++ The Push-and-Pull Adventure .~

G A Story About Force, Types of Forces, and Effects of Force Sk
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"It was a bright Saturday morning
at Wonder Pier, where colorful
rides, exciting games, and
amazing inventions filled the
seaside carnival.

Two friends, Maya and Ethan,
had arrived to help Mr. Oliver,
the carnival’s cheerful inventor,
prepare for the grand parade.
But there was a problem!

The giant parade cart wouldn’t move.
“Why isn’t the cart moving?” Maya
wondered, trying to push it forward.
“Maybe it needs a little force!”

Mr. Oliver suggested with a smile.
“Force? What'’s that?” Ethan

asked curiously.

“A force is simply a push or a pull,”
Mr. Oliver explained.

Maya placed both hands against
the cart and pushed harder. Slowly,
the cart began rolling forward.
“Look! It’s moving!” she exclaimed.
Ethan grabbed a rope attached to
the cart and pulled it toward him.
“So we can move things by pushing
or pulling them!” he realizecf
“Exactly!” Mr. Oliver replied. “But
force isn’t just about how strong you
push or pull. The direction matters too!”
Maya looked thoughtful. “So pushing
the cart forward is different from
pushing it sideways?”

“That’s right! Force has both strength
and direction. Scientists call it a
vector quantity.”

The friends smiled. They had

discovered their first secret of force!
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Vi . 5 Force is a push or pull. It is a vector quantity
_,C Science Fact: because it has both magnitude (strength) and direction.
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. The Forces We Can Feel!
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/As the parade cart rolled along,
the friends reached a colorful
workshop filled with ropes,
wooden blocks, and toy cars.

Mr. Oliver handed Ethan a
wooden box.

“Try moving this across the
table,” he suggested.

Ethan pushed the box, making
it slide forward.

“That was easy!” he exclaimed.
“You just used muscular force,”
Mr. Oliver explained. “It’s a type
of contact force because your
hands touched the box.”

Maya looked around the workshop.
“Are there other contact forces?”

Just then, she spotted a toy car
rolling across the rough floor.
It slowly lost speed and came
to a stop.

“Why did the car stop when
nobody touched it?” she wondered.

“Because of friction!” Mr. Oliver
replied. “Friction is a force that
acts between surfaces touching
each other. It opposes their
movement.”

Ethan picked up the toy car and
examined its wheels.

“So friction between the wheels :
and the floor helped slow it down!” |
“Exactly!” Mr. Oliver said. “Both
muscular force and friction are
examples of contact forces.”
Maya smiled. “We use contact
forces every day without even
noticing!”
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Contact forces require physical contact
between objects. Examples include muscular
force and friction.
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& Next, m:e_ﬁ'iénds entered the \ 4

carnival’s beautiful Mystery
Garden.

A colorful sign at the entrance
read:

CAN YOU MOVE SOMETHING
WITHOUT TOUCHING IT?

“That sounds impossible!”
Ethan exclaimed.

Mr. Oliver smiled and held a
magnet near a few paper clips.
To Ethan’s surprise, the paper
clips suddenly moved toward
the magnet!

“The magnet didn’t even touch
them!” Maya cried.

“That’s magnetic force,”

Mr. Oliver explained. “Some
forces can act from a distance
without objects touching.”

Just then, an apple fell from a
nearby tree.

“Gravity!” Ethan shouted. “That’s
what pulled the apple toward

the ground!”

“Correct! Gravitational force
attracts objects toward one
another. Earth’s gravity keeps
us on the ground.”

Mr. Oliver then rubbed a balloon
against a woolen scarf and held it
near tiny pieces of paper.

The paper pieces suddenly jumped
toward the balloon!

“Wow! What’s making them move?”
Maya asked.

“That’s electrostatic force!”

Mr. Oliver replied. “Electric charges
can attract or repel objects
without touching them.”

Ethan looked amazed. “So magnetic
force, gravitational force, an
electrostatic force can all act from
a distance!”

Mr. Oliver nodded. “Exactly! Not

\every force needs direct contact. JA

7 TheInvisible Forces!

Magnetic
Force
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e @\-— Science Fact:
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Forces at a distance act without direct
contact. Examples include magnetic,
gravitational, and electrostatic forces.
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£ The Amazing Effects of Force! ./

M

KThe friends continued toward theﬁ
carnival’s Game Zone, where
colorful balls, toy cars, and soft
cushions were scattered around.

