The “Best Wheels” Test—which Objects Roll the Straightest?

By Alice Presswood



Twtroduction

Theme Overview:

This activity set is desigued to immerse participants v an exciting avd hands-own sciewtific
exploration of rolling motion. By testing a variety of rolling objects, participants will investigate
key physics concepts, ncluding motion, balavce, friction, and symmetry. They will examine how
different factors—such as shape, surface texture, weight distribution, and wheel alignment—
affect an object's ability to roll in a straight live versus wobbling or veering off course. Through
systematic experimentation, observation, and data analysis, participants will develop a deeper
appreciation for how these scientific privciples apply to everyday life, from +oy design to vehicle
engineering and robotics.

wheels are an essential part of moderv life. They appear in everything from toy cars to shoppivg
carts, bieycles, strollers, and even aircraft landing gear. However, vot all rolling objects perform
equally well. Some roll smoothly v a perfectly straight line, while others wobble, curve, or stop
prematurely. But why? wWhat desigu choices help certain wheels roll more efficiently and
aceurately? Engineers and scientists work tirelessly +o refine wheel performance for
transportation, sports, and machinery, ensuring that they move with maximum efficiency and
stability. This experiment will offer a glimpse into this fascinating world, helping us understand
why some objects roll straight while others struagle.



Key Concept:

The physics of rolling motion is governed by forces such as friction, balavce, symmetry, and
momentum. Understanding how these forces interact will help explaiv why certain wheels and
rolling objects perform better tham others.

Sciewtific Privciple:

An object’s ability to roll straight depends ov it+s shape, weight distribution, surface contact, and
balance:

* Shape & Symmetry: Perfectly round and symmertrical objects (such as smooth balls and
well-balanced wheels) roll more predictably, while irregular shapes create uvpredictable
movement patterns.

* Weight Distribution: Objects with evenly distributed weight roll more smoothly, while
those with uneven mass may wobble or veer off course due to shifts in balance.

* Surface Contact & Friction: The interaction between the rollivg object and the surface
plays a crucial role. Smooth surfaces reduce resistance avd allow for more controlled rollivg,
whereas rough surfaces introduce draa, cansing objects to lose speed or deviate from their
path.

* Axle Alignment (for wheeled objects): Wheeled objects, such as toy cars and shopping carts,
rely on precise axle alignment o ensure straight rolling motion. Even a slight wisalignment
can caunse thewm +o turn unexpectedly.



Materials Needed

For a successful experiment, agathering the right materials is crucial. Selecting a diverse set of
rolling objects and usivg appropriate measurement tools will ensure accurate observations and
meaningful comparisons.



Rolling Objects

A variety of rolling objects should be used to test different characteristics that influence motiow,
such as shape, weight distribution, and wheel desigu. Consider gathering:

* Toy Cars: Select toy cars with different wheel types—some with rubber tires, some with
plastic wheels, and some with larger or smaller diameters. This will allow for comparisos
of how wheel material and size affect rolling performance.

o Balls: Choose balls of various sizes and textures, such as:

* Soccer ball: Large and textured, with air-filled construction,

o Basketball: Similar in size to a soccer ball but with a different texture and bounce
factor.

* Tewwis ball: Smaller and lighter, covered i felt.

*  @olf ball: Small and hard with dimples, which cawn influence motion.

* Warbles: Very simooth and devse, capable of straight rolling with minimal friction.

s Cans: Use different types of cans o test how weight distribution affects rollivg:

* Empty soda can: Lightweight with little resistance but may dent easily.
* Full can: Heavier with stable weight distribution, likely to roll straighter.
* Dented can: Uneven weight distribution conld cause erratic rolling behavior.

* Shopping Cart (if available): A real-world example of a wheeled object designed for
stability, yet often affected by misaligued wheels. Observe how i+ moves when pushed
gently in a straight live.

* Bicycle or Skateboard (optional): These objects have fixed axles and structured desigus,
allowing a comparison between engineered wheel alignment and free-rolling objects.



