WHAT DOES THE SCALE READ PHYSICS

WHAT DOES THE SCALE READ PHYSICS IS A QUESTION THAT DELVES INTO FUNDAMENTAL CONCEPTS OF FORCE, MASS, AND
ACCELERATION. W/HEN YOU STAND ON A BATHROOM SCALE, OR USE A MORE SOPHISTICATED LABORATORY INSTRUMENT, THE
READING ISN'T SIMPLY A MEASURE OF HOW HEAVY YOU ARE. |NSTEAD, IT REFLECTS THE NORMAL FORCE EXERTED BY THE SCALE
ON YOU, WHICH, UNDER SPECIFIC CIRCUMSTANCES, DIRECTLY RELATES TO YOUR WEIGHT AND THUS YOUR MASS.
(UNDERSTANDING THIS DISTINCTION IS CRUCIAL FOR GRASPING PRINCIPLES LIKE APPARENT WEIGHT, GRAVITY'S INFLUENCE, AND
HOW THESE FORCES INTERACT IN EVERYDAY SCENARIOS AND MORE COMPLEX PHYSICS PROBLEMS. THIS ARTICLE WILL EXPLORE
THE UNDERLYING PHYSICS BEHIND A SCALE'S READING, DIFFERENTIATING BETWEEN MASS AND WEIGHT, EXAMINING HOW
ACCELERATION AFFECTS SCALE READINGS, AND DELVING INTO VARIOUS TYPES OF SCALES AND THEIR PRINCIPLES OF OPERATION.
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UNDERSTANDING MASS VS. WEIGHT: THE FOUNDATION OF SCALE READINGS

OFTEN USED INTERCHANGEABLY IN CASUAL CONVERSATION, MASS AND WEIGHT ARE DISTINCT PHYSICAL QUANTITIES WITH
DIFFERENT MEANINGS. MASS IS A FUNDAMENTAL PROPERTY OF MATTER, REPRESENTING THE AMOUNT OF “STUFE” AN OBJECT IS
MADE OF. IT’S AN INTRINSIC PROPERTY THAT REMAINS CONSTANT REGARDLESS OF LOCATION. THINK OF IT AS THE INERTIA OF AN
OBJECT — ITS RESISTANCE TO CHANGES IN MOTION. \X/EIGHT/ ON THE OTHER HAND, IS A FORCE. SPECIFICALLY/ IT'S THE FORCE OF
GRAVITY ACTING ON AN OBJECT,S MASS. THIS FORCE DEPENDS ON THE STRENGTH OF THE GRAVITATIONAL FIELD. THIS DIFFERENCE
IS PARAMOUNT WHEN WE ASK, “\WHAT DOES THE SCALE READ PHYSICS?” BECAUSE THE SCALE PRIMARILY MEASURES FORCE, NOT
MASS DIRECTLY.

For INSTANCE, AN ASTRONAUT ON THE MOON HAS THE SAME MASS AS THEY DO ON EARTH BECAUSE THE AMOUNT OF MATTER IN
THEIR BODY HASN'T CHANGED. HO\X/EVER, THEIR WEIGHT ON THE MOON IS SIGNIFICANTLY LESS BECAUSE THE MOON’S
GRAVITATIONAL PULL IS WEAKER THAN EARTH'S. IF YOU WERE TO WEIGH YOURSELF ON EARTH AND THEN ON THE MOON, THE
SCALE WOULD SHOW A DIFFERENT READING, EVEN THOUGH YOUR MASS REMAINS CONSTANT. THIS IS A DIRECT ILLUSTRATION OF
THE DISTINCTION BETWEEN MASS AND WEIGHT.

THE NorRMAL Force: How ScALES ACTUALLY WORK

SO/ IF A SCALE MEASURES WEIGHT, AND WEIGHT IS A FORCE, HOW DOES IT TRANSLATE THAT FORCE INTO A NUMBER WE CAN
UNDERSTAND? THE KEY LIES IN A CONCEPT CALLED THE NORMAL FORCE. W/HEN YOU STAND ON A SCALE, YOU EXERT A
DOWNWARD FORCE ON IT DUE TO GRAVITY = THIS IS YOUR WEIGHT. ACCORDING TO NEWTON'S THIRD LAW OF MOTION, FOR
EVERY ACTION, THERE IS AN EQUAL AND OPPOSITE REACTION. THE SCALE PUSHES BACK UP ON YOU WITH AN EQUAL AND
OPPOSITE FORCE, WHICH IS THE NORMAL FORCE. THIS NORMAL FORCE IS WHAT THE SCALE IS ACTUALLY DESIGNED TO MEASURE
AND DISPLAY.

