WHAT IS OSCILLATION IN PHYSICS

WHAT IS OSCILLATION IN PHYSICS IS A FUNDAMENTAL CONCEPT THAT DESCRIBES REPETITIVE, BACK-AND~-FORTH MOTION AROUND
AN EQUILIBRIUM POINT. FROM THE GENTLE SWING OF A PENDULUM TO THE COMPLEX VIBRATIONS OF ATOMS, OSCILLATION IS A
UBIQUITOUS PHENOMENON IN THE NATURAL WORLD AND A CORNERSTONE OF UNDERSTANDING MANY PHYSICAL SYSTEMS. THIS
ARTICLE WILL DELVE DEEP INTO THE INTRICACIES OF OSCILLATION, EXPLORING ITS DEFINING CHARACTERISTICS, DIFFERENT TYPES,
THE MATHEMATICAL UNDERPINNINGS THAT DESCRIBE IT, AND ITS WIDESPREAD APPLICATIONS ACROSS VARIOUS SCIENTIFIC
DISCIPLINES. WE WILL UNRAVEL THE MYSTERIES OF SIMPLE HARMONIC MOTION, DAMPED OSCILLATIONS, AND FORCED
OSCILLATIONS, PROVIDING A COMPREHENSIVE OVERVIEW OF THIS VITAL PHYSICS PRINCIPLE.
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UNDERSTANDING THE CORE CONCEPT OF OSCILLATION

AT ITS HEART, OSCILLATION REFERS TO ANY MOTION THAT REPEATS ITSELF OVER A PERIOD OF TIME. IMAGINE A SWING SET,
WHEN YOU PUSH IT, IT MOVES BACK AND FORTH, TRACING A CONSISTENT PATH. THIS BACK-AND-FORTH MOVEMENT, CENTERED
AROUND A STABLE RESTING POSITION, IS THE ESSENCE OF OSCILLATION. THE KEY INGREDIENT IS A RESTORING FORCE, A FORCE
THAT ALWAYS ACTS TO BRING THE OBJECT BACK TOWARDS ITS EQUILIBRIUM, OR EQUILIBRIUM POSITION. WITHOUT THIS
RESTORING FORCE, THE MOTION WOULDN'T BE OSCILLATORY, IT WOULD EITHER CONTINUE IN ONE DIRECTION OR SETTLE AT THE
EQUILIBRIUM POINT.

THIS REPETITIVE NATURE IS WHAT MAKES OSCILLATIONS SO PREDICTABLE AND, CONSEQUENTLY, SO USEFUL FOR SCIENTIFIC
STUDY AND TECHNOLOGICAL APPLICATION. WHETHER IT'S THE RHYTHMIC BEAT OF A DRUM, THE WAVES ON THE OCEAN, OR THE
ALTERNATING CURRENT POWERING OUR HOMES, OSCILLATIONS ARE SILENTLY AT PLAY. UNDERSTANDING WHAT OSCILLATION IS
IN PHYSICS ALLOWS US TO MODEL, PREDICT, AND EVEN CONTROL THESE PHENOMENA, LEADING TO ADVANCEMENTS IN COUNTLESS
FIELDS.

Key CHARACTERISTICS OF OSCILLATORY MOTION

SEVERAL DEFINING FEATURES DISTINGUISH OSCILLATORY MOTION FROM OTHER TYPES OF MOVEMENT. RECOGNIZING THESE
CHARACTERISTICS IS CRUCIAL FOR ACCURATELY IDENTIFYING AND ANALYZING OSCILLATIONS. THESE PROPERTIES ALLOW
PHYSICISTS TO QUANTIFY AND COMPARE DIFFERENT OSCILLATORY SYSTEMS.

AMPLITUDE

THE AMPLITUDE OF AN OSCILLATION IS THE MAXIMUM DISPLACEMENT OR DISTANCE MOVED BY A POINT ON A VIBRATING BODY OR
W AVE MEASURED FROM ITS EQUILIBRIUM POSITION. THINK OF THE SWING AGAIN: THE AMPLITUDE IS HOW FAR THE SWING GOES
OUT FROM ITS LOWEST POINT, EITHER TO THE LEFT OR THE RIGHT. A LARGER AMPLITUDE MEANS A MORE VIGOROUS
OSCILLATION. |T'S OFTEN MEASURED IN UNITS OF LENGTH, LIKE METERS.



