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Let's return the condition of wet paper
[Physics 1st group] Kitai Yuzuyu Tsujino Kana Tomiyama Kazuha

1.Introduction

We investigated the best way to restore paper that
had been wetted and wrinkled by water.
Previous research had freezing, weight loading, and
ironing, but we thought that freezing and weight
loading were time-consuming and impractical. In
addition, there was no specific information on the
temperature and conditions for ironing in the
previous study.
Therefore, in this study we decided to investigate
the conditions of ironing settings, such as its
temperature, dry and steam, etc., that are effective
for restoration.

2.Hypothesis

The results of our experiments up to the midterm
presentation showed that dry steam ironing at
temperatures of 130°C or higher was effective.
From these results, we thought that the higher the
temperature of the dry steam iron, the more
effective it would be in restoring the paper.

3.Experiment
In this study, the location to be measured was
defined as the lower right 156 cni of the paper, and
all paper thicknesses were measured with a dial
gauge.
First, the thicknesses of four sheets of paper were
measured, and the average value was taken as the
thickness of the original paper. In addition, the
paper that had been wetted and dried naturally
(hereafter referred to as "wrinkled paper") was
measured five times per sheet, and the average of
these measurements was used as the thickness of
the wrinkled paper.
Next, experiments were conducted using two
methods, dry ironing and steam ironing, from
130°C to 210°C in 20°C increments. The iron was
applied to the wrinkled paper three times back and
forth, and the thickness of the paper was then
measured on a total of five sheets of paper. The
experiment was conducted again at 150°C to 190°C
for dry ironing and 190°C to 210°C for steam
ironing, in which the effectiveness was observed.
In the re-experiment, the paper was ironed 10 times
back and forth in 10°C increments, and the
subsequent paper thickness was measured on a total
of 10 sheets of paper.

Thickness of paper after ironing - original thickness

Restoration ratio =
Thickness of paper before ironing - original thickness

4.Result

The original thickness of the paper measured was
101.25 pm.

Figure 1: Relationship between ironing
temperature and restoration ratio
(in 20°C increments)

Figure 2: Relationship between ironing
temperature and restoration ratio
(in 10°C increments)
e denotes dry ironing, A denotes steam

The horizontal axis in Figure 1 shows the
temperature of the iron,and the vertical axis shows
the restoration ratio. Figure 2 shows the spread of
the restoration ratio by means of a data plot.

5.Consideration

Figure 2 shows a negative correlation, indicating
that the higher the ironing temperature, the smaller
the restoration ratio. We believe that the variance in
the restoration ratio at the same temperature range
is due to the way wrinkles are formed.

Figure 2 also shows that the restoration ratio for
dry ironing reaches a minimum at around 180°C,
while the restoration ratio for steam ironing
decreases as the ironing temperature is increased.
We believe this is because the paper is easily
deformed by steam.

6.Conclusion

Steam irons are more effective at higher
temperatures in the range up to 220°C. Dry ironing
near 180°C works well.

7.Future prospects

Considering the restoration ways by combining
weight loading and freezing,which was not the
focus this time.
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Da Vinci bridge

~Relation between bridge structure and load capacity~

[Physics 2nd Group] Kanta Kuroda

1. Relationship between the previous experiment

In the previous experiment at Kozu High School, they
found that there is no relationship between the length
of Da Vinci bridge and the coefficient of friction, and
the shortest bridge had the largest load capacity.
Therefore, in the research until the interim presentation,
we focused on the structure of the bridge, and
conducted experiments using pasta. However, although
we found that the load capacity changed depending on
the distance between the supports, the clear correlation
wasn’t confirmed. In this experiment, we changed
materials into wood and tried to experiment by heavier
mass in order to find the clear correlation.

2. Hypothesis

We paid attention to the fact that in the previous study,
the one step bridge, which had the flattest and the
simplest structure of all the Da Vinci bridge, had the
largest load capacity. Therefore, we speculated that the
structure of the bridge and the load capacity were
related to each other, and that the longer the distance
between two supporting poles, the larger load capacity
the bridge had. Then we changed the length between
supporting poles and accordingly researched the
change of the load capacity.

3. Experiment

First, using sticks made of cypress, we made a
minimum DaVinci bridge, which was combined with
two units. One unit is assembled two horizonal sticks
and one vertical stick. Second, we suspended weights
from the point D, and changed their mass by 100g.
Third, we measured the mass and the perpendicular
reaction force at the points of A and B when the bridge
collapsed. In addition, we formulate a formula based on
the force balance and the moment balance, deriving the
force strength at each supporting points. We repeated
this experiment, changing the length of ‘a’.

FO+f2=f1+N f2(b-a)+F0b=f1(b+a)

Figure 2. Relationship between
forces applied to each fulcrum

Figure 1.Experimental devices

Takahito Morikawa Yuto Shiga

4. Results

RN S .

Values are averages of three
measurements

The load capacity at 4.0cm was largest. Overall,
there was a tendency that the load capacity was larger
as the length of ‘a’ was longer. Also, the longer the
length of ‘a’ was, the smaller the size of f1 and 2 was.
In each case, the bent points were point F and G.

5. Discussion

From the result, the longer the length of ‘a’ was, the
smaller the force strength of f1 and {2 was. Therefore,
we consider that there is a possibility that the dispersion
of the force at each supporting points contributes to the
increase of the load capacity. However, paying
attention to the force at the points of F and G (fl, f2)
between 4.0cm and 5.0cm, we can also find that
although the force at these points was smaller when the
length of ‘a’ was longer than when that was shorter, the
bridge continued to bend at the same points, F and G.
For these reasons, we consider that it is required to
discuss the change of bending moment balance and so
on.

6. Prospect for the future

To make it clearer that the force strength of f1 and {2
changes due to the distance between two supports (the
length of ‘a’), we will conduct the same experiment not
changing the force strength of F0. Additionally,
considering the change of the bending moment, we will
research how the force works.

7. Reference
Kozu High School LCII research thesis NO.89 Put Da

Vinci bridge to practical use. ~The load capacity
contributed by the length of the bridge, and frictional
force~
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We made a crater with a meteorite 1?
[Physics 3rd group] Seita Masuda Takanori Nakao Kodai Tojitani

1. Introduction

There are various shapes of meteorites, but we
noticed that many craters were circular, and We
had doubts, so we examined the depressions in the
sand caused by the shape of the fallen object.

2. Hypothesis

When an object with a non-circular contact
patch hits it, the sandbox becomes more circular
because the larger the impact, the more circular
the impact spreads.

3. Experiment

Cylinders of different masses (D battery, C
battery AA battery) and sizes are dropped from
heights of 50, 100, 150, and 200 cm onto the sand
five times so that the sides of the cylinder touch
the ground. The vertical and horizontal lengths of
the dents formed at that time were measured, and
the average value was obtained. Also, the ratio of
the length to width of the dent measured at each
height of each battery was obtained.

P Vertical means long axis and horizontal means
short axis.

