVIOR OF LIGHT AND SOUND WAVES, INCLUDING THEIR PROPAGATION,
REFLECTION, REFRACTION, AND INTERFERENCE. THE PHYSICS ONE FORMULA SHEET COVERS THESE ESSENTIAL WAVE PROPERTIES
AND OPTICAL PRINCIPLES.

\¥ AVE PROPERTIES

\W AVE FORMULAS RELATE FREQUENCY, WAVELENGTH, SPEED, AND AMPLITUDE TO DESCRIBE WAVE MOTION IN VARIOUS MEDIA.
o \WAVE SPEED: V = FA (FREQUENCY TIMES WAVELENGTH)
o FrReQUENCY: F = 1/T (INVERSE OF PERIOD)

e Perion: T = 1/F

Sounp W AVES

SOUND WAVE FORMULAS CALCULATE SPEED IN DIFFERENT MEDIA, INTENSITY, AND THE DopPPLER EFFECT, WHICH EXPLAINS
CHANGES IN FREQUENCY DUE TO RELATIVE MOTION.

® SPEED OF SOUND IN AIR: V & 331 + 0.6T (M/s, T n°C)

o INTENSITY LEVEL: B = 10 Loa(l/1g)

e DoppLER EFFecT:F ' =r(v £ v_0)/(VE Vv_s)



OPTICS

OPTICS FORMULAS ARE ESSENTIAL FOR UNDERSTANDING IMAGE FORMATION, LENS AND MIRROR PROPERTIES, AND LIGHT BEHAVIOR.
e Lens/MIRROR EQUATION: 1/F = 1/po + 1/pbI
® MAGNIFICATION: M = -DI/DO

® SNELL’S LAW: Ny SIN®; = Ny SINO,

MoDERN PHYsIcs FORMULAS

MODERN PHYSICS ENCOMPASSES THEORIES AND PHENOMENA BEYOND CLASSICAL PHYSICS, SUCH AS QUANTUM MECHANICS AND
RELATIVITY. THE PHYSICS ONE FORMULA SHEET INCLUDES PIVOTAL EQUATIONS THAT DESCRIBE ENERGY QUANTIZATION, ATOMIC
MODELS, AND RELATIVISTIC EFFECTS.

QUANTUM MECHANICS

Key QUANTUM FORMULAS ADDRESS THE PARTICLE-WAVE DUALITY AND ENERGY QUANTIZATION IN ATOMS.

o ENERGY OF A PHOTON: E = HF (H IS PLANCK’S CONSTANT)
® DE BROGLIE WAVELENGTH: A = H/P

® PHOTOELECTRIC EFFECT: KE_ MAX = HF - ¢ (\W ORK FUNCTION ¢)

RELATIVITY

RELATIVITY FORMULAS DESCRIBE THE BEHAVIOR OF OBJECTS MOVING AT SPEEDS CLOSE TO THE SPEED OF LIGHT AND THE
RELATIONSHIP BETWEEN MASS AND ENERGY.

e TIMEDILATION: T=To /B (1 -Vv3/c?)
e LenGTH conTRACTION: L = Lo B (1 -v23/c?)

e MASS-ENERGY EQUIVALENCE: E = Mc?

PHYsIcAL CONSTANTS AND UNITS

A COMPREHENSIVE PHYSICS ONE FORMULA SHEET MUST INCLUDE THE FUNDAMENTAL PHYSICAL CONSTANTS AND UNIT
CONVERSIONS CRITICAL FOR ACCURATE CALCULATIONS AND CONSISTENCY IN SCIENTIFIC W ORK.

Key PHyYsicaL CONSTANTS

THE FOLLOWING CONSTANTS FREQUENTLY APPEAR IN PHYSICS FORMULAS AND CALCULATIONS.



SpeeD OF LIGHT, ¢ = 3.00 x 108 m/s

o GRAVITATIONAL ACCELERATION, G = 9.8 1 M/s?

® PLANCK’S CONSTANT, H= 6.626 x 10734 J's

o ELEMENTARY CHARGE, E= 1.602 x 1077 C

o UNIVERSAL GRAVITATIONAL CONSTANT, G = 6.674 x 107" N-M?/kG?

® PERMITTIVITY OF FREE SPACE, Eg = 8.85 X 1072 F/M

PERMEABILITY OF FREE SPACE, Mg = 4n X 1077 T'M/A

CoMmMoN UNITs AND CONVERSIONS

(UNDERSTANDING UNITS AND THEIR CONVERSIONS IS VITAL FOR COHERENT AND ACCURATE PHYSICS CALCULATIONS.

o 1 jouLe (J) = 1 kG'M?/s? (UNIT OF ENERGY )

1 NewTonN (N) = 1 kG'M/s? (UNIT OF FORCE)

1 pascaL (Pa) = 1 N/mM2 (UNIT OF PRESSURE)
o TeMPERATURE: CELSIUS TO KELVIN, K=°C + 273.15

ENErRGY UNITS: 1 EV = 1.602 x 107"

FREQUENTLY ASKeED QUESTIONS

W/HAT IS TYPICALLY INCLUDED IN A PHYSICS ONE FORMULA SHEET?

