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BALANCING A SEE-SAW INVOLVES UNDERSTANDING THE PRINCIPLES OF TORQUE AND EQUILIBRIUM. W/HEN A WEIGHT IS PLACED AT
A CERTAIN POINT ON THE SEE-SAW/, IT MUST GENERATE A TORQUE THAT COUNTERACTS THE TORQUE PRODUCED BY ANOTHER
WEIGHT AT A DIFFERENT POINT. IN THIS SCENARIO, WE ARE ASKED TO DETERMINE WHAT WEIGHT SHOULD BE PLACED AT POINT A
TO BALANCE THE SEE-SAW, GIVEN THE DISTANCES FROM THE FULCRUM AND A KNOWN WEIGHT AT ANOTHER POINT.
SPECIFICALLY, THE SEE-SAW HAS POINTS A AND B LOCATED AT DISTANCES OF 20 METERS AND 10 METERS FROM THE

FULCRUM, RESPECTIVELY, WITH A FORCE OF 50N ACTING AT POINT B. THIS ARTICLE PROVIDES A COMPREHENSIVE EXPLANATION
OF HOW TO CALCULATE THE REQUIRED WEIGHT AT POINT A TO ACHIEVE BALANCE.

UNDERSTANDING THE BASICS OF TORQUE AND LEVERAGE

WHAT Is TorQUE?

TORQUE, ALSO KNOWN AS MOMENT OF FORCE, IS A MEASURE OF THE ROTATIONAL FORCE APPLIED TO AN OBJECT ABOUT A
PIVOT POINT OR FULCRUM. IT IS CALCULATED AS THE PRODUCT OF THE FORCE APPLIED AND THE PERPENDICULAR DISTANCE FROM
THE FULCRUM TO THE POINT WHERE THE FORCE IS APPLIED. MATHEMATICALLY:

o TorQuE (T) = Force (F) x DisTance (p)

THE GREATER THE TORQUE, THE MORE ROTATIONAL EFFECT THE FORCE HAS ABOUT THE FULCRUM.

CONDITIONS FOR BALANCE

A SEE-SAW IS IN EQUILIBRIUM WHEN THE TOTAL TORQUE ACTING CLOCKWISE EQUALS THE TOTAL TORQUE ACTING
COUNTERCLOCKWISE. THIS CAN BE SUMMARIZED AS:

¢ SUM OF CLOCKWISE TORQUES = SUM OF COUNTERCLOCKW/ISE TORQUES

IN THE CONTEXT OF OUR PROBLEM, THE TORQUE PRODUCED BY THE WEIGHT AT POINT B MUST BE BALANCED BY THE TORQUE
PRODUCED BY THE WEIGHT AT POINT A.

ProBLEM BREAKDOWN: GIVEN DATA AND UNKNOWNS

KnownN DATA

o DISTANCE FROM FULCRUM TO POINT A: 20 METERS
e DISTANCE FROM FULCRUM TO POINT B: 10 METERS

e FORCE AT POINT B: 50N



UNKNOWN

® THE WEIGHT (FORCE) TO BE PLACED AT POINT A TO BALANCE THE SEE-SAW

CALCULATING THE REQUIRED WEIGHT AT POINT A

STep 1: EsTABLISH THE TORQUE EQUATIONS

TO FIND THE WEIGHT AT POINT A, WE SET THE TORQUES ABOUT THE FULCRUM EQUAL:

e TorQUE AT POINT A: \(W_A \TiMes b_A\)

o TorQuUE AT POINT B: \(F_B \TiMes o_B = 50\ N \1iMes 10\ M\)

ASSUMING THE WEIGHT AT POINT A 1s \(\W_A\), THE BALANCE CONDITION IS:

\[W_A \1iMes 20\, = 50\ N \1iMes 10\ M\]

STep 2: SoLve For \(W_A\)

REARRANGED, THE EQUATION BECOMES:

\[W_A = \rrac{50\ N \TiMes 10\ M}{20\ m}\]
CALCULATING THIS:

\[W_A = \rrac{500\ N \coot M}{20\ M} = 25\ N\]

THEREFORE, A WEIGHT OF 25N MUST BE PLACED AT POINT A TO BALANCE THE SEE-SAW.

