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Physical Analysis of PET Bottle Cap Flying

WIE T (FER)

[Physics Ist group (Interdisciplinary)] Yuji Arakawa Taiyo Kuroyabu Chihaya Takeune Shinya Yakuno

1.Introduction

The previous study at Shizuoka Science and Technology High School involved
experimenting with a rubber band to make a PET bottle cap fly straight. This
experiment aimed to investigate rotational speed, flight performance, and launch
angle’s impact on the cap’s trajectory.

2.Hypothesis

The higher the number of rotations, the greater flight distance, and deviation width
from the initial speed. Additionally, the angle formed between the PET bottle cap
and the horizontal plane is termed the launch angle, with a larger launch angle
resulting in a shorter flight distance and a wider deviation.

3.Experiment

Set the evolution angle to 20° , apply voltage to the motor, launch the PET bottle
cap, and measure the point of descent. Extending the measuring tape directly below
the starting point. Note that the left side of the measurement is positive, while the
right side is negative.

Experiment 1

Initially, we varied the voltage, conducting 50 runs to measure the relationship
between voltage and the number of rotations. We calculated the average flight
distance and deviation width. Subsequently, measurements were captured 10 times
at each voltage using a high-speed camera to determine the number of rotations per
second, and the average was computed.

Experiment 2

To explore the connection between the launch angle and deviation width, we kept
the voltage constant while varying the launch angle 6 . Each PET cap was launched
50 times, and the flight distance and average deviation width were determined
using the same method.

Experimental Equipment

o
et
Figure1 (Front) Figure2 (Side) Figure3(Directly above)
4. Result
Resuit1 Flight Deviation Number of
distance(m) width(m) rotations(t/s)
3.30V 3.94 0.28 52.2
3.60V 4.31 0.18 64.5
3.90v 4.69 0.07 72.3

Result2 Flight distance(m) Deviation width(m)
0° 4.31 0.18
10° 3.99 0.46
20° 3.75 0.66
6
4.69 6
4 894 sy . 4 3.9 375

2 2
.28 . .18 %‘“ %"“
- 18 27 0 - - -
[

522 u; 723 L
Number of rotations(t/s)

2 Fiight distance{m) & Deviation width{m)

10°
Firing angle(8)
G Flight distance(m) = Deviation width(m)

Figure4 Experiment 1 result Figure5 Experiment 2 result
5.Discussion

The experiment 1 table indicates a positive correlation between flying distance and
the number of rotations, as a higher number of rotations leads to greater initial
velocity. The clockwise rotating cap is displaced to the right due to Magnus force.?
However, Figure 3 shows the acrylic plate is longer than the tire’s center line,
causing a vertical drag force(N) to act, resulting in the initial velocity vector
pointing left. This leads to a positive correlation between deviation width and the
number of rotations. The experiment 2 table reveals a negative correlation between
flight distance and launch angle, and a positive correlation between deviation width
and launch angle. These findings align with the hypothesis. As the launch angle
increases, the cap bends due to a vertical force, causing a decrease in velocity
because of a horizontal force acting in the opposite direction of travel.
6.Conclusion

Flight distance exhibits a positive correlation with the number of rotations and a
negative correlation with the launch angle. Furthermore, the deviation width
demonstrates positive correlations with both the number of rotations and the launch
angle. The cap’s trajectory changes direction due to vertically opposing air
resistance force in the inclination direction, leading to a deceleration caused by
forces acting against the trajectory’s direction.

7.Prospects for the future

To precisely examine the cap’s movement in the air, we aim to clarify the trajectory
by utilizing a strobe.

8.Referrences

1)Shizuoka Science and Technology High School Research on PET bottle cap
flying (2020)

2)Study on Physical Mechanism of the Magnus Effect Yuichi Maruyama (2009)
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Regularity of the number of milk crowns and horns

[Physics 2nd group] Riku Tomioka Keiji Kimura Souma Sugishima Yousei Okuno

1. Introduction?

In the previous term's experiment, we focused on
viscosity and counted the number of horns of milk crowns
using a liquid of potato starch dissolved in water. The
number of horns was most often an even number
regardless of the viscosity of the liquid, especially 10
horns. Therefore, in this experiment, we focused on the
relationship between the particle size of the liquid to be
dripped and the number of horns. We conducted
experiments using pipettes (1.5 mm inner diameter) and
micropipettes (0.5 mm inner diameter) and observed

whether changes in the number of horns occurred.

2. Hypothesis
The micropipette has fewer horns formed, but both

pipettes are stable at an even number.

3. Experiment

A solution of 25 g of potato starch dissolved in 100 ml
of water was prepared. The pipette was fixed at a height
of 60 cm with a stand, and a petri dish was placed directly
below the pipette. With the solution 0.5 cm from the
bottom in a petri dish, the milk crown formed by 100
drops of solution from a pipette was photographed and the
observed. Similar

horns  were experiments were

conducted with micropipettes.

4. Result

The number of horns formed was as shown in Table 1
below.

Table1 Type of pipette and number of horns (even or odd)

Pipette Micro
Even (times) 67 64
0Odd (times) 33 36

The number of times 10 horns were formed was the
highest for pipettes (35 times) and micropipettes (46
times), when 10 horns were formed. Furthermore, the
number of times more than 11 horns were formed was 22

times for pipettes and 13 times for micropipettes.

5. Discussion

An even number of horns were seen in many cases,
regardless of the particle size of the liquid dropped.
The reason why the number of 10 horns formed was lower
for pipettes was that the particle size of the liquid was
larger than that of micropipettes, which resulted in more
than 11 horns being formed, which in turn resulted in

fewer than 10 horns being formed.

6. Conclusion

From the previous experiment and this experiment, it is
expected that an even number of horns is more stable
regardless of the viscosity of the liquid being dripped and
the size of the grains, and that the most stable even number
of horns exists depending on the size of each grain.

However, the factors leading to this outcome are unknown.

7. Prospects for the Future
As in the present results, we will investigate the factors
that tend to make the number of horns even and the factors

that cause the most stable even number of horns to exist.

8. References

1) Osaka Kyoiku University, “Relationship between
falling conditions and the number of horns on the milk
crown”

https://f.osaka-kyoiku.ac.jp/tennoji-h/wp-
content/uploads/sites/5/2022/02/%E7 %89 % A9%ET %90
%86104.pdf
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Relationship between fabric structure and water absorption

[Physics 3rd group]  Shion Otani

1. Introduction .

In this experiment, in order to clarify the relationship between
fabric structure and water absorption, we conducted an
investigation using towels with piles (loop-like threads on the
surface of the cloth), cotton cloth without piles, and gauze with
wide spacing between threads.