A giant sign read:

- b
' ' Start or Stop
Motion

 WHAT CAN FORCE DO?
“Let’s find out!” Mr. Oliver
announced.

Maya spotted a soccer ball resting
on the grass. She kicked it, sending
it rolling forward.

“My kick made the ball start
moving!” she exclaimed.

Ethan ran toward the rolling ball
and stopped it with his foot.

“And I used force to stop it!”

Next, Mr. Oliver placed a toy car
on a smooth track and gave it a
gentle push.

The car started moving. He pushed
it again, making it roll faster.

“Force can change an object’s ._ - Change
M © Direction

speed!” Maya realized.

Ethan then tapped a rolling ball
from the side. The ball immediately
moved in a different direction.

“It can change direction too!” he
exclaimed.

Finally, Mr. Oliver handed Maya

a soft sponge. She squeezed it
tightly and watched its shape change.
“Look! The sponge became smaller
when I squeezed it!”

“Exactly!” Mr. Oliver replied. |
“A force can change an object’s |
n:lotion, speed, direction, shape, or
size.”

Ethan grinned. “Force does much
more than just make things move!”

Ny

A force can start or stop motion, change

L
>(. )= Science Fact: | speed or direction, and change an object’s
2 A shape or size.
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7 How Strong Is a Force?

(" As the grand parade approached, po T Sp — ‘
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Mr. Oliver brought the friends N~ Balance

back to the giant cart.
“Before the parade begins, there’s g
one more thing you need to
discover,” he said. “How do
scientists measure force?”
Ethan looked puzzled.

“Do we use a ruler?” he guessed.
“Not quite!” Mr. Oliver laughed.
“We use an instrument called a
spring balance.” :
He showed them a spring balance with a hook and a numbered scale.
“When we pull on the hook, the spring stretches. The scale tells us
how much force we’re applying.”

Ethan gently pulled the hook. The spring balance showed 2 N.
“What does N mean?” he asked.

“N stands for newton, the SI unit of force. It’s named after the
famous scientist Isaac Newton.”

Maya pulled a little harder. This time, the reading increased to 4 N.
“The stronger pull gives a bigger reading!” she exclaimed.
“Exactly!” Mr. Oliver replied.

With one final push, the friends moved the giant parade cart into
position. Colorful music filled Wonder Pier as the grand parade
finally began.

“Who knew so many forces were working around us?” Ethan wondered.
“From pushing carts to falling apples, forces really are everywhere!”
Maya replied.

Mr. Oliver smiled mysteriously.

“And there’s still another question to explore. What happens when
several forces act on the same object?”

The friends exchanged excited looks. Their next adventure was waiting!

%
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N The SI unit of force is the newton (N).

:/ - Science Fact: | A spring balance is used to measure force.
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el Science Element: Remember! HNe
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1. What Is Force? e Force is a vector quantity.
A force is a push or pull that can e It has both magnitude
change an object’s motion or shape. (strength) and direction. B
" 2.Two Types of Forces 8
§ Contact Force Force at a Distance
Requires objects to touch. Does not require direct contact.
e Muscular force e Magnetic force
e Frictional force e Gravitational force
e Electrostatic force
= 2y
" 3. Effects of Force i
| 8 Effect Example )
Start motion Kicking a stationary ball
Stop motion Stopping a rolling ball

Change speed

Pushing a toy car faster

Change direction

Hitting a moving ball sideways

.

Change shape or size

Squeezing a sponge

4. Measuring Force

Jo
31

Property Remember ) .
SI unit Newton | = ‘
Symbol N Ze2 |
Measuring instrument Spring balance E ;
Type of quantity Vector 5—N5 | J
Force has Magnitude and direction ‘:5"
o
" : ( Remember! ) &
R @ Force: A push or pull.
:@‘ 5. The @ Contact Force: Objects must touch.
/ @ Force at a Distance: Objects need not touch.
GOlden RUIe @ Effects of Force: Start, sftop, speed up, slow down,
change direction, or change shape.
0 @ SI Unit: Newton (N).
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