PeriOD

THE PERIOD OF OSCILLATION, DENOTED BY THE SYMBOL /Tl, IS THE TIME TAKEN FOR ONE COMPLETE CYCLE OF THE MOTION. IN
OUR SWING ANALOGY, IT'S THE TIME IT TAKES FOR THE SWING TO GO FROM ONE EXTREME, ALL THE WAY TO THE OTHER
EXTREME, AND BACK TO ITS STARTING EXTREME. A LONGER PERIOD MEANS THE OSCILLATION IS SLOWER, WHILE A SHORTER
PERIOD INDICATES A FASTER OSCILLATION. THE UNIT OF PERIOD IS SECONDS.

FREQUENCY

FREQUENCY, DENOTED BY IF’, IS CLOSELY RELATED TO THE PERIOD AND REPRESENTS THE NUMBER OF COMPLETE CYCLES THAT
OCCUR IN ONE UNIT OF TIME, USUALLY ONE SECOND. IT’'S THE INVERSE OF THE PERIOD: F = 1/T SO, IF A PENDULUM HAS A
PERIOD OF 2 SECONDS, ITS FREQUENCY IS 0.5 HerTz (HZ), MEANING IT COMPLETES HALF A CYCLE PER SECOND. FREQUENCY IS
MEASURED IN HERTZ (HZ), WHERE 1 Hz EQUALS ONE CYCLE PER SECOND. HIGHER FREQUENCY MEANS MORE RAPID OSCILLATIONS.

EQuiLisrIUM PosITION

THE EQUILIBRIUM POSITION IS THE POINT OF REST OR MINIMUM POTENTIAL ENERGY FOR THE OSCILLATING SYSTEM. W/HEN THE
OBJECT IS AT THIS POSITION, THE NET FORCE ACTING ON IT IS ZERO. ANY DISPLACEMENT FROM THIS POINT WILL RESULT IN A
RESTORING FORCE PUSHING OR PULLING THE OBJECT BACK TOWARDS IT. FOR A SIMPLE PENDULUM, THE EQUILIBRIUM POSITION IS
THE LOWEST POINT IT REACHES.

ResTORING FORCE

AS MENTIONED EARLIER, THE RESTORING FORCE IS THE FUNDAMENTAL DRIVER OF OSCILLATION. IT'S A FORCE THAT ALWAYS
OPPOSES THE DISPLACEMENT OF THE OBJECT FROM ITS EQUILIBRIUM POSITION AND TRIES TO BRING IT BACK. THE NATURE OF THIS
FORCE VARIES DEPENDING ON THE SYSTEM. IN A SPRING-MASS SYSTEM, IT'S THE ELASTIC FORCE OF THE SPRING (HOOKE,S LA\X/),
WHILE FOR A PENDULUM, IT'S A COMPONENT OF GRAVITY.

TyPes oF OSCILLATIONS

W/HILE THE FUNDAMENTAL PRINCIPLE OF REPETITIVE MOTION HOLDS TRUE, OSCILLATIONS CAN MANIFEST IN SEVERAL DISTINCT
WAYS, EACH WITH ITS OWN CHARACTERISTICS AND GOVERNING PRINCIPLES. UNDERSTANDING THESE DIFFERENT TYPES HELPS US
CATEGORIZE AND ANALYZE THE VAST ARRAY OF OSCILLATORY PHENOMENA \WE ENCOUNTER.

Free OSCILLATION

FrEeE OSCILLATIONS, ALSO KNOWN AS NATURAL OSCILLATIONS, OCCUR WHEN A SYSTEM IS DISPLACED FROM ITS EQUILIBRIUM
POSITION AND THEN ALLOWED TO OSCILLATE WITHOUT ANY EXTERNAL DRIVING FORCE OR DAMPING. THE SYSTEM OSCILLATES
AT ITS NATURAL FREQUENCY, WHICH IS AN INHERENT PROPERTY DETERMINED BY THE SYSTEM'S MASS AND STIFFNESS. THINK OF
PLUCKING A GUITAR STRING, IT VIBRATES AT ITS NATURAL FREQUENCY FOR A SHORT WHILE BEFORE THE SOUND FADES.