2. Hypothesis
For the previous experiment, we found that yarns with a large
surface area in contact with water absorbed more water, so we
thought that towels with piles would absorb the most water. We
also thought that gauze with a wide spacing between threads had
the fastest water absorption speed.
3. Experiment"
[Experiment 1]
(D Three types of cloth were cut into 5.0 cm squares, their
mass was measured, and they were fix to the stand.
@ Using a burette, water was dropped 0.1 ml at a time from
10 mm above the cloth. (Figurel)
® We decided that the end point was when the cloth could not
absorb enough water and a single drop of water dripped.
@ The meniscus of the water in the burette before and after
dropping was read, and the difference was recorded as the
amount of water absorbed.
(® The amount of water absorbed was measured 10 times to
determine the amount of water absorbed per 1.0 g of fabric.

[Experiment 2]

Using the same device as in Experiment1,0.1 ml of water was
dropped onto the cloth once, and the time until the water was
absorbed was measured 10 times. In addition, in order to

examine the water absorption rate depending on the presence or

Figurel Experimental Equipment

Kouhei Kunioka Yusei Nakamura Rei Wakatsuki

4. Result
[Experiment 1]

o o 10,00
S8 800
BT 6.00
S hs b 4.00
= §§ 2.00
g & 000
5 H N D A 9 e
z A &

LA
Number of measurements (tifhes)
towel Mcotton clth ®gauze

Graph1 Water absorption per gram of cloth
[Experiment 2]

Two types of towels (with and without pile) and cotton cloth
absorbed water as soon as it was dropped. Tablel shows the
water absorption time of gauze.

Tablel absorption time of gauze(s) 10 data
26.65 | 20.12 | 23.06 | 25.50 | 30.66
21.06 | 23.29 | 23.92 | 26.49 | 27.48
5. Discussion

According to the result of Experimentl, the average
value of towels was 1.3 ml larger than cotton cloth. We
think it’s because the pile of towels absorbed water.

According to the result of Experiment2, only gauze
takes time to absorb water. We think it’s because gauze
has a large gap and an area in contact with water than
the two types of towels and cotton cloth knitted without
any gaps.

6. Conclusion

Water absorption and water absorption rate increase as the area
in contact with water increase.

7 . Prospect for the future

We want to check the amount and rate of water
absorption using saline, which is close to the component
of human sweat.

8. Reference

1) General incorporated foundation Kaken Test Center

https://www.kaken.or.jp/test/search/detail/6
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Paper is strong

[Physics 4th group] Yuri Kuroki Nao Tawara Nazuki Miyaji

1. Introduction

Previous research investigated changes in strength due to paper
structure. Using these as a reference, we selected a triangular
prism that was easy to make, could be mass-produced, and could
withstand weight, and conducted experiments. Therefore, we
conducted this experiment using high-quality plain paper, which
had a higher load capacity.
2. Hypothesis

When the number of triangular prisms used is increased
proportionally from 3 to 6 to 9, the spacing between the
triangular prism and the triangular prism becomes narrower, so
the strength increases and the load capacity per piece increases,
resulting in a higher load capacity. Isn’t proportional.
3. Experiment

(Experiment 1]

Cut a piece of A4 high-quality plain paper in half lengthwise
to make a triangular prism. Place the three triangular prisms as
shown in Figure 1 below, add water to the bucket placed above
them, and measure the load capacity. Perform all experiments 10
times and use the average as the experimental result.

[Experiment 2]

Measurements were made using six triangular prisms made in
the same manner as in Experiment 1, a weight containing kg of
sand, and water.( Figure2)

[Experiment 3]
Measure in the same way as Experiment 2 using 9 triangular

prisms.( Figure3)

Figure3

Figurel
4. Result

In Experiment 1, the average weight was 5.49 kg, in

Figure2

Experiment 2 the average weight was 11.42 kg, and in

Experiment 3 the average weight was 17.16 kg.

20
£
®
g 10
[=
B
el
g ® - —
3pieces 6pieces 9pieces

the number of triangular columns

=@=Average load capacity
=@==Average per triangular prism

5. Discussion

Contrary to the hypothesized, the load capacity increases
proportionally. However the load capacity of 6 pieces (11.42 kg)
is 0.93 kg more than twice that of 3 pieces (5.49 kg)(10.98 kg),
and the load capacity of 9 pieces (17.16 kg) is 3 times more than
that of 3 pieces (16.47 kg). It withstood 0.69kg more than the
previous model. The reason for this difference is thought to be
that some of the sand weights used were not horizontal, and the
buckets placed on top sometimes tilted. The load capacity per
pieces was calculated from the results of each experiment. Then,
in experiment 1, 1.83 kg, it was found that in experiment 2 it was
1.90 kg and in experiment 3 it was 1.80 kg. From now on, there
will be some differences, but the load capacity per piece will
hardly change. I found out that there isn’t.
6.Conclusion

There is a proportional relationship between the number of
triangular prisms and the load capacity. Furthermore, the load
capacity per triangular prism remains constant regardless of the
increase or decrease in the number of triangular prisms used at
one time.
7. Prospects for the Future

Even when the vertices of the triangular prisms used are
connected to from one triangle, we investigate whether
increasing the number of triangular prisms by 3(3,6,etc.) will
increase the load capacity proportionally.
8. References

“Changes in paper strength due to structure” Takato Kamikawa

https://gakusyu.shizuoka-c.ed.jp
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Material that matches the thread phone

[Physics 5th group] Saneyuki Okamoto

1. Introduction

In the experiments of the first semester, we could not obtain
accurate data due to various problems. Therefore, in the second
semester, the conditions were precisely matched, and we
investigated how the kind of thread and the material of the cups

affected the volume change.

2. Hypothesis

Plastic cups are harder, so we thought that plastic cups could
reduce the volume change. We also considered that there is a
combination between the thread and the cup, which is related to
the volume change. Furthermore, we thought that the difference
in speed of sound between the air and the thread would affect the

volume change.

3. Experiment

[Equipment]

Thread: Kite string, nylon thread, twine

Cups: Plastic cups, paper cups

Sound frequency: 600Hz, 800Hz

[Method]

(1) A 3-m-long thread was attached to a cup, and the cup was
locked with a tension of 10 N applied using only a spring
balance.

(2) A smartphone was placed at a distance of 5 cm from the
bottom of the cup, and a sound of 60 dB was emitted.

(3) The volume was measured before and after passing through
the cup using Decibel X (a smartphone application).

The experiment was conducted 50 times for each combination of

thread, cup, and sound frequency. The average of difference in

volume before and after passing through the cup was examined.

4. Result
sound frequency(Hz) 600 800
difference(dB) 9.62 13.7

Table1 plastic cup and nylon thread

Wataru Nakano Yuto Nakaya Yuta Harada

sound frequency(Hz) 600 800
difference(dB) 9.49 18.2
Table2 plastic cup and twine
sound frequency(Hz) 600 800
difference(dB) 25.4 23.7

Table3 paper cup and nylon thread

5. Discussion

The density of the plastic cup is 1.0 g/cm and that of the paper
cup is 0.67 g/eni, which is indicating that the density of the
paper cup is lower and the speed at which sound transmit is
faster. In addition, the speed at which sound transmit through a
solid is much faster than that through air, so the plastic cups
were able to suppress the difference in speed and allow sound
to pass through more easily.

