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UNDERSTANDING CAR CrASHES: IT's Basic PHYsICS
W/ ORKSHEET EXPLORATION

UNDERSTANDING CAR CRASHES IT'S BASIC PHYSICS WORKSHEET PROVIDES A FOUNDATIONAL APPROACH TO UNRAVELING THE
COMPLEX FORCES AT PLAY DURING A COLLISION. EVER WONDERED WHY SEATBELTS ARE CRUCIAL OR HOW SPEED DRAMATICALLY
AMPLIFIES DAMAGE? THIS ARTICLE DELVES INTO THE FUNDAMENTAL PHYSICS PRINCIPLES THAT GOVERN VEHICLE IMPACTS,
TRANSFORMING A POTENTIALLY DAUNTING TOPIC INTO AN ACCESSIBLE LEARNING EXPERIENCE. W/E'LL EXPLORE CONCEPTS LIKE
INERTIA, MOMENTUM, FORCE, AND ENERGY, ILLUSTRATING HOW THEY DIRECTLY INFLUENCE THE OUTCOME OF A CRASH. By
DEMYSTIFYING THESE SCIENTIFIC LAWS, YOU'LL GAIN A DEEPER APPRECIATION FOR VEHICLE SAFETY DESIGN AND THE CRITICAL
IMPORTANCE OF SAFE DRIVING PRACTICES. PREPARE TO ENGAGE WITH THE SCIENCE BEHIND THE SUDDEN STOP AND THE CASCADING
EFFECTS OF IMPACT.
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THe FUNDAMENTAL PRINCIPLES OF MOTION

ATITS CORE, UNDERSTANDING CAR CRASHES IS AN EXERCISE IN APPLYING SR IsaAC NEWTON'S LAWS OF MOTION. THESE
TIMELESS PRINCIPLES, DEVELOPED CENTURIES AGO, STILL ACCURATELY DESCRIBE HOW OBJECTS, INCLUDING VEHICLES AND THEIR
OCCUPANTS, BEHAVE WHEN FORCES ACT UPON THEM. W ITHOUT GRASPING THESE BASIC CONCEPTS, THE MECHANICS OF A
COLLISION REMAIN A MYSTERY. THIS SECTION LAYS THE GROUNDWORK BY INTRODUCING THE CORE IDEAS THAT WILL BE
EXPANDED UPON THROUGHOUT OUR EXPLORATION.

INERTIA: THE TENDENCY TO KEEP MOVING

ONE OF THE MOST INTUITIVE YET CRITICAL CONCEPTS IN CRASH PHYSICS IS INERTIA. INERTIA IS SIMPLY THE RESISTANCE OF ANY
PHYSICAL OBJECT TO ANY CHANGE IN ITS STATE OF MOTION. THIS MEANS AN OBJECT AT REST TENDS TO STAY AT REST, AND AN
OBJECT IN MOTION TENDS TO STAY IN MOTION WITH THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON BY AN
UNBALANCED FORCE. THINK ABOUT IT: WHEN A CAR SUDDENLY BRAKES, YOUR BODY, DUE TO INERTIA, WANTS TO CONTINUE
MOVING FORWARD AT THE CAR'S ORIGINAL SPEED. THIS IS WHY SEATBELTS ARE SO VITAL, THEY PROVIDE THE NECESSARY
UNBALANCED FORCE TO COUNTERACT YOUR BODY'S INERTIA AND PREVENT YOU FROM HITTING THE DASHBOARD OR WINDSHIELD.

THE MAGNITUDE OF INERTIA IS DIRECTLY PROPORTIONAL TO AN OBJECTIS MASS. A HEAVIER OBJECT HAS MORE INERTIA THAN A
LIGHTER ONE, MEANING IT'S HARDER TO CHANGE ITS STATE OF MOTION. THIS IS WHY A LARGER, HEAVIER VEHICLE CAN HAVE
MORE SIGNIFICANT CONSEQUENCES IN A COLLISION, BOTH FOR ITSELF AND THE OTHER VEHICLE INVOLVED. THE PHYSICS OF
INERTIA IS A CONSTANT PLAYER IN EVERY JOURNEY, NOT JUST DURING CRASHES. EVEN A GENTLE TURN REQUIRES A FORCE TO
CHANGE YOUR DIRECTION BECAUSE OF YOUR BODY'S INERTIA WANTING TO CONTINUE IN A STRAIGHT LINE.