DAMPED OSCILLATION

IN REAL-WORLD SCENARIOS, OSCILLATIONS RARELY CONTINUE INDEFINITELY WITHOUT LOSING ENERGY. DAMPED OSCILLATIONS
OCCUR WHEN A DISSIPATIVE FORCE, SUCH AS FRICTION OR AIR RESISTANCE, OPPOSES THE MOTION. THIS FORCE CAUSES THE
AMPLITUDE OF THE OSCILLATION TO GRADUALLY DECREASE OVER TIME UNTIL THE SYSTEM EVENTUALLY COMES TO REST AT ITS
EQUILIBRIUM POSITION. A PENDULUM SWINGING IN AIR WILL EVENTUALLY STOP DUE TO AIR RESISTANCE. THE RATE AT WHICH
THE AMPLITUDE DECREASES DEPENDS ON THE AMOUNT OF DAMPING.



FOrCED OSCILLATION

FORCED OSCILLATIONS HAPPEN WHEN AN EXTERNAL PERIODIC FORCE IS APPLIED TO AN OSCILLATING SYSTEM. THIS EXTERNAL
FORCE DRIVES THE SYSTEM TO OSCILLATE AT THE FREQUENCY OF THE APPLIED FORCE, NOT NECESSARILY ITS NATURAL
FREQUENCY. |F THE DRIVING FREQUENCY IS CLOSE TO THE SYSTEM'S NATURAL FREQUENCY, THE AMPLITUDE OF THE
OSCILLATIONS CAN BECOME VERY LARGE, A PHENOMENON KNOWN AS RESONANCE. A CLASSIC EXAMPLE IS PUSHING A CHILD ON A
SWING; YOU ARE APPLYING A PERIODIC FORCE TO MAINTAIN THEIR MOTION.

SiMpLE HARMONIC MoTIoN (SHM) ExPLAINED

SiMPLE HARMONIC MOTION (SHM) IS A SPECIAL TYPE OF OSCILLATION THAT SERVES AS A FUNDAMENTAL MODEL IN PHYSICS.
IT'S CHARACTERIZED BY A SPECIFIC RELATIONSHIP BETWEEN THE RESTORING FORCE AND THE DISPLACEMENT FROM EQUILIBRIUM.
MANY COMPLEX OSCILLATORY SYSTEMS CAN BE APPROXIMATED AS SHM, MAKING IT AN INCREDIBLY POWERFUL CONCEPT.

THe DerINING CHARACTERISTIC oF SHM

THE DEFINING FEATURE OF SHM IS THAT THE RESTORING FORCE IS DIRECTLY PROPORTIONAL TO THE DISPLACEMENT FROM THE
EQUILIBRIUM POSITION AND ACTS IN THE OPPOSITE DIRECTION. MATHEMATICALLY, THIS IS EXPRESSED AS F = ~KX, WHERE s
THE RESTORING FORCE, "%’ IS THE DISPLACEMENT FROM EQUILIBRIUM, AND kIS A CONSTANT OF PROPORTIONALITY, OFTEN
CALLED THE SPRING CONSTANT OR STIFFNESS. THE NEGATIVE SIGN INDICATES THAT THE FORCE ALWAYS ACTS TO PULL THE
OBJECT BACK TOWARDS EQUILIBRIUM. A PERFECT EXAMPLE IS AN IDEAL MASS ATTACHED TO AN IDEAL SPRING.

Key FEATURES oF SHM

SHM IS CHARACTERIZED BY A CONSTANT AMPLITUDE (IN THE ABSENCE OF DAMPING), A CONSTANT PERIOD, AND A SINUSOIDAL
MOTION, MEANING THE DISPLACEMENT, VELOCITY, AND ACCELERATION VARY SINUSOIDALLY WITH TIME, OFTEN DESCRIBED BY SINE
OR COSINE FUNCTIONS. THE VELOCITY IS MAXIMUM AT THE EQUILIBRIUM POSITION AND ZERO AT THE EXTREME POINTS OF
DISPLACEMENT. CONVERSELY, THE ACCELERATION IS MAXIMUM AT THE EXTREME POINTS AND ZERO AT THE EQUILIBRIUM POSITION.

ExAMPLES oF SHM

WHILE TRULY IDEAL SHM IS RARE IN NATURE, MANY SYSTEMS APPROXIMATE IT VERY WELL. THESE INCLUDE:

e AN IDEAL MASS ATTACHED TO AN IDEAL SPRING OSCILLATING HORIZONTALLY OR VERTICALLY.
e A SIMPLE PENDULUM WITH SMALL ANGULAR DISPLACEMENTS.
® THE VIBRATIONS OF A TUNING FORK.