Testing Surface

The choice of testing surface will siguificantly impact the rolling behavior of objects. A simooth,

level surface minimizes friction and exterval interference, ensuring more accurate results.
Recommended surfaces include:

* Tile or Hardwood Floor: Offers minimal resistance and allows for longer, straighter rolls.

* Cowcrete or Pavemewt: Provides moderate friction, which may affect rolling stability.

* Carpet or @rass: Tutroduces more resistavce, making i+ harder for objects +o roll smoothly.
Testing on multiple surfaces will help compare how friction impacts rolling motion.



W\msuriwg Tools

Precise measurement tools will help track the accuracy avd consistency of each rolling object’s
motion. Essewtial tools include:

* Ruler or Measuring Tape: Measure rolling distances and track deviations from a straight
path.
s Warkers or Masking Tape: Use tape or chalk to mark:
* The starting live (where objects are released).
* The fivish live (where rolling is observed +o end).
* Side markers to measure deviations from a straight path.
* Stopwateh (Optional): If comparing speed, use a stopwateh to +ime how long each object
takes to reach the finish live. This is particularly useful for analyzing acceleration and
deceleration on different surfaces.



Notebook & Pen (or Digital Data Logger)

Recording observations is a vital part of the scientific process. Each participant should document:

which objects rolled the straightest?

Which objects wobbled or veered off course?
Rolling distance and any sigvificant deviations.
Surface type avnd its effect on rolling performavce.
* Awy unexpected observations or anomalies.



Activity Steps

This step-by-step guide will help participants conduct a structured experiment to determive
which objects roll the straightest and why. By following these procedures, they will engage in

scientific observation, hypothesis testing, and data analysis, gaiving nsights into the physics of
rolling motion,



Step 1: Preparatiov
Setting up a controlled environment is key to ensuring accurate results. Follow these steps +o
establish a fair and repeatable experiment:

Set Up aRolling Track:

* Use masking tape or chalk +o mark a starting linve where all objects will beayin rolling.

e Wark a fivish live ¢ to 10 feet away (or adiust based on available <pace).

* If possible, use a longer rolling path for a better observation of deviations and
rolling stability.

WMultiple Surface Testing (Optional):

* If comparing how different surfaces impact rolling motiown, set up muttiple rolling
paths ow:
*  Swooth floor (tle, wood, or laminate).
* Carpet or rug (adds friction and resistance).
* Outdoor pavement (rough texture for testing stability).
* Clearly label each surface and conduct tests under similar conditions.

Assign Roles for Data Collection:

* Rollers: Participants respovsible for releasing objects carefully and consistently,

+ Observers: Watch the rolling path and record observations (wobbling, veering,
stopping).

* Weasurers: Use a ruler or tape measure +o record deviations from a straight path.

* DataRecorders: Write doww results and eusure consistency v +esting.



Step 2. Hypothesis Formation

Before testing, encourage participants +o make predictions about how different objects will roll.

Discussion Questions:

 Which objects do ou expect to roll the straightest? why?

* Which ones do you think will wobble or veer off course?

o How do you think shape, weight distribution, wheel design, avd surface +exture will
impact rolling motion?

Variables +o Cowsider:

* Shape: Round obhjects (balls) may roll differently thaw eylindrical oves (cans).

*+ Wheel Alignment (for toy cars, carts, ete.): Are the wheels straight or slightly
angled?

* Weight Distribution: Does the object have even or uneven weight?

* Surface Contact: Does the object have a large or small area touching the ground?

* Waterial and Friction: Are some objects smoother and others rougher? How does
that affect rolling?

WMake a Hypothesis:

* Example: “T predict that the marble will roll the straightest because it is perfectly
round and has even weight distribution.”

o Have each participant or +eam write down their hypothesis and reasoning before
starting the test.



Step 3: Testing Phase

This is the core of the experiment, where each object will be tested to determine its rolling
performance.