MoMENTUM: THE QUANTITY OF MOTION

MOMENTUM IS A MORE COMPREHENSIVE MEASURE OF MOTION THAN JUST SPEED OR MASS ALONE. |T IS DEFINED AS THE PRODUCT
OF AN OBJECT/S MASS AND ITS VELOCITY. MATHEMATICALLY, MOMENTUM (P) IS REPRESENTED AS P = MV, WHERE ‘M’ IS MASS
AND 'V IS VELOCITY. MOMENTUM IS A VECTOR QUANTITY, MEANING IT HAS BOTH MAGNITUDE AND DIRECTION. A MOVING CAR
POSSESSES MOMENTUM. W/HEN TWO VEHICLES COLLIDE, THE TOTAL MOMENTUM OF THE SYSTEM (BOTH CARS COMBINED) BEFORE
THE COLLISION IS EQUAL TO THE TOTAL MOMENTUM AFTER THE COLLISION, ASSUMING NO EXTERNAL FORCES LIKE FRICTION ARE
SIGNIFICANT. THIS PRINCIPLE IS KNOWN AS THE CONSERVATION OF MOMENTUM.

UNDERST ANDING MOMENTUM HELPS US PREDICT HOW VEHICLES WILL MOVE AFTER IMPACT. A LARGER VEHICLE COLLIDING WITH A
SMALLER ONE WILL IMPART A GREATER CHANGE IN MOMENTUM TO THE SMALLER VEHICLE, OFTEN RESULTING IN IT BEING PROPELLED
FURTHER. CONVERSELY, THE LARGER VEHICLE WILL EXPERIENCE A SMALLER CHANGE IN ITS OWN VELOCITY DUE TO ITS GREATER
MASS. THIS CONCEPT IS FUNDAMENTAL IN ANALYZING CRASH RECONSTRUCTION AND DETERMINING FAULT. THE SHEER QUANTITY
OF MOTION INVOLVED IN A HIGH-SPEED COLLISION IS IMMENSE, AND THE CONSERVATION OF MOMENTUM HELPS US UNDERSTAND
HOW THIS MOTION IS REDISTRIBUTED.

FORCE AND ACCELERATION: NEWTON'S LAWS IN ACTION

NEWTON'S SECOND LAW OF MOTION IS PERHAPS THE MOST DIRECTLY APPLICABLE TO UNDERSTANDING THE IMPACT OF A CAR
CRASH. |T STATES THAT THE ACCELERATION OF AN OBJECT IS DIRECTLY PROPORTIONAL TO THE NET FORCE ACTING UPON THE
OBJECT, IS IN THE SAME DIRECTION AS THE NET FORCE, AND IS INVERSELY PROPORTIONAL TO THE MASS OF THE OBJECT. THE
FAMOUS EQUATION ASSOCIATED WITH THIS LAW IS F = MA, WHERE F IS FORCE, M IS MASS, AND A IS ACCELERATION. IN A CAR
CRASH, IMMENSE FORCES ARE GENERATED OVER VERY SHORT PERIODS, CAUSING RAPID CHANGES IN VELOCITY = WHICH IS
ACCELERATION (OR DECELERATION).