IN A SITUATION WHERE YOU ARE AT REST ON A LEVEL SURFACE, THE NORMAL FORCE EXERTED BY THE SCALE IS EQUAL IN
MAGNITUDE TO YOUR WEIGHT. SINCE WEIGHT IS CALCULATED AS MASS TIMES THE ACCELERATION DUE TO GRAVITY (W = Ma),
THE SCALE READING, WHEN IT'S EQUAL TO YOUR WEIGHT, CAN BE USED TO INFER YOUR MASS BY DIVIDING THE MEASURED FORCE
BY THE KNOWN GRAVITATIONAL ACCELERATION (G). SO, WHEN You Set “ 150 POUNDS” ON A BATHROOM SCALE, IT'S
INDICATING A NORMAL FORCE EQUIVALENT TO 150 POUNDS OF WEIGHT, ALLOWING YOU TO THEN CALCULATE YOUR
APPROXIMATE MASS.



APPARENT WEIGHT: WHEN THE ScALE READING CHANGES

THE TRUE GENIUS OF UNDERSTANDING “WHAT DOES THE SCALE READ PHYSICS” COMES INTO PLAY WHEN WE CONSIDER
SITUATIONS WHERE THE SCALE READING IS NOT EQUAL TO OUR ACTUAL WEIGHT. THIS DISCREPANCY IS KNOWN AS APPARENT
WEIGHT. APPARENT WEIGHT IS THE MAGNITUDE OF THE NORMAL FORCE EXERTED ON AN OBJECT. |T CAN BE GREATER THAN, LESS
THAN, OR EQUAL TO THE OBJECT/S ACTUAL WEIGHT, DEPENDING ON THE OBJECT,S ACCELERATION.

IMAGINE YOU ARE IN AN ELEVATOR. W/HEN THE ELEVATOR IS STATIONARY, THE SCALE READS YOUR NORMAL WEIGHT. HO\X/EVER,
AS THE ELEVATOR ACCELERATES UPWARDS, THE SCALE HAS TO EXERT A GREATER UPWARD FORCE TO ACCELERATE YOU ALONG
WITH IT. THIS INCREASED NORMAL FORCE MEANS THE SCALE READING WILL BE HIGHER THAN YOUR ACTUAL WEIGHT. CONVERSELY
WHEN THE ELEVATOR ACCELERATES DOWNWARDS, THE SCALE NEEDS TO EXERT LESS FORCE, RESULTING IN A LOWER SCALE
READING — YOU FEEL LIGHTER. |F THE ELEVATOR WERE TO FREEFALL, THE SCALE WOULD REGISTER ZERO, AS IT WOULD NO
LONGER BE EXERTING ANY NORMAL FORCE ON YOU.
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ACCELERATION UPWARDS

\W/HEN AN OBJECT (LIKE A PERSON) ON A SCALE ACCELERATES UPWARDS, THE NET FORCE ACTING ON IT IS UPWARDS. THIS
MEANS THE UPWARD NORMAL FORCE (FN) FROM THE SCALE MUST BE GREATER THAN THE DOWNWARD FORCE OF GRAVITY
(WEIGHT, W/). UsING NewTON's SEconD LAW (F_NET = MA), WE HAVE FN - W = MA. REARRANGING THIS, WE GET FN = \W/ +
MA. SINCE THE SCALE READS THE NORMAL FORCE (FN), THE READING WILL BE GREATER THAN THE ACTUAL WEIGHT (\W/). THIS IS
WHY YOU FEEL HEAVIER WHEN AN ELEVATOR STARTS MOVING UP.

ACCELERATION DOWNWARDS

CONVERSELY, WHEN AN OBJECT ON A SCALE ACCELERATES DOWNWARDS, THE NET FORCE IS DOWNWARDS. IN THIS CASE, THE
DOWNWARD FORCE OF GRAVITY (W) IS GREATER THAN THE UPWARD NORMAL FORCE (FN). THE EQUATION BECOMES W/ - FN =
MA, OR FN = W/ - MA. THEREFORE, THE NORMAL FORCE, AND THUS THE SCALE READING, WILL BE LESS THAN THE ACTUAL
WEIGHT. THIS EXPLAINS WHY YOU FEEL LIGHTER WHEN AN ELEVATOR STARTS DESCENDING OR WHEN YOU'RE BEING PUSHED DOWN
IN A SWING.

