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(UNDERSTANDING THE CONCEPT OF AVERAGE VELOCITY IS FUNDAMENTAL IN PHYSICS, ESPECIALLY WHEN ANALYZING MOTION.
W/HETHER YOU'RE A STUDENT PREPARING FOR EXAMS, A DRIVER CURIOUS ABOUT SPEED AND VELOCITY, OR AN ENTHUSIAST
EXPLORING THE PRINCIPLES OF MECHANICS, CLARIFYING MISCONCEPTIONS ABOUT AVERAGE VELOCITY CAN SIGNIFICANTLY
ENHANCE YOUR COMPREHENSION. THE STATEMENT “IF A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME, THEN ITS
AVERAGE VELOCITY MUST” PROMPTS US TO EXPLORE WHAT AVERAGE VELOCITY TRULY ENTAILS AND WHETHER IT NECESSARILY
HAS CERTAIN PROPERTIES UNDER SPECIFIC CONDITIONS.

THIS ARTICLE DELVES INTO THE CONCEPT OF AVERAGE VELOCITY, EXAMINES THE CONDITIONS UNDER WHICH IT CAN BE ZERO OR
NONZERO, AND DISCUSSES COMMON MISCONCEPTIONS. W/E WILL ANALYZE WHETHER THE STATEMENT IS TRUE OR FALSE,
SUPPORTED BY PHYSICS PRINCIPLES, REAL-WORLD EXAMPLES, AND MATHEMATICAL REASONING.

UNDERSTANDING VELOCITY AND AVERAGE VELOCITY

WHAT Is VELocITY?

VELOCITY IS A VECTOR QUANTITY THAT DESCRIBES THE RATE AT WHICH AN OBJECT CHANGES ITS POSITION WITH RESPECT TO
TIME. IT HAS BOTH MAGNITUDE (SPEED) AND DIRECTION. IF A CAR IS MOVING FORWARD AT 60 kM/H, ITS VELOCITY MIGHT BE
EXPRESSED AS +60 kM/H IN A SPECIFIED DIRECTION. CONVERSELY, MOVING BACKWARD AT 60 kM/H wouLD Bt 60 kM/H,
INDICATING DIRECTION.

WHAT |Is AVERAGE VELOCITY?

AVERAGE VELOCITY IS DEFINED AS THE TOTAL DISPLACEMENT DIVIDED BY THE TOTAL TIME TAKEN. MATHEMATICALLY, ITIS
EXPRESSED AS:

\[ v_{ava} = \rrac{\DeLTA x}{\DeLtA T} \]

WHERE:
-\(v_{AvG} \) Is THE AVERAGE VELOCITY,

- \(\DeLTA x \) IS THE DISPLACEMENT (CHANGE IN POSITION),
- \(\DeLTA T \) IS THE TOTAL TIME ELAPSED.

UNLIKE SPEED, WHICH CONSIDERS ONLY THE MAGNITUDE OF MOTION, VELOCITY CONSIDERS THE DIRECTION AS WELL.

ANALYZING THE STATEMENT: “IF A Car DrIVES ON A RoaD For A
Nonzero AMOUNT OF TiMg, THeN ITs AVERAGE VELOCITY MusT”

THE STATEMENT IS INCOMPLETE AS IT LEAVES THE CONCLUSION HANGING. T O INTERPRET IT PROPERLY, WE NEED TO UNDERSTAND
WHAT THE IMPLICATION IS. TYPICALLY, SUCH STATEMENTS ARE USED IN QUESTIONS LIKE:

- "IF A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY MUST BE NONZERO.”
- "IF A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY CAN BE ZERO.”



GIVEN THE AMBIGUITY, WE WILL ANALYZE THE MOST COMMON FORM: “IF A CAR DRIVES FOR A NONZERO AMOUNT OF TIME, THEN
ITS AVERAGE VELOCITY MUST BE...” AND EXPLORE THE POSSIBLE CONCLUSIONS—WHETHER IT MUST BE NONZERO OR COULD BE
ZERO.

CAse 1: THE AVERAGE VELOCITY MusT BE NoONzERO

Is IT TRUE THAT THE AVERAGE VELOCITY MuUsT BE NONzZERO?

