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WHAT IS FORCE CLASS 8 PHYSICS LAYS THE FOUNDATION FOR UNDERSTANDING HOW OBJECTS INTERACT WITH EACH OTHER. IT's
A FUNDAMENTAL CONCEPT THAT EXPLAINS WHY THINGS MOVE, STOP, CHANGE DIRECTION, OR DEFORM. IN CLASS 8, \WE DELVE
INTO THE ESSENCE OF FORCE AS A PUSH OR A PULL, EXPLORING ITS VARIOUS TYPES AND THE PROFOUND IMPACT IT HAS ON OUR
EVERYDAY LIVES AND THE WIDER UNIVERSE. THIS ARTICLE WILL COMPREHENSIVELY COVER WHAT FORCE IS, ITS DIFFERENT
CLASSIFICATIONS, THE LAWS GOVERNING ITS EFFECTS, AND HOW THESE PRINCIPLES ARE APPLIED IN VARIOUS SCENARIOS. WE'LL
ALSO TOUCH UPON THE MEASUREMENT OF FORCE AND ITS CRUCIAL ROLE IN PHYSICS EDUCATION.
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UNDERSTANDING THE BASIC CONCEPT OF FORCE

SO, WHAT EXACTLY IS FORCE IN THE CONTEXT OF CLASS 8 PHYSICS? AT ITS CORE, FORCE IS AN INTERACTION THAT, WHEN
UNOPPOSED, WILL CHANGE THE MOTION OF AN OBJECT. THINK OF IT AS A PUSH OR A PULL. EVERY DAY, WE EXPERIENCE AND
APPLY FORCES, OFTEN WITHOUT EVEN REALIZING IT. W/HEN YOU PUSH A DOOR OPEN, YOU'RE APPLYING A FORCE. WHEN YOU
PULL A WAGON, THAT'S ALSO A FORCE IN ACTION. THESE SIMPLE ACTIONS ARE MANIFESTATIONS OF A FUNDAMENTAL CONCEPT
THAT GOVERNS HOW OBJECTS BEHAVE IN THE UNIVERSE.

FORCE IS A VECTOR QUANTITY. THIS MEANS IT HAS BOTH MAGNITUDE (HOW STRONG THE PUSH OR PULL IS) AND DIRECTION.
YOU CAN'T JUST SAY YOU'RE APPLYING “FORCE”: YOU HAVE TO SPECIFY THE AMOUNT OF FORCE AND THE DIRECTION IN WHICH
IT'S BEING APPLIED. FOR INSTANCE, PUSHING A BOX WITH 10 NEWTONS OF FORCE TO THE RIGHT IS DIFFERENT FROM PUSHING IT
WITH THE SAME FORCE TO THE LEFT. THIS DIRECTIONAL ASPECT IS CRUCIAL FOR UNDERSTANDING HOW FORCES COMBINE AND
AFFECT OBJECTS.

TyPes ofF Forces IN CLASS 8 PHYsIcs

CLASS 8 PHYSICS INTRODUCES US TO SEVERAL IMPORTANT TYPES OF FORCES, CATEGORIZING THEM BASED ON THEIR ORIGIN AND
NATURE. UNDERSTANDING THESE DISTINCTIONS HELPS US ANALYZE AND PREDICT THE BEHAVIOR OF OBJECTS MORE ACCURATELY.
W/E OFTEN GROUP FORCES INTO TWO BROAD CATEGORIES: CONTACT FORCES AND NON-CONTACT FORCES.

ConTACT ForcEs

CONTACT FORCES ARE THOSE THAT ARISE FROM THE PHYSICAL TOUCHING OF TWO OBJECTS. FOR A CONTACT FORCE TO EXIST,
THERE MUST BE A DIRECT INTERACTION BETWEEN THE SURFACES OF THE OBJECTS INVOLVED. THESE FORCES ARE INTUITIVE
BECAUSE WE CAN OFTEN SEE AND FEEL THE DIRECT INTERACTION.

FricTIONAL FORCE



FRICTIONAL FORCE IS A FORCE THAT OPPOSES THE RELATIVE MOTION OR TENDENCY OF MOTION BETWEEN TWO SURFACES IN
CONTACT. IT'S THE FORCE THAT ALLOWS YOU TO WALK WITHOUT SLIPPING, OR GRIPS THE TIRES OF A CAR TO THE ROAD.