CoNsTANT VELOCITY

W/HEN AN OBJECT IS MOVING AT A CONSTANT VELOCITY, WHETHER UP\WWARDS OR DOWNWARDS, ITS ACCELERATION (A) IS
ZERO. IN THIS SCENARIO, ACCORDING TO NEWTON'S SECOND LAW (F_NET = MA), THE NET FORCE ACTING ON THE OBJECT IS
ZERO. THIS MEANS THE UPWARD NORMAL FORCE (FN) FROM THE SCALE IS EXACTLY EQUAL TO THE DOWNW ARD FORCE OF
GRAVITY (\X/) THUS, FN = \W. THE SCALE WILL READ YOUR TRUE WEIGHT, AND YOU WILL FEEL NEITHER HEAVIER NOR LIGHTER.

FACTORS AFFECTING SCALE READINGS

Bevonp ACCELERATION, SEVERAL OTHER FACTORS CAN SUBTLY INFLUENCE WHAT A SCALE READS IN PHYSICS. W/HILE THE CORE
PRINCIPLE OF MEASURING NORMAL FORCE REMAINS, EXTERNAL FORCES OR VARIATIONS IN THE GRAVITATIONAL FIELD CAN COME
INTO PLAY IN MORE COMPLEX ANALYSES.



GRAVITATIONAL V ARIATIONS

THE ACCELERATION DUE TO GRAVITY (G) IS NOT PERFECTLY UNIFORM ACROSS THE EARTH'S SURFACE. |T VARIES SLIGHTLY DUE
TO FACTORS LIKE ALTITUDE, LATITUDE, AND LOCAL VARIATIONS IN EARTH'S DENSITY. WHILE THESE VARIATIONS ARE USUALLY
SMALL ENOUGH TO BE NEGLIGIBLE FOR EVERYDAY PURPOSES, THEY CAN BE SIGNIFICANT IN PRECISE SCIENTIFIC MEASUREMENTS. A
SCALE CALIBRATED IN ONE LOCATION MIGHT YIELD A SLIGHTLY DIFFERENT READING IF USED IN ANOTHER WITH A DIFFERENT
GRAVITATIONAL ACCELERATION, EVEN IF THE OB_JECTIS MASS AND ALL OTHER CONDITIONS ARE IDENTICAL. THIS IS A SUBTLE BUT
IMPORTANT ASPECT OF “WHAT DOES THE SCALE READ PHYSICS” IN HIGHLY ACCURATE CONTEXTS.

FriCTION AND HORIZONTAL FORCES

THE SCALES WE TYPICALLY USE ARE DESIGNED TO MEASURE VERTICAL FORCES. |F THERE ARE SIGNIFICANT HORIZONTAL FORCES
ACTING ON THE OBJECT BEING WEIGHED, OR IF THERE IS SIGNIFICANT FRICTION BETWEEN THE OBJECT AND THE SCALE’sS SURFACE,
THE READING MIGHT NOT PERFECTLY REFLECT THE NORMAL FORCE. HO\)VEVER, FOR A PERSON STANDING STILL ON A TYPICAL
BATHROOM SCALE, THESE HORIZONTAL FORCES AND FRICTION ARE USUALLY MINIMAL AND DO NOT SUBSTANTIALLY ALTER THE
PRIMARY VERTICAL FORCE MEASUREMENT.

CENTRIPETAL ACCELERATION (IN ROTATIONAL MOTION)

IN SITUATIONS INVOLVING ROTATIONAL MOTION, LIKE STANDING ON A SPINNING PLATFORM, CENTRIPETAL ACCELERATION COMES
INTO PLAY. [F YOU WERE ON A SCALE AT THE CENTER OF A ROTATING DISC, THE SCALE WOULD READ YOUR NORMAL WEIGHT.
HO\X/EVER/ IF YOU WERE ON A SCALE AT THE EDGE OF A SPINNING DISC, THE SCALE WOULD NEED TO ACCOUNT FOR THE
CENTRIPETAL FORCE REQUIRED TO KEEP YOU MOVING IN A CIRCLE. THIS WOULD ALTER THE NORMAL FORCE AND HENCE THE SCALE
READING. THE PHYSICS HERE BECOMES MORE INTRICATE, INVOLVING THE INTERPLAY OF GRAVITY, THE NORMAL FORCE, AND THE
FICTITIOUS CENTRIFUGAL FORCE (FROM THE PERSPECTIVE OF THE ROTATING FRAME OF REFERENCE).