NOT NECESSARILY. THE KEY POINT HERE IS THAT THE AVERAGE VELOCITY DEPENDS ON THE NET DISPLACEMENT OVER TIME, NOT
ON THE TOTAL DISTANCE TRAVELED. A CAR CAN TRAVEL BACK AND FORTH ALONG A ROAD, COVERING A CERTAIN DISTANCE,
BUT END UP AT ITS STARTING POINT, RESULTING IN ZERO NET DISPLACEMENT.

ExAMPLE:

- A CAR STARTS AT POINT A.

- |7 prives 10 kM EAST IN 30 MINUTES.

- THeN, 1T DRIVES 10 kM WEST IN THE NEXT 30 MINUTES, RETURNING TO POINT A.

ToTAL TiME: 1 HoUr (60 MINUTES)
TOTAL DISTANCE TRAVELED: 20 kM
NET DISPLACEMENT: O kM (SINCE IT ENDS UP WHERE IT STARTED)

AVERAGE VELOCITY:
\[ v_{ave} = \rrac{\DeLTa x}{\DeLTA T} = \rrAc{O \TexT{ kM}}{ 1 \TeXT{ HOUR}} = O \TEXT{ kM/H]} \]

CONCLUSION:
EVEN THOUGH THE CAR TRAVELED A TOTAL OF 20 KM OVER THE HOUR, ITS AVERAGE VELOCITY IS ZERO BECAUSE ITS NET
DISPLACEMENT IS ZERO.

IMPLICATION:
THUS, THE STATEMENT “IF A CAR DRIVES FOR A NONZERO AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY MUST BE NONZERO" IS
FALSE. THE AVERAGE VELOCITY CAN BE ZERO IF THE TOTAL DISPLACEMENT IS ZERO, REGARDLESS OF HOW LONG THE CAR DRIVES.

SUMMARY ofF CAsE 1:

- THE TOTAL TIME IS NONZERO.
- THE AVERAGE VELOCITY CAN BE ZERO IF THE NET DISPLACEMENT IS ZERO.
- THE MAGNITUDE OF THE TOTAL DISTANCE TRAVELED HAS NO DIRECT BEARING ON THE AVERAGE VELOCITY.

CAsEe 2: THE AVERAGE VELOCITY CAN BE ZErO

CoNDITIONS FOR ZERO AVERAGE VELOCITY

ZERO AVERAGE VELOCITY OCCURS WHEN THE NET DISPLACEMENT OVER THE ENTIRE JOURNEY IS ZERO. THIS CAN HAPPEN IN
VARIOUS SCENARIOS!

- THE OBJECT RETURNS TO ITS STARTING POINT AT THE END OF THE JOURNEY.
- THE OBJECT MOVES IN A CIRCULAR PATH AND ENDS WHERE IT STARTED.
- THE OBJECT MOVES BACK AND FORTH MULTIPLE TIMES, WITH EQUAL DISPLACEMENTS IN OPPOSITE DIRECTIONS.

ReEAL-\W ORLD EXAMPLES:



1. WALKING IN A CIRCULAR TRACK:
A PERSON WALKS AROUND A CIRCULAR TRACK, STARTING AND ENDING AT THE SAME POINT. DESPITE COVERING A SIGNIFICANT
DISTANCE, THEIR NET DISPLACEMENT IS ZERO, SO THEIR AVERAGE VELOCITY OVER THE FULL LAP IS ZERO.

2. DrRIVING BACKk AND FORTH:
A CAR TRAVELS FROM POINT A TO POINT B, THEN BACK TO POINT A. THE TOTAL DISTANCE IS INCREASED, BUT NET
DISPLACEMENT IS ZERO, RESULTING IN ZERO AVERAGE VELOCITY.

3. OSCILLATORY MOTION:
AN OBJECT OSCILLATES, MOVING BACK AND FORTH ALONG A LINE. AFTER A COMPLETE CYCLE, NET DISPLACEMENT IS ZERO, AND
AVERAGE VELOCITY OVER THE CYCLE IS ZERO.