Figure 1 Sand cavity (solid line: vertical,
dashed line: horizontal)

4. Result

The mass of the single battery was 127.8 g, the
mass of the C battery was 63.6 g, and the mass of
the AA battery was 23.4 g. In addition, the shape
of all the dents was elliptical.

Table 1 Vertical length of sand pits

0cm 50 cm 100 cm 150 cm 200 cm
D (cm) 5.80 7.54 8.52 8.38 8.84
C (em) 4.50 6.44 7.40 7.92 7.94
AA (cm) 4.70 5.90 6.96 7.26 7.70

Table 2 Horizontal length of sand pits

A Ocm 50em | 100cm | 150em [ 200 em
D(em) 2.80 5.40 6.12 6.22 7.40
C(em) 2.20 422 498 5.16 6.60

AAem) | 130 272 3.98 4.08 5.06

Figure 2 shows the ratio of the vertical length to
the horizontal length when the horizontal length is
1.

s

Figure 2 Length to width ratio

5. Discussion

It can be seen that the height-to-width ratio of
the pit is closer to 1:1 than the height-to-width
ratio of the drop, indicating that the sand pit is
more circular. This is thought to be because the
impact of the fall was transmitted evenly in all
directions. Also, the higher the drop height, the
greater the impact, so it is thought that the ratio of
the dents is approaching 1:1. This suggests that
craters created by meteorites falling from high
places are more circular in shape.

6. Conclusion

The higher the height of the falling object and the
greater the mass, that is, the greater the potential
energy, the more circular the sand crater.
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Study of Pasta Bridge on Truss Structure
[Physics 4th group] Koyo Takagi Haru Nakagawa Aruma Matsumoto Hodaka Yamashita

1, Introduction

In the previous research, it was an experiment without a

truss structure. That is why we tried to research the
change of durability by reinforcing.

2, Hypothesis

We thought that a reinforced bridge would be more
durable than without it. Also, by the balance of power
and Moment balance of force, Number 8 in figure 1. It
has the largest compressive force. After that, large force
is than applied to members 6 and 10. Therefore, we
consider that it would be easier to break in the order of 8
—6—10. Also, in the previous research, there was no
fulcrum and was no place for the force to escape so that
using the strow as a fulcrum would increase durability.

3, Experiment 1

1, Create a three dimensional truss structure as shown
in figure 3.(Pasta thickness is 1.6 mm)

2, We hang a plastic bottles an a bridge and increase the
amount of water. Thereby, we measure size of sagging
the load capacity, initial broken part.

Experiment 2

A similar experiment is conducted by reinforcing the
bridge by sluing another pasta to the number 8.

Experiment 3

Conduct a similar experiment using the same method as
in experiment 2 with reinforcement of 6, 8 and 10.

Experiment 4

A similar experiment is conducted using a straw as a
fulcrum.

4, Result

ST e 2880 i O
700
w s00
..: SO0
™ 200 I
100
3 RS L D mims: CODWET DS
S L N A
~ v

LT e s

Load capacity with and without reinforcement

ik i o

i | ar, | o | o | cone | Geem:
o @ 20 | @
| 750 | 150 | 300 | 540 | 750 | T10
i oo
b4 (m) 2 6 / D 1 2

The value became smaller in the order of reinforcement
6, 8 and 10 reinforcement 8 reinforcement. The
reinforcement part did not break. Bridge reinforced at 6,
8 and 10 had less sagging. The bridge using a straw as
fulcrum broke at 200 g.

5, Consideration

Reinforcing one part has made the entire balance
strange. We consider the bridge would have had same
value or less than the bridge. The fact the reinforced part
did not break, suggests that the ticker part is more
durable. The difference in deflection between 1 and 2
was highly distorted. The straw is soft .when used, the
deflection is considered large to be durable.

6, Conclusion

We thought the balance of the structure is important and
reinforcing only some of the parts would upset the
balance of the entire bridge and prevent it from being
more durable. The deflection was reduced with it, the
value was about the same as without it. We thought a
certain degree of deflection was necessary, and that the
sagging was releasing force.

7, Future prospects

Make the pasta thicker than this time. We want to adjust
the range of motion. It is the part the body that is
resistant to ledger forces. We would like to investigate
whether the durability changes in areas that are
resistant to compressive forces, or whether the durability
changes in capable-styled bridges that are not truss
structures but are subject to tensile forces.

8, References
+ Pasta bridge (Research 2 Thesis Collection Heisei
29" edition)
+ Ilustrated Gentle Structure Mechanics(written by
Kiyoaki Asano )
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Friction due to shoe sole pattern
[Physics 5th group] Aoi Hirashima Yo Arai Ituki Kitazima

1. Introduction

In the previous experiment, the relationship
between the angle of the sole groove relative to the
direction of travel and the static friction coefficient

was investigated to determine whether the pattern
of the sole affects the frictional force.

POV ETE

=

Figure 1 Rubber plate with angled grooves

The results showed that the coefficient of static
friction was maximum when the angle of the groove
was 60° relative to the direction of travel. Therefore,
this experiment was conducted to show that the
change in the static friction coefficient depends on
the angle.
2. Hypothesis

The factor that was considered to change the static
friction coefficient was the area of the rubber plate.
Therefore, if the coefficient of static friction is not
changed by these factors, the only factor considered
is the angle of the groove.
3. Experiment

-

| rubber plate [§

container

L |l -~
Figure 2 Experimental apparatus

I demanded a coefficient of static friction in a
device of figure 2. I put a water tank on the rubber
board and adjusted mass to put sand, and to become
4.00 kg in total. I put sand in the container little by
little, and a rubber board measured the mass of the
momentary container which began to work. The
mass of the container of rubber board and rubber

board and room with a wooden floor of the tree in
dividing it by mass 4.00 kg of the weight demanded
a coefficient of static friction. Per each angle, I
performed ten times of experiments and found the
mean.
[Experiment 1 (Relationship between the angle
of the grooves and the static friction coefficient)]
As in the previous experiment, the static friction
coefficient was measured for rubber plates (Figure
1) without grooves, with grooves dug at angles of
60 (300) and 120 (240) degrees.
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[Experiment 2 (Relationship between the area of
rubber plate and a static friction coefficient)]
The static friction coefficient of two rubber plates
(225 ci and 56.25 cii) with different areas were
measured and compared.
4. Result
Table 1 (Experiment 1)

n

Angle(° ) g:‘)oove 60 120 240 |300

Average of container|

mass(kg) 2.06 [2.95 [2.60 [2.76 [3.03

coefficient of friction |0.515 ]0.736 ]0.649 [0.691 (0.758
Table 2 (Experiment 2)

Area(cm?) 225 56.25

coefficient of friction (0.515 0.522

[Experiment]l (Relationship between the angle
of the grooves and the static friction coefficient)]
Table 1 shows that, unlike in the previous
experiment, the static friction coefficient was
greatest at 300°.
[Experiment2 (Relationship between the area of
rubber plate and a static friction coefficient)]
Table 2 shows that the difference in the static
friction coefficient between the two rubber plates
was 0.007.
5. Consideration

Table 2 shows that the difference in the static
friction coefficient between two rubber plates with
four times different area size was 0.007, which is
very small, indicating that there is no difference in
area. Table 1 shows that the maximum value of the
static friction coefficient was 300°, not 60°, and that
the exact value was obtained by increasing the
number of trials.
6. Future prospects

The reason why the static friction coefficient
changes with or without grooves is not clear from
this experiment alone, and it is thought that there
are factors other than angle that may cause the
change. Therefore, in the future, we would like to
find factors other than angle by comparing with
other groove shapes.
7. References

Takamatsu Daiichi High School SSH “Pattern of
non-slip soles when running”
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The energy of paper

[Physics 6th group] Shuma Mouri

1. Research Motivation

Place a ruler slightly protruding from the
desk. Just applying a little force from above
to the protruding part will cause the ruler
to fall ,but simply by laying paper on top
of the ruler, it becomes possible to with-—
stand the great force from above. We were
interested in this phenomenon, so we decided
to investigate it in detail.