DURING A COLLISION, THE FORCE EXERTED ON THE OCCUPANTS AND THE VEHICLE CAN BE ENORMOUS. HO\X/EVER, THE DURATION
OF THIS FORCE IS CRITICAL. |F THE FORCE IS APPLIED OVER A LONGER PERIOD, THE RESULTING ACCELERATION (OR DECELERATION)
WILL BE LESS SEVERE. THIS IS THE PRINCIPLE BEHIND SAFETY FEATURES LIKE CRUMPLE ZONES. BY INCREASING THE TIME OVER
WHICH THE IMPACT FORCE ACTS, THESE ZONES REDUCE THE PEAK FORCE EXPERIENCED BY THE OCCUPANTS. CONVERSELY, HITTING
A SOLID, UNYIELDING OBJECT RESULTS IN A VERY SHORT DURATION OF FORCE APPLICATION, LEADING TO EXTREME DECELERATION
AND SIGNIFICANT INJURIES.

ENERGY TRANSFORMATION DURING A CRASH

CAR CRASHES ARE DRAMATIC DEMONSTRATIONS OF ENERGY TRANSFORMATION. BEFORE IMPACT, A MOVING VEHICLE POSSESSES
KINETIC ENERGY, WHICH IS THE ENERGY OF MOTION. THE FORMULA FOR KINETIC ENERGY IS KE = O.5MV2/ WHERE ‘M’ IS MASS AND
‘v'1s VELOCITY. NOTICE THAT VELOCITY IS SQUARED, MEANING THAT SPEED HAS A DISPROPORTIONATELY LARGER EFFECT ON
KINETIC ENERGY THAN MASS. DOUBLING THE SPEED QUADRUPLES THE KINETIC ENERGY, WHICH DIRECTLY TRANSLATES TO A
QUADRUPLED POTENTIAL FOR DAMAGE DURING A CRASH.

W/HEN A CRASH OCCURS, THIS KINETIC ENERGY DOESN'T SIMPLY DISAPPEAR. |NSTEAD, IT IS CONVERTED INTO OTHER FORMS OF
ENERGY. THIS IS WHERE THE CONCEPT OF WORK COMES INTO PLAY. THE WORK DONE DURING A CRASH IS ESSENTIALLY THE FORCE
APPLIED MULTIPLIED BY THE DISTANCE OVER WHICH THAT FORCE ACTS (\X/ = FD) THIS WORK IS DONE TO DEFORM THE VEHICLES
AND POTENTIALLY INJURE OCCUPANTS. THE KINETIC ENERGY IS TRANSFORMED INTO HEAT, SOUND, AND THE ENERGY REQUIRED TO
BEND AND BREAK METAL AND PLASTIC — ESSENTIALLY, THE ENERGY USED TO CAUSE VISIBLE DAMAGE AND INTERNAL INJURIES.

¥ ork AND DEFORMATION: THE COST OF IMPACT

THE CONCEPT OF WORK IN PHYSICS IS DIRECTLY TIED TO THE DEFORMATION SEEN IN A CAR CRASH. W/ ORK IS DONE WHEN A FORCE
CAUSES DISPLACEMENT. IN A COLLISION, THE FORCES EXERTED BETWEEN VEHICLES AND BETWEEN OCCUPANTS AND THEIR
RESTRAINTS CAUSE SIGNIFICANT DEFORMATION. THIS DEFORMATION REQUIRES ENERGY. THE GREATER THE DEFORMATION, THE
MORE WORK HAS BEEN DONE, AND THE MORE KINETIC ENERGY HAS BEEN DISSIPATED. A CAR WITH SIGNIFICANT STRUCTURAL
DAMAGE HAS ABSORBED A LARGE AMOUNT OF ENERGY THROUGH THIS PROCESS OF DEFORMATION.

UNDERSTANDING THE RELATIONSHIP BETWEEN FORCE, DISTANCE, AND ENERGY HELPS EXPLAIN WHY THE SEVERITY OF A CRASH
INCREASES SO DRAMATICALLY WITH SPEED. A SMALL INCREASE IN SPEED LEADS TO A MUCH LARGER INCREASE IN KINETIC ENERGY,
WHICH MUST THEN BE ABSORBED. |F THE STRUCTURES OF THE CAR CAN'T ABSORB THIS ENERGY SUFFICIENTLY, IT WILL BE
TRANSFERRED TO THE OCCUPANTS, LEADING TO INJURIES. THIS IS WHY ENGINEERS DESIGN VEHICLES WITH SPECIFIC DEFORMATION
CHARACTERISTICS IN MIND, AIMING TO ABSORB AS MUCH ENERGY AS POSSIBLE BEFORE IT REACHES THE PASSENGER COMPARTMENT.