ADDITIONAL CONSIDERATIONS FOR ACCURATE BALANCING

EFFeCcT oF THE PosITION oF THE WEIGHTS

THE CALCULATION ASSUMES THE WEIGHTS ARE POINT MASSES APPLIED EXACTLY AT THE SPECIFIED DISTANCES. |F THE WEIGHTS
ARE DISTRIBUTED DIFFERENTLY OR IF THE FORCES ARE NOT PERPENDICULAR TO THE SEE-SAW, THE CALCULATION WOULD NEED
ADJUSTMENT.

ROLE OF THE See-sAw's WEIGHT

IN SOME CASES, THE WEIGHT OF THE SEE-SAW ITSELF MIGHT INFLUENCE THE BALANCE. IF THE SEE-SAW HAS SIGNIFICANT WEIGHT
DISTRIBUTED ALONG ITS LENGTH, THE CENTER OF MASS AND ITS EFFECT ON TORQUE SHOULD BE CONSIDERED.



ENSURING PROPER BALANCE IN PRACTICE

To PRACTICALLY BALANCE A SEE-SAW:
® PLACE THE KNOWN WEIGHTS AT THE SPECIFIED DISTANCES.
e ADJUST THE WEIGHTS ITERATIVELY TO ACHIEVE EQUILIBRIUM.

e USE A LEVEL OR A SPIRIT LEVEL TO CONFIRM THE SEE-SAW IS BALANCED HORIZONTALLY.

APPLICATIONS AND REAL-\Y ORrRLD EXAMPLES

AMUSEMENT PARKS AND PLAYGROUNDS

ENSURING SAFETY AND FUN IN PLAYGROUND SEE-SAWS REQUIRES UNDERSTANDING HOW TO BALANCE LOADS ACCURATELY.

ENGINEERING AND MECHANICAL DESIGN

DESIGNERS OF LEVERS, CRANES, AND OTHER MACHINERY USE TORQUE CALCULATIONS SIMILAR TO THIS TO ENSURE STABILITY
AND PROPER FUNCTIONING.

EbucATIONAL DEMONSTRATIONS

PHYSICS TEACHERS OFTEN DEMONSTRATE PRINCIPLES OF TORQUE AND EQUILIBRIUM USING SEE-SAWS AND WEIGHTS TO
VISUALLY EXPLAIN THE CONCEPTS.

SUMMARY: How To BALANCE A SEE-sAW WITH A SON Force AT 10M

T o SUMMARIZE:
o CALCULATE TORQUE AT THE kNOowN FORCE: \(50\ N \TiMes 10\ M = 500\ N \cooT M\).
o SET THIS EQUAL TO THE TORQUE AT POINT A: \(\W_A \TiMes 20\ M\).

e SoLve For \(W_A\): \(W_A = 25\ N\).

THIS MEANS THAT PLACING A WEIGHT OF 25N AT POINT A WILL BALANCE THE SEE-SAW WHEN A 50N FORCE IS APPLIED AT 10
METERS ON THE OTHER SIDE.

CONCLUSION

BALANCING A SEE-SAW INVOLVES UNDERSTANDING THE PRINCIPLES OF TORQUE AND EQUILIBRIUM. IN THIS SPECIFIC SCENARIO,
WITH POINTS A AND B LOCATED AT 20 METERS AND 10 METERS FROM THE FULCRUM, RESPECTIVELY, AND A FORCE OF 50N AT
POINT B, THE WEIGHT REQUIRED AT POINT A TO ACHIEVE BALANCE IS 25N. RECOGNIZING THE RELATIONSHIPS BETWEEN FORCE,
DISTANCE, AND TORQUE NOT ONLY HELPS IN SOLVING SUCH PROBLEMS BUT ALSO IN DESIGNING SAFE AND FUNCTIONAL
MECHANICAL SYSTEMS. W/HETHER IN PLAYGROUNDS, ENGINEERING, OR PHYSICS EDUCATION, THESE FUNDAMENTAL CONCEPTS
REMAIN ESSENTIAL FOR UNDERSTANDING HOW LEVERAGE AND BALANCE WORK IN REAL-WORLD APPLICATIONS.



FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE PRINCIPLE BEHIND BALANCING A SEE-SAW WITH DIFFERENT WEIGHTS AND
DISTANCES FROM THE FULCRUM?