A PHYsICS ONE FORMULA SHEET USUALLY INCLUDES FUNDAMENTAL FORMULAS RELATED TO MECHANICS, KINEMATICS, DYNAMICS,
\WORK AND ENERGY, MOMENTUM, ROTATIONAL MOTION, GRAVITATION, AND BASIC THERMODYNAMICS.

How cAN A PHYSICS ONE FORMULA SHEET HELP STUDENTS DURING EXAMS?

A FORMULA SHEET HELPS STUDENTS SAVE TIME BY PROVIDING QUICK ACCESS TO ESSENTIAL FORMULAS, REDUCING THE NEED TO
MEMORIZE THEM, AND ALLOWING THEM TO FOCUS MORE ON PROBLEM~-SOLVING AND CONCEPTUAL UNDERSTANDING DURING EXAMS.

ARE DERIVATIONS INCLUDED ON A PHYSICS ONE FORMULA SHEET?

TYPICALLY, DERIVATIONS ARE NOT INCLUDED ON A PHYSICS ONE FORMULA SHEET, IT PRIMARILY CONTAINS THE FINAL
FORMULAS AND CONSTANTS NEEDED FOR SOLVING PROBLEMS EFFICIENTLY.

\X/HERE CAN | FIND OR DOWNLOAD A PHYSICS ONE FORMULA SHEET?

PHYsICS ONE FORMULA SHEETS CAN BE FOUND ON UNIVERSITY WEBSITES, EDUCATIONAL PLATFORMS, OR BY SEARCHING FOR
‘PHYsIcs ONE FORMULA SHEET PDF’ ONLINE. MANY INSTRUCTORS ALSO PROVIDE CUSTOMIZED SHEETS TAILORED TO THEIR
COURSE SYLLABUS.



\W/HAT ARE SOME MUST-KNOW FORMULAS ON A PHYSICS ONE FORMULA SHEET FOR
MECHANICS?

MUST-KNOW FORMULAS INCLUDE NEWTON’'S SECOND LAW (F=MA), KINEMATIC EQUATIONS (E.G., V = U + AT), WORK-ENERGY
THEOREM (\W=AK), AND MOMENTUM EQUATIONS (P=MV AND CONSERVATION OF MOMENTUM).

CAN | cusToMizE MY PHYsICS ONE FORMULA SHEET?

YES, STUDENTS CAN CUSTOMIZE THEIR FORMULA SHEETS BY INCLUDING FORMULAS THEY FIND CHALLENGING, ADDING UNIT
CONVERSIONS, OR WRITING BRIEF NOTES TO ENHANCE UNDERSTANDING AND QUICK RECALL DURING EXAMS.

ARE CONSTANTS LIKE GRAVITATIONAL ACCELERATION INCLUDED ON THE PHYSICS ONE
FORMULA SHEET?

YES, COMMONLY USED CONSTANTS SUCH AS GRAVITATIONAL ACCELERATION (G =938 M/S2>, PLANCK'S CONSTANT, SPEED OF
LIGHT, AND COULOMB'S CONSTANT ARE USUALLY INCLUDED FOR CONVENIENCE.

How oFTEN SHoULD | UPDATE MY PHYSICS ONE FORMULA SHEET DURING THE COURSE?

IT'S HELPFUL TO UPDATE YOUR FORMULA SHEET REGULARLY AS YOU PROGRESS THROUGH THE COURSE TO INCLUDE NEW
FORMULAS, REFINE EXISTING ONES, AND REMOVE LESS RELEVANT INFORMATION TO KEEP IT CONCISE AND EFFECTIVE.

ADDITIONAL RESOURCES

1. PHYSICS FormULA HANDBOOK: ESSENTIAL EQUATIONS FOR STUDENTS AND PROFESSIONALS

THIS COMPREHENSIVE HANDBOOK COMPILES KEY PHYSICS FORMULAS ACROSS VARIOUS TOPICS, FROM MECHANICS TO
ELECTROMAGNETISM AND THERMODYNAMICS. |T IS DESIGNED FOR QUICK REFERENCE AND EASY UNDERSTANDING, MAKING IT IDEAL
FOR STUDENTS PREPARING FOR EXAMS AND PROFESSIONALS NEEDING A RELIABLE RESOURCE. EACH FORMULA IS ACCOMPANIED BY
CONCISE EXPLANATIONS AND UNITS FOR CLARITY.