FACTORS INFLUENCING CRASH SEVERITY

SEVERAL KEY FACTORS DICTATE HOW SEVERE A CAR CRASH WILL BE, AND THEY ARE ALL DEEPLY ROOTED IN BASIC PHYSICS
PRINCIPLES. IT'S NOT JUST ABOUT HOW FAST YOU'RE GOING; A COMBINATION OF VARIABLES CONTRIBUTES TO THE POTENTIAL
FOR HARM. RECOGNIZING THESE FACTORS IS CRUCIAL FOR BOTH UNDERSTANDING ACCIDENT DYNAMICS AND IMPLEMENTING
EFFECTIVE SAFETY MEASURES.

SPEED AND IMPACT

AS MENTIONED EARLIER, SPEED IS ARGUABLY THE MOST CRITICAL FACTOR IN DETERMINING CRASH SEVERITY. THE KINETIC ENERGY
OF A VEHICLE INCREASES WITH THE SQUARE OF ITS VELOCITY. THIS MEANS THAT DOUBLING YOUR SPEED FROM 30 MPH TO 60
MPH DOESN'T JUST DOUBLE THE ENERGY IT QUADRUPLES IT. A COLLISION AT 60 MPH INVOLVES FOUR TIMES THE ENERGY OF A
coLLIsioN AT 30 MPH. THIS IMMENSE INCREASE IN ENERGY DIRECTLY CORRELATES TO INCREASED DEFORMATION, GREATER



FORCES, AND A HIGHER RISK OF SERIOUS INJURY OR FATALITY. A MINOR FENDER-BENDER AT LOW SPEED IS A WORLD APART FROM
A HIGH-SPEED IMPACT, ALL BECAUSE OF THE PHYSICS OF KINETIC ENERGY.

VEHICLE MASS

MASS PLAYS A SIGNIFICANT ROLE IN MOMENTUM AND THE FORCES INVOLVED IN A COLLISION. A HEAVIER VEHICLE HAS MORE
MOMENTUM AT THE SAME SPEED AS A LIGHTER VEHICLE. IN A COLLISION BETWEEN TWO VEHICLES OF DIFFERENT MASSES, THE
HEAVIER VEHICLE WILL GENERALLY EXPERIENCE LESS DECELERATION AND THUS BE LESS AFFECTED THAN THE LIGHTER VEHICLE.
HO\X/EVER, THIS DOESN'T MEAN THE HEAVIER VEHICLE IS INHERENTLY SAFER, IT OFTEN MEANS IT IMPARTS GREATER FORCES AND
ENERGY TO THE LIGHTER VEHICLE. THE PHYSICS OF MOMENTUM TRANSFER DICTATES HOW THE IMPACT ENERGY IS DISTRIBUTED.

ANGLE OF IMPACT

THE ANGLE AT WHICH VEHICLES COLLIDE ALSO SIGNIFICANTLY INFLUENCES THE OUTCOME. A HEAD-ON COLLISION, \WHERE
VEHICLES ARE MOVING DIRECTLY TOWARDS EACH OTHER, IS OFTEN THE MOST DANGEROUS BECAUSE THE RELATIVE VELOCITY IS
THE SUM OF BOTH VEHICLES' SPEEDS. THIS RESULTS IN A VERY HIGH KINETIC ENERGY BEING DISSIPATED. AN ANGLED OR SIDE
IMPACT COLLISION ALSO INVOLVES COMPLEX PHYSICS. WHILE THE TOTAL KINETIC ENERGY MIGHT BE DISTRIBUTED DIFFERENTLY,
SIDE IMPACTS CAN BE PARTICULARLY DANGEROUS BECAUSE VEHICLE STRUCTURES ARE OFTEN LESS ROBUST ON THE SIDES,
OFFERING LESS PROTECTION TO OCCUPANTS.