The line density was the same among all threads, so we
assumed that not only the line density of the threads but also

the properties of the threads had some influence.

6. Conclusion

We found that changes in the speed of sound transmission
affected the volume, but we did not know the effect of the
properties of the thread or cup.

7. Prospects for the Future

Metallic threads were difficult to make into a string phone
because we could not experiment with that.

Therefore, we would like to investigate the use of metallic

threads.

8. References

Deguti Ken(2017), “About change of sound through cup-and-
string telephone”,

https://researchmap.jp/stem-

literacy/published_papers/16979647
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Interdisciplinary study of smoothly bending laser light
(physical experiments and mathematical analysis)

[Physics 6th group (Interdisciplinary)] Yamaoka Seiya Miyamoto Ritsu Iwasa Toshiki Goto Eisuke

1. Introduction”

Applying the mirage principle, we confirmed that laser light can be bent by
differences in density. It was confirmed that the light could be bent
smoothly by using a water tank whose density was gradually changed. The

relationship between the density of sugar water and the refractive index was

measured. We mathematically obtained the expected curve when the laser
. _ IR

light was passed through the
water and compared it with
the physical experiment.

2. HypOtheSiS Figure 1 Laser light bending in sugar water
The refractive indices for

each concentration were obtained using a diffraction grating, and the
predictive curve was created from the values.

The curve agrees with the curve of the laser light actually passed through.

3. Experiment

Make sugar water with different concentrations from 0% to 50% in 10%
increments. Using a diffraction grating to determine the refractive index,
measure the width x of the bright line formed by the light passing through

the grating. .

1.6

Using the measured

y = 0.1971x + 1.329

1.4 .—._.,,—o—‘

graph with the horizontal 1.2

refractive index, create a
axis representing the 0% 20% 40% 60%
concentration and the Figure 2: Relationship between sugar
vertical axis representing water concentration and refractive index
the refractive index.

From this, obtain the formula for the relationship between concentration and
refractive index using Excel.

Calculate the refractive index for each 1% of the formula 0% to 50%.
Find the slope for each concentration from 0%~50% and create 51
straight lines. By combining those straight lines, the expected curve
was created.

4. Result

0% 10% | 20% | 30% | 40% | 50%
1.33 1.35 1.37 | 1.38 1.41 1.43

Table 1: Mass percent concentration and refractive index of sugar water

Figure 4 Experimental results

Fiaure 3 Prediction curve
Figure 3 shows the prediction curve when the laser beam is passed through a
solution with 0% concentration at the top and gradually becoming more
concentrated as it goes down. The concentration of the solution at the
bottom is 50%.

In addition, water was filled up to 11 cm in the tank of the experiment to
create sugar water whose density changes at a constant rate.
Figure 4 shows the actual laser light passing through the water.
5. Discussion
As can be seen in Fig. 3 and Fig. 4, the trajectory of the laser light was
roughly in agreement with the predicted curve.
The graphs created in this study were made by determining the slope of a
straight line based on the refractive index of each concentration and
connecting them together to create a graph. Therefore, when the
concentration is varied, the predicted light curve is obtained accordingly.
Thus, the trajectory of light in solutions of various concentrations can be
determined.
6. Conclusion
We have confirmed that the light bends smoothly when a laser beam is
passed through sugar water whose concentration changes at a constant rate.
The refractive index of each concentration was measured and
mathematically analyzed to obtain the expected curve.
The results were consistent with the experimental results.
7. Prospects for the Future
We would like to consider whether there is a way to use the predictive curve
created this time in real life.
8. References
Nozomi Hasegawa [ Calculation of mirage shape without sequential tracking

of light rays | (2018)
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BishoBisho Friction3

[Physics 7th group] Hiroki Shimizu Rido Seko Kaname Takeda

Sarana Tanaka Koki Matuyama

1. Introduction

YIn previous study, they examined the coefficient of
kinetic friction and the shape of groove. On the other hand,
we examined how the coefficient of kinetic friction
change when we transformed the depth and shape of
groove.

2. Hypothesis

Essentially, the coefficient of kinetic friction shouldn’t
change, but the way of stop was instable. Therefore we
guessed the coefficient of kinetic friction probably change.
3. Experiment
[First experiment]

Install the speed meter on place of 30 cm and 45 cm from
the end of the desk. Fix the rubber by clamp on place of
15 cm and hook each weight on the middle of rubber. Pull
the rubber and release quietly. Measure the distance of the
weight moved.

[Second experiment]

We spread water with a misting span every 10cm from a
height of 30 cm in the direction of movement of weight.
After words, we record in the same way as in First
experiment. In these experiments, we take the average of

10 recording.

1%

_ViiVy? —_
=Tz
H 2g(x—0.45)

T
Vi...Speed at 30cm
Va...Speed at 45¢cm
X[m]...Distance traveled until the weight stops
g...gravitational acceleration

... Coefficient of dynamic friction from 30cm to 45¢cm

pa...Coefficient of dynamic friction from 45¢cm to stop

4.Result

S 5
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— s U TTH1 T T U2

s s
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g 2mm 4mm 6mm 8mm ;:j 2mm Amm 6mm 8gmm

2 Depth of groove| 3§ Depth of groove

8 — o — m - e

Relation between coefficient of kinetic friction and
groove shape and depth

5. Discussion, Conclusion
When there is water, the coefficient of the kinetic friction

is the largest when the depth of 4mm is parallel and
vertical. From this, it can be said that 4mm is the best in
terms of increasing the friction force. Also, when there
was no water, there was not much difference between pu
and [, so that it can be said that the coefficient of kinetic
friction is always constant. When there is water, it was
noticeable that p. was getting bigger than pi. As the
weight progresses, as the speed slows down, the amount
of water entering between the desk and the object
decreases, so the hydroplanening phenomenon is less
likely to occur, and we thought that this value may have
become larger.
6. Prospects for the Future

By increasing the number of groove types, we want to
deepen the relationship between depth and groove shape.
7. References
Super Science High school [ Tankyull]collection of papers
1)the 4" year of Reiwa era [BishoBishoFriction]
2)the 5™ year of Reiwa era [BishoBishoFriction2]
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Chicken is hard to be cooked?

[Interdisciplinary group] Hirotada Ueki

Hayato Mito Yume Horie

Akane Matsumoto

Ayami Tokugawa Honoka Wakabayashi

1. Introduction™

We felt chicken is harder to cook than other meat, so
we studied the reason from various points of view.
2. Hypothesis

For this reason, thermal conductivity may differ by
difference in the percentage of moisture in chicken and
the fiber of chicken.
3. Experiment

[Experiment 1]
(1)Prepare water at a temperature higher than the
sample and measure the temperature change of water
while stirring. At first, we used an alcohol thermometer.
Then thermocouples and date loggers were used for
more accurate measurements. To prevent heat from
escaping and keep the temperature constant, heaters
were used.
(2)Put a sample into water and observe the temperature
change until it reaches thermal equilibrium.
(3)Calculate thermal conductivity from temperature
change data.