W ITHouT FRICTION, IT WOULD BE INCREDIBLY DIFFICULT TO DO MANY OF THE THINGS WE TAKE FOR GRANTED. IT ARISES DUE TO
THE IRREGULARITIES AT THE SURFACES OF THE OBJECTS IN CONTACT, EVEN IF THEY APPEAR SMOOTH TO THE NAKED EYE.

NorMAL Force

THE NORMAL FORCE IS A SUPPORT FORCE EXERTED BY A SURFACE ON AN OBJECT IN CONTACT WITH IT. IT ACTS PERPENDICULAR
TO THE SURFACE. IMAGINE A BOOK RESTING ON A TABLE. THE TABLE EXERTS AN UPWARD NORMAL FORCE ON THE BOOK,
COUNTERACTING THE DOWNW ARD FORCE OF GRAVITY. |F YOU PUSH DOWN ON THE BOOK, THE NORMAL FORCE EXERTED BY THE
TABLE INCREASES TO SUPPORT THE ADDITIONAL FORCE.

TensIoN Force

TENSION IS A PULLING FORCE TRANSMITTED AXIALLY BY MEANS OF A STRING, ROPE, CABLE, OR SIMILAR ONE-DIMENSIONAL
CONTINUOUS OBJECT, OR BY EACH END OF ANY ONE~DIMENSIONAL OBJECT WHICH IS EXTENDED, AN ELASTIC OBJECT SUCH AS A
SPRING. W/HEN YOU PULL ON A ROPE, THE ROPE BECOMES TAUT, AND THE FORCE IT EXERTS ON WHATEVER IT'S ATTACHED TO IS
CALLED TENSION. THINK ABOUT A TUG-OF~-WAR; THE ROPE EXPERIENCES TENSION.

NoN-CoNTACT FORCES

NON-CONTACT FORCES, ALSO KNOWN AS FORCES AT A DISTANCE, ACT ON AN OBJECT WITHOUT PHYSICAL CONTACT. THESE
FORCES ARE OFTEN MEDIATED BY FIELDS. THEY MIGHT SEEM LESS OBVIOUS THAN CONTACT FORCES, BUT THEY ARE RESPONSIBLE
FOR MANY LARGE-SCALE PHENOMENA IN THE UNIVERSE.

GRAVITATIONAL FORCE

GRAVITATIONAL FORCE IS THE ATTRACTIVE FORCE BETWEEN ANY TWO OBJECTS WITH MASS. IT'S WHAT KEEPS US GROUNDED
ON EARTH, WHAT CAUSES THE MOON TO ORBIT THE EARTH, AND WHAT HOLDS GALAXIES TOGETHER. | HE MORE MASSIVE AN
OBJECT, THE STRONGER ITS GRAVITATIONAL PULL. THIS IS A UNIVERSAL FORCE, ACTING BETWEEN ALL OBJECTS IN THE UNIVERSE.

MAGNETIC FORCE

MAGNETIC FORCE IS THE FORCE EXERTED BY A MAGNET ON OTHER MAGNETIC MATERIALS OR ON OTHER MAGNETS. THIS FORCE CAN
BE EITHER ATTRACTIVE OR REPULSIVE. YOU'VE LIKELY EXPERIENCED THIS WHEN PLAYING WITH MAGNETS, WHERE TWO MAGNETS
CAN EITHER SNAP TOGETHER OR PUSH EACH OTHER AWAY. THIS FORCE IS ALSO RESPONSIBLE FOR THE OPERATION OF MANY
ELECTRICAL DEVICES.

ELecTROSTATIC FORCE

ELECTROSTATIC FORCE IS THE FORCE BETWEEN ELECTRICALLY CHARGED OBJECTS. LIKE CHARGES REPEL EACH OTHER, WHILE
OPPOSITE CHARGES ATTRACT. THIS IS THE FORCE THAT CAUSES STATIC CLING, OR THE ATTRACTION BETWEEN A BALLOON
RUBBED ON YOUR HAIR AND A WALL. IT'S A FUNDAMENTAL FORCE OF NATURE AND IS THE BASIS FOR MANY CHEMICAL BONDS AND
ELECTRICAL PHENOMENA.