Releasing Objects:

* Start at the desiguated starting live and release each object genty and evenly.
* Avoid pushing to ensure gravity and momentum guide the motion vaturally,
* For wheeled objects, ensure they are positioned straight before release.

Observing Motion:

* Watch the rolling path carefully:
* Does the object roll straight or veer to one side?
* Does it wobble from side to side, or does it stay steady?
o Does it stop dquickly, or does it maintain momentum?
* Wark where the object stops and measure any deviation from the straight path,

Recordivg Data:

* Use a table or chart +o log performavce:
* Object Name | Rolled Straight? (Ves/No) | Deviation from Live (v inches/cm)
| Notes on Motion
* For objects that veer off course, measure the angle or distance from +the expected
path.
* If testing multiple surfaces, note how each surface affected rolling stability.



Step 4: Compare and Analyze Results
After all ohjects have been tested, it's time to analyze and interpret the data.

Create aRolling Performance Chart:

* Rank objects from Most Stable (rolled straight) +o Wost Wobbly (veered off the
most).
* Compare the data to the initial hypotheses—were the predictions accurate?

Discussion Questions:

* Which objects rolled the straightest? what characteristics helped them stay
stable?

* Which ones veered off course? What caused instability or wobbling?

* What common features do the best rolling obyects share? (e.g., even weight, smooth
wheels, balanced shape).

o How did different surfaces impact rollivg motion?

* What design improvements counld be made +o help wobbly objects roll straighter?

Conclusions:

* Summarize key findings and relate them to real-world applications:
* Why is wheel aligument important i bicycles, strollers, or cars?
e How do enagineers design wheels for smooth rolling v travsportation?
* What could we change about nustable objects to improve their rollivg
performance?



Additional Challenges for Exploration:
Challenge 1: Build a Ramp Test

* Place objects at the top of a ramp (book stack, wooden board) and le+ thewm roll down.
s Observe if acceleration impacts their ability to stay straight.

Challenge 2: Design the Perfect Wheel

* Using craft materials, participants desion their own wheel or rolling object.
*  Compare homemade wheels o real ones and discuss improvements,

Challenge 2: Different Weight Testing

* Tape a small weight (such as a coin) o ove side of a rolling object and observe how added
weight affects rolling stability.



Sciewtific Explanation

The ability of av object to roll straight depevds on several fundamental physics principles +hat
influence motion. Understanding these principles will help explain wiy certain objects roll smoothly
while others wobble or veer off course.



Shape and Symmertry

The shape and symmetry of an object play a crucial role v i+s rolling behavior. Objects with
wiiform symmetry and balanced geometry tend +o roll more predictably than irregularly shaped
ones.

* Spherical Objects (Balls):

* Balls roll in all directions due o their curved surface.
* Without exterval guidavce (such as grooves or barriers), balls may drift or chavge
direction based on slight variations in weight distribution or surface friction.
* Examples: Marbles may roll straighter thaw a soccer ball due +o their devse, smooth
surface.
*  Olindrical Objects (Cans, Pipes, Logs):

A perfect eylinder caw roll in a straight line if its shape is consistent and weight is
evenly distributed.
A dewted or unevenly weighted can may wobble or curve uipredictably,
* Real-World Application: Engineers design +rain wheels as tapered cylinders +o ensure
simooth travel alowg tracks.
* Wulti-Wheeled Objects (Toy Cars, Shopping Carts, Skateboards):

* Objects with multiple wheels depend on axle aligument to maintain straight rolling
motion.

* If the axles are wisaligned or one wheel is slightly larger thav the others, the
object may veer off course.

* Example: A well-maintained shopping cart rolls straight, but a cart with one
misaligned or stuck wheel often pulls to one side.



Weight Distribution

Weight distribution affects rolling stability. when weight is evewly distributed, an object is more
likely to stay on a straight patih. However, if weight is nnevenly distributed, the object may tilt,
wobble, or veer off course.