IMPLICATIONS FOR THE ORIGINAL STATEMENT

GIVEN THESE EXAMPLES, IT'S CLEAR THAT THE AVERAGE VELOCITY OVER A NONZERO TIME INTERVAL CAN BE ZERO IF THE NET
DISPLACEMENT IS ZERO, EVEN IF THE CAR IS MOVING DURING THAT PERIOD. THEREFOREI THE STATEMENT “IF A CAR DRIVES ON A
ROAD FOR A NONZERO AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY MUST” IS FALSE WHEN IMPLYING THAT THE AVERAGE
VELOCITY CANNOT BE ZERO.

ADDITIONAL CONSIDERATIONS: WHEN Is AVERAGE VELOCITY NONZERO?

W/HILE THE PREVIOUS SECTIONS DEMONSTRATE THAT AVERAGE VELOCITY CAN BE ZERO, UNDER WHAT CONDITIONS IS IT
GUARANTEED TO BE NONZERO?

- CoNSTANT DIRECTION MOTION:

IF THE CAR MOVES IN A SINGLE DIRECTION WITHOUT REVERSING, AND COVERS SOME DISTANCE, THEN THE NET DISPLACEMENT IS
POSITIVE (ASSUMING FORW ARD DIRECTION), AND THE AVERAGE VELOCITY IS NONZERO.

- No REVERSALS OR RETURNING:

THE AVERAGE VELOCITY IS NONZERO IF THE OBJECT DOES NOT RETURN TO ITS STARTING POINT AND MOVES IN A CONSISTENT
DIRECTION.

SUMMARY:

- FOR AVERAGE VELOCITY TO BE NONZERO, THE NET DISPLACEMENT MUST BE NONZERO.
- FOR AVERAGE VELOCITY TO BE ZERO, THE NET DISPLACEMENT MUST BE ZERO, REGARDLESS OF THE TOTAL DISTANCE TRAVELED.

MATHEMATICAL PERSPECTIVE: UNDERSTANDING DISPLACEMENT AND T OTAL
DisTANCE

MATHEMATICALLY, AVERAGE VELOCITY DEPENDS SOLELY ON DISPLACEMENT, NOT ON THE TOTAL DISTANCE TRAVELED.
\[ v_{avac} = \rrac{\TexT{DispLacEMENT}}{\ TEXT{TiME}} \]

- DispLACEMENT (\( \DELTA X \)) CAN BE POSITIVE, NEGATIVE, OR ZERO.
- TOTAL DISTANCE TRAVELED IS ALWAYS POSITIVE AND CAN BE LARGER THAN DISPLACEMENT.

THUS, A JOURNEY INVOLVING BACK~AND-FORTH MOTION CAN HAVE:
- LARGE TOTAL DISTANCE TRAVELED
- ZERO DISPLACEMENT

- /ERO AVERAGE VELOCITY

THIS DISTINCTION IS CRUCIAL IN PHYSICS AND HELPS CLARIFY MISCONCEPTIONS.



CoMMOoN MiscoNCEPTIONS AND CLARIFICATIONS

1. “TRAVELING FOR A NONZERO TIME GUARANTEES A NONZERO AVERAGE VELOCITY.”
FALSE: THE AVERAGE VELOCITY DEPENDS ON DISPLACEMENT, NOT ON ELAPSED TIME ALONE.

2."|F A CAR COVERS DISTANCE DURING ITS JOURNEY, THE AVERAGE VELOCITY MUST BE NONZERO.”
FALSE: THE TOTAL DISTANCE TRAVELED DOESN'T DETERMINE AVERAGE VELOCITY, DISPLACEMENT DOES.

3. ”A STATIONARY OBJECT HAS ZERO VELOCITY.”

TRUE: IF AN OBJECT DOESN'T CHANGE POSITION, ITS VELOCITY IS ZERO; IF IT MOVES BUT ENDS UP WHERE IT STARTED, ITS
AVERAGE VELOCITY IS ZERO.

4. "REVERSING DIRECTION DURING MOTION AFFECTS THE AVERAGE VELOCITY.”