® THE OSCILLATIONS OF ATOMS IN A CRYSTAL LATTICE.

Beyonp SHM: DAMPED AND FORCED OSCILLATIONS

WHILE SHM PROVIDES A SIMPLIFIED, IDEALIZED MODEL, MOST REAL-WORLD OSCILLATIONS ARE INFLUENCED BY ENERGY LOSS OR
EXTERNAL FORCES. UNDERSTANDING DAMPED AND FORCED OSCILLATIONS ALLOWS US TO ACCOUNT FOR THESE COMPLEXITIES
AND PREDICT THE BEHAVIOR OF SYSTEMS MORE ACCURATELY.



DAMPED OscCILLATIONS: THE REALITY OF ENERGY LoOSs

DAMPING IS THE GRADUAL REDUCTION IN THE AMPLITUDE OF AN OSCILLATION DUE TO ENERGY DISSIPATION. THIS ENERGY IS
TYPICALLY LOST AS HEAT DUE TO FRICTION, AIR RESISTANCE, OR INTERNAL MATERIAL PROPERTIES. THE RATE OF DAMPING
DETERMINES HOW QUICKLY THE OSCILLATIONS DIE OUT. THERE ARE THREE MAIN TYPES OF DAMPING:

* UNDERDAMPING: THE SYSTEM OSCILLATES WITH DECREASING AMPLITUDE, EVENTUALLY COMING TO REST. THIS IS THE
MOST COMMON TYPE SEEN IN EVERYDAY PHENOMENA.

o CRITICAL DAMPING: THE SYSTEM RETURNS TO EQUILIBRIUM AS QUICKLY AS POSSIBLE WITHOUT OSCILLATING. THIS IS
OFTEN THE DESIRED BEHAVIOR IN SYSTEMS LIKE CAR SHOCK ABSORBERS.

¢ OVERDAMPING: THE SYSTEM RETURNS TO EQUILIBRIUM SLOWLY AND WITHOUT OSCILLATION, TAKING LONGER THAN
CRITICAL DAMPING.

Forcep OSCILLATIONS AND RESONANCE

W/HEN AN EXTERNAL PERIODIC FORCE IS APPLIED TO A SYSTEM, IT CAN CAUSE FORCED OSCILLATIONS. THE SYSTEM'S RESPONSE
DEPENDS HEAVILY ON THE FREQUENCY OF THIS DRIVING FORCE. |F THE DRIVING FREQUENCY IS CLOSE TO THE SYSTEM'S NATURAL
FREQUENCY, A PHENOMENON CALLED RESONANCE OCCURS. RESONANCE LEADS TO A DRAMATIC INCREASE IN THE AMPLITUDE OF
THE OSCILLATIONS, EVEN WITH A RELATIVELY SMALL DRIVING FORCE. THIS PRINCIPLE IS USED IN TUNING MUSICAL INSTRUMENTS,
RADIO RECEIVERS, AND EVEN IN SOME DESTRUCTIVE EVENTS LIKE THE COLLAPSE OF BRIDGES UNDER WIND ACTION.

THe PHYSICS BEHIND OSCILLATIONS: MATHEMATICAL DESCRIPTIONS

TO TRULY GRASP WHAT OSCILLATION IS IN PHYSICS AND TO PREDICT ITS BEHAVIOR, MATHEMATICAL DESCRIPTIONS ARE
ESSENTIAL. THESE EQUATIONS ALLOW US TO MODEL THE MOTION PRECISELY AND UNDERSTAND THE RELATIONSHIPS BETWEEN
DIFFERENT PARAMETERS.

THe EQUATION OoF MoTIoN For SHM

THE FUNDAMENTAL DIFFERENTIAL EQUATION DESCRIBING SHM Is: M(D?x/DT2) + kx = 0. HERE, ‘M’ IS THE MASS OF THE
OSCILLATING OBJECT, ‘X’ IS ITS DISPLACEMENT FROM EQUILIBRIUM, AND 'K’ IS THE SPRING CONSTANT. SOLVING THIS EQUATION
YIELDS SOLUTIONS OF THE FORM X(T) = A cos(NT + ¢), WHERE ‘A’ IS THE AMPLITUDE, ‘A’ IS THE ANGULAR FREQUENCY (N =
(k/M)), 'T" 1S TIME, AND ‘¢’ IS THE PHASE CONSTANT, WHICH DETERMINES THE INITIAL POSITION AND VELOCITY OF THE
OSCILLATOR.