* EBven Weight Distribution:

* If an object has its weight evenly spread, it maintains a balanced center of mass.
* Example: A perfectly round bowling ball rolls predictably due +o its even mass
distribution.
* Uneven Weight Distribution:

* TIf one side of an object is heavier, the imbalance can cause the object to tilt or
wobble.
* Example: A partially full water bottle may slosh, shiftivg its weight and affecting
its rolling stability.
* Real-World Ewgiveering Example:

* Tw car mannfacturing, weight distribution affects stability. Sports cars often have
low centers of gravity to maintain balance at high speeds, while off-road vehicles
have adjusted weight distribution for stability on rough terrain,



Surface Contact & Friction

The interaction between the rolling object and the surface determives ow smoothly avd straight
it will roll. Friction plays a major role in influencing rolling resistavce.

Swmooth Surfaces (Tile, Hardwood, Pavement):

* Allow for low friction, reducivg resistance and enabling objects +o roll longer distances
with minimal deviation.
o Example: A marble will roll smoothly and predictably on a polished surface.
* Rough or Textured Surfaces (Carpet, Grass, Gravel):

* Twereased friction slows objects down and may canse them to roll unpredictably.
s Example: A soccer ball rolling on grass may vot travel as far or as straight as i+
would on a ayqm floor.
Impact of Surface Irregularities:

* Small bumps, cracks, or dirt can disrupt rolling motion, causing sudden stops or
thanges in direction.
* Example: A skateboard wheel rolling over small pebbles may jerk o ove side.
Real-World Engiveering Application:

* Car tires are desigued with different treads +o optimize grip for different road
conditions—simooth tires for racivg, deep-tread tires for off-road terrain,



Wheel Alignment (for Wheeled Objects)

For objects with wheels and axles, proper aligument is crucial in ensuring straight rolling motiow.
WMisalignmewt, damagge, or nconsistewcies in wheel size cav lead to deviations from a straight
path.

* Straight Alignment:

* Whew both wheels are positioned evewly and parallel, an object moves v a straight
line.
* Example: A bicycle with aligned wheels will stay on course whew ridden on a flat road.
* Wisalignment and Uneven Wheels:

¢ Ifone wheel is slightly larger or smaller than the others, the object may pull
toward ove side.
* Shopping carts often veer off course due to stuck or misaligned wheels.
* Real-World Engiveering Application:

* Automobile wheel alignment is a critical maintenance task. If car wheels are
misaligned, the vehicle may pull to one side, increasing tire wear and reducing fuel
efficiency.



Summary of Key Factors Affecting Straight Rolling WMotion

Factor

Shape & Symmetry
weight Distribution
Surface Contact

Wheel Alignment

Effect onRolling Motion Example
Spherical objects roll in all directions, while A perfectly round bowling ball vs. a dented
evlivdrical objects may roll straight. soda can.
Evenly distributed weight helps an object roll in a A full vs. half-filled water bottle rolling on a
stable path. +able.

Swooth surfaces allow for lovn@@r, straighter rolls;

o soccer ball rolling on a tile floor vs. arass.
rough surfaces create friction. 7 Y f 9

Properly aligned wheels evsure straight rolling A well-maintained bicyele vs. a shopping cart
motion. with a stuck wheel.



Real-World Applications of Rolling Wotion Science

Understanding rolling motiow is useful in various industries, sports, and everyday life.

Travsportation Evgiveering:

* Car tires, train wheels, and airplave lavding gear are carefully designed for smooth

and straight rolling motiow.
* Eugiveers adjust tire tread pattervs and wheel alignment for different driving

conditions.

Sports Science:

* Tw bowling, the shape and weight of the ball affect its ability to roll straight doww

+the lave.
* Bicycle Hires are desigved +o reduce rolling resistance, making them efficient on

paved roads.

Robotics & Automation:

* Robots use precision wheel aligument to ensure they move efficiently in straight

lines.
* Factory conveyor belts rely on straight-rolling cylindrical rollers +o transport goods

smoothly.