[Experiment 2]

Analyze the color of the chicken before and after
heating using RGB three-color indicators.

4. Result
58
L 57 ineeeeee———
) ]
5
©
[}
g %6 . . ! '
o

55
0 250 500 750 1000 1250

Elapsed time (s)

Figure 1 Temporal change in water temperature

The result of an experiment, compared to pork and beef,
breast meat has lower thermal conductivity and thigh
meat has higher one.

According to RGB analysis, near the surface at high

temperature, the color is white compared to the center,

and RGB is evenly close to each other and denatured
by heat.
Tablel the result of experiment (average)

Sample Specific heat Thermal conductivity
x10°(J/(kg+K)] | [W/(m-K)] (error)
Chicken(breast) 3.26 0.304 (0.07)
Chicken(thigh) 2.62 0.383 (0.16)
Pork(roast) 3.48 0.333 (0.11)
Beef(shoulder loin) 2.92 0.343 (0.04)

5. Discussion

We thought to attribute the difference in thermal
conductivity between meat types to protein.

According to a reference, Protein per 100 g of breast,
thigh, roast and shoulder loin is 22.3 g, 19.0 g, 22.9 g,
and 19.7 g. This may be also true from Experiment 2
since discoloration due to heat depends on the amount
of protein in meat.

We wonder if energy was used in proteins because
they are denatured by heat.

The thermal conductivity found by the experiment has
a large error, so I think the accuracy will improve if you
do it more.

6. Conclusion

Heat permeability in terms of thermal conductivity
was easy to pass in order of thigh, shoulder loin, roast,
and breast.

The less protein in meat, the more likely it is to pass
through heat.

7. Prospects for the Future

Devise ways to obtain more accurate data.

RGB needs to examine closely at what temperature
the protein’s thermal degeneration gets happen.

Check the relationship between protein volume and
temperature change using meat with different protein
proportion.

8. References

Ministry of education, Culture, Sports, Science and

Technology. [ food ingredient database |

https://fooddb.mext.go.jp/selectFood/sel top.pl
(date of inspection: January 18, 2022)
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Are the reactants listed in textbooks optimal?

[Chemistry 2nd group] Kanta Imaichi Yusuke Hiraishi Riku Kuwajima

1. Introduction?

High school textbooks and reference books include
carbonization of calcium acetate as a laboratory
method for producing acetone. We conducted an
experiment thinking that there may be other than
calcium acetate that are more useful in terms of yield
and cost.

2. Hypothesis

(CH3C00)2Ca —> CH3COCH3 + CaCO3
Since the chemical reaction formula for carbonization
of calcium acetate is as shown above, we thought other
acetate salts could also be produced.

3. Experiment
[Experiment 1] Carbonization with various acetate

We assembled the experiment equipment like Figure
1 and carbonated 8 types of acetates shown in Table 1
as sample and examined if distillate we got can erase a
character of oil-based ink.

Ice water

Figure 1. Carbonization of calcium acetate

[Experiment 2] If acetic acid can erase a character
of oil-based ink

Because we smelled like acetic acid, we examined If
acetic acid can erase a character of oil-based ink.

[Experiment 3] Sense of acetone by an iodoform
reaction
We examined if distillate we got show an iodoform

reaction

4. Result

In Experiment 2, only 17 mol/L of acetic acid could
erase the oil-based ink. In Experiment 3, an iodoform
reaction was confirmed with acetates other than

copper(Il) acetate.

Table 1. Properties of distillate obtained from carbonization

Samples Erasing oil-based ink
(CH3COO0)2Ca O O
CH3COONa

[odoform reaction

CH3COOK
(CH3COO)2Zn
(CH3COO)2Cu
(CH3CO0O)2Mg

(CH3COO)2Sr
(CH3COO)3Al

X|1OlO|O|O]| x|x
Ololo|x |00

5. Discussion

It was found that oil-based ink could be erased even
with 17 mol/L acetic acid, so an iodoform reaction was
performed and all results were positive, suggesting that
the distillate contains ascent. This was not observed

with copper(Il) acetate, so it is likely acetic acid.

6. Conclusion

It has been found that in addition to calcium acetate,
acetone can be produced by dry distilling divalent
acetate. However,

the experiment has not yet

progressed to the point of calculating the yield.

7. Prospects for the Future

Compare yields by performing quantitative
experiments.
* Investigating the environmental burden and reuse of

byproducts.

8. References

1)  Why can acetone be obtained by carbonizing
calcium acetate? | Chemistry that even cats can
understand  (manabu-chemistry.com) Viewed on
August 23,2023

2)About acetone |Useful handbook for cleaning,
dissolving, adhesion, etc. (https://www.sankyo-
chem.com/wpsankyo/320) Viewed on August 23,

2023
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How to make of the favorite color?
-Relationship between pH of anthocyanin pigments and metal ions-

[Chemistry 4th group] Daiki Morikawa Yuya Kawamura Tomoki Kataoka

1. Introduction”

Anthocyanin are pigments present in plant flowers and fruits.
Its color tone is known to be affected by pH and metal ions.
Therefore, this study aims to clarify what kind of color tone
changes appear by changing the conditions and the cause of
discoloration caused by mineral water. It is hoped that if
sufficient data is obtained through this study, it will be possible
to control color tone.

2. Experimental Methods and Results

[Experiment I ] Effects of pH and metal ions
The following operations were performing to create a
mapping table of the effect of pH and metal ions.

(D The pH of 0.1 mol/L citrate buffer, phosphate buffer, and
0.2 mol/LL carbonate-bicarbonate buffer was prepared to
produce the seven buffer solutions in Table 1.

@ To a test tube containing 8 mL of buffer solution, 1 mL
of butterfly pea aq was added. Then 1 mL each of 0.1 mol/L.
CuCl2 aq. FeCls aq. CoClz aq. Al2(SO4)3 aq.
MnCl2 aq was added.

(Result)
Table 1 Color tone changes when metal ions are added
Figures in shading are measured pH values.

pH cu’ Fe’* Cco™t AP* Mn** original
3.05 blue-violet [ ocher violet purple | blue-violet | blue-violet
2.74 1.84 2.72 2.31 2.9 3.01
4.01 light blue |dark green| violet purple blue blue
3.66 3.39 3.74 2.92 3.85 4.02
4.96 light blue green blue blue violet blue
4.62 4.55 4.62 3.92 4.56 4.92
59 light blue green | blue-violet blue blue blue
5.58 5.58 5.71 5.18 5.75 5.88
7.02 light blue
342 Precipitation was formed and a(fcurate color change could light blue
not be confirmed.
11 green

[ Experiment I ] Elucidation of the cause of
discoloration due to water hardness
Previous studies have reported that anthocyanin solutions
discolor when added to mineral water. To elucidate the cause of
this discoloration, the following operations were performed.