ENERGY IN OSCILLATORY SYSTEMS

IN AN UNDAMPED OSCILLATORY SYSTEM, THE TOTAL MECHANICAL ENERGY (THE SUM OF KINETIC AND POTENTIAL ENERGY)
REMAINS CONSTANT. AS THE SYSTEM OSCILLATES, ENERGY CONTINUOUSLY TRANSFORMS BETWEEN KINETIC ENERGY (ENERGY OF
MOTION) AND POTENTIAL ENERGY (STORED ENERGY DUE TO POSITION). KINETIC ENERGY IS MAXIMUM AT THE EQUILIBRIUM
POSITION, WHILE POTENTIAL ENERGY IS MAXIMUM AT THE EXTREME POINTS OF DISPLACEMENT. IN DAMPED OSCILLATIONS, THIS
TOTAL ENERGY GRADUALLY DECREASES.

APPLICATIONS OF OSCILLATION IN THE REAL W ORLD



THE PRINCIPLES OF OSCILLATION ARE NOT JUST THEORETICAL CURIOSITIES, THEY ARE FUNDAMENTAL TO COUNTLESS
TECHNOLOGIES AND NATURAL PHENOMENA. FROM THE SMALLEST ATOMIC VIBRATIONS TO THE LARGEST ASTRONOMICAL
MOVEMENTS, OSCILLATIONS PLAY A CRUCIAL ROLE.

o CLocks AND W ATCHES: THE PRECISE AND REGULAR TICKING OF MECHANICAL CLOCKS AND THE STEADY OSCILLATION OF
QUARTZ CRYSTALS IN ELECTRONIC WATCHES ARE PRIME EXAMPLES OF CONTROLLED OSCILLATORY MOTION USED FOR
TIMEKEEPING.

e MUSICAL INSTRUMENTS: THE PRODUCTION OF SOUND RELIES ON OSCILLATIONS. STRINGS VIBRATE, AIR COLUMNS
RESONATE, AND MEMBRANES OSCILLATE TO CREATE THE PITCHES WE HEAR.

® ELECTRONICS: ALTERNATING CURRENT (AC) IS A DIRECT APPLICATION OF OSCILLATION, WITH VOLTAGE AND CURRENT
VARYING SINUSOIDALLY OVER TIME. OSCILLATORS ARE FUNDAMENTAL COMPONENTS IN RADIO TRANSMITTERS, RECEIVERS,
AND MANY OTHER ELECTRONIC DEVICES.

* ENGINEERING: UNDERS T ANDING OSCILLATIONS IS CRITICAL IN DESIGNING BRIDGES, BUILDINGS, AND VEHICLES TO AVOID
RESONANCE AND ENSURE STRUCTURAL INTEGRITY. VIBRATIONS IN MACHINERY NEED TO BE MANAGED TO PREVENT WEAR
AND TEAR.

o MepicAL DEVICES: ULTRASOUND IMAGING UTILIZES HIGH-FREQUENCY SOUND WAVES, WHICH ARE A FORM OF
OSCILLATION.

¢ COMMUNICATION SYSTEMS: RADIO WAVES, MICROWAVES, AND LIGHT WAVES ARE ALL ELECTROMAGNETIC
OSCILLATIONS THAT CARRY INFORMATION ACROSS VAST DISTANCES.

THE PERVASIVE NATURE OF OSCILLATIONS UNDERSCORES THEIR IMPORTANCE IN OUR UNDERSTANDING OF THE UNIVERSE. By
STUDYING THESE REPETITIVE MOTIONS, WE GAIN INSIGHTS INTO THE FUNDAMENTAL FORCES AND STRUCTURES THAT GOVERN
REALITY.