EFFECTS OF FORCE

A FORCE APPLIED TO AN OBJECT CAN CAUSE A VARIETY OF EFFECTS, FUNDAMENTALLY ALTERING ITS STATE OF MOTION OR ITS
SHAPE. THESE EFFECTS ARE WHAT WE OBSERVE WHEN FORCES ARE IN PLAY, MAKING THE CONCEPT OF FORCE SO CENTRAL TO
UNDERSTANDING THE PHYSICAL WORLD AROUND US.

ONE OF THE PRIMARY EFFECTS OF FORCE IS TO CHANGE THE STATE OF MOTION OF AN OBJECT. THIS CAN MEAN MAKING A
STATIONARY OBJECT MOVE, MAKING A MOVING OBJECT SPEED UP OR SLOW DOWN, OR CHANGING THE DIRECTION OF ITS MOTION.
For EXAMPLE, KICKING A FOOTBALL SETS IT IN MOTION. APPLYING THE BRAKES TO A BICYCLE CAUSES IT TO SLOW DOWN AND
EVENTUALLY STOP. A GUST OF WIND CAN CHANGE THE DIRECTION OF A THROWN BALL.

ANOTHER SIGNIFICANT EFFECT OF FORCE IS TO CAUSE DEFORMATION. W/HEN YOU SQUEEZE A SPONGE, YOU ARE APPLYING A
FORCE THAT CHANGES ITS SHAPE. SIMILARLY/ BENDING A METAL ROD OR STRETCHING A RUBBER BAND ARE ALL EXAMPLES OF
FORCES CAUSING DEFORMATION. SOME DEFORMATIONS ARE TEMPORARY, THE OBJECT RETURNS TO ITS ORIGINAL SHAPE ONCE THE
FORCE IS REMOVED (LIKE A RUBBER BAND). OTHERS CAN BE PERMANENT.

MEASURING FORCE

TO QUANTIFY THE STRENGTH OF A FORCE, WE NEED UNITS OF MEASUREMENT. IN THE INTERNATIONAL SYSTEM oF UNITS (S|)/
THE STANDARD UNIT OF FORCE IS THE NE\X/TON, SYMBOLIZED BY 'N’. ONE NEWTON IS DEFINED AS THE FORCE REQUIRED TO
ACCELERATE A MASS OF ONE KILOGRAM AT A RATE OF ONE METER PER SECOND SQUARED.

W/E OFTEN USE INSTRUMENTS LIKE SPRING BALANCES TO MEASURE FORCE. A SPRING BALANCE WORKS ON THE PRINCIPLE THAT A
SPRING STRETCHES IN PROPORTION TO THE FORCE APPLIED TO IT. BY CALIBRATING THE SPRING BALANCE WITH KNOWN WEIGHTS,
WE CAN THEN USE IT TO MEASURE THE MAGNITUDE OF UNKNOWN FORCES, WHETHER THEY ARE PULLS OR PUSHES.

LAWS oF MoTIoN AND FORCE

THE RELATIONSHIP BETWEEN FORCE AND MOTION IS PRECISELY DESCRIBED BY SIR ISAAC NEWTON'S THREE LAWS OF MOTION.
THESE LAWS ARE CORNERSTONES OF CLASSICAL PHYSICS AND ARE FUNDAMENTAL TO UNDERSTANDING HOW FORCES CAUSE
OBJECTS TO BEHAVE.

NewToN's FIRST LAW ofF MoTioN (LAW OF INERTIA)

NEWTON'S FIRST LAW STATES THAT AN OBJECT AT REST STAYS AT REST, AND AN OBJECT IN MOTION STAYS IN MOTION WITH
THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON BY AN UNBALANCED FORCE. THIS PROPERTY IS CALLED
INERTIA. [T MEANS THAT OBJECTS TEND TO RESIST CHANGES IN THEIR STATE OF MOTION. SO, A BOOK ON A TABLE WON'T MOVE
UNLESS YOU PUSH OR PULL IT, AND A ROCKET IN SPACE WILL CONTINUE MOVING IN A STRAIGHT LINE AT A CONSTANT SPEED
UNLESS SOME FORCE, LIKE GRAVITY OR ENGINE THRUST, ACTS ON IT.