(D Butterfly pea solution (designated as solution A) and purple
sweet potato solution (designated as solution B) were
prepared while measuring absorbance.

Absorbance A : 0.819 B : 0.822

@ 8 mL of phosphate buffer of pH=6.86 was added to each
of the 8 test tubes, and 1 mL of solution A was added to
each of them. Then 2.0, 1.5, 1.0, 0.5, 0.1, 0.05,0.01
mol/L(CH3CO0):Mg aq, and 1 mL each of CaCl> aq were
added.

(Result)
Table 2 Change in color tone with addition of Mg 2+ and Ca?*

moVL | 0.01 | 0.05] 0.1 | 0.5 | 10| 1.5] 20
,, | small—  Gelatinous precipitation —large
Ca
no change of color | Turns blue

»+ |Gelatinous precipitation generation No color

Mg change

Gases are generated from both sides

(3Therefore, we performed the procedure 2 without adding
pH=6.86 phosphate buffer. The same operation was
performed using solution B. The color change of the solution
was confirmed by measuring the absorbance spectrum.
(Result)

Table 3 Change in color tone in liquid A and liquid B during

operation ®

molL | originat | 0.01 [ 005 | 01 [os]| 1 [ 15] 2
Ca®* |blue-violet blue-violet
A
Mg2+ blue-violet| blue |dark light blue light blue
B Cca® | violet violet
Mg™ | violet violet dark green

Gelatinous precipitates were not precipitated on both sides
3. Consideration

In Experiment I, the precipitation that occurred in the neutral
to basic range was thought to be hydroxides of metal ions. In
Experiment II, both butterfly pea solution and purple sweet
potato solution changed color when (CH3COO):Mg aq was
added in operation (3), suggesting that the discoloration caused
by mineral water was due to Mg 2*.The discoloration is also
thought to be related to the amount of Mg 2 *.Gelatinous
precipitates were generated in the experiment @ using

phosphate buffer solution, but no precipitates were generated in
the experiment (3), suggesting that the precipitates were caused
by the complex formation of PO4 - and metal ions, which may
have also caused the discoloration when CaCl2 aq was added in
the experiment @. This may be the cause of the discoloration
when CaCl2aq was added in Experiment II, ().

4. Prospects for the Future

The final goal of Experiment I was to create a color tone
mapping table, but we were only able to do so in the acidic range.
In Experiment II, although we were able to examine the cause of
discoloration, we were unable to elucidate the quantitative
relationship between the discoloration and the exact
concentration of metal ions. In the future, we would like to find
a solution to these two problems and explore the conditions for
accurate "color control.

5. References
1)Atsushi OHASHI

practice using purple sprout to combine experiments in the
biological and chemical subjects in junior high school

Development of teaching materials and
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Why does chemical body warmer contain sodium chloride?

[Chemistry 5th group] Tsuyoshi Ishida Kazuha Kondo Yuki Takahara

1. Introduction™

Chemical body warmer is a product that uses heat
generation due to the oxidation of iron. It contains
activated carbon, water, sodium chloride (NaCl), etc.,
all of which promote the oxidation of iron.1) We
focused on NaCl in particular, and asked why NaCl was

necessary.

2. Hypothesis

Since commercially available body warmers contain
NaCl to promote the exothermic reaction, NaCl can
promote the oxidation reaction of iron more than other

chlorides.

3. Experiment
(D One of the warmer bags was cut, NaCl, KCI,
CuClz, MgClz, Na2S04, and AlCls were added to
0.025mol and shaken lightly.
(Body warmer is commercially available and contains
NaCl from the beginning.)
(2)A thermometer was inserted and the temperature
was measured every 30 seconds.
(3 We continued to measure for 15 minutes (900
seconds) and compared the temperature changes.

4. Result

Temperature rise for each
substance added

A
60
—
Y]
=t
50 |8
=
10 |5
@
30
Time(minutes)
20 t— >
0 3 6 9 12 15
-7 L KCl CuCl,
MgCl, Na,SO, AlCl;
g NaCl

5. Discussion

When NaCl was added, the temperature rise was
37.6°C, more than 10°C higher than when other
chlorides were added. The temperature also increased
by the same amount in Na2SO4. In chlorides, no
valance-dependent temperature differences were
observed, leading us to speculate that Na itself may
have a property that promotes the oxidation of iron. It
should be noted that the temperature increased the most
when nothing was added, possibly because the amount
of substance added in this experiment was so large that
it was difficult for the oxygen in the air to come into

contact with it.

6. Conclusion

In catalyzing iron oxidation reactions, chloride
valence has little to do with increasing temperature.
NaCl can oxidize iron faster than other chlorides
because Na itself has the property of accelerating iron
oxidation. We conclude that this is why chemical body

warmers contain NaCl.

7. Prospects for the Future

Valence, ionization tendency etc. are not related to
temperature increase. So we would like to find out what
exactly is the property that promotes the oxidation of

iron, which we believe is present in Na.

8. References
1) Itsuki Yamanaka and some people “Substitute body
warmers with other substances” Kozu High School

2018  last viewed day 2024/1/14

2) Seiya Wakabayashi “Exploring iron oxidation
reactions — through analysis of chemical body warmers”

2017  last viewed day 2024/1/19
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Can the mask improve the water quality in the courtyard?

[Chemistry 6th group] Ayaka Tomita Saki Nobutsugu Yukino Shirafuji

1. Introduction
In the study until the mid-term presentation, it was

found that filtering water in ponds with masks
removes impurities and improves transparency. Using
this result, we were interested in how much water
quality in the courtyard pond could be improved by a
mask. Furthermore, based on the COD titration
experiments of my senior colleagues, we filtered the
water in the courtyard with a mask and determined the
change in COD value. Additionally, the mask itself
was water repellent and could not be used for filtration,
so we devised a way to do so.
COD is the mass of oxygen required to oxidize
(decompose) organic matter contained in 1L of ponds,
lakes, etc.

Oxidizing agent: MnOy-+8H++5e-—Mny+4H,0

Reducing agent: C204>—2COx+2e”

Using this redox reaction, the amount of electrons
released by organic substances can be determined.
2. Hypothesis

Filtering the water in the courtyard with a mask
reduces the COD value as well as the absorbance.
Additionally, filter paper has smaller eyes than a mask,
so it has higher filtration ability and lower COD
values.
3. Experiment

To 100 mL of pond water, exactly 10.0 mL of 2.0
mol/L H2SO4aq, 5 mL of 200 g/ AgNOsaq, and 10.0
mL of 0.0050 mol/L KMnOsaq were added. Thereafter,
it was heated in hot water (100°C) for 30 minutes.
Accurately 10.0 mL of 0.0125 mol/L. Na,C,O4aq was
added, titraed with 0.0050 mol/L KMnO4agq.
The COD value of pond water was determined from
the amount of KMnQOsaq dripped.
We soaked the mask in water for 3 minutes, dried it,

separated the front and back one and stack them, and

Fumika Higashino

filtered them with the mask and filter paper.
4. Result
COD value of water in the courtyard (mg/L)

1 2 3 average

No filtration 18,9 18.6 19.6 19.0

mask 18.3 17.2 17.8 17.8

filter paper 19.4 18.4 18.4 18.8

Similar to absorbance, COD value was reduced by

mask filtration.