IN CONCLUSION, THE CONCEPT OF OSCILLATION IN PHYSICS IS A RICH AND MULTIFACETED ONE, ENCOMPASSING REPETITIVE
MOTION, RESTORING FORCES, AND DISTINCT CHARACTERISTICS LIKE AMPLITUDE AND PERIOD. FROM THE IDEALIZED SIMPLICITY OF
SIMPLE HARMONIC MOTION TO THE COMPLEXITIES OF DAMPED AND FORCED OSCILLATIONS, THE STUDY OF THESE PHENOMENA
PROVIDES ESSENTIAL TOOLS FOR UNDERSTANDING AND ENGINEERING THE WORLD AROUND US. THE PRINCIPLES OF OSCILLATION
ARE NOT CONFINED TO TEXTBOOKS; THEY ARE WOVEN INTO THE FABRIC OF OUR DAILY LIVES, POWERING OUR TECHNOLOGIES,
SHAPING OUR ENVIRONMENTS, AND REVEALING THE FUNDAMENTAL RHYTHMS OF NATURE.

FREQUENTLY AskeD QUESTIONS

QI \WHAT IS THE DIFFERENCE BETWEEN OSCILLATION AND VIBRATION?

A: IN MANY CONTEXTS, THE TERMS OSCILLATION AND VIBRATION ARE USED INTERCHANGEABLY. HO\X/EVER, VIBRATION OFTEN
REFERS TO THE RAPID, BACK-AND-FORTH MOVEMENT OF AN OBJECT, TYPICALLY AT A HIGHER FREQUENCY , WHILE OSCILLATION IS
A MORE GENERAL TERM FOR ANY REPETITIVE MOTION AROUND AN EQUILIBRIUM POINT. ESSENTIALLY/ VIBRATION IS A TYPE OF
OSCILLATION.

Q: Is SiMPLE HARMONIC MOTION FOUND IN NATURE?

A: TRUE, IDEAL SiMPLE HARMONIC MoTION (SHM) IS RARELY FOUND IN NATURE BECAUSE REAL-WORLD SYSTEMS ALMOST
ALWAYS EXPERIENCE SOME FORM OF DAMPING OR EXTERNAL FORCES. HOWEVER, MANY NATURAL PHENOMENA APPROXIMATE SHM
VERY CLOSELY, ESPECIALLY FOR SMALL DISPLACEMENTS, MAKING SHM AN INVALUABLE MODEL FOR UNDERST ANDING THESE
SYSTEMS.



Q: WHAT IS THE SIGNIFICANCE OF RESONANCE IN OSCILLATIONS?

A: RESONANCE IS A CRUCIAL PHENOMENON IN OSCILLATIONS WHERE A SYSTEM'S AMPLITUDE OF OSCILLATION INCREASES
DRAMATICALLY WHEN THE FREQUENCY OF THE DRIVING FORCE MATCHES OR IS CLOSE TO THE SYSTEM'S NATURAL FREQUENCY.
THIS CAN BE BOTH BENEFICIAL, AS IN TUNING A RADIO, AND DESTRUCTIVE, AS SEEN IN BRIDGE COLLAPSES.

Q: How DOES DAMPING AFFECT AN OSCILLATING SYSTEM?

A: DAMPING CAUSES THE AMPLITUDE OF AN OSCILLATING SYSTEM TO DECREASE OVER TIME, DISSIPATING ENERGY FROM THE
SYSTEM, USUALLY AS HEAT. W ITHoUT DAMPING, AN IDEAL OSCILLATING SYSTEM WOULD THEORETICALLY OSCILLATE FOREVER.

Q: CAN YOU GIVE AN EVERYDAY EXAMPLE OF FORCED OSCILLATION?

A: PUSHING A CHILD ON A SWING IS A COMMON EXAMPLE OF FORCED OSCILLATION. THE PERSON PUSHING APPLIES A PERIODIC
FORCE TO KEEP THE SWING MOVING, INFLUENCING ITS MOTION WITH AN EXTERNAL DRIVING FREQUENCY.

QI \WHAT ROLE DOES THE RESTORING FORCE PLAY IN OSCILLATION?

A: THE RESTORING FORCE IS ABSOLUTELY ESSENTIAL FOR OSCILLATION. T IS THE FORCE THAT ALWAYS ACTS TO PUSH OR
PULL THE OSCILLATING OBJECT BACK TOWARDS ITS EQUILIBRIUM POSITION, CAUSING THE REPETITIVE BACK~-AND-FORTH MOTION.
W/ ITHOUT A RESTORING FORCE, THE OBJECT WOULD EITHER MOVE AWAY FROM EQUILIBRIUM OR REMAIN AT REST.
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