THE PRINCIPLE IS BASED ON MOMENTS OR TORQUE, WHERE THE WEIGHT MULTIPLIED BY ITS DISTANCE FROM THE FULCRUM MUST
BE EQUAL ON BOTH SIDES FOR BALANCE, I.E., WEIGHT; X DISTANCE; = WEIGHT, X DISTANCE,.

GIVEN A SEE-SAW WITH POINT A AT 20 METERS, POINT B AT 10 METERS, AND A
WEIGHT OF 50N AT POINT B, HOW DO YOU CALCULATE THE WEIGHT NEEDED AT POINT
A TO BALANCE?

YOU SET UP THE EQUATION: WEIGHT AT A X 20M = 50N X T0M, SOLVING FOR THE WEIGHT AT A GIVES: WEIGHT AT A =
(50N x 10m) / 20m = 256N,

IF THE WEIGHT AT POINT B IS 50N AND ITS DISTANCE FROM THE FULCRUM IS 10M,
WHAT DISTANCE FROM THE FULCRUM SHOULD THE WEIGHT AT POINT A (LocATeD 20M
AWAY) BE TO BALANCE THE SEE-SAW?

To BALANCE, WEIGHT AT A X 20M = 50N X 10M, so WEIGHT AT A = (50N x 10m) / 20M = 25N. THE DISTANCE FROM
THE FULCRUM FOR WEIGHT A REMAINS 20M; IF THE WEIGHT AT A IS DIFFERENT, THE DISTANCE SHOULD BE ADJUSTED
ACCORDINGLY.

CAN THE WEIGHT AT POINT A BE DIFFERENT FROM 25N TO BALANCE THE SEE-SAW?

YES, THE WEIGHT AT POINT A CAN VARY AS LONG AS THE PRODUCT OF THE WEIGHT AND ITS DISTANCE FROM THE FULCRUM
EQUALS THE MOMENT PRODUCED BY THE WEIGHT AT POINT B. For EXAMPLE, IF THE WEIGHT AT Als INCREASED, ITS DISTANCE
FROM THE FULCRUM CAN BE DECREASED ACCORDINGLY.

\WW/HAT ROLE DOES THE DISTANCE FROM THE FULCRUM PLAY IN BALANCING THE SEE-SAW
WITH DIFFERENT WEIGHTS?

THE DISTANCE FROM THE FULCRUM DETERMINES THE TORQUE PRODUCED BY A WEIGHT; INCREASING THE DISTANCE INCREASES THE
MOMENT, HELPING BALANCE HEAVIER WEIGHTS OR SMALLER WEIGHTS PLACED FARTHER FROM THE FULCRUM.

IF THE WEIGHT AT POINT B INCREASES, HOW DOES THAT AFFECT THE WEIGHT NEEDED AT
POINT A TO MAINTAIN BALANCE?

IF THE WEIGHT AT B INCREASES, THE WEIGHT AT A MUST ALSO INCREASE PROPORTIONALLY IF DISTANCES REMAIN THE SAME, TO
PRODUCE AN EQUAL AND OPPOSITE MOMENT FOR BALANCE.

W/HAT IS THE SIGNIFICANCE OF UNDERSTANDING MOMENTS WHEN DESIGNING OR
ANALYZING SEE-SAWS?

(UNDERST ANDING MOMENTS HELPS IN CALCULATING THE CORRECT PLACEMENT AND WEIGHTS NEEDED TO ACHIEVE BALANCE,
ENSURING SAFETY AND FUNCTIONALITY IN STRUCTURES LIKE SEE-SAWS OR OTHER LEVER-BASED SYSTEMS.



ADDITIONAL RESOURCES

(UNDERSTANDING THE PRINCIPLES OF BALANCING A SEE-SAW: How To DETERMINE THE CORRECT WEIGHT AT PoINT A
BALANCING A SEE-SAW, OR TEETER-TOTTER, IS A CLASSIC DEMONSTRATION OF FUNDAMENTAL PHYSICS PRINCIPLES,
SPECIFICALLY THE CONCEPT OF MOMENTS OR TORQUE. \W/HEN CONSIDERING THE QUESTION, “W/HAT WEIGHT SHOULD BE PLACED
AT POINT A IN ORDER TO BALANCE THE SEE-SAW WITH KNOWN DISTANCES AND WEIGHT?”, IT’S ESSENTIAL TO UNDERSTAND THE
UNDERLYING MECHANICS THAT GOVERN EQUILIBRIUM. THIS COMPREHENSIVE GUIDE WILL EXPLORE THE PHYSICS INVOLVED, THE

MATHEMATICAL CALCULATIONS NEEDED, AND PRACTICAL CONSIDERATIONS TO ACCURATELY DETERMINE THE WEIGHT REQUIRED
AT PoiNT A.