YES: REVERSALS CAN REDUCE THE NET DISPLACEMENT, POTENTIALLY MAKING THE AVERAGE VELOCITY ZERO EVEN IF THE TOTAL
DISTANCE IS LARGE.

PrRACTICAL IMPLICATIONS AND REAL-\W/ ORLD APPLICATIONS

UNDERSTANDING THE NUANCES OF AVERAGE VELOCITY HAS PRACTICAL SIGNIFICANCE IN VARIOUS FIELDS:

- NAVIGATION AND GPS:
KNOWING THAT TOTAL DISTANCE ISN'T THE SAME AS DISPLACEMENT HELPS IN ACCURATE NAVIGATION.

- VEHICLE PERFORMANCE:
ENGINEERS ANALYZE NET DISPLACEMENT TO DETERMINE EFFICIENCY AND PERFORMANCE OVER TRIPS THAT INCLUDE REVERSALS OR

DETOURS.

- SPORTS AND ATHLETICS:
ATHLETES AND COACHES ANALYZE DISPLACEMENT TO ASSESS PERFORMANCE, NOT JUST TOTAL DISTANCE TRAVELED.

- PHYSICcS EDUCATION:
CLARIFYING THESE CONCEPTS HELPS STUDENTS GRASP FUNDAMENTAL PRINCIPLES OF MOTION AND AVOID MISCONCEPTIONS.

CoNcLUSION: |Is THE STATEMENT TRUE OR FALSE?

To CONCLUDE, THE STATEMENT “|F A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY
MUST” IS FALSE WHEN IMPLYING THAT THE AVERAGE VELOCITY MUST BE NONZERO.

Key TAKEAWAYS:

- AVERAGE VELOCITY DEPENDS ON THE NET DISPLACEMENT DIVIDED BY TOTAL TIME.
- [T CAN BE ZERO EVEN

FREQUENTLY AskeD QUESTIONS

TRUE OR FALSE: IF A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME, ITS
AVERAGE VELOCITY MUST BE ZERO.

FALSE



TRUE OR FALSE: A CAR TRAVELING ALONG A STRAIGHT ROAD FOR SOME TIME ALWAYS
HAS A DEFINED AVERAGE VELOCITY.

TRUE

TRUE OR FALSE: IF A CAR STARTS AND ENDS AT THE SAME POINT AFTER DRIVING FOR
SOME TIME, ITS AVERAGE VELOCITY IS ZERO.

TrRUE

TRUE OR FALSE: THE AVERAGE VELOCITY OF A CAR DEPENDS ONLY ON ITS INITIAL AND
FINAL POSITIONS, NOT ON THE PATH TAKEN.

TRUE

TRUE OR FALSE: A CAR DRIVING IN A CIRCLE FOR A CERTAIN TIME HAS AN AVERAGE
VELOCITY OF ZERO IF IT RETURNS TO ITS STARTING POINT.

TRUE

TRUE OR FALSE: THE AVERAGE VELOCITY OF A CAR CAN BE NON-ZERO EVEN IF ITS
INSTANTANEOUS VELOCITY VARIES THROUGHOUT THE JOURNEY.

TRrRUE

TRUE OR FALSE: FOR ANY NONZERO DRIVING TIME , THE AVERAGE VELOCITY MUST BE A
FINITE QUANTITY.

TRrRUE

TRUE OR FALSE: IF A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME ,ITS
AVERAGE VELOCITY IS ALWAYS EQUAL TO ITS INSTANTANEOUS VELOCITY AT SOME
POINT DURING THE TRIP.

FALSE

ADDITIONAL RESOURCES

TrUE Or FALSE: IF A CAR DriVES ON A RoaD For A Nonzero AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY
MUST—THIS QUESTION INVITES US INTO THE FUNDAMENTAL PRINCIPLES OF MOTION AND KINEMATICS. AT FIRST GLANCE, IT
MIGHT SEEM STRAIGHTFORWARD: IF A CAR IS MOVING FOR SOME AMOUNT OF TIME, SURELY ITS AVERAGE VELOCITY CANNOT BE
ZEROP BUT AS \WE DELVE DEEPER INTO THE DEFINITIONS AND NUANCES OF VELOCITY, DISPLACEMENT, AND TIME, THE ANSWER
REVEALS ITSELF TO BE MORE COMPLEX AND INTRIGUING. THIS EXPLORATION AIMS TO CLARIFY THIS STATEMENT, DISSECT ITS
COMPONENTS, AND ELUCIDATE THE UNDERLYING PHYSICS PRINCIPLES THAT GOVERN IT.