Everyday Objects:

* Shopping carts, baby strollers, and luggage wheels all need proper wheel aligument

+o move efficiently.
* Whew a stroller or suitcase starts pulling to one side, it's often due +o a misaligned

wheel or debris canght in the wheels.



Extensions & Additional Experiments

These additional experiments will help participants explore more variables that affect rolling
motion, deepev their understanding of plhysics, and evconrage creativity and problem-solving,.



Rolling on Different Surfaces

Objective:
To investigate how different surfaces impact the rolling motion of objects by comparing friction
and rolling stability,

Materials Needed:

* A variety of rolling objects (toy cars, balls, cans, marbles)
* Differewt test surfaces:
*  Swmooth tile or hardwood floor (low friction)
* Carpet or rug (moderate friction)
* @rass or artificial turf (high friction)
* @ravel, savd, or rongh pavement (very high friction)
* Weasuring tape (to record rolling distances)
*  Notebook and pewn (for observations)

Procedure:

1. Select a test object and roll i+ ov a smooth surface, marking the distance it +ravels.
2. Repeat the process on different surfaces, keeping the release method consistent.

3. Record the rolling distance and any deviations from a straight path on each surface.
4. Compare how far the object rolled and whether i+ remaived straight or wobbled.

Observations & Discussion:

* Which surface allowed the object +o roll the farthest? why?

* Which surface cansed the most deviation from a straight patih?

* How does friction affect rolling motion and stopping distance?

o How do these results relate to real-world situations (e.0)., car *ires on ice Vs. dry
pavement)?

Real-World Conmection:

* Roads and sports fields are designed based on surface friction—ice rinks are simooth for
@l‘mlivn@, while racetracks have textured surfaces to ncrease Grip.
*  Off-road vehicles use special tires with deep treads to havdle rongh terraiv.



Ramp Rolling Test

Objective:
To explore how gravity, slope, and momentum affect rolling speed and direction.

Waterials Needed:

* Ramp (wooden board, book stack, or cardvoard ncline)

¢ Rolling objects: Toy cars, marbles, cans, different-sized balls
* Weasuring tape (to record rolling distances)

o Stopwatch (optional) (to time speed on different slopes)

Procedure:

1. Set up a ramp with a gewtle slope (low inclive). Release the objects ove at a time.

2. Observe speed, straightuess, and how far each object rolls.

2. @radually ivcrease the ramp's angle by adding books underneath.

4. Compare results: Do objects roll faster and farther with a steeper incline?

5. WMeasure deviations: Does a steeper ramp make objects wobble more or stay straight?

Observations & Discussion:

* How does increasing the slope affect rolling speed?

* Do some objects gain more speed than others? why?

* Does a faster roll help or hurt an object's ability to stay straight?
* How does weight distribution impact rolling stability on a slope?

Real-World Convection:

* Engiveers design roads and wheelchair ramps +o balance speed and safety.
* Skiers and skateboarders adjust their body position to maintaiv balauce on slopes.
* Roller coasters and amusement park rides use gravity +o control speed and motion.



Wheel Desigu Challenge

Objective:
To evcourane creativity by designing and +esting different wheel shapes o see which rolls the
best.

Materials Needed:

*  Cardvoard, foam, or plastic sheets (for making wheels)

* Rubber bands, straws, dowels, or pewcils (for axles)

o Small +oy cars, LEGO wheels, or washers (for comparison)
* Scissors, tape, glue, markers

* Notebook to record observations

Procedure:

1. Design a rolling object using homemade wheels.
2. Experiment with differewt wheel shapes:
* Thiv vs. thick wheels (e.q)., bicycle tire vs. car tire)
* Large vs. small wheels (do larger wheels roll farther?)
* Smooth vs. textured wheels (do treads affect direction and grip?)
3. Test your custom rolling object ov a simooth surface. Observe if it rolls straight, wobbles,
or veers off course.
4. Compare performance: How do homemade wheels compare +o manufactured ones (e.q., toy
car wheels)?