2. MASTERING PHYSIcS FormuLAS: A Concise GUIDE

THIS GUIDE PROVIDES A STREAMLINED COLLECTION OF ESSENTIAL PHYSICS FORMULAS, ORGANIZED BY SUBJECT AREA. |T FOCUSES
ON CLARITY AND BREVITY, HELPING READERS QUICKLY GRASP THE FUNDAMENT AL EQUATIONS NEEDED FOR PROBLEM-SOLVING. THE
BOOK ALSO INCLUDES TIPS ON HOW AND WHEN TO APPLY EACH FORMULA EFFECTIVELY.

3. PHysics FormuLA SHEET FOR COMPETITIVE EXAMS

T AILORED FOR STUDENTS PREPARING FOR COMPETITIVE EXAMS, THIS FORMULA SHEET COVERS CRITICAL PHYSICS EQUATIONS
REQUIRED IN TESTS LIKE THE SAT, GRE, AND ENGINEERING ENTRANCE EXAMS. |T EMPHASIZES THE MOST FREQUENTLY USED
FORMULAS, ENSURING EFFICIENT STUDY AND RECALL. THE BOOK ALSO INCLUDES EXAMPLE PROBLEMS TO DEMONSTRATE FORMULA
APPLICATION.

4. ESSenTIAL PHYsSICS FormuLAS AND CONCEPTS

THIS BOOK COMBINES KEY PHYSICS FORMULAS WITH BRIEF CONCEPTUAL SUMMARIES TO ENHANCE UNDERSTANDING. |T COVERS A
BROAD RANGE OF TOPICS, INCLUDING MECHANICS, WAVES, OPTICS, AND MODERN PHYSICS. THE FORMAT SUPPORTS BOTH QUICK
REVISION AND DEEPER LEARNING, MAKING IT A VERSATILE STUDY TOOL.

5. Prysics FormuLA COMPENDIUM: FROM BASICS TO ADVANCED

IDEAL FOR BOTH BEGINNERS AND ADVANCED LEARNERS, THIS COMPENDIUM OFFERS A COMPLETE SET OF PHYSICS FORMULAS,
CATEGORIZED BY DIFFICULTY AND TOPIC. |T INCLUDES DERIVATIONS AND EXPLANATIONS TO HELP READERS UNDERSTAND THE
ORIGIN AND APPLICATION OF EACH FORMULA. | HE BOOK SERVES AS A VALUABLE REFERENCE FOR COURSEWORK AND RESEARCH.

6. QuICK REFERENCE PHYSICS FORMULA SHEET

DESIGNED FOR ON-THE-GO STUDY, THIS QUICK REFERENCE SHEET COMPILES THE MOST VITAL PHYSICS FORMULAS IN A CONCISE
EASY-TO-NAVIGATE FORMAT. |T COVERS MAJOR AREAS SUCH AS KINEMATICS, ENERGY , ELECTROMAGNETISM, AND NUCLEAR
PHYSICS. PERFECT FOR LAST-MINUTE REVISION OR AS A CLASSROOM SUPPLEMENT.
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7. PHYSICS EQUATIONS AND FORMULAE FOR ENGINEERING STUDENTS

FOCUSED ON ENGINEERING APPLICATIONS, THIS BOOK PRESENTS PHYSICS FORMULAS RELEVANT TO VARIOUS ENGINEERING
DISCIPLINES. |T INCLUDES DETAILED EXPLANATIONS, PRACTICAL EXAMPLES, AND UNIT CONVERSIONS TO AID IN REAL-WORLD
PROBLEM SOLVING. THE RESOURCE IS TAILORED TO HELP ENGINEERING STUDENTS BRIDGE THEORY AND PRACTICE.

8. ULTIMATE PHYSICS FORMULA SHEET WiITH EXAMPLES

THIS ULTIMATE FORMULA SHEET NOT ONLY LISTS IMPORTANT PHYSICS EQUATIONS BUT ALSO PROVIDES WORKED EXAMPLES TO
ILLUSTRATE THEIR USE. COVERING A WIDE SPECTRUM OF TOPICS, IT HELPS STUDENTS BUILD CONFIDENCE IN APPLYING FORMULAS
TO SOLVE COMPLEX PROBLEMS. THE BOOK IS STRUCTURED TO FACILITATE BOTH LEARNING AND QUICK REVISION.

9. Prysics FormuLA GUIDE FOR HiGH ScHooL AND COLLEGE

AIMED AT HIGH SCHOOL AND EARLY COLLEGE STUDENTS, THIS GUIDE PRESENTS ESSENTIAL PHYSICS FORMULAS IN AN ACCESSIBLE
MANNER. EACH FORMULA 1S EXPLAINED WITH CONTEXT AND ACCOMPANIED BY DIAGRAMS WHERE HELPFUL. T HE BOOK SUPPORTS
FOUNDATIONAL LEARNING AND ASSISTS IN PREPARING FOR STANDARDIZED TESTS AND COURSEWORK.
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