5. Discussion

The COD value decreased because impurities were
removed. Also, compared to when filtering with filter
paper, the COD value was lower than the mask
because the position of the holes in each layer of the
mask's filter is misaligned, which reduces the size of
the holes that particles pass through, making it
impossible to filter them. I thought it was because of
it.

6. Conclusion

Water quality in the courtyard has been improved by
filtering it with masks. When filtering with a mask,
the COD value was lower than when filtering with

filter paper.

7. Prospects for the Future

Examine how the values change by changing the
type of mask, number of masks, and number of
filtration cycles.
8. References
Daiichi Gakushusha
Chemistry” P84,85 “Redox titration”

“Square Latest Illustrated
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Chemistry X Art

[Chemistry 8th group (Interdisciplinary)] Kimura Haruka Tanigawa Shiori Matsushima Nanami

1. Introduction

The problem of plastic, the number one marine waste,
is becoming more serious every year. We experimented
with the chemical properties of plastic to see if plastic
art could be used to insert people of all ages on the
subject.

2. Hypothesis

Looking at the research done by Ms. Takegawa, a
previous study, and the Ms. Tougin’s work, we thought
plastic art would broaden awareness and interest in the
marine environment that has been a problem in recent
years. We thought that by reproducing the sea
environment using art, people could know about the
problem visually.

3. Experiment

(Experience 1)

The specific gravity of 3,5% saline solution with the
same concentration as seawater and pure water were
investigated with different types of plastic.

(Experience 2) Production of aquatic plants and
flowers.

Aquatic plants: The PET was spirally cut.
Furthermore it was twisted using the rising air current

of heat.

Flowers: The PET was cut in four or five places and

bent using the raising current of heat.

4. Result
There was no difference in specific gravity between

3.5% saline and pure water.

Pure water Saline
PET High High
PVC High High
PE Low Low
PS Low Low

5. Discussion

Since there was no difference in specific gravity
between pure water and saline solution from
Experiment 1, it was considered that the actual state of
putting plastic in the sea could be replaced by the state
of putting it in pure water.

From experiment 2, plastic can be bent using updraft,
so it is thought that plastic is easy to process.

According to the survey results conducted at the time
of the last announcement, 10 out of 27 respondents

answered the survey, 8 of whom said they were “well

interested” and 2 said they were “interested.”

6. Conclusion
It found that it can be used in plastic art using the
chemical properties of each type of plastic we

examined last time.

7. Prospects for the Future

We will pursue the marine environment from a more
chemical point of view. Furthermore, We would like
students at Ikuno High School to become interested in
the marine environment through the fun and fun of
plastic art and create an opportunity to think for
themselves.

8. References

1) https://kids .gakken.co.jp

Gakken  kids net
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Waste is turned into paper!?

[Biology 3rd group] Hiromi Inatsuki

1. Relationship between previous research and
this experiment
In previous research! they made paper from waste
vegetables and focused on its strength. Therefore, our
goal was to create paper that could be used to write on
from waste vegetables, and we conducted experiments
focusing on the conditions for paper that would be
easy to write on.
2. Hypothesis
Since paper is mainly made of intertwined insoluble
dietary fibers called cellulose, we thought that it
would be possible to make paper that is easier to write
on by using vegetables that contain a lot of insoluble
dietary fibers. It was also thought that the smoother
the surface, the easier it was to write on, SO we
thought that the longer the vegetables were stirred, the

smoother the surface would be.

3. Experiment

From the results of the previous experiment, paper
made with a mass ratio of Cabbage:Water = 1:2 and
Radish:Water = 1:6 was the easiest to write on.
[Experiment 1]

Make paper by mixing Cabbage:Water = 1:2 and
Radish:Water = 1:6, stirring for 1, 2, and 3 minutes.
Check the ease of writing by using a pencil. (table 1)
[Experiment 2]

In order to investigate the differences in paper
quality due to stirring time, we made paper with a
ratio of Radish:Water=1:6. Next, we changed the
stirring time to 1, 2, 3, 5, 7, and 9 min and examined
the smoothness of the surface of the paper. The same
person presses the stamp twice with ink for 5 seconds.
We took a photo of the surface of the paper, loaded it
into Image J (free image analysis software), and
measured the ratio of the area where the ink adheres to

the area of the stamp is calculated.

Gento Imai  Chura Okita ~ Akari Yamamoto
4. Results
In experiment Cabbage(1:2) | Radish(1:6)
1, Radish: Water | ;. X X
= 1:6 paper was | o .. A @)
the easiest to 3min A O
write on. In o Degree of ink adhesion
experiment Y _ _ _ __ _ __ _ __ i gl
2,the lmin ¢
paper had . L - 2 i il Z
many holes fi
and fell T s s am

apart. The 5 and 9 min papers did not flatten. | Figure 1

Judging by the appearance, we decided that 2-, 3-, and
7-min papers were the easiest to write on. Ink

adhesion 2 min of paper is the highest.

5. Discussion

From the results of Experiments 1 and 2, the paper
made with a Radish:Water=1:6 and a stirring time of 2
min had a smooth surface because of the high degree
of ink adhesion, and the paper surface was also flat.
Therefore, it is thought that the characters can be
written darker.
6. Conclusion

From the discussion, paper made with Radish:Water
= 1:6 and stirring time of 2 min is the paper with the
smoothest surface and is the easiest to write on.
7. Future Prospects

The paper we made in this experiment had holes
and was curly, so we couldn't dry it to a flat thickness,
so we want to put a weight on it during drying to

make it even in thickness.