NewTON's SEconD LAW OF MOTION

NEWTON'S SECOND LAW PROVIDES A QUANTITATIVE RELATIONSHIP BETWEEN FORCE, MASS, AND ACCELERATION. IT STATES
THAT THE ACCELERATION OF AN OBJECT IS DIRECTLY PROPORTIONAL TO THE NET FORCE ACTING ON IT AND INVERSELY
PROPORTIONAL TO ITS MASS. MATHEMATICALLY, THIS IS OFTEN EXPRESSED AS F = MA, WHERE FIs THE NET FORCE, M IS THE
MASS, AND A IS THE ACCELERATION. THIS LAW TELLS US THAT A LARGER FORCE WILL PRODUCE A GREATER ACCELERATION FOR



A GIVEN MASS, OR THAT A GREATER MASS WILL REQUIRE A LARGER FORCE TO ACHIEVE THE SAME ACCELERATION.

NewToN’s THIRD LAW oF MOTION

NEWTON’S THIRD LAW IS PERHAPS THE MOST FAMOUS: FOR EVERY ACTION, THERE IS AN EQUAL AND OPPOSITE REACTION. THIS
MEANS THAT FORCES ALWAYS OCCUR IN PAIRS. W/ HEN ONE OBJECT EXERTS A FORCE ON A SECOND OBJECT, THE SECOND OBJECT
EXERTS AN EQUAL AND OPPOSITE FORCE ON THE FIRST. FOR EXAMPLE, WHEN YOU WALK, YOUR FEET PUSH BACKWARD ON THE
GROUND (ACTION)/ AND THE GROUND PUSHES FORWARD ON YOUR FEET (REACTION), PROPELLING YOU FORW ARD.

ReAL-\W/ ORLD APPLICATIONS OF FORCE

THE PRINCIPLES OF FORCE ARE APPLIED IN COUNTLESS WAYS IN OUR DAILY LIVES AND IN VARIOUS TECHNOLOGICAL
ADVANCEMENTS. UNDERSTANDING FORCE ALLOWS ENGINEERS, SCIENTISTS, AND EVEN EVERYDAY INDIVIDUALS TO DESIGN BETTER
SYSTEMS AND SOLVE PROBLEMS.

® TRANSPORTATION: FORCES LIKE FRICTION, GRAVITY, THRUST, AND AIR RESISTANCE ARE CRITICAL IN THE DESIGN OF
VEHICLES. THE ENGINE PROVIDES THRUST TO OVERCOME RESISTANCE, WHILE BRAKES USE FRICTION TO SLOW DOWN.

o CONSTRUCTION: BUILDING BRIDGES, BUILDINGS, AND OTHER STRUCTURES REQUIRES CAREFUL CONSIDERATION OF THE
FORCES ACTING UPON THEM, SUCH AS GRAVITY, WIND, AND THE WEIGHT OF THE MATERIALS.

® SPORTS: EVERY SPORT INVOLVES FORCES. KICKING A BALL, SWINGING A BAT, THROWING A JAVELIN, OR JUMPING ALL
UTILIZE DIFFERENT TYPES OF FORCES TO ACHIEVE DESIRED OUTCOMES.

* MACHINES: LEVERS, PULLEYS, AND GEARS, ALL SIMPLE MACHINES, WORK BY MANIPULATING FORCES TO MAKE TASKS
EASIER OR TO TRANSMIT FORCE AND MOTION.

IMPORTANCE OF STUDYING FORCE IN CLASS 8

STUDYING FORCE IN CLASS 8 IS PARAMOUNT BECAUSE IT UNLOCKS A DEEPER UNDERSTANDING OF THE PHYSICAL WORLD. IT
MOVES BEYOND SIMPLE OBSERVATION TO QUANTITATIVE ANALYSIS AND PREDICTIVE CAPABILITIES. THIS FOUNDATIONAL
KNOWLEDGE IS ESSENTIAL FOR FUTURE STUDIES IN PHYSICS AND RELATED SCIENCES, FORMING THE BASIS FOR MORE COMPLEX
CONCEPTS LIKE WORK, ENERGY, AND POWER.