Observations & Discussion:

* What design features helped objects roll straight?

o How does the thickvess or diameter of the wheel affect rolling motion?

* Why do some wheels wobble while others remain steady?

* How does adding weight or adjusting the wheel shape improve performance?



Bonus Challenge: The Uktimate Rolling Object!

After completing the experiments, participants can apply what +they've learved +o design the
perfect rolling object.

1. Adust weight distribution (add small weights or adjust balavce).

2. Modify the wheel size and shape (test different materials).

3. Test different surfaces (find the optimal rolling conditions).

4. Race designed objects agaivst each other—whose rolls the straightest and the farthest?



Practical Applications

Understanding the science behivd rolling motion isn'+ just useful for experiments—it plays a crucial
role in real-world applications. From designing trausportation systems to improvivg sports
performance avd robotics, rolling motion privciples shape many aspects of daily life.



Transportation: Designing Wheels for Smooth & Straight Rolling

wheels are a fundamental part of cars, bicycles, traivs, airplaves, and even space rovers. Engineers
carefully desion and test wheels to ensure they roll straighht, efficiently, and safely.

* Car Tires:

* Woderw cars use precisely balanced tires to reduce wobbling and keep +the vehicle
Woving in a straight line.
* Tire tread patterns are designed for specific terrains—smooth tires for racivg,
deep tread tires for off-road drivivg.
* Wheel alignment and suspension ensure cars steer properly. If misaligned, a car may
drift to ove side.
* Bicycle wheels:

* Thin road bike tires reduce rolling resistance for smooth, fast travel.
* Wountain bikes have wider, grippier tires to maintain control on rough terrain,
* A bent wheel rim or unbalanced spokes can cause a bike +o wobble.

* Trains & Subways:

* Train wheels are designed with slightly tapered edges +o keep them rolling
smoothly on tracks.
* A fraiv’'s weight is evenly distributed +o prevent wobbling.
* Space Exploration:

* NASA's MarsRovers (Curiosity, Perseveravce) have specially designed wheels that
allow thewm +o roll on rocky, dusty terrain while maintaining balavce.

£7 Real-World Challenge:

* Twagive you are av engineer designivg a new type of wheel for a futuristic vehicle.
* What features wounld you include +o ensure smooth rolling, balance, and durability?



Sports: Mastering Rolling WMotion for Athletic Success

Athletes and sports equipment desiguers use rolling motion privciples to improve performance and
precision.

s Bowling:

A well-balanced bowling ball rolls straight down the lane, while an uibalanced ove
wobbles or curves.

* Professioval bowlers adjust their grip, release angle, and spin +o control rolling
motion.

* Soccer:

* A perfectly round, properly inflated soccer ball rolls smoothly on the field.
A deflated ball or uneven plaving surface can cause nipredictable motion.
* Racing Sports (Oycling, Skateboarding, Auto Racing):

* Aerodyamic wheel design mivimizes air resistavce, allowing for faster speeds.

* In auto racing, wheel alignment and weight distribution are crucial for preventing
skidding.

* Tw skateboarding, wheel hardness and shape determine how smoothly a skateboard
rolls.

R Real-world Challenge:

* Twmagine ou're designing the perfect soccer ball or bowling ball.

* How would you optimize balance, weight distribution, and surface texture +o improve rolling
performance?



Robotics & Bngineering: Precision in Rolling Motion

Robots, antomated machives, avd industrial equipment rely on carefully desigued wheels to move
efficiently and accurately.

* Robot Wheels:

s Self-driving cars and delivery robots use high-precision sewsors +o monitor wheel
alignment and movement.

* Robotic vacuum cleaners (like Roombas) have motorized wheels with gyroscopic
sensors to ensure straight movement.

* Factory robots use convevor systems with perfectly aligned wheels +o transport
objects.