INTRODUCTION: THE SIGNIFICANCE OF THE STATEMENT

UNDERSTANDING WHETHER A CAR'S AVERAGE VELOCITY MUST BE NON-ZERO SIMPLY BECAUSE IT DRIVES FOR A NONZERO
DURATION IS MORE THAN AN ACADEMIC QUESTION; IT TOUCHES ON THE CORE CONCEPTS OF HOW MOTION IS DESCRIBED AND



MEASURED IN PHYSICS. THIS INQUIRY CHALLENGES US TO DIFFERENTIATE BETWEEN DISPLACEMENT AND DISTANCE TRAVELED, AS
WELL AS THE IMPORTANCE OF THE INITIAL AND FINAL POSITIONS OF THE VEHICLE.

DEerFINING THE Key CONCEPTS
BEFORE ANALYZING THE STATEMENT, IT'S CRUCIAL TO CLARIFY THE ESSENTIAL TERMS INVOLVED:
WHAT IS AVERAGE VELOCITY?

- AVERAGE VELOCITY (V )Z THE TOTAL DISPLACEMENT DIVIDED BY THE TOTAL TIME TAKEN.

\[

vE = \rrac{\DeLta x}{\DeLTA T}

\]

\W/ HERE:

- \(ADeLTA x\) Is THE DISPLACEMENT (CHANGE IN POSITION, CONSIDERING DIRECTION).
- \(\DeLTA T\) IS THE TIME INTERVAL DURING WHICH THE MOTION OCCURS.

DISPLACEMENT VS. DISTANCE TRAVELED

- DISPLACEMENT: THE SHORTEST STRAIGHT-LINE DISTANCE FROM THE INITIAL TO THE FINAL POSITION, INCLUDING DIRECTION.
- DISTANCE TRAVELED: THE TOTAL LENGTH OF THE PATH TRAVELED, REGARDLESS OF DIRECTION.

Nonzero TIME vs. ZERO TIME

- THe QUESTION EMPHASIZES “ A NONZERO AMOUNT OF TIME,” MEANING THE CAR IS IN MOTION FOR SOME POSITIVE DURATION. T
DOES NOT SPECIFY THE NATURE OF THE MOTION—WHETHER IT IS UNIFORM OR VARIABLE, FORWARD OR BACKWARD, ETC.

ANALYZING THE STATEMENT: IS THE CLAIM TRUE OR FALSE?

RESTATING THE CLAIM

> |[F A CAR DRIVES ON A ROAD FOR A NONZERO AMOUNT OF TIME, THEN ITS AVERAGE VELOCITY MUST BE NON-ZERO.
INITIAL INTUITION

- ON THE SURFACE, IT SEEMS LOGICAL: IF THE CAR MOVES FOR SOME POSITIVE AMOUNT OF TIME, IT MUST HAVE SOME
DISPLACEMENT, HENCE A NON-ZERO AVERAGE VELOCITY.

PoTeNTIAL COUNTEREXAMPLES

- HO\)VEVER, PHYSICS OFTEN PRESENTS SITUATIONS THAT CHALLENGE OUR INTUITION. LET’S EXPLORE POSSIBLE SCENARIOS
\WHERE, DESPITE DRIVING FOR A NONZERO TIME, THE AVERAGE VELOCITY COULD BE ZERO.

SCENARIOS CHALLENGING THE STATEMENT
SceNaARIO 1: THE CAR MoVES FORWARD AND BACKW ARD
IMAGINE A CAR THAT:

- STARTS AT PosITIoN \(x = 0\).
- MOVES FORWARD A CERTAIN DISTANCE IN A SPECIFIC TIME.



