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Paper Roller Coaster Contest

2024/12/10

Purpose of PRCC

Precautions

Only connection points can be modified using
colored paper!

Funnels, loops, and 360-degree curves must

use the provided templates and should not be

modified except at the connection points !
(Use each structure as intended

(e.g., do not place loops horizontally))

| Routes and Supports can be used freely!

Precautions

° - Funnels, loops, and 360-degree curves cannot be
The goal . used as the start or goal.
to create a structure that Start and goal points must be white paper!
allows a marble to roll to the
goal in 30 seconds.
Precautions Precautions
- Materials other than those provided by the » The funnel must be entered from the designated entry
organizers are prohibited. structure. . X . O
Pre-made parts cannot be brought in! :
All coasters must be created during the allotted § §
work time. i |
*The coaster must be assembled on A3 cardboard 'E O h 4 ¢
and designed to be easily transportable. ' '
Precautions Precautions
- There is no height limit for the Each team will have access to the following items
coaster; however no part of the Ttem Quantity
Funnel Template 3 sheets
structure may extend beyond the Loop Template | sheot
edges of the A3 cardboard. 360-Degree Curve Template 1 sheet
" — Route and Support Templates Unlimited
Fit the coaster within the space A3 Cardboard 1 sheet
above the A3 cardboard. Cellophane Tape 2 rolls
Ballpoint Pen (for creasing) 2 pens
Marble 1
Straightedge (30 cm or more) 2
A3cardboard . A3 Work Sheet (for base) 2 sheets .
Scissors 4 pairs
Precautions Precautions
° * There is no height limit for the coaster; Each team will have access to the following items
however no part of the structure may extend Item Quantity
Funnel Template 3 sheets

beyond the edges of the A3 cardboard.

If the Support comes to the edge
of the cardboard, the
overhanging part of the Support
can be folded inward and
attached.

"~

| Pre-made templates are not allowed!

Unlimited
1 sheet

Route and Support Templates

A3 Cardboard
Smartphones and similar devices cannot be
used as sights or for angle measurement.

Straightedge (30 cm or more) 2
A3 Work Sheet (for base) 2 sheets .
Scissors 4 pairs




Determining Rankings o
*Rankings are based on the sum of Time Points
and Technical Points.
« For Time Points, the highest score from three
attempts is recorded.
- In case of a tie, the team closest to 30 seconds
will rank higher. If times are identical, teams will
share the same rank.

Science of PRCC: .
Funnel Functionality

* The speed when falling is approximately
constant.

* The marble is decelerated by friction to reach a
consistent energy level.

* The faster the marble enters the funnel, the
longer it will take to exit.

Time Points Calculation P
* The closer the finish time is to 30 seconds, the
higher the points. Times are recorded to one
decimal place.

XIf a marble falls, stops, or doesn’t reach the

goal, it receives -30 points.

Time Difference 105 < JAt] < 205

|At] > 20s |At] < 10s

(]At]) from 30s

Point Calculation | Pt = 20 —|At] | Pt = 30 — |At| | Pt = 50 — |At|

Science of PRCC: .
Coaster Reproducibility

« Factors that reduce reproducibility include
uncertainties.

* Shaky or unstable coasters exert unnecessary
force on the marble, resulting in negative work.

» Coaster rigidity is essential for reproducibility..

Technical Points Calculation )

» Points are awarded based on the number of structures

used in the coaster.

Category 5Pt 10Pt 15Pt 20Pt 25Pt 30Pt
LOOpS 1 2 2 connected 3
[Funnels 1 2 3
360-Degree 1 9 3
Curves

The Science of PRCC [

« Marbles accelerate as they go down and decelerate as
they go up (conservation of mechanical energy,
transformation between potential and kinetic energy).

« Marbles decelerate when negative work is applied
(negative work reduces mechanical energy).

°
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Science of PRCC: .

. . ., @
» Requirements for Loop Functionality
» Theoretically, the minimum height for a loop to
complete one rotation is 2.5 times the loop’s
radius.
«In practice, a bit more height is needed due to
frictional deceleration.
* Low coaster rigidity may require even more
height (did the track or loop shake, rattle, or
cause the marble to jump?). .
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