2. Hypothesis
@D The larger the area of the paper to be
placed, the greater the mass of the object
to be dropped, but the ruler will not fall.
@ The limit value does not change dependi-
ng on the orientation of the paper.
3. Experimental method

Place a 16 cm long ruler on the desk with
7 cm protruding from the desk. Next, put the
paper on the ruler, and drop a plastic bottle
with water from 60 cm above the ruler. Change
the mass of a plastic bottle and find the
mass (limit value) that the ruler does not
fall at the last minute.
4. Definition of falling

Press with your finger from above 3.5 cm
from the tip of the aluminum ruler. The average
angle between the desk and the ruler when
it fell was measured. Its value was 31.4° .
I calculated the numerical value of the sine
value of the angle multiplied by 7 cm. The
value was about 3. 6.

ruler

7Xsin31.4°
(about 3.6 cm) s |

I filmed the experiment from the side and
played back in a slow manner for observation
and determined that it fell when it tilted
below about 3.6 cm. In addition, the limit
value was set when it reached exactly 3.6
cm.

5. Details of the experiment

(@D Check the limit value of B4 size, B5 size,
A4 size and A5 size.

Kazuya Nanri Keita Miyaguti

@) Examine the difference in limit values
between placing paper with portrait orien—
tation and landscape orientation.

6. Experimental results

B4size Bbsize Msize Absize
vertical 296 ¢ 197.5 g 217.5 ¢ 150 g
beside 326 g 207.5 ¢ 235 g 160 g

Correlation between kinetic energy of limit value and paper area

® vertical ® beside

Kinetic energy of the limit value (J)

100 200 300 400 500 600 700 800 900 1000

Paper area (c i)

The correlation coefficient is 0.994 when
the paper was put with portrait orientation.
When the paper was put with landscape ori-
entation, it was 0.997

1. Discussion

* There is a strong positive correlation
between the kinetic energy value of the limit
value and the area of the paper.

« As the area of the paper increases, it is
expected that the difference will disappear
or the paper will get torn.

« According to the rigid body equilibrium,
if a force of about 0.44 (N) is applied to
the drop point, the ruler would have fallen.

[Rigid body equilibrium]
If it is FXX>YXmg, the ruler will be dropped.

ruler

Yy X
N
l |
desk
mg F

8. References

See if you can pull up the paper on your desk!
http://science. wao. ne. jp/experiment/recipe. ph
p?contents_no=50453
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How to make the bag of potato chips easier to open?
[Physics 7th group] Yuki Oike Takumi Okuno Soichirou Nakano

1, Research Motivations

We think getting hard to open the bag of potato chips
when we open it, which includes physical factors and we
decide to investigate how to make the bag easier to open.

2, Hypothesis

Depending on water the bag is kept in a warm room or a
cold room, the ease with which the bag can be opened
changes depending on the temperature. In addition, we
think that the case of opening changes depending on how
long it is left at high or low temperature.

3, Experiment + Calculation area of operating
[Experiment]

Fig 1 Constant-temperature bath

[Procedure 1] First, water is kept at a certain constant
temperature, using the constant-temperature bath shown
Fig 1, which is a device that keeps the water temperature
constant. Soak the closed mouth of the bag there and
warm it for a certain period of time. The bag was
collected by asking second-year student to donate, and
use the opening that was not open when eating.

o N

Fig 2 Experimental device

[Procedure 2] After a certain period of time has
passed, the bag is immediately pulled up, and a plastic
bottle weight containing 1.7 kilograms of water is
attached to the fold of the bag using a clip. Pull the open
by dropping a plastic bottle 1 meter. (Fig 2)

Measure these three times each at 40°C and 80°C for 10
minutes, 1 hour, and 10 hour. For those at 5 °C, immerse
the closed potion of the bag in water, put in the

refrigerator, and measure at the same time and frequency.

As for temperature, 40°C and 5°C, which are high and
low temperatures in general temperatures and 80°C to
see a large change.

[Calculation]
%It was assumed that the larger the size of the area of
the part that opened cleanly, the better the bag
opened.( The part where the film came off is not
included.) ( Fig 3)
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Fig 3 Does not include the part that remains attached to
the opening.

Mark the inside of the opened bag in

[Experiment] .Open the bag completely. Copy it onto
a 5 mm graph paper, draw a rough rectangle, calculate
separately the area of the protruding part and the
fragments that remain stuck, and calculate the
approximate value of the area.

4, Results
10min 60min 600min
5C 1,595 1,563 1,193
40°C 1,479 1,543 1,595
80°C 2,216 2,012 2,716

Table 1 Experimental Results Open area
of the bag (mmi)
A three-time average of the open area of each
temperature in each time is shown in Table 1
In ten minutes, now law was found in ease of opening at
each temperature. However, in an hour or 10 hours, the
higher the temperature, the larger the open area. By
temperature, bags of all 80°C opened best for each hour.
The longer the object is placed, the smaller the opening
area at 5°C, 40°C was almost constant and 80°C was
irregular. In addition, the numerical results of the three
measurements under the same conditions showed
significant variations in each.

5, Consideration

The results suggest that bags of Calbee chips can be
easily opened at high temperature, and may be difficult
to open at low temperatures. In each experiment under
the same conditions, it is conceivable that the numerical
variation was due to the wetness of the bag with the clip
used when opening the bag, so the sliding bag was not
fully applied. In addition, because the bags were soaked
in water in experiment, itis possible that water such as
humidity effected.

6, Conclusion

It can be said that the longer Calbee bags are in a hot
environment, the easier it is to open, and the harder it is
to open in cold environment. However, it is only a level
of possibility because of the number of trials under the
same conditions varies greatly, and the number of trials
is small. We had to increase the number of trials to get
accurate results.
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Drenched friction 2
[Physics 8th group] Yahiro Takemoto, Zen Sugita, Yuki Yano, Ryosuke Yasuno

1. Relationship between previous research
and this experiment

We was interested in a previous study called
“Drenched Friction” at Osaka Prefectural Ikuno
High School in 2021.