- THEN REVERSES AND RETURNS TO ITS INITIAL POSITION IN THE SAME AMOUNT OF TIME.
ANALYSIS:
- ToTAL TiMe: Nonzero (say, \(T_T+71_2>0\)).

- DISPLACEMENT: ZERO, BECAUSE IT ENDS WHERE IT STARTED.
- AVERAGE VELOCITY:

\[
VRl = \rrAc{\DeLTA x3{\DeLTA T} = \rrAc{O}T_ 1+ 7 _2}=0
\]

CONCLUSION: THE CAR WAS IN MOTION FOR A NONZERO AMOUNT OF TIME, YET ITS AVERAGE VELOCITY OVER THE ENTIRE PERIOD
IS ZERO.

SCENARIO 2: OSCILLATORY OR VIBRATIONAL MOTION

SUPPOSE A CAR IS ON A TRACK OR A CIRCULAR PATH, MOVING BACK AND FORTH:

- |T MOVES ALONG A CIRCULAR TRACK, STARTING AT A POINT, MOVING AROUND, AND RETURNING TO THE STARTING POINT.
ANALYSIS:

- ToTAL TIME: NONZERO.

- DISPLACEMENT: ZERO, SINCE AFTER ONE COMPLETE CYCLE, THE STARTING AND ENDING POSITIONS COINCIDE.
- AVERAGE VELOCITY:

vl =0
ConcLUsIoN: EVEN WITH CONTINUOUS MOTION, THE NET DISPLACEMENT CAN BE ZERO, LEADING TO ZERO AVERAGE VELOCITY.
SCENARIO 3: SYMMETRICAL MoTION wWITH OPPOSITE DIRECTIONS

IMAGINE A SCENARIO WHERE:

- THE CAR MOVES A CERTAIN DISTANCE IN ONE DIRECTION DURING THE FIRST HALF OF THE TIME.
- THEN, IT MOVES BACK THE SAME DISTANCE DURING THE SECOND HALF.

ANALYSIS:
- ToTAL TIME: NONZERO.

- DISPLACEMENT: ZERO.
- AVERAGE VELOCITY: ZERO.

IMPLICATIONS FOR THE ORIGINAL STATEMENT
FROM THESE SCENARIOS, IT'S CLEAR THAT:
- DRIVING FOR A NONZERO AMOUNT OF TIME DOES NOT NECESSARILY IMPLY A NON-ZERO AVERAGE VELOCITY.

THeReFORE, THE STATEMENT “IF A CARr DrIVES ON A RoAD For A Nonzero AMOUNT OF TIME, THEN ITS AVERAGE
VELOCITY MUST” IS ACTUALLY FALSE.



CLARIFYING THE MISCONCEPTION
\W/HY MIGHT ONE THINK THE STATEMENT IS TRUE?
BecAUSE:

- DISPLACEMENT IS OFTEN ASSOCIATED WITH THE NET CHANGE IN POSITION, AND MOTION WITHOUT DISPLACEMENT (LIKE MOVING
BACK AND FORTH) CAN BE COUNTERINTUITIVE.

THE KEY POINT:
- AVERAGE VELOCITY DEPENDS ON DISPLACEMENT, NOT TOTAL DISTANCE TRAVELED.

- A CAR CAN BE MOVING FOR A POSITIVE DURATION AND STILL HAVE ZERO DISPLACEMENT, LEADING TO ZERO AVERAGE
VELOCITY.

FORMAL EXPLANATION AND MATHEMATICAL PROOF

RESTATING THE QUESTION:

IS IT TRUE THAT IF A CAR MOVES FOR A NONZERO TIME, THEN ITS AVERAGE VELOCITY MUST BE NON-ZERO?
FORMAL PROOF OF THE COUNTEREXAMPLE:

LeT \(x(T)\) BE THE POSITION FUNCTION OF THE CAR.

SUPPOSE:

- THe cAR STARTS AT PosITioN \(x(0) = 0\).
- |T MOVES ALONG A PATH SUCH THAT:

\[

x(7) = \BeGin{cAsEs}

o(T), § 0 \teQ T \teQ T/2 \\
2x(T/2)-o(1), § T/2<T\Leq T
\eno{cases}

\]

wHERE \(D(T)\) IS SOME FUNCTION DESCRIBING THE INITIAL FORWARD MOTION, AND THEN THE CAR REVERSES BACK TO THE
STARTING POINT.