TyPES OF SCALES AND THEIR PHYSICS

THE FUNDAMENTAL PRINCIPLE OF MEASURING NORMAL FORCE IS APPLIED ACROSS VARIOUS TYPES OF SCALES, EACH EMPLOYING
DIFFERENT MECHANISMS TO ACHIEVE THIS MEASUREMENT. UNDERSTANDING THESE MECHANISMS REVEALS THE PRACTICAL
ENGINEERING BEHIND THE PHYSICS.

SPRING SCALES

A COMMON TYPE OF SCALE, A SPRING SCALE, UTILIZES Hooke’s LAW. THIS LAW STATES THAT THE FORCE REQUIRED TO
EXTEND OR COMPRESS A SPRING BY SOME DISTANCE IS PROPORTIONAL TO THAT DISTANCE (F = KX, WHERE K IS THE SPRING
CONSTANT AND X IS THE DISPLACEMENT). W/HEN AN OBJECT IS PLACED ON A SPRING SCALE, ITS WEIGHT STRETCHES THE SPRING.
THE AMOUNT THE SPRING STRETCHES IS DIRECTLY PROPORTIONAL TO THE WEIGHT. THE SCALE'S INDICATOR IS CALIBRATED TO
SHOW THE WEIGHT BASED ON THIS DISPLACEMENT. SO, WHAT DOES THE SCALE READ PHYSICS-WISE FOR A SPRING SCALE? |T
READS THE FORCE (\X/EIGHT) THAT CAUSES A SPECIFIC EXTENSION OF THE SPRING.

ELecTRONIC/DIGITAL SCALES

MODERN DIGITAL SCALES OFTEN USE LOAD CELLS, WHICH ARE TRANSDUCERS THAT CONVERT FORCE INTO AN ELECTRICAL
SIGNAL. A COMMON TYPE OF LOAD CELL USES STRAIN GAUGES. W/HEN A FORCE IS APPLIED TO THE LOAD CELL, IT DEFORMS



SLIGHTLY, AND THE STRAIN GAUGES ATTACHED TO IT CHANGE THEIR ELECTRICAL RESISTANCE. THIS CHANGE IN RESISTANCE
ALTERS THE CURRENT FLOWING THROUGH THE CIRCUIT, PRODUCING A MEASURABLE ELECTRICAL SIGNAL PROPORTIONAL TO THE
APPLIED FORCE. THIS SIGNAL IS THEN PROCESSED BY THE SCALE’'S ELECTRONICS AND DISPLAYED AS A WEIGHT READING. THE
UNDERLYING PHYSICS HERE IS THE PIEZOELECTRIC EFFECT OR CHANGES IN RESISTANCE DUE TO MECHANICAL STRESS.

BALANCE ScCALES

BALANCE SCALES, SUCH AS THE CLASSIC BEAM BALANCE, WORK ON THE PRINCIPLE OF MOMENTS. THEY COMPARE AN UNKNOWN
MASS WITH KNOWN STANDARD MASSES. THE SCALE HAS A BEAM THAT PIVOTS AT ITS CENTER. KNOWN MASSES ARE PLACED ON
ONE SIDE, AND THE OBJECT TO BE WEIGHED IS PLACED ON THE OTHER. W/HEN THE BEAM IS BALANCED HORIZONTALLY, THE
TORQUES (MOMENTS) ON BOTH SIDES ARE EQUAL. TORQUE IS CALCULATED AS FORCE TIMES THE PERPENDICULAR DISTANCE
FROM THE PIVOT POINT. SINCE THE DISTANCES FROM THE PIVOT ARE USUALLY EQUAL FOR BOTH PANS, BALANCING THE
TORQUES MEANS THE WEIGHTS (AND THUS THE MASSES) ON BOTH SIDES ARE EQUAL. A BALANCE SCALE DOESN'T DIRECTLY
MEASURE THE NORMAL FORCE; IT COMPARES FORCES INDIRECTLY THROUGH ROTATIONAL EQUILIBRIUM.

PrRACTICAL APPLICATIONS AND ReAL-\W ORLD ExXAMPLES

THE PRINCIPLES DISCUSSED REGARDING 'WHAT DOES THE SCALE READ PHYSICS” HAVE NUMEROUS PRACTICAL APPLICATIONS,
FROM EVERYDAY LIFE TO SPECIALIZED SCIENTIFIC ENDEAVORS.