BY GRASPING THE PRINCIPLES OF FORCE, STUDENTS DEVELOP CRITICAL THINKING SKILLS AND PROBLEM~SOLVING ABILITIES. THeY
LEARN TO BREAK DOWN COMPLEX INTERACTIONS INTO MANAGEABLE COMPONENTS, IDENTIFY THE RELEVANT FORCES, AND PREDICT
THE OUTCOMES. THIS ANALYTICAL APPROACH IS INVALUABLE NOT JUST IN SCIENCE BUT IN MANY ASPECTS OF LIFE. |T FOSTERS
AN APPRECIATION FOR THE ELEGANT LAWS THAT GOVERN THE UNIVERSE, FROM THE SMALLEST ATOM TO THE LARGEST
CELESTIAL BODIES.

FAQ

Q: WHAT IS THE S| UNIT FOR MEASURING FORCE?

A: THE S| UNIT FOR MEASURING FORCE IS THE NEWTON, SYMBOLIZED AS N.



Q: CAN YOU GIVE AN EXAMPLE OF A NON-CONTACT FORCE?

A: YES/ GRAVITY IS A CLASSIC EXAMPLE OF A NON-CONTACT FORCE. THE EARTH PULLS OBJECTS TOWARDS ITS CENTER
WITHOUT PHYSICALLY TOUCHING THEM. MAGNETIC FORCE IS ANOTHER EXCELLENT EXAMPLE.

Q: \WHAT HAPPENS WHEN AN OBJECT EXPERIENCES AN UNBALANCED FORCE?

A: W/HEN AN OBJECT EXPERIENCES AN UNBALANCED FORCE, ITS STATE OF MOTION CHANGES. THIS MEANS IT WILL EITHER START
MOVING, SPEED UP, SLOW DOWN, OR CHANGE DIRECTION.

Q: How DOES FRICTION AFFECT MOTION?

A: FRICTIONAL FORCE OPPOSES MOTION. |T ALWAYS ACTS IN THE DIRECTION OPPOSITE TO THE MOVEMENT OR THE TENDENCY OF
MOVEMENT BETWEEN SURFACES IN CONTACT.

Q: IS FORCE A SCALAR OR A VECTOR QUANTITY? WHY?

A: FORCE IS A VECTOR QUANTITY BECAUSE IT HAS BOTH MAGNITUDE (HO\X/ MUCH FORCE) AND DIRECTION (\X/HERE THE FORCE IS
APPLIED). BOTH ARE ESSENTIAL FOR DESCRIBING ITS EFFECT.

QZ \WHAT IS THE DIFFERENCE BETWEEN A PUSH AND A PULL?

A: A PUSH IS A FORCE THAT MOVES AN OBJECT AWAY FROM THE SOURCE OF THE FORCE, WHILE A PULL IS A FORCE THAT
MOVES AN OBJECT TOWARDS THE SOURCE OF THE FORCE. BOTH ARE TYPES OF FORCES.

Q: How ARE NEWTON’S LAWS RELATED TO THE CONCEPT OF FORCE?

A: NEWTON'S LAWS OF MOTION DESCRIBE THE RELATIONSHIP BETWEEN FORCE AND MOTION. THE FIRST LAW DEALS WITH
INERTIA, THE SECOND LAW QUANTIFIES THE EFFECT OF NET FORCE ON ACCELERATION, AND THE THIRD LAW EXPLAINS THE
ACTION-REACTION PRINCIPLE OF FORCES.

Q: WHY IS UNDERSTANDING FORCE IMPORTANT FOR CLASS 8 STUDENTS?

A: UNDERSTANDING FORCE IN CLASS 8 IS CRUCIAL BECAUSE IT'S A FUNDAMENTAL CONCEPT THAT EXPLAINS HOW OBJECTS
INTERACT. |T BUILDS A STRONG FOUNDATION FOR MORE ADVANCED PHYSICS TOPICS AND DEVELOPS ANALYTICAL PROBLEM-
SOLVING SKILLS.
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