In this study, grooves of various shapes were
made using acrylic plates and the coefficient
of dynamic friction was investigated by
sliding on a road surface wet with water. In a
similar study, we reproduced a previous study
in which a water film is formed between the
acrylic plate and the ground when a groove is
not made, which greatly reduces the
coefficient of dynamic friction. When grooves
were made, the coefficient of dynamic friction
increased. Based on this result, a similar
experiment was conducted by changing the
bottom of the acrylic plate to rubber.

2. Hypothesis

On wet roads, if grooves are made and slid
the coefficient of dynamic friction is greater
than that of those without grooves. If the
bottom of the object is changed to rubber, the
coefficient of dynamic friction increases

3. Details of the experiment

(1) A 200 g weight was placed on an acrylic
plate with a thickness of 1 mm rubber, an
initial velocity v was applied to it with the
experimental apparatus shown in the figure,
the speed was measured with a beespin, and
then the distance x until the object slowed
down on the resin top plate and stopped was
measured. The formula for finding the u of
the coefficient of dynamic friction was as
follows.

u =v?/2gx

(2) A mist was applied to the entire road
surface so that the road surface was flooded
and the distance x was measured in the same
manner as in (1).

The experiments (1) and (2) were performed 10
times for each of the four types of rubber
soles, and the u was calculated

4. Results

1.25

1

g 0.75
L

b 0.5
=

o

KEL KB
@ FoUILREL m FLZULKEE & FToUILBFET
FOUIILEHE @ JL#aL m JL8ESR

& JLEMTIT A JLEHA

+ The u of rubber soles increases compared
to acrylic soles

» When not wetted with water, the value of the
dynamic friction coefficient was close
regardless of the presence or absence of the
groove and the shape

* When there is water and the groove is
parallel to the direction of travel and when
it is a well type, the dynamic friction
coefficient is relatively small, but it is
larger than without water.

5. Discussion

When there is water and there are no grooves
the p decreases greatly when the bottom is
acrylic, and a phenomenon similar to the
“aquaplaning phenomenon” occurs, and in the
case of a rubber bottom, the u is larger with
water, and the “hydroplaning phenomenon” is
considered to be partial.

6. Conclusion

When rubber soles were used, the “aquaplaning
phenomenon” was partially or absent. It is
least slippery when the groove is
perpendicular to the direction of travel.

7. Future prospects

It was not possible to experiment with the
change due to the depth of the groove with the
rubber soles. The conditions under which
aquaplaning occurred were not known.

8. References

2021 Osaka Prefectural Ikuno High School
Exploration II

"Drenched friction”
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The way of winning jenga

[Physics 9th group] Towa Imai

1. Research Motivation
From my experience playing Jenga with my fr-
iends, I wanted to find out how to win Jenga,

so I decided to find out more about Jenga.

2. Hypothesis

We thought that the cause of Jenga falling
is that when the Jenga is removed, the fricti-
onal force acts on the upper Jenga and it fal-
1s together, and the Jenga tilts due to the m—
isbalance of the moment. However, I thought it
would be difficult to think about two things
at the same time, so I decided to experiment
separately on the balance of moments and fric—

tional force

3. Experiment
First, let’s think about the balance of moments.

Make a structure like the one shown in the
figure (Fig.1) and investigate how many or more
Jengas can be found in the diagonal line to p-—
revent them from falling. Then, a structure d-
ifferent from Fig.1 (Fig.2) is made using the
same Jenga and the same investigation is perf-—
ormed.

Assuming that the number of Jengas in the d-
iagonal part is x and the length of the Jenga
is L (m),
moments around point A
If L/6Xxmg=L/6Xmg is x=1, the black Jenga w
ill not fall.

Figure (2) also shows the balance of moments

in Figure (1), from the balance of

around point A.
If L/6X2mg = x=2 than L/xmg, the black Jenga
will not fall.
Next, an experiment on friction force is perf-

ormed. First, we considered the case where Je—

nga was only stacked on top. (Experiment(2))
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4. Results
[Experiment (1)]
Jenga of the diagonal line in FIG.

There were cases where the
1 did not
The

diagonal line Jenga in FIG. 2 may or may not

fall down with one piece or did not fall.

fall down with two pieces.

[Experiment (2)] During the experiment, I n—
oticed that if the upper Jenga is in contact
the upper Jenga will always follow at the same
time if you pull slowly. I also found that even
if I pulled slowly,

If the frictional force was work-—

the Jenga above might not
move at all.
I doubted that the Jenga would come
I thought that the gap
between the Jenga and the Jenga that touched

ing there,
out in the first place.
it could be removed, so I examined the thickn—

ess of the Jenga with a caliper.

5. Discussion
The factors that do not match the results of
the experiment and the calculation from the r-—
esults of [Experiment(1)] are that the fulcrum
of the Jenga used this time has rounded corners
from the viewpoint of safety, and there are v—
ariations in the mass of the Jenga.
From the results of [Experiment (2)], there
are individual differences in the thickness of
Jenga, and this difference causes gaps between
Jenga. This gap allows you to pull out Jenga
without defeating it

6. Conclusion

From the results and considerations of these
two experiments, there may or may not be gaps,
and if there is none, Jenga cannot be pulled
out. In both cases, there is no physical factor,

so there is no winning method for Jenga.

1. References

Takumi Kurihara Ryusuke Yamamoto An attempt
to estimate the pushability of Jenga blocks
“Practical Report on “Center of Gravity” Teac—

hing Materials Using Block Towers



b5 1 3

FTAOVDRE

1. RITHAREEREREDER

FATFE CIIMMEZ ST D12 dH T2 - T, BUS
HEDIREDFENT A 0 L OBEIZED X H I8
BB EFHR TN\, £ TRZBIE, B
BEOEICEH LTHIEZITo T2,

2. R

ANFHRAF LU TT I UKIBIRORE 7 KX
FTH1FE, A OBEIIREL AR5,

0, H H
n - —(CH,),—CL_tN_N—(CH,)~N{_
‘HoT 'HO___HI H

TIECH ARHAFL

STix
EES
— {ﬁ—(CHz}i—ﬁ—I}J—(CHz)S—T} + 2nH,0
0 0 H Hi,

3. =B

[3Br 1] F 1 o 66 DAL

O WRA LR BEHAE L,

WIR A ~FHAFLIT I KA

0.14 mol/L, 0.21 mol/L, 0.28 mol/L. 0.42 mol/L
WIRB 7V EUEEY 7 v Y R 0.20 mol/L

@y v —VITEE DR DIRIRA % 10mL AL,

TR % [ E L 72 VAW B % 10mL Mz 7=,
@rrty hTELBDOEL S)H, RREIC

FTA v BB T,

I 38 AT~ 5 KU LICHRERE &5 &

i 7=,

@ HIRREC 15 rMER ST,

(528 2 ] sRAEHIE

BLERBHy R MESRET A 2 Th
SHEYD . FasllKEMZ, T4 v RN iEo
SROEE, WEROTA v O EFHT,
MAIRE 3[BT OF UFEBREIT -7,

~EWNF/OVEESICIE... 2~
(k&1 8E] K& £33

BEHE BRI NE Ot

4. HR

HRRETERE R DD

U A Py
Oz &

0.14 mol/L 18.4 cm 127.77 g
0.21 mol/LL 13.8 cm 169.26 g
0.28 mol/L 7.7 cm 206.34 g
0.42 mol/L 9.0 cm 357.54 ¢