8. References
1) Ikuno High School 76th Biology Research

Group 4 “Let’s make paper from waste vegetables”

_37_



EM AT

(RS OYELI

(%4 8E] HiL Hoada mEk W R¥ B|E 5N w1
1. %ATHRE & AEER & OBRF 19
SEATHRGE D DTIIE AR L C LR E R _ 12
BAKBLTHY ., AR TIRZO-EL SE 2 2 6
THRA DR G TR T LT, £
2. &k 0

SATRRZE LV . TEE L 0 SEEE O A8 < 4y v e (20 24 o8 9280
L o FEI ()
SN, “EMEBRERERRS, EoT. &N ey R

WINZE ENDHEONFENEREE, R, 258
DNEFI AL IRBIAERNDZ N EE X DD,
3. =B

(51

B IINTF Iy (Fva—R, 7 h—
Z), 100 %Y > TP 2—A(T L7 h—2R), T A
X (Iva—R), ZfEEIIbYERaY (RoR
—A), K (ZV b= Ta—2R), ZHEE
IRk, X HAE (Tr7y), TERECE
FNDPEFN 2 g IR DEEICHRE L THEMT 2,
INHIZAKS0mML & A —A N B5gEMATH 2—
FEIZAND, 40 CIZRE LI HIRRICF = —
RERAA~ ZLIRFREEL 4 0B EITHIE

L. 36 734 £ ChitlT 7z,

[EH 2]

SHERORBK E Yy WA EEETNENT

T—E oL, EBR1 LRIEOITET E
{LIRFBRAEBEZWET D,

4. H#R

(528 1]

A7 —REFL NV ERATREHELS
PR AR 10mL (23 Lz, L TATF 2
V.V rAva—A KR, 7 LARDIEIZHEARE
WL Tpole, FTBHHEAOKREBOKE Vv A E
IFRAE LR o7,

(528 2]

EL L H T EMT BILIRFBENRE LN
FHCE D EICIT AR B ho T,

-~
I
~

— 1] T 5 — A — N T2 DY
Kb Yok
Yy TAE

TR IR FR AR

5. B

RO BB, —HE, ZPEEONET bk
FREBRNEL LD EVIBERITIT RS R -
oo BAMICE ENDHEOMAE DY & ZOEIE
LEREL TWDOTIERWNEEZ LD,
2 X0, ZHEHIITIT—ETYILE—2R
RSN DT ZLIRENTAE LR o T,
6. ¥R

BERED D RS BT 2DI1FT A7 m— 2%
RICGEThH D, £lc. ZHBIIOMT HHE%
INZIRFIUTFEERIT T2 Z LR TE RN,

7. SEROEE

FR2 I blizv v F—EE M THEL, [F
BRICEBRZATH, £, B TEIEENLHED
I EHIGZ EHICRDD ZENEE LW, 4
BTtk 2 2PEOTIH L BIGOMAGDE N E
L C B bIRBRARDECEZ T ST,

8. EXH

1) KFriER TBEREIC L D 7 03— LR
https://otemae-hs.ed.jp/ssh/dat/2011S.pdf
P.6715 202441 H 19 H

2) NAFY Y —AWGEE 2 — TEERED SO %S
I & EALRES) & F3E L)
https://www.riken.jp/press/2021/20210405_1/ind

ex.html 2024 41 H 19 H

_38_



YAt

Saccharides prefered by yeast
[Biology 4th group] Akane Shiroyama Sawa Nanjo Maika Higashino Kyouko Yoshimura

1. Relationship between previous studies and this
experiment

D2 CO, emissions were

In the previous study
compared using saccharides, and in our study, the results
were compared foods containing different saccharides.

2. Hypothesis

Based on the previous studies, monosaccharides break
down faster and produce more CO, than disaccharides.
Therefore, we considered that the amount of CO,
produced would increase by monosaccharides,
disaccharides, and polysaccharides of the saccharides.

3. Experiment

[Experiment 1]

Monosaccharides are Honey (glucose, fructose), 100 %
Apple juice (fructose), and Ramune (glucose).
Disaccharides are Corn (sucrose), Syrup (maltose,
glucose). Polysaccharides are Cooked rice and Potatoes
(starch). Each of these should be used with 2 g of
saccharides in each.50 mL of water and 5 g of yeast are
added in each foods and placed in a Kiihne tube. The
Kiihne tube is placed in a bath set at 40° C, and we
measured the amount of CO, every 4 minutes and
continued until 36 minutes later.

[Experiment 2]

Polysaccharide cooked rice and potatoes are each broken
down with amylase, and we measured CO, generation in
the same way as in Experiment 1.

4. Results
[Experiment 1]

Corn containing sucrose reached 10 mL of CO,
generation the fastest. This was followed by honey, apple
juice, syrup, and ramune, in that order. The
polysaccharides cooked rice and potatoes did not produce
any CO..

[Experiment 2]
In both cases, a small amount of CO, was produced, but

not enough to be measured.

15
>
E 10
D
E /——
= 5
S _///
> 0 i
0 4 8 12 16 20 24 28 32 36
Time(min)
= Honey e Ramune
e Apple juice Corn
Syrup Cooked rice
Potato
Figure Amount of CO, produced
5. Discussion

As hypothesized, monosaccharides, disaccharides, and
polysaccharides did not produce more CO; in that order.
The combination and ratio of saccharides in the food may
also be related. From Experiment 2, polysaccharides did
not produce CO, because they were broken down into
maltose by amylase.

6. Conclusion

Yeast ferment best when sucrose was added. In addition,
polysaccharides cannot be used for fermentation without
the addition of enzymes to break them down.
7. Future Prospects

We’d like to decompose maltose by maltase in
Experiment 2 and measure the amount of CO,. In addition,
since it is difficult to accurately determine the type and
ratio of saccharides contained in food, we’d like to use the
mixture in various ratio of saccharides to investigate
changes in the amount of CO, produced.
8. References
1) Otemae High School, "Alcoholic Fermentation by
Yeast Fungi. P.6~15 January 19, 2024
https://otemae-hs.ed.jp/ssh/dat/2011S.pdf
2) Bioresource Research Center, "Rediscovering Fructose
Fermentation and Capitalization Capabilities of Yeast"
January 19, 2024
https://www.riken.jp/press/2021/20210405_1/index.html
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To increase root nodules

[Biology 5th group] CAIZHENYU  Manabu Minamibuchi

1.motivation for research

Given the challenge of artificial nitrogen compound
synthesis, we hypothesized that understanding how to
increase the number of root nodules could be effective
in plant cultivation.

2. Hypothesis

We thought when cultivating white clover, the number
of root nodules tends to increase with reduced nitrogen
fertilizer, as the plants try to acquire nitrogen
compounds.

3. Experiment

Experiment 1: Isolation of Rhizobia

Isolation of rhizobia from root nodules of white clover
followed the same experimental procedure.”-?

Experiment 2: Investigation of the Relationship

between the number of root nodules and Nitrogen

Fertilizer Concentration.

We prepared 12 pots, each containing a mixture of
masado and potting soil at a 1:1 ratio. We used a
nitrogen fertilizer containing nitrogen of 46 % (The
product name is “nyoso"). We put 0.00 g, 0.02 g,

0.04 g, 0.06 g, 0.08 g, 0.10 g this fertilizer in each pot.
Seeds were sown at a rate of 0.3 g per pot. After 1 week,
rhizobium colonies isolated in Experiment 1 were
equally divided, dissolved in pure water, and injected
into each pot. We cultivated them for 5 weeks. We
counted the number of root nodules and measured the
dry weight.
4. Result

Experiment 1: From the colony, as shown in the

photo, rhizobia could be collected.