*  Tndustrial Machivery:

* Printing machines use rollers +o move paper evenly +o prevent smudging or
misalignment,

* Conveyor belts use balavced rollers +o transport goods smoothly i warehouses and
alrports.

Real-World Challenge:

* Twmagive qou are desiogving a new robotic delivery system.

o What type of wheels and sensors would you use +o ensure precise movement and balance?



Everyday Life: Shopping Carts, Strollers, and Wore

WMany common objects rely on rolling motion for ease of movement and control.

* Shopping Carts:

* A well-maintaived cart rolls straight, but a stuck or misaligned wheel canses it +o
veer off course.
* Carts use swivel wheels in the frowt for maneuverability and fixed wheels in the
back for stability.
* Strollers & Wheelchairs:

* Properly aligned wheels make strollers and wheelchairs easy to push in a straight
line.

* Uneven pavement or small obstacles can cause suddew stops or veering.
* Luggage Wheels:

* Suitcases with 260-degree rotating wheels allow for smoother movement on
different surfaces.

* Damaged or misaligned wheels make rolling weven and difficult,

& Real-world Challenge:

* Have you ever used a shopping cart or suitcase that didv’+ roll straight?
o What do you think caused the problem, and how conld i+ be fixed or improved?



Reflection & Cowclusion

This experiment has provided a hands-on exploration of the physics of rolling motion, allowing
participants to observe real-world mechavics v action. Through careful testing, avalysis, and
discussion, they have uncovered key factors that affect an object's ability o roll simoothly and

straight. Now, it's time to reflect on what we've learned and how these discoveries can be applied
beyond the experiment,



Reflection Questions & Discussion

After completing the experiment, guide participants in discussing their observations:

What surprised you most about how different objects rolled?

* Was there a particular object that defied predictions?
* How did different surfaces or weight distribution impact results?

* Did any objects roll straighter or wobble more thaw expected?

What was the biggest factor in determining if an object rolled straight

* Was it shape, symmetry, weight distribution, friction, or wheel alignment?
* Did heavier objects roll straighter +han lighter ones?
* How did different wheel types (small vs. large, soft vs. hard) influence motion?

How cam ou use what you learned +o make better choices for wheels i real-life situations?

* What should vou look for whew choosing a bike, skateboard, suitcase, or shopping cart?

* How does understawnding friction and surfaces help in driving, sports, or engineering?

* How can proper wheel alignment and maintenance improve rolling efficiency in everyday
objects?

If you were desiguing a new type of rolling object, what wonld you do +o make sure it moves
straight avd simooth?

*  What materials and wheel shapes wonld vou use?
s Would yon add weight or adiust balance for better stability?
o Would you test on different surfaces +o optimize performance?



Key Takeaways & Learning Outcomes
By conducting this experiment, participants have gaived:

Havds-on experience with physics concepts related o rolling motion, stability, and balance.
Critical thivking skills by predicting, testing, and analyzing rolling motiow.

A deeper wnderstanding of real-world applications, from travsportation and sports to robotics
and engineering.

Problem-solving abilities by exploring ways +o improve rolling performance and reduce wobbling,.
An appreciation for scientific observation, careful testivg, and data-driven conclusiows.



Real-World Application Challenges

@ Challenge 1: The Best Rolling Object Competition

Desion the ultimate rolling object using what you've learned!

WModify an existing object (add weight, adiust wheel alignment, chavge shape) to improve
rolling performavce.

Compete +o see whose object rolls the straightest and farthest.

Q@ Challenge 2:Real-Life Problem Solving

*  Tdewntify an object v your home that doesn’t roll well (stroller, suitcase, chair wheels).
s Avalyze why i+ doesut roll smoothly and suggest improvements.

Q@ Challenge 3: Future Engineering Inmovation

* TIwmagive a new type of wheel for futuristic transportation (hovercars, self-balavcing bikes,
Space rovers).

* Sketch a design and explain how i+ would roll better than today's wheels.
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