KA B OEIIETRTO0.13g ITHE— L7,

5. B

FAER L VIER A ORENPRKREL 2513 L,
FTABOBEIFREL DI LRGN oT0,
Flo, TARCOMEILITT A v 2EERD
HWEEFA 0 OEENBEFLTNDLEEZX, R
UNEHERLFA a2y Z2BEMDHBEOEEZ —
L, BERERICTA 2y 1 ROES Z2Hi—
L7z A, FEETOBLYDOEREDIXL DX
D3> 72,

6. R

VIR DYEEE b F A 1 v OB IIREN 5 5
LW ZENThoT,

Flo, TARrUEEERLIES, FAu D
X, FOREICBONTHMEICHEEL 52D L
WO T ENGINo T,

7. SEDOEZE

FVE ORBRDIPBEDOF A v U EERL,
FEARET D, £, WKA L BEISIE DI
SREEIZ & D & 9 B RITT i~ 5,

8. &M
H30 5 FE KPR A B i 28 PR 78 1 A SCEE
Mg 2D Try IT A 72 66)

_22_



b5 1 3

Nylon Strength ~To make strong nylon~

[Chemistry 1st group] Mio Tomosada Hiyori Fujita Kou Yao

1. Introduction
In synthesizing the fiber, he was investigating the

effect of different temperatures during the reaction. In
this study, we investigated the effects of differences in

solution concentration.

2. Hypothesis
We believed that the greater the concentration of

hexamethylenediamine solution, the greater the

strength of the nylon.

0 0. H b
n_C—(CH,),~C TN N—(CH,);~N{
HO HO H H
Dichloride adipate Hexamethylenediamine

—p CI?—CH,?I.—-(;_?-—N— CH,),—N+ + 2nH,0
I R I | | =
0] 0O H H

n

3. Experiment
[Experiment 1] Generation of Nylon 66

(D Solution A and solution B were prepared.
Solution A : Hexamethylenediamine solution
0.14 mol/L, 0.21 mol/Li, 0.28 mol/L, 0.42
mol/L
Solution B
0.20mol/L

(2 10 mL of Solution A with different concentrations

Dichloride adipate solution

was placed in a dish, and 10 mL of Solution B
with fixed concentrations was added.
(3 Grabbed layer and layer of membrane and
wrapped nylon around the test tube.
*The test tube was wrapped around a drill that
rotated at 38 revolutions per minute.
(@ Dried in dryer for 15 min.
[Experiment 2 ] Strength Measurement
A plastic bottle container used as a weight was pulled
with nylon, water was added to the container, the
overall mass when the nylon broke, and the elongation
of the nylon at the time of measurement.

*The same experiment was conducted three times for

each concentration.

4. Result
<Average of strength measurement results>

Elongated Mass of

Solution A
length of nylon weight

0.14 mol/L 18.4 cm 127.77 g
0.21 mol/LL 13.8 cm 169.26 g
0.28 mol/L 7.7 cm 206.34 g
0.42 mol/L 9.0 cm 35754 ¢

*All nylon weights were standardized to 0.13g.

5. Discussion

Experimental results show that the greater the
concentration of solution A, the greater the strength of
the nylon. We also believed that nylon strength is
related to the speed at which nylon is wound and the
density of the nylon, we used a drill to keep the speed
at which nylon is wound constant and the weight of a
single nylon at the time of strength measurement
uniform, which reduced the variation in values at each

density.

6. Conclusion

We found that there is a relationship between the
concentration of the solution and the strength of the
nylon. We also found that the speed at which the
nylon is wound and the density of the nylon affect the

strength at any concentration.

7. Prospects for the Future
Generate more different concentrations of nylon and

measure the strength. Also, investigate how the time

to react solutions A and B affects the strength.

8. References
H30 Osaka Prefectural Ikuno Senior High School

Inquiry II Thesis Collection
Try IT "Nylon 66" for video lessons
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Redox titration under phosphoric acid

[Chemistry 2nd group] Oshitani Hiroka Nakagawa Honoka Yamaguchi Kazuya Watanabe Taiga

1. Introduction
In textbooks, it is said that acids other than sulfuric

acid cannot be used when creating acidic conditions in
redox titration. In previous studies, redox titration
using hydrochloric acid resulted in hydrochloric acid
working as a reducing agent and the amount of drops
of KMnOsaq increased. Also, because nitric acid
worked as an oxidant, the amount of drops of
KMnOasaq decreased. In this experiment, we focused
on the concentration using phosphoric acid, and

examined the change in the amount of drops of

KMnOusaq by drastically changing the concentration.

2. Hypothesis

In previous presentation, redox titration increasing
molarity of phosphoric acid resulted in drop amount
of phosphoric acid did not change. Therefor we
examined the change in the amount of drops of
KMnOasaq by decreasing molarity of phosphoric acid.
MnQO4~+8H++5e">Mn2++4H20 (acidic)
MnQO4~+2H20 +3e">MnO2+40H" (neutrality)

For these formulas, when solution into neutrality, the
color of it become brown. Phosphoric acid is weak
acid so we expect that the solution of it will reach the
end in higher concentration than strong acid sulfuric

acid.

3. Experiment
(D 0.020 mol/L (COOH)2aq 10 mL prepared.

@ (@O was made acidic phosphoric at H3POasaq
(0.20 mol/LL to 0.90 mol/LL in 0.10 mol/L
increments), respectively.

(3 The amount of KMnOsaq was examined by
dropping KMnOasaq of 0.010 mol/L.

(@ These operation was examined at H2SO4 aq.

4. Result
There was not much difference in the amount

between sulfuric acid and phosphoric acid when we
do redox titration. The solution was changed colorless
to brown when sulfuric acid was 0.2 mol/LL but

nothing changed in phosphoric acid.

the amount of drops of KMnQO4aq

the amount of drops
[mL]

8.2
8.1

7.9
7.8
7.7
7.6
7.5

09 08 07 06 05 04 03 02

oo

sulfuric acid or phosphoric acid concentration

[mol/L]

m sulfuric acid  m phosphoric acid

5. Discussion
We can consider there was not big change in the

amount of redox titration because there was no

delivery of electric before and after the reaction.

6. Conclusion

Phosphoric acid can be used for redox titration by
0.30 mol/L same as sulfuric acid because we can’t
observe the change in the amount of drops of

KMnOasag.

7. Prospects for the Future
We will experiment the amount when the solution

reach the end of titration when we make the density of

phosphoric acid smaller than 0.30 mol/L.

8. References
R3 Ikuno High School Research I
Dai-ichi

Gakushuusha Square Latest Illustrated

Chemistly
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Ethanol is alcohol's honor student?

[Chemistry 3rd group] Haruki Ogata Ren Nishikawa Masahito Nozaki

1. Introduction
In the

experiments to see if alcohols other than

previous term, we conducted
ethanol can be used as solvents for BTB
solutions, and as a result, we concluded that
alcohols other than ethanol are suitable as
solvents and can be used as indicators.