FUNDAMENTAL CONCEPTS OF SEE-SAW BALANCE

1. THe PRINCIPLE OF MOMENTS

AT THE CORE OF BALANCING A SEE-SAW LIES THE PRINCIPLE OF MOMENTS, ALSO KNOWN AS TORQUE. A MOMENT IS THE
ROTATIONAL EQUIVALENT OF FORCE, CALCULATED AS:

> MoMeNT (TorQUE) = FOrCE X DISTANCE FROM PivoT

- ForCE: USUALLY THE WEIGHT DUE TO GRAVITY, MEASURED IN NEWTONS (N).

- DISTANCE: THE PERPENDICULAR DISTANCE FROM THE PIVOT POINT TO THE POINT WHERE THE FORCE IS APPLIED, MEASURED IN
METERS (M).

EQuiLieriuM CONDITION:

FOR THE SEE-SAW TO BE PERFECTLY BALANCED, THE TOTAL CLOCKWISE MOMENTS ABOUT THE PIVOT MUST EQUAL THE TOTAL
COUNTERCLOCKWISE MOMENTS:

> SUM OF CLOCKWISE MOMENTS = SUM OF COUNTERCLOCKWISE MOMENTS

THIS PRINCIPLE IS UNIVERSAL FOR STATIC EQUILIBRIUM AND APPLIES WHETHER THE SEE-SAW IS HORIZONTAL OR INCLINED,
ASSUMING NO OTHER FORCES ACT VERTICALLY.

2. THE SIGNIFICANCE oF DISTANCES AND WEIGHTS

- DISTANCES: THE FARTHER A WEIGHT IS FROM THE PIVOT, THE GREATER ITS INFLUENCE ON THE BALANCE.
- WEIGHTS: HEAVIER WEIGHTS PRODUCE LARGER MOMENTS FOR THE SAME DISTANCE.

UNDERSTANDING THE INTERPLAY BETWEEN THESE TWO FACTORS ALLOWS US TO CALCULATE THE NECESSARY WEIGHT AT A
GIVEN DISTANCE TO ACHIEVE EQUILIBRIUM.

ANALYZING THE GIVEN PROBLEM

LET’S INTERPRET THE PROBLEM STATEMENT:

- POINT A: THE POSITION WHERE WE WANT TO PLACE THE UNKNOWN WEIGHT.



- PoINT B: LocAaTED AT 10 METERS FROM THE PIVOT.

- THE SEE-SAW LENGTH IS 20 METERS IN TOTAL, IMPLYING THE OTHER END IS AT 20 METERS FROM THE PIVOT.
- WEIGHT ON THE OTHER SIDE: 50 N, PRESUMABLY AT 10 METERS FROM THE PIVOT.

- DISTANCE FROM THE PIVOT TO THE UNKNOWN POINT A: 20 METERS.

ASSUMPTIONS:

- THE SEE-SAW IS HORIZONTAL AND IN STATIC EQUILIBRIUM.

- THe 50 N WEIGHT IS PLACED AT 10 METERS FROM THE PIVOT.
- THE UNKNOWN WEIGHT IS TO BE PLACED AT 20 METERS FROM THE PIVOT (AS PER THE PROBLEM STATEMENT).

STeP-BY-STEP CALCULATION OF THE REQUIRED WEIGHT AT POINT A

1. ESTABLISHING A COORDINATE SYSTEM AND KNOWN QUANTITIES

- PIvoT POINT: THE CENTRAL FULCRUM.

- PoINT B: 10 METERS FROM THE PIVOT, WITH A 50 N WEIGHT.

- PoINT A: 20 METERS FROM THE PIVOT, WHERE THE UNKNOWN WEIGHT WILL BE PLACED.

- OTHER CONSIDERATIONS: THE SEE-SAW IS BALANCED WHEN MOMENTS ARE EQUAL, CONSIDERING THE DIRECTIONS OF THE
FORCES.