Kou Hiraiwa

Experiment 2: The relationship between the applied
nitrogen fertilizer and the number of root nodules was

as figurel.

1600
1400
1200
1000

800

600
1069
400 985 626 2

1431

2000 o f167 547 661 427 1271
0

the number of root nodules

0.00 002 0.04 0.06 0.08 0.10

figure 1 the amount of "nyoso"(g)
— ! average
Table Comparison of average of dry weight and the
number of root nodules.
nyoso (g) | 0.00 | 0.02 | 0.04 | 0.06 | 0.08 | 0.10

glam(g) 091 | 093 | 1.34 | 1.39 | 1.21 | 1.06

number 850 | 1359 | 587 | 865 | 408 | 1351

5. Discussion

The number of root nodules differed significantly
even in pots under the same conditions, and there was
no correlation between the amount of fertilizer and the
number of root nodules. Since root nodules were
produced on white clover in Experiment 2, it is possible
to symbiose rhizobium with this method.
6. Prospects for the Future

We would like to conduct an experiment to determine
whether the number of root nodules changes with the
growth stage of white clover.
7. References
1) Applied plant science experiment Hirofumi
Yamaguchi, Yojindo
2) Experiments in rhizobium isolation Meiji
University, Plant Protection Research Dept.

https://ameblo.jp/shokuho/entry-
11592548187.html  Last Viewed 2024 1/19
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from “Mottainai” for “Delicious”
~MIGHTY RECIPES~

[35E 1 3] W &1t

Abstract

The study aims to discover and create recipes
using often discarded ingredients,
considering simplicity and practicality.

Three candidate recipes were evaluated based
shelf life,
achievement, with mixed results

on preparation time, and goal
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Abstract

The aim 1is to improve English speaking
abilities in Japan. The hypothesis explores
English
proficiency gap. Research involves practical

factors contributing to Japan s

methods such as wusing online resources,
raising English teacher qualification
standards, and emphasizing the significance
of English proficiency in the globalized
world
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Abstract
I examined shadowing as an English learning
method,
pronunciation,

improvements in
skills, and
comprehension of some aspects like articles
However, it may not enhance vocabulary or
complete text understanding.

observing
linking

In conclusion,
after six months of shadowing, it proved
beneficial for English learning
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~Discrimination and Distinction~

(255 4 7]

Abstruct

I'm studying
differentiation in the context of African
aiming to understand the

discrimination and

American 1issues,

boundary and contribute to ending
discrimination.
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Abstract
We are exploring ways to close Japan' s gender
wage gap,
policies.

with a focus on parental leave
We aim to achieve gender equality
and address the persistence of this gap.
Increased youth voter engagement is crucial
for implementing necessary changes.
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The history of love songs
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Abstract
We thought that the love songs of that era
reflected the idea of love and the times. So,
we investigated the number of words. As a
result we discovered that the economy has an
influence on the lyrics, and the form of love
has changed with the development of SNS.
I think love will become more diverse.
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How far is the red range?

[EFE23E] & &

Abstract

We explored color. There are many color
names in Japan. In order to elucidate the
reason, we conducted a questionnaire for
second-year students at our school to
investigate color recognition.
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Instruction manual for the moon
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Abstract
We were interested in the use of the moon as
one of expression in various literary works.
So we looked into what the moon was used to
Symbolize and how it changed with the changing times.
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Abstract
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IEFS

We looked into “JoJo” in terms of pictures, wards and thinking of Mr, Araki.
As a result,We can get three important things which play a role in

“JoJotic” impression.
We’ re starting to research, JOJO.
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How words change

[EFE 5 BECEED ] NE LifE

Abstract
Words we are usually change little by little. What is
the background of things? So, we decided to look into

the way of words changing in internet society.
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Use pictograms for smooth shopping

[HFEAR 1] A KA il &%

Abstract
We thought it would be a good idea to use
pictograms to make our daily shopping

experience more comfortable. Our  survey
showed that those with added information were
easier to understand than those with simple

we thought that the use of

unique pictograms would make shopping easier

In conclusion,

than ever.
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Using controlled Experiments to find Merukari’s winning strategies

[HUFEEAR 2 BE] RA S8 A24R

Abstract

Research that reveals factors such as
category, price, and photo quality in
Mercari’ s best—-selling items, providing

users with effective sales strategies.
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School regulation reform

[HuFE AR 3 BE] A2 IS

Abstract
We will

existence of the

clarify the reason for the

school rules we are
pursuing. We will make revisions based on
its significance and Tkuno’ s policies

Respecting the Five Principals and seeking
point for

rationality 1is the starting

revising school regulations
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What is the secret of a restaurant that never loses customers in a consumer society?

[HoEEN RS 4 BE] s Bl B3R e 52

Abstract

We wondered why some shops remained
popular even after the boom ended. That’ s
characteristics of

why we compared the

popular restaurants and looked at where
they put the most importance. In conclusion,

it 1is important to change the target

customers and design depending on the

decoration of the store.
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Which one would you choose in your inquiry learning?
[HoFE AR 5 BE] & PR MR ZAE A e

Abstract
In recent years, the burden on teachers
On the other hand,

placed on

has become an issue.
emphasis 1is also enriching
inquiry activities in school education. In
we devised a template for
would be

interesting for elementary school students

our research,
inquiry activities that

while reducing the burden on teachers
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Lead the local society, Lalaport Sakai.

[HFEAR 6 BE] B g2
Abstract
We conducted an exploration with the goal
of positioning Lalaport Sakai as a leading
Through  this
that Lalaport

force in the region.

exploration, we concluded
Sakai’s sports venue could be transformed
into a place not only for watching sports
but also events that
actual sports experiences. Additionally, it
is important to enhance bus accessibility.
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Consideration on ensuring fairness for transgender athletes
to participate in competitive sports
[HFEE AR 7 BECABR) ] AR (25

Abstract
I considered how to balance transgender
sports and

participation in  competitive

fairness. As a result, it was concluded that
in order to achieve fair participation in
it would be better to

divide classes based on physical strength.

competitive sports,
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The bridge from the past to the future
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Abstract

Historical buildings have value because they
were built in the course of history and have
been passed down to the present day. 1 wonder
if there is any value in restoring something
that was lost for some reason using modern

technology.
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The best childcare plan for Ashiya City!!
[HOEEAR O BE (B0 | £1% £ M a7

Abstract

Japanese cities that are popular among the
child-rearing generation have established
places for parents and children to interact
and hold child-rearing experience events
Since Ashiya City did not have any child-
rearing experience events, we proposed that

a child-rearing experience event be held at

a shopping mall in Ashiya City.
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Think about how we can continue to carry on traditional toys
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Abstract

In order to pass on traditional toys, we
will consider traditional toys that are more
likely to be passed on to future generations
And to create opportunities for people to get
involved with traditional toys and increase
the number of people who have played with
traditional

traditional toys. By doing so,

toys will be passed on to future generations.
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