In this experiment, based on this conclusion,
we considered why ethanol is generally used
from the three viewpoints of safety, versatility
(the above experiment was performed with

phenolphthalein), and price.

2. Hypothesis

Safety: Ethanol is relatively safe as it is
processed into disinfectants and beverages.
Versatility: Can be substituted (from BTB
solution experiments)

Price: Ethanol is often used in alcohol because

it is cheaper.

3. Experiment

0.050 g of phenolphthalein was dissolved in
40 mL of each alcohol and water was added to
make it 50 mL. The unseparated solution was
added dropwise to 5 mL (pH 12.32) of an
aqueous NaOH solution as an indicator, and the

color change was examined.

Each alcohol used as a solvent is
(1) Ethanol (2) Methanol

(3) n-Propanol (4) Isopropanol
(5) n-Butanol (6) tert-Butanol

Regarding safety, we compared the risks of
alcohol from (1) to (6) in the experiment from
the Ministry of Health, Labor and Welfare's

Haruto Matsui

website!).

For prices, check the prices on each site and

compare.

4. Result
Only (5) separated, but no other differences
were found. There was also no change in its

function as an indicator.

Regarding safety, the risk was low in the order

of (1), (6), (2), (5), (4), and (3).
As for the price, it was lower in the order of (2),

(4), (5), (1), (3), and (6).

5. Discussion

Similar to the experiment using the BTB
solution in the previous term, little change was
observed. The reason for this is that, as in the
previous term, butanol, which has the same
number of carbon atoms, differs in the shape of
the alkyl group depending on the isomer, which

makes it difficult to dissolve in water.

6. Prospects for the Future

This research focused on the safety and
versatility of alcohol in experiments, but in the
future, I would like to investigate the safety and
versatility of familiar alcohols such as ethanol,

glycerin, and ethylene glycol.

7. References
D https://anzeninfo.mhlw.go.jp/
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A Study of Water Purification Using COD Titration

[Chemistry 4th Group] Yugo Moritani Tomoya Akashi Tadahito Suminaga

Tsubasa Yamagami

1. Motive

We conducted our research on the theme of "investigating the
quality of the pond water in the courtyard. Our motivation for
doing this research was to clean the pond water in our school's
courtyard. In order to find an appropriate means of doing so, we
used COD titration (an abbreviation for chemical oxygen
demand, which examines the amount of oxygen required to
oxidize organic matter in water) based on previous research
conducted in the 74th and 75th terms at our school to find
conditions for improving water quality.

2. Hypothesis

In the previous period, water from the pond in the courtyard was
filtered once with filter paper only, and then nothing was added
to the water. The results showed that the purification method
using pumice stone was the most effective. Then, if we use COD
titration without the first filtration, which was done for the
pumice stone and activated carbon added in the previous period,
the results would be the same as in the previous period.

3. Experiment *1)

To 100 mL of sample (water from the pond in the courtyard), 10
mL of 2.00 mol/L sulfuric acid solution, 5 mL of 200 g/L silver
nitrate solution, and 10 mL of 0.00500 mol/L potassium
permanganate solution were added. After a hot water bath at
100 °C for 30 minutes, 10 mL of 0.0125 mol/L sodium oxalate
was added, and finally titrated with 0.00500 mol/L potassium
permanganate solution. Control experiments were performed
under the following conditions. A. Nothing was added, B.
Activated carbon was used, and C. Pumice stone was used (Note
that in the first semester, the filter paper was used in B and C and
the purifier was used in the second semester, but only the purifier
was used in the third semester.)

4. Results

In the latter period, COD values were lower in the activated
carbon filtration than in the pumice filtration in both the surface

and deep layers, and the COD values dropped more in the surface

Shoten Tsurunaga

layer than in the deep layer when comparing nothing to activated

carbon and nothing to pumice. (both in the early and late periods)

17.0mg/mol

16.0

15.0 14.4

14.0 14.0 14.0

13.0 I 12.6 12,2 12.6

12.0

12 [ 1
only filter paper filter filter

paper—activated paper—purime

carbon stone
msurface mdeep level

COD value of couryard water(previous term)

mg/mol

17.0
15.415.2

16.6 1¢ ¢
150 148
1.0 14.2
130
12.0
11.0

only filter paperactivated carbon purime stone

W surface m deep level
COD value of courtyard water (latter term)

5. Consideration

The reason why the COD value was lower with activated carbon
filtration than with pumice is thought to be that the pumice was
not crushed as thoroughly during filtration with pumice as in the
previous period, resulting in a smaller surface area than when all
the pumice was powdered.

In addition, regarding the reduction of filtration frequency when
using pumice and activated carbon, it is thought that there was
no significant effect on the increase or decrease of COD values
after using the purifier because the COD values increased
significantly at the time of filter paper-only filtration, which is
the base of the experiment, compared to the previous period.

6. Future Prospects

We will consider changes in COD values by changing the mass
of pumice stone and activated carbon.

7. References

(1) Daiichi Gakushuusha, "Square Latest Science, Ninth Revised

Edition,p. 84
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Making the strong Soap
[Chemistry 5th group] Nobutaka Aizawa Kazuma Komatsu Kouki Hamada

1. About Soap

The soap molecule consists of a hydrophilic group
and the oil stain is surrounded by a hydrophilic group
and it is dispersed in water to the water to remove oil
stains. The stricter of the parent oil group varies
depending on the oil used and there is a difference in
the amount of foaming and emulsifying depending on
this structure. Therefore we pay attention to the
amount of foaming and emulsifying and try to make a

good Soap.

2. Hypothesis

It is possible that the Soap made with coconut
oil which are generally introduced in textbooks
may have greater lather and emulsifying action
or that a soap with stronger detergency can be
made by mixing coconut oil with other fats and
oils that have greater lather and emulsifying
action.

3. Experiment 1
@O Mix about 5 g of beef fat, 6 mL of ethanol, 5 mL
of 6 mol/L NaOH, and 2 mL of one of the following
fats and oils, keep the temperature at 85°C and stir the
mixture for 15 minutes.

* Coconut oil * Canola oil + Lard

* Olive 0il  * Linseed oil
@ What was made in (D was put into sufficient
amount of saturated saline then stirred and
precipitated soap.
(@< Good foaming > After drying 0.1 g of the Soap
made in @ was placed in a test tube containing 5 mL
of purified water, dissolved completely, covered with
a rubber stopper, and shaken up and down 20 times to
measure the height of the bubbles produced.
(@ < Intensity of emulsification> Dissolve the
prepared soap in 10 mL of purified water, add another
15 mL of olive oil, cover with a lid, and stirred.
The mixture was left to stand until it separated, and
changes were examined before and after the
experiment.

4. Result 1

As shown in the figure on the right, coconut oil-
based soap produced the most foam, but lard produced
the greatest emulsifying effect.

There was no correlation between foaming and
emulsifying action.

5. Experiment 2
Since lard had the highest emulsifying effect in

experiment 1. The following soaps were prepared in

the same way as in experiment 1 and their foaming

and emulsifying effects were examined.