2. DEFINING THE DIRECTION OF FORCES

- USUALLY, WEIGHTS ON OPPOSITE SIDES OF THE PIVOT PRODUCE MOMENTS THAT ACT IN OPPOSITE DIRECTIONS.
- FOR THE PURPOSE OF CALCULATIONS:

- AsSIGN THE SIDE WITH THE 50 N WEIGHT AT 10 METERS AS PRODUCING A CLOCKW/ISE MOMENT.
- THE UNKNOWN WEIGHT AT 20 METERS WILL PRODUCE A COUNTERCLOCKW/ISE MOMENT IF PLACED ON THE OPPOSITE SIDE, OR

VICE VERSA.

-To BALANCE, THE MOMENTS PRODUCED BY THESE WEIGHTS SHOULD BE EQUAL IN MAGNITUDE BUT OPPOSITE IN DIRECTION.

3. CALCULATING THE MOMENT DUE TO THE KNOWN WEIGHT

- MoMENT FROM THE 50 N WEIGHT:
>MoMenTt_B=50Nx 10mM =500 Nm

- THIS MOMENT ACTS IN A SPECIFIC ROTATIONAL DIRECTION (SAY, CLOCK\X/ISE).

4. DETERMINING THE REQUIRED WEIGHT AT POINT A

- LET W/ _A BE THE UNKNOWN WEIGHT IN NEWTONS AT 20 METERS.
- TS MOMENT:

>MoMeNT_A =W_AX20M



- To ACHIEVE BALANCE:

> MoMeNT_A = MoMENT_B
THEREFORE:
>W_AX20mM=500NMm

- SOLVING FOR W _A:
>W_A=500Nm/20M=25N

RESULT:
THE WEIGHT TO BE PLACED AT PoINT A (20 METERS FROM THE PIVOT) SHOULD BE 25 N TO BALANCE THE SEE-SAW.

ADDITIONAL CONSIDERATIONS AND PRACTICAL ASPECTS

1. PosITION AND PLACEMENT oF WEIGHTS

- PRECISE PLACEMENT IS CRUCIAL. EVEN SLIGHT DEVIATIONS FROM THE SPECIFIED DISTANCES CAN SIGNIFICANTLY ALTER THE
BALANCE.
- ENSURE THE WEIGHTS ARE PLACED DIRECTLY AT THE SPECIFIED POINTS (A AT 20 M, B AT 10 M, ETC.).

2. THE EFFecT oF MULTIPLE WEIGHTS

- |F THERE ARE ADDITIONAL WEIGHTS ON EITHER SIDE, THEIR CONTRIBUTIONS MUST BE SUMMED.
- THE TOTAL MOMENTS ARE:

> ToTAL MOMENT = SUM OF INDIVIDUAL WEIGHTS X THEIR DISTANCES FROM THE PIVOT
- BALANCE conDITION:

> SUM OF MOMENTS ON ONE SIDE = SUM OF MOMENTS ON THE OTHER SIDE

3. EFFECT oF MASSES AND GRAVITY

- THE CALCULATION ASSUMES THE WEIGHTS ARE DUE TO OBJECTS WITH CERTAIN MASSES.
- WEIGHT (N) IS RELATED TO MASS (KG) VIA:

> WEeIGHT (N) = Mass (kG) X ACCELERATION DUE TO GRAVITY (=9.8 1 M/s?)

- For PRACTICAL PURPOSES, IF YOU KNOW THE MASS OF AN OBJECT, CONVERT TO WEIGHT TO PERFORM THE CALCULATIONS.

4. ReaL-WoRrLD FACTORS

- FRICTION AND AIR RESISTANCE ARE TYPICALLY NEGLIGIBLE BUT COULD INFLUENCE REAL-WORLD BALANCING.



- THE SEE-SAW ITSELF MAY HAVE SOME FLEXIBILITY OR MASS, WHICH COULD SLIGHTLY AFFECT THE CALCULATIONS.
- ENSURE THE FULCRUM IS POSITIONED ACCURATELY AND THAT THE SEE-SAW IS LEVEL BEFORE PLACING WEIGHTS.