- THe ToTAL TIME INTERVAL 1S \(T > 0\).

DISPLACEMENT:

\[
\DeLta x =x(T) -x(0)=0
\]

AVERAGE VELOCITY:

\[
vl = \rrac{\DeLTa x}{T3}=0
\]

THUS, THE CAR WAS MOVING DURING \([0, T]\), BUT ITS AVERAGE VELOCITY OVER THAT TIME IS ZERO.



ADDITIONAL CONSIDERATIONS
INSTANTANEOUS VELOCITY VS. AVERAGE VELOCITY

- INSTANTANEOUS VELOCITY AT A GIVEN MOMENT CAN BE NON-ZERO OR ZERO DEPENDING ON THE MOTION.
- AVERAGE VELOCITY OVER THE ENTIRE TIME INTERVAL DEPENDS SOLELY ON NET DISPLACEMENT AND TOTAL TIME.

PRACTICAL IMPLICATIONS
IN REAL-WORLD DRIVING:

- A DRIVER MAY OSCILLATE OR REVERSE, RESULTING IN ZERO NET DISPLACEMENT OVER A PERIOD, DESPITE BEING IN MOTION.
- THEREFORE/ NONZERO TRAVEL TIME DOES NOT GUARANTEE NON-ZERO AVERAGE VELOCITY.

Concrusion: FINAL VERDICT

BASED ON THE ANALYSIS, THE STATEMENT:

>"Ir A Car DrIVES ON A RoAD For A Nonzero AMOUNT OF TiME, THeEN TS AVERAGE VELocITY MusT”

IS FALSE.

THE KEY TAKEAWAYS ARE:

- AVERAGE VELOCITY DEPENDS ON NET DISPLACEMENT, NOT ON THE TOTAL DISTANCE TRAVELED OR THE DURATION OF MOTION.

- A VEHICLE CAN MOVE BACK AND FORTH OR IN A CLOSED LOOP DURING A TIME INTERVAL, RESULTING IN ZERO DISPLACEMENT AND
THUS ZERO AVERAGE VELOCITY, DESPITE ACTIVE MOTION.

SUMMARY AND T AKEAWAYS

- DRIVING FOR A NONZERO AMOUNT OF TIME DOES NOT NECESSARILY IMPLY A NON-ZERO AVERAGE VELOCITY.

- ZERO DISPLACEMENT DURING MOTION LEADS TO ZERO AVERAGE VELOCITY, REGARDLESS OF HOW LONG THE VEHICLE IS MOVING.
- UNDERSTANDING THE DISTINCTION BETWEEN DISPLACEMENT AND DISTANCE TRAVELED IS ESSENTIAL IN ANALYZING MOTION.

-IN PHYSICS, PRECISE DEFINITIONS ARE CRUCIAL FOR CORRECT INTERPRETATIONS OF MOTION-RELATED STATEMENTS.

FINAL THOUGHTS

THIS EXPLORATION UNDERSCORES AN IMPORTANT LESSON IN PHYSICS AND EVERYDAY REASONING: ASSUMPTIONS BASED SOLELY
ON DURATION OF ACTIVITY CAN BE MISLEADING WITHOUT CONSIDERING NET CHANGE IN POSITION. RECOGNIZING THE DIFFERENCE
BETWEEN DISPLACEMENT AND DISTANCE TRAVELED IS FUNDAMENTAL TO UNDERSTANDING MOTION, AND IT'S A COMMON SOURCE
OF MISCONCEPTIONS IN INTRODUCTORY PHYSICS. SO NEXT TIME YOU HEAR SOMEONE CLAIM THAT ANY MOVEMENT OVER A
PERIOD MUST YIELD A NON-ZERO AVERAGE VELOCITY, REMEMBER THESE SCENARIOS—AND KNOW THAT, IN PHYSICS, MOVEMENT
FOR A PERIOD CAN STILL RESULT IN A ZERO AVERAGE VELOCITY!
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