CONSIDER THE FEELING OF A SUDDEN DIP WHEN A CAR GOES OVER A BUMP. THIS SENSATION OF BRIEFLY BECOMING LIGHTER IS DUE
TO THE CAR'S SUSPENSION SYSTEM ALLOWING IT TO DECELERATE VERTICALLY, REDUCING THE NORMAL FORCE FROM THE SEAT.
SIMILARLY, AMUSEMENT PARK RIDES LIKE ROLLER COASTERS EXPERTLY MANIPULATE APPARENT WEIGHT THROUGH VARYING
ACCELERATIONS, CREATING THRILLS BY MAKING RIDERS FEEL HEAVIER OR LIGHTER.

IN MEDICINE, SCALES ARE USED TO MONITOR PATIENT WEIGHT, WHICH IS CRUCIAL FOR TRACKING HEALTH, DOSAGE
CALCULATIONS FOR MEDICATIONS, AND ASSESSING NUTRITIONAL STATUS. UNDERSTANDING HOW A SCALE’'S READING RELATES
TO A PERSON'S ACTUAL WEIGHT AND MASS IS VITAL FOR ACCURATE MEDICAL ASSESSMENTS. FURTHERMORE, IN ENGINEERING AND
MANUFACTURING, PRECISION SCALES ARE USED FOR QUALITY CONTROL, ENSURING THAT PRODUCTS MEET SPECIFIC WEIGHT
REQUIREMENTS.

MOoNITORING HEALTH AND FITNESS

REGULARLY TRACKING YOUR WEIGHT USING A BATHROOM SCALE IS A COMMON PRACTICE FOR MANAGING HEALTH AND FITNESS.
THE SCALE PROVIDES A SIMPLE, ALBEIT INDIRECT, MEASURE OF YOUR BODY COMPOSITION CHANGES OVER TIME. \WHILE IT'S
ESSENTIAL TO REMEMBER THAT THE SCALE MEASURES FORCE (\X/EIGHT)/ WHICH IS INFLUENCED BY GRAVITY, FOR CONSISTENT
PERSONAL MONITORING, THIS READING IS A RELIABLE INDICATOR OF CHANGES IN YOUR MASS, ASSUMING YOU'RE WEIGHING
YOURSELF UNDER THE SAME CONDITIONS (E.G., AT THE SAME TIME OF DAY, IN THE SAME LOCATION).

DosAGe CALCULATIONS IN MEDICINE

IN HEALTHCARE, THE WEIGHT OF A PATIENT IS A CRITICAL FACTOR IN DETERMINING THE APPROPRIATE DOSAGE OF MANY
MEDICATIONS. PEDIATRIC DOSAGES ARE ALMOST ALWAYS CALCULATED BASED ON WEIGHT, AND ADULT DOSAGES CAN ALSO BE
ADJUSTED BASED ON BODY MASS, ESPECIALLY FOR DRUGS WITH A NARROW THERAPEUTIC WINDOW. THEREFOREI THE ACCURACY
OF THE SCALE USED TO MEASURE A PATIENT'S WEIGHT DIRECTLY IMPACTS THE SAFETY AND EFFICACY OF THEIR MEDICAL
TREATMENT. THIS HIGHLIGHTS THE IMPORTANCE OF UNDERSTANDING THE UNDERLYING PHYSICS TO ENSURE ACCURATE
MEASUREMENTS.



QUALITY CONTROL IN MANUFACTURING

MANY INDUSTRIES RELY ON PRECISE WEIGHT MEASUREMENTS FOR QUALITY CONTROL. FOR EXAMPLE, FOOD MANUFACTURERS
MUST ENSURE THAT PACKAGED GOODS CONTAIN THE STATED AMOUNT OF PRODUCT. PHARMACEUTICAL COMPANIES NEED TO
VERIFY THE WEIGHT OF PILLS AND OTHER MEDICATIONS. IN THESE SCENARIOS, HIGHLY ACCURATE SCALES ARE USED TO CHECK
INDIVIDUAL ITEMS OR BATCHES TO ENSURE THEY MEET STRICT STANDARDS. DEVIATIONS IN WEIGHT CAN INDICATE ERRORS IN THE
MANUFACTURING PROCESS, LEADING TO PRODUCT RECALLS OR CUSTOMER DISSATISFACTION.