SAFETY FEATURES AND PHYSICS

MODERN VEHICLE SAFETY FEATURES ARE INGENIOUS APPLICATIONS OF PHYSICS PRINCIPLES DESIGNED TO MITIGATE THE
DESTRUCTIVE FORCES OF A CRASH. THEY WORK BY EITHER ABSORBING ENERGY, DISTRIBUTING FORCE, OR CONTROLLING MOTION
TO PROTECT OCCUPANTS. WITHOUT AN UNDERSTANDING OF PHYSICS, THE EFFECTIVENESS OF THESE FEATURES MIGHT SEEM
MIRACULOUS, BUT THEY ARE THE DIRECT RESULT OF APPLYING SCIENTIFIC KNOWLEDGE.

SEATBELTS AND INERTIA

SEATBELTS ARE A PRIME EXAMPLE OF HOW PHYSICS COMBATS INERTIA. WHEN A CAR SUDDENLY STOPS, YOUR BODY, DUE TO
INERTIA, WANTS TO KEEP MOVING FORW ARD. A SEATBELT IS A RESTRAINT SYSTEM THAT APPLIES A STRONG PULLING FORCE TO
YOUR TORSO, COUNTERACTING YOUR FORW ARD MOMENTUM. BY KEEPING YOU SECURELY IN YOUR SEAT, IT PREVENTS YOU FROM
COLLIDING WITH THE CAR’S INTERIOR. THE FORCE EXERTED BY THE SEATBELT IS SPREAD ACROSS THE STRONGER BONES OF YOUR
PELVIS AND CHEST, MINIMIZING THE RISK OF SERIOUS INJURY COMPARED TO AN UNRESTRAINED IMPACT.

AIRBAGS AND FORCE DISTRIBUTION

AIRBAGS WORK IN CONJUNCTION WITH SEATBELTS TO FURTHER ENHANCE OCCUPANT SAFETY. WHEN A COLLISION IS DETECTED,
THE AIRBAG RAPIDLY INFLATES, CREATING A CUSHION BETWEEN THE OCCUPANT AND THE HARD SURFACES OF THE CAR. THE
PRIMARY FUNCTION OF AN AIRBAG IS TO INCREASE THE TIME OVER WHICH THE FORCE IS APPLIED TO THE OCCUPANT'S BODY
DURING DECELERATION. BY INCREASING THE DURATION OF THE IMPACT, THE PEAK FORCE EXPERIENCED BY THE OCCUPANT IS
SIGNIFICANTLY REDUCED, THEREBY DECREASING THE LIKELIHOOD OF SEVERE INJURIES. IT'S A SOPHISTICATED APPLICATION OF F =
MA, WHERE THE ‘A’ IS MADE LESS EXTREME BY INCREASING THE TIME OF IMPACT.



CRUMPLE ZONES AND ENERGY ABSORPTION

CRUMPLE ZONES ARE CAREFULLY ENGINEERED AREAS OF A VEHICLE'S STRUCTURE DESIGNED TO DEFORM IN A PREDICTABLE WAY
DURING A CRASH. THEIR PURPOSE IS TO ABSORB A SIGNIFICANT PORTION OF THE IMPACT ENERGY BY BENDING, FOLDING, AND
COLLAPSING. THIS CONTROLLED DEFORMATION INCREASES THE DISTANCE OVER WHICH THE CAR DECELERATES, THEREBY REDUCING
THE OVERALL FORCE EXPERIENCED BY THE PASSENGER CABIN. THINK OF IT AS A BUFFER THAT SACRIFICES ITS OWN STRUCTURE
TO PROTECT THE PEOPLE INSIDE. THE PHYSICS HERE IS ABOUT MAXIMIZING THE WORK DONE ON THE CAR’'S STRUCTURE TO
DISSIPATE KINETIC ENERGY BEFORE IT REACHES THE OCCUPANTS.