A : The soap made with 2 mL of coconut oil mixed
with 2 mL of lard

B : The soap made with 2 mL of coconut oil mixed
the soap made with 2 mL of lard

6. Result 2
As shown in figure below, B had greater foaming and
emulsifying action than A.

omount of fouming Bamount of emulsifying

7. Discussion

The comparison of foam height and emulsified
volume between A and B shows that B is better than
A. This suggests that when fats and oils are mixed
as in A, the foaming and emulsifying effects partially
cancel each other out, but when Soap is mixed as in B,
each of the effects remain and the Soap acts as a
strong detergent. Therefore, B is considered to be

the best Soap.

8. Future Prospects
We will combine more kinds of fats and oils to make
better Soap.

9. References

The chemical experiment book edited by Osaka
prefecture high school society for physics and
chemistry education research association.(2014)
P131 [Production and properties of soap |
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We tried using the lotion made from burdock skin extracts
[ Chemistry 7th group] Yui Miyamori Momoka Ishizu Wako Hosomi

1. Introduction

We were interested in the extraction of antioxidants
contained in tea leaves, which was done in a previous
study. In this experiment, we focused mainly on the
antioxidants contained in burdock skin, and investigated
the optimal extraction conditions and effective
utilization of the extracted solution.
2. Hypothesis

(1) As the extraction time increases, the concentration
of antioxidants in the extract increases.

(2) The use of lotion containing burdock skin extract
increases the moisture, oil, and elasticity of the skin.
3. Experiment
<Experiment 1: Effect of extraction time>

50 mL of water was added to 9.0 g of burdock skin and
extracted at an optimum temperature of 100°C. The
extraction time was 5, 10, and 15 minutes. The
the

determined by redox titration using iodine solution as an

antioxidant concentrations in extract were
oxidizing agent and burdock skin extract as a reducing
agent. At this time, substances that reacted with iodine
were defined as antioxidants.

<Experiment 2: Preparation and quality evaluation of
the lotion made from burdock skin extracts>

A mixture of 20 mL of extract, 5 mL of glycerin, and
75 mL of purified water was used as "burdock lotion".
The quality of burdock lotion was evaluated using (1) 5
mL of glycerin mixed with 95 mL of purified water
(water glycerin) and (2) commercially available soy
milk isoflavone lotion (commercial product).

In the quality evaluation test, burdock lotion and
comparison object ((1) and (2) above) were applied to
the designated area of the arm every night after taking
a bath. Then, 5 minutes after application and the next
morning, a skin checker (peipai) was used to measure
moisture, oil, and elastic force. The evaluation period
was late November ~ early December (about 2
weeks).

4. Results

From Fig. 1, the antioxidant concentration increased
when the extraction time was extended to 5— 10 minutes,
but there was almost no change even after extending the

extraction time to 10— 15 minutes.
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Fig. 1 Effect of extraction time on antioxidant
concentration
From Fig. 2, no effect was observed by burdock extract
and the samples were stored refrigerated, but only the

burdock lotion developed mold.

mfight Morning |
30
— 25
3¢
L—
[ TR
5 2
(]
g
o 15
=)
% 10
)
=
=
&% 0
Nothing Burdock Lotion Water glycerin  commercial

product

Fig. 2 Quality evaluation results of burdock lotion
(moisture value)

5. Discussion

It is assumed that the mold that occurs in burdock
lotion is caused by the contamination of microorganisms
attached to the burdock skin, and it is highly likely that
antioxidants are consumed by microbial metabolism and
the original antioxidant effect of burdock lotion has
disappeared.
6. Future prospects

In the pre-quality evaluation test using burdock extract
with an extraction time of 15 minutes, mold did not
occur. Therefore, there is a possibility that the influence
of adulterating microorganisms can be suppressed by
extending the extraction time, but there is also a concern
about the decomposition of antioxidants due to thermal
history, so the search for the optimal extraction time is a

future issue.
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Fusion of Chemistry and Art
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~used by glass fusing~

[Chemistry 8th group (Interdisciplinary group)] Kanon Uchiyama Sora Eguchi Amane Tada

1. Introduction

We were interested in which silver wire change color
to gold when we heated it under the glass created by
glass fusing. Also, we thought that we would be able
to expand art possibilities by studying scientific.
*glass fusing : a kind of glasswork technique by using

electric furnace to heat glass at a high temperature.

2. Methods
We placed silver wires and glasses as shown in
Figure 1 when we heated them in all experiments.
And we heated them same condition.

(The highest temperature is 780°C)

Silver wire
glass

A

Release paper

plaster

[before heating] [after heating]
Figure.1 Arrangement of glass and silver

wire during heating

*release paper: unburnable paper with aluminum
hydroxide added"’

3. Experiments
<Experiment 1: Difference in discoloration of silver
wire due to cleaning methods>
We used uncleaned silver wire and cleaned silver
wire by cleaning solution (alcohol, dilute sulfuric acid,
dilute hydrochloric acid).
<Experiment 2: Component analysis of discolored
parts>
We asked faculty of engineering in Osaka
Metropolitan University to analyze silver wire which
changed color to gold.

<Experiment 3: The effect of release paper to silver

wire>

We placed as shown in Figure 2.

| % ]I
|™~Glass

Figure.2 Arrangement in Experiment 3

Plaster

m "

Silver wire

4. Results

(D Silver wires on the glass and between glasses

didn’t change color. They under the glass
changed color to gold.

(2) The component of the part that changed color to
gold was silver oxide.
(® 1 : The part that touch with glass changed color to
pale yellow.
I : The part that touch with glass changed color to
gold. And it was distorted
III: The part that touch with glass changed color to

gold.

5. Discussion

The cause of discoloration of silver wire is silver
oxidation. And we thought release paper mainly affect
discoloration of it. We though that because of release
paper with became powder by heating reacted with
silver wire, it changed color a little when we heated it

without release paper.

6. Conclusion
Based on these results, we created a clock used

glasswork which was decorated by silver wires.

7. Prospects for the Future
In future, we will do experiments using another
metals and discover metals which change when we

heated them.

8. References

1) “release paper ”. LINTEC.
http://lintec-g2ar.movabletype.biz/products/
industrial/serafoam.html (reference 2022-11-14).
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Investigation of color vision and memory in guppies

[Biology Ist group] Naoki Izumoto Kenji Kita Daiki Hayakawa

Yamato Miyahara Takaya Yoshino

1. Introduction
An experiment about the color vision of medaka

conducted by Kobe High School students showed that
medaka has a favorite color. We conducted an
experiment to see if guppies have a favorite color and
if they have the ability to memorize colors.D

2. Hypothetical
Guppies have individual differences in color
distinction, which affects their behavior.

3. Experiment
[Experiment 1]

The 33 cm X 27 cm X 25c¢m tank was covered two-

color transparent sheets on the sides and bottom and
divided two areas. We placed one guppy(Poecilia
reticulate) into the tank for 5 minutes and measured
the time that guppy stayed .We did this experiment
between blue and red, red and green, green and blue.
We measured three combinations of once at a time.
[Experiment 2]

Using the combination of red and green, there were
the largest difference. So we separated the tanks to red
area and green area in the same way as in Experiment
1. We chased the guppies with chopsticks when they
came to green area, to make guppies learn to avoid
green area. We did this operation once a day for a
week. We measured the time after this operation, after
a week, and after 2 weeks.