ALTERNATIVE SCeNARIOS AND CoMPLEX CASES

1. DIFFERENT POSITIONS OF THE KNOWN WEIGHT

- IF THE 50 N WEIGHT 1S NOT AT 10 METERS BUT AT A DIFFERENT POINT, RECALCULATE ACCORDINGLY.
- THE PRINCIPLE REMAINS THE SAME: EQUATE THE MOMENTS PRODUCED BY WEIGHTS ON OPPOSITE SIDES.

2. MuLTIPLE WEIGHTS oN ONE SIDE

- \W/HEN MULTIPLE WEIGHTS ARE INVOLVED, SUM THEIR MOMENTS:
> ToTAL MoMENT = ¥ (WEIGHT_| X DISTANCE_I)
- BALANCE REQUIRES:

> SUM OF MOMENTS ON SIDE A = SUM OF MOMENTS ON SIDE B

3. INCLINED OR NON-HORIZONTAL SEE-SAWS

- |IF THE SEE-SAW IS INCLINED, ADDITIONAL COMPONENTS SUCH AS COMPONENT OF GRAVITATIONAL FORCE ALONG THE INCLINE
SHOULD BE CONSIDERED.
- THIS COMPLICATES THE ANALYSIS, OFTEN REQUIRING VECTOR COMPONENTS AND TRIGONOMETRY.

SUMMARY AND FINAL THOUGHTS

- THE KEY TO SOLVING THE PROBLEM IS UNDERSTANDING THE PRINCIPLE OF MOMENTS: THE SEE-SAW BALANCES WHEN THE TOTAL
MOMENTS ABOUT THE PIVOT FROM WEIGHTS ON EITHER SIDE ARE EQUAL.
- GIVEN THE DISTANCES AND THE KNOWN WEIGHT, THE CALCULATION IS STRAIGHTFORW ARD:

> WEIGHT AT PoINT A = (\W/EIGHT ON OTHER SIDE X DISTANCE OF THAT WEIGHT FROM PIVOT) / DISTANCE OF POINT A FROM
PIVOT

- IN THIS SPECIFIC CASE:
>W _A=(50Nx10m)/20m=25N

- THEREFORE, A 25 N WEIGHT PLACED AT 20 METERS FROM THE PIVOT WILL BALANCE THE SEE-SAW WITH A 50 N WEIGHT AT
10 METERS.



PRACTICAL APPLICATIONS AND EDUCATIONAL SIGNIFICANCE

- THIS PROBLEM EXEMPLIFIES FUNDAMENTAL PHYSICS CONCEPTS IN A TANGIBLE AND UNDERSTANDABLE WAY.

- |T°S USEFUL IN EDUCATIONAL SETTINGS TO TEACH STUDENTS ABOUT TORQUE, EQUILIBRIUM, AND THE IMPORTANCE OF
DISTANCES IN ROTATIONAL SYSTEMS.

- REAL-WORLD APPLICATIONS INCLUDE ENGINEERING DESIGN, CONSTRUCTION OF BALANCE SCALES, AND UNDERSTANDING
MECHANICAL SYSTEMS.

CoNcLUSION

UNDERSTANDING HOW TO BALANCE A SEE-SAW INVOLVES GRASPING THE PRINCIPLES OF TORQUE AND EQUILIBRIUM. W/HEN GIVEN
SPECIFIC DISTANCES AND WEIGHTS, CALCULATING THE NECESSARY WEIGHT AT A CERTAIN POINT BECOMES A MATTER OF
APPLYING THE BASIC FORMULA!:

> W = (KNownN Force X KNowN DIsTANCE) / UNKNOWN DISTANCE
THIS PROBLEM ILLUSTRATES THE ELEGANCE OF PHYSICS: SIMPLE PRINCIPLES LEADING TO PRECISE SOLUTIONS. \WHETHER FOR

EDUCATIONAL PURPOSES, ENGINEERING APPLICATIONS, OR RECREATIONAL ACTIVITIES, MASTERING THESE CONCEPTS ENHANCES
PROBLEM~SOLVING SKILLS AND DEEPENS COMPREHENSION OF ROTATIONAL MECHANICS.

REMEMBER: ALWAYS VERIFY THE ASSUMPTIONS MADE IN YOUR CALCULATIONS, CONSIDER REAL-WORLD VARIABLES, AND ENSURE
THE PHYSICAL SETUP ALIGNS WITH THE THEORETICAL MODEL FOR ACCURATE RESULTS.
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