SCIENTIFIC RESEARCH

IN SCIENTIFIC RESEARCH, SCALES ARE INDISPENSABLE TOOLS FOR A WIDE RANGE OF EXPERIMENTS. FROM MEASURING THE MASS OF
CHEMICALS IN A LABORATORY TO DETERMINING THE FORCE EXERTED BY A MATERIAL UNDER STRESS, SCALES PROVIDE ESSENTIAL
DATA. THE PRECISION AND TYPE OF SCALE USED DEPEND HEAVILY ON THE EXPERIMENT'S REQUIREMENTS. FoR INSTANCE,
MEASURING THE SUBTLE MASS CHANGES IN A CHEMICAL REACTION MIGHT REQUIRE AN ANALYTICAL BALANCE WITH EXTREMELY
HIGH SENSITIVITY, WHILE MEASURING THE THRUST OF A ROCKET ENGINE WOULD NECESSITATE INDUSTRIAL-SCALE FORCE
TRANSDUCERS.

Q: \WHAT IS THE PRIMARY PHYSICAL QUANTITY A SCALE MEASURES?

A: THE PRIMARY PHYSICAL QUANTITY A SCALE MEASURES IS THE NORMAL FORCE EXERTED ON IT. THIS FORCE IS A REACTION
FORCE FROM THE SCALE PUSHING BACK UP ON THE OBJECT PLACED UPON IT, EQUAL AND OPPOSITE TO THE FORCE THE OBJECT
EXERTS DOWNW ARDS.

Q: How IS WEIGHT DIFFERENT FROM MASS?

A: MASS IS A MEASURE OF THE AMOUNT OF MATTER IN AN OBJECT AND IS CONSTANT, WHILE WEIGHT IS THE FORCE OF GRAVITY
ACTING ON THAT MASS AND CAN VARY DEPENDING ON THE GRAVITATIONAL FIELD STRENGTH.

QI \W/HY DOES A SCALE READING CHANGE IN AN ELEVATOR?

A: A SCALE READING CHANGES IN AN ELEVATOR BECAUSE THE ELEVATOR'S ACCELERATION CHANGES THE NET FORCE REQUIRED.
W/HEN ACCELERATING UP\WARDS, THE NORMAL FORCE (AND SCALE EEADING) INCREASES, WHEN ACCELERATING DOWNWARDS, IT
DECREASES.

Q: WHAT IS “APPARENT WEIGHT"?

A: APPARENT WEIGHT IS THE MAGNITUDE OF THE NORMAL FORCE EXERTED ON AN OBJECT. IT IS WHAT A SCALE WILL READ AND
CAN BE DIFFERENT FROM THE OBJECT,S ACTUAL WEIGHT WHEN THE OBJECT IS ACCELERATING.

Q: CAN A SCALE MEASURE MASS DIRECTLY?

A: NO, A SCALE DIRECTLY MEASURES FORCE (THE NORMAL FORCE). HO\X/EVER, IN A CONSTANT GRAVITATIONAL FIELD, THIS
NORMAL FORCE IS PROPORTIONAL TO WEIGHT, WHICH IN TURN IS PROPORTIONAL TO MASS, ALLOWING US TO INFER MASS BY
DIVIDING THE MEASURED FORCE BY THE ACCELERATION DUE TO GRAVITY.



QI \WHAT ARE SOME COMMON TYPES OF SCALES AND THEIR OPERATING PRINCIPLES?

A: COMMON TYPES INCLUDE SPRING SCALES (USING Hooke’'s LAW TO MEASURE SPRING EXTENSION DUE TO FORCE)/ ELECTRONIC
SCALES (USING LOAD CELLS AND STRAIN GAUGES TO CONVERT FORCE TO ELECTRICAL SIGNALS)/ AND BALANCE SCALES
(COMPARING UNKNOWN MASSES TO KNOWN MASSES USING MOMENTS).

Q: DOES A SCALE READING CHANGE IF YOU ARE ON THE MOON?

A: YES, THE SCALE READING WOULD CHANGE IF YOU WERE ON THE MOON. W/HILE YOUR MASS REMAINS THE SAME, THE MooN's
GRAVITATIONAL PULL IS WEAKER, SO YOUR WEIGHT IS LESS. SINCE THE SCALE MEASURES THE NORMAL FORCE, WHICH IS EQUAL
TO YOUR WEIGHT IN A STATIONARY ENVIRONMENT, THE SCALE READING WOULD BE LOWER ON THE MooN.
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