UsING A PHYSICS \W ORKSHEET FOR UNDERSTANDING

A "UNDERSTANDING CAR CRASHES IT'S BASIC PHYSICS WORKSHEET” IS AN INVALUABLE TOOL FOR SOLIDIFYING THESE CONCEPTS.
SUCH A WORKSHEET TYPICALLY PRESENTS SCENARIOS OR PROBLEMS THAT REQUIRE STUDENTS TO APPLY THE PRINCIPLES
DISCUSSED ABOVE. THIS HANDS-ON APPROACH, EVEN IN A THEORETICAL SENSE, HELPS TO BRIDGE THE GAP BETWEEN
UNDERSTANDING THE THEORY AND SEEING IT IN PRACTICAL APPLICATION.

Key ConcepTs To Focus ON

W/HEN WORKING THROUGH A PHYSICS WORKSHEET ON CAR CRASHES, PAY CLOSE ATTENTION TO CALCULATING AND COMPARING
KINETIC ENERGY AT DIFFERENT SPEEDS, UNDERSTANDING HOW MOMENTUM IS TRANSFERRED IN COLLISIONS, AND ANALYZING THE
FORCES INVOLVED BASED ON NEWTON'S LAWS. PROBLEMS MIGHT INVOLVE DETERMINING THE STOPPING DISTANCE REQUIRED TO
AVOID A COLLISION OR CALCULATING THE FORCE EXERTED ON A SEATBELT IN A SIMULATED CRASH. THESE EXERCISES REINFORCE
THE QUANTITATIVE ASPECTS OF CRASH PHYSICS.

PRACTICAL APPLICATIONS AND LEARNING

THE ULTIMATE GOAL OF EXPLORING CAR CRASH PHYSICS, WHETHER THROUGH A WORKSHEET OR AN ARTICLE, IS TO FOSTER A
DEEPER UNDERSTANDING OF SAFETY. BY GRASPING THE FUNDAMENTAL SCIENTIFIC PRINCIPLES, WE CAN MAKE MORE INFORMED
DECISIONS AS DRIVERS AND APPRECIATE THE ENGINEERING MARVELS THAT PROTECT US. THIS KNOWLEDGE EMPOWERS US TO
ADVOCATE FOR SAFER ROADS AND VEHICLES AND TO PRACTICE SAFER DRIVING HABITS, KNOWING THE REAL-\WORLD
CONSEQUENCES OF PHYSICS IN ACTION.

FREQUENTLY ASkeD QUESTIONS

Q: WHAT IS THE MOST IMPORTANT PHYSICS PRINCIPLE TO UNDERSTAND ABOUT CAR
CRASHES?

A: THE MOST CRUCIAL PHYSICS PRINCIPLE TO UNDERSTAND ABOUT CAR CRASHES IS KINETIC ENERGY AND ITS RELATIONSHIP WITH
SPEED. KINETIC ENERGY, WHICH IS THE ENERGY OF MOTION, INCREASES WITH THE SQUARE OF VELOCITY. THIS MEANS THAT EVEN
A SMALL INCREASE IN SPEED CAN DRASTICALLY INCREASE THE ENERGY OF A COLLISION, LEADING TO MORE SEVERE DAMAGE AND
GREATER RISK OF INJURY.



Q: How DOES INERTIA AFFECT OCCUPANTS DURING A CAR CRASH?

A: INERTIA IS THE TENDENCY OF AN OBJECT TO RESIST CHANGES IN ITS STATE OF MOTION. DURING A SUDDEN STOP OR
COLLISION, AN OCCUPANT'S BODY, DUE TO INERTIA, WILL CONTINUE TO MOVE FORWARD AT THE CAR’S ORIGINAL SPEED UNLESS
ACTED UPON BY A FORCE. THIS IS WHY SEATBELTS ARE VITAL, THEY PROVIDE THE NECESSARY FORCE TO SLOW DOWN THE
OCCUPANT ALONG WITH THE CAR, PREVENTING THEM FROM STRIKING THE INTERIOR OF THE VEHICLE.

