
Friction: The Necessary Evil That Moves Our World

Friction: The Necessary Evil That Moves
Our World
Posted on May 23, 2026 by EduSpark

Why the Force That Slows Us Down Is Also the Force That Keeps Us
Going
Have you ever wondered why you can walk without falling, write with a pencil, stop a bicycle
using brakes, or strike a matchstick to produce fire? The answer lies in a fascinating force
that works quietly around us every moment — friction.

At first glance, friction appears to be the villain of physics. It causes machines to wear out,
wastes energy as heat, and makes motion difficult. Yet, remove friction entirely and our
world would become chaos. We would not be able to walk, drive, hold objects, or even sit on
a chair without sliding away.

That is why physicists often call friction:

“A Necessary Evil.”
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Think Before You Read!
Try answering these questions:

� Why do we slip on a wet floor?
� Why do racing cars use specially designed tyres?
� Why does rubbing your hands together make them warm?
� Why can geckos climb walls?

By the end of this article, you will understand all of these.

What Is Friction?
Friction is the force that opposes the relative motion or the tendency of motion between two
surfaces in contact.

Simply put:

Whenever two surfaces try to move against each other, friction resists that
movement.

Friction acts in the direction opposite to motion.

The Hidden World of Friction
At the microscopic level, surfaces are not perfectly smooth.
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Even polished surfaces look like mountains and valleys under a microscope.

When two surfaces touch:

Tiny irregularities interlock

Molecules attract each other

Resistance develops

This resistance becomes friction.

Imagine two combs with their teeth interlocked. Pulling them apart requires effort.

That is similar to what happens between surfaces.

Everyday Examples of Friction

Walking
When we walk, our feet push backward against the ground.

The ground exerts friction in the forward direction.

Without friction:

You would slide instead of walk.
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Vehicles
Tyres push backward on the road.

The road pushes the tyres forward through friction.

No friction → no movement.

Matchsticks
Rubbing a matchstick creates heat because friction converts mechanical energy into thermal
energy.

Rubbing Hands Together
During winter, people rub their hands together.

Why?

Because friction produces heat.

Wear and Tear
Friction slowly damages:

Machine parts

Tyres
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Shoe soles

Mechanical systems

This is one reason engineers try to reduce friction.

Types of Friction

1. Static Friction
Static friction prevents objects from starting to move.

Example:

Pushing a heavy cupboard that does not move.

2. Limiting Friction
Maximum static friction just before motion starts.

f = μN

where:

f = friction force
μ = coefficient of friction
N = normal reaction forc
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3. Sliding Friction
Once motion begins:

Static friction changes into sliding friction.

Sliding friction is smaller than static friction.

Example:

Sliding a book across a table.

4. Rolling Friction
Rolling friction is smaller than sliding friction.

Example:

Wheels and ball bearings.

This is why moving luggage on wheels is easier.

5. Fluid Friction
Fluids also oppose motion.

Examples:

Air resistance
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Water resistance

Laws of Friction
Experiments show several important rules:

Friction is proportional to normal reaction
f∝N

orf=μNf=\mu Nf=μN

Friction depends on the nature of surfaces
Rough surfaces:

High friction

Smooth surfaces:

Low friction

Friction is nearly independent of contact area
A larger contact area does not necessarily mean larger friction for dry surfaces.

Surprising, isn’t it?
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Mathematical Treatment of Friction

Friction Force
f=μN

where:

f = friction force
μ = coefficient of friction
N = normal reaction

Example
A block of mass:m=5kgm=5kg

Coefficient:μ=0.4\mu=0.4

Normal force:N=mgN=mgN=5×9.8N=5\times9.8N=49NN=49N

Therefore:f=0.4×49f=0.4\times49f=19.6Nf=19.6N

Friction on an Inclined Plane
Suppose a block rests on a slope.
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For an angle: θ

At the limiting condition:

tanθ=μ

This angle is called:

Angle of Repose

Why Roads Are Banked
Vehicles moving around curves require centripetal force.

Friction provides this force.

Banked roads reduce dependence on friction and increase safety.
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Friction in Daily Life
Friction appears everywhere.

Transportation
� Car brakes
� Bicycle tyres
� Wheels

Writing
✏ Pencil on paper
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� Pens

Sports
⚽ Football
� Cricket
� Bowling

Home
� Shoes
� Cleaning surfaces
� Climbing ladders

Space Science
� Parachutes
� Spacecraft re-entry

Advantages of Friction
✓ Walking becomes possible

✓ Vehicles can move

✓ Writing is possible

✓ Brakes work

✓ Objects can be held firmly

✓ Nails stay fixed
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Disadvantages of Friction
✗ Energy loss as heat

✗ Wear and tear

✗ Reduced machine efficiency

✗ Extra fuel consumption

✗ Noise generation

How Can We Increase Friction?
Methods include:

Making surfaces rough

Using treaded tyres

Spikes in shoes

Applying sand on slippery roads
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How Can We Reduce Friction?
Methods include:

Lubrication
Oil creates a thin layer between surfaces.

Ball Bearings
Rolling friction replaces sliding friction.

Streamlining
Used in:

Aircraft

Cars

Ships

Modern Technology and Friction

Anti-lock Braking System (ABS)
ABS prevents wheels from locking and maintains friction control.

Magnetic Levitation Trains
Maglev trains float using magnetic forces.
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Minimal contact means:

Almost zero friction.

Nanotechnology
Scientists are developing surfaces with extremely low friction.

Curiosity Zone

Why Is Ice Slippery?
Pressure and surface melting create a thin water layer that reduces friction.

Why Can Geckos Climb Walls?
Millions of tiny hairs on their feet create molecular attractions.

What Is Superlubricity?
A condition where friction nearly disappears.

Scientists are actively researching it.
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Concept Check
1. Why do athletes wear shoes with spikes?

Answer:

To increase friction with the ground.

2. Why do tyres have grooves?

Answer:

To improve grip and remove water.

3. Why do machines require lubrication?

Answer:

To reduce friction and wear.

Final Thoughts
Friction constantly seems to fight motion.

It wastes energy.
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It damages machines.

It generates heat.

Yet without it:

We could not walk

Cars would not move

Writing would disappear

Daily life would collapse

That is why friction deserves its famous title:

Friction is truly a Necessary Evil.

Physics is not merely equations. It is the story of how the universe quietly works
around us every day.

Explore more conceptual physics at EduSpark.blog

Spread the spark of learning
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