Q: CAN YOU EXPLAIN THE ROLE OF MOMENTUM IN CAR CRASHES?

A: MOMENTUM IS THE PRODUCT OF AN OBJECTIS MASS AND VELOCITY. IN A COLLISION, THE PRINCIPLE OF CONSERVATION OF
MOMENTUM STATES THAT THE TOTAL MOMENTUM OF THE SYSTEM BEFORE THE CRASH EQUALS THE TOTAL MOMENTUM AFTER
THE CRASH. THIS HELPS PHYSICISTS UNDERSTAND HOW MOTION IS TRANSFERRED BETWEEN VEHICLES, INFLUENCING THEIR POST~-
IMPACT TRAJECTORY AND THE FORCES THEY EXERT ON EACH OTHER.

QZ How DO CRUMPLE ZONES USE PHYSICS TO IMPROVE SAFETY?

A: CRUMPLE ZONES ARE DESIGNED AREAS OF A VEHICLE THAT DEFORM PREDICTABLY DURING AN IMPACT. THEY WORK BY
INCREASING THE TIME OVER WHICH THE CAR DECELERATES. BY ABSORBING ENERGY THROUGH DEFORMATION, THEY REDUCE THE
PEAK FORCE TRANSMITTED TO THE OCCUPANTS, MAKING THE RIDE LESS ABRUPT AND DECREASING THE SEVERITY OF INJURIES, ALL
THANKS TO THE PHYSICS OF WORK AND ENERGY DISSIPATION.

Q: WHY IS SPEED SO MUCH MORE CRITICAL THAN MASS IN DETERMINING CRASH
SEVERITY?

A: SPEED IS MORE CRITICAL THAN MASS BECAUSE KINETIC ENERGY IS CALCULATED USING VELOCITY SQUARED (KE = O.5MV2>.
THIS MEANS THAT DOUBLING THE SPEED QUADRUPLES THE KINETIC ENERGY, WHEREAS DOUBLING THE MASS ONLY DOUBLES THE
KINETIC ENERGY. THEREFORE/ EVEN A MODERATE INCREASE IN SPEED LEADS TO A SIGNIFICANTLY LARGER AMOUNT OF ENERGY THAT
MUST BE DISSIPATED DURING A CRASH.

Q: WHAT IS THE DIFFERENCE BETWEEN FORCE AND IMPULSE IN THE CONTEXT OF CAR
CRASHES?

A: FORCE IS THE PUSH OR PULL ACTING ON AN OBJECT (F:MA>. |MPULSE, ON THE OTHER HAND, IS THE CHANGE IN MOMENTUM OF
AN OBJECT, WHICH IS EQUAL TO THE FORCE APPLIED MULTIPLIED BY THE TIME OVER WHICH IT ACTS (|MPULSE =F AT) IN
CRASHES, SAFETY FEATURES LIKE AIRBAGS AND CRUMPLE ZONES AIM TO INCREASE THE TIME OF IMPACT (AT) TO REDUCE THE
PEAK FORCE (F) EXPERIENCED BY THE OCCUPANTS.

QZ How DOES THE ANGLE OF IMPACT AFFECT THE OUTCOME OF A CAR CRASH?

A: THE ANGLE OF IMPACT SIGNIFICANTLY INFLUENCES HOW ENERGY IS DISTRIBUTED. HEAD-ON COLLISIONS INVOLVE THE HIGHEST
RELATIVE VELOCITIES, MAXIMIZING KINETIC ENERGY DISSIPATION. SIDE IMPACTS CAN BE PARTICULARLY DANGEROUS BECAUSE
VEHICLE STRUCTURES ARE OFTEN LESS REINFORCED ON THE SIDES, OFFERING LESS PROTECTION TO OCCUPANTS. ANGLED IMPACTS
CREATE COMPLEX FORCE VECTORS THAT MUST BE ANALYZED USING VECTOR PHYSICS.
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