4. Results

In Experiment 1, the longest total stay time was in
blue, but the combination of red and green had the
largest difference in stay time. (Fig.1)

In Experiment 2, compared to before the
experiment, the total staying time in red increased
after the operation and after a week. It decreased after
2 weeks. (Fig.2)

Figure1 Total of staying time(s)

3000

2438

red and blue blue and green red and green

Figure otal staying time(s
2500 %
e ey Ledd
~ 2000 .:"""'-:v"'
fé) 1500
0 ._...--—-""""\
1000 _/- —s
500
0
After
Aftera  Aftera
Before two
day week
weeks

—e— red 564 1005 1177 907
eeQeee green 2436 1995 1823 2093

5. Discussion

From Experiment1, why there were the largest
differences between red and green is that the two
colors were symmetrical and the guppy's tendency to
select was clear. Green is the color of plants, so the
guppies felt calm?

From Fig. 2, guppies have the ability to memorize
colors, and they can keep the effect of learning for 2
weeks, but after that it gradually weakens and
approaches the level before the experiment.

6. Conclusion
Guppies are able to distinguish between green and
red, and prefer green to red. They also have the
ability to memorize colors, which is thought to last
for weeks rather than being temporary.

7. Prospects for the Future
We’d like to see how the results change after 2
weeks. We’d like to conduct an experiment by
changing the type of lighting and the conditions of
brightness.

8. References
1) Medaka's color vision color learning and
behavior
Kobe high school 2016 to SSH results presentation
2) The color vision of fish is more colorful than that
of humans
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Promotion of germination by digestive juices of seeds eaten by animal
[Biology 2nd group] Kanade Sakaoka Hiromoto Serina Hikari Yamamoto

1. Motivation for this experiment
In the previous experiment, it was found that adding

commercially available seeds to artificial digestive
juices promotes germination. Therefore, we decided to
verify the effect of digestive juices using seeds extracted
from actual fruits.

2. Hypothesis

Seeds soaked in artificial digestive juices germinate
faster than seeds soaked in only water. Soaking in
digestive juices accelerates germination. In addition,
digestive juice has a better effect on the germination of
seeds with hard seed coats.

3. Experimental method
(1) We used following kinds of seeds,
figs(Ficus

carica),  prunes(Prunus  domestica),
plums(Prunus salicina), kiwifruit(Actinidia chinensis,)
and loquats(Eriobotrya japonica).

We removed the seeds from fruit and soaked the in
digestive juice for 15 minutes or pure water, respectively.
We compared which group sprouted first and grew well.
(2) Commercially available seeds of radish sprout
(Raphanus sativus) were soaked in digestive juice and
in pure water. We hydroponically cultivated them and
compared which group sprouted first and grew well.

(3) The picked acorns (Lithocarpus edulis and Quercus
glauca) were soaked in digestive juice for 15 minutes
and soaked in water. They were stored in the refrigerator
for about a month each, and we investigated which
group germinated first and grew better in hydroponics.

* The comparison method was measuring the number of
buds that appeared and the height of the plants from the
soil (water surface) for a certain period of time after they
grow. (Measured every 3 days)

The composition of the artificial digestive juice was
0.1% ml of pepsin and 0.3% ml of hydrochloric acid
(3% hydrochloric acid diluted 10 times).

4. Results

(1) Only seeds of figs sprouted, and the number of
sprouted buds was higher in those soaked in water than
in those soaked in digestive juices.

(2) The number of buds from radish seeds soaked in pure
water was higher than that of soaked in digestive juice.
The average length of buds from radish seeds soaked in
pure water was longer 3 and 6 days after the start of the
experiment.

(3) Acorns did not germinate both soaked in digestive
juices or water.
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IComparison of ﬁgsI

S
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(mm) m Digestive juices @ Water (mm)

Figure 1 Comparison of the number of sprouted figs and the

maximum and average height of sprouted sprouts for a certain
period of time after sprouting

5. Discussion

+ The possible cause of the fact that only figs sprouted
in experiment (1) is that only figs ripened in their natural
state and the seeds were collected from ripe fruits. The
effect of the digestive juice had a negative effect on the
thin and weak seed coat of seeds.

In experiment (2), the effect of digestive juices was
not observed in the germination of radish sprout. as in
experiment (1), because the seed coat was thin and
weakened, so it is considered that the seeds were
weakened by digestive juices.

+ The reason why acorn hydroculture in experiment (3)
did not germinate with water or digestive juice is
thought to be related to the fact that the acorns
themselves were buried in the soil before being eaten.

6. Conclusion

From these facts, we thought that the effect of digestive
juices was positive when the seed coat was hard, but
from these experiments, it is thought that whether the
digestive juice works promotively or inhibitively
depends on the state of the seed, such as whether the
seed is wild or mature.

7. Prospects for the Future
In the previous experiment, it was found that digestive

juices work promotingly, but in this experiment, it is
different from the previous experiment.

Different results were obtained. We would like to
investigate the differences and characteristics of seeds
whose germination is promoted and suppressed by
digestive juice using many kinds of seeds.
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Medaka is Gourmet !?

[Biology 3rd group] Sachika Shinno Ena Fujioka

1. Introduction

The guppy’s bait is mixture of red and blue colored
baits, when we observed Medaka, they eat more red
colored baits than blue. And it is known that Medaka
have red, blue and green visual cells and have color
vision. Therefore, we decided to examine whether the
reaction of Medaka changes by the color of baits.

2. Hypothesis

It is said that red color increase human's appetite, and
we hypothesized that Medaka may be more responsive
to red than blue baits, which is said to reduce appetite.
3. Experiment

We colored normal bait (ocher) with five edible dyes
(red, blue, green, yellow, black).

[Exper iment1]

We placed one Medaka(Oryzias latipes) in a tank
covered with white paper on the sides and bottom, and
left them for 30 minutes to get used to the
environment. We gave them baits (0.010g), and
counted up to eat for 5 minutes.

[Exper iment2]

Based on [Exper iment1],We examined which color
they prefer when we gave red and blue baits at the
same time.

4. Result
The results were averaged for each color and

summarized in the figure on the below.

The number of bites (Z5: 1)

140

A

n=118(The number of experiments)
Figure 1 The number of bites (Experiments1)
[Exper iment1]

The number of bites was higher for red and lower for

blue compared to uncolored baits.

Green, yellow, and black baits didn’t show much
difference from the uncolored bait.

The number of bites (Experiment2)

n =14(The number of experiments)
Figure 2 The number of bites (experiments2)

[Exper iment2]

We performed #-test whether the difference between
the two colors was statistically significant but no
significant difference was found. (t=0.06)

5. Discussion

In experiment 1, the red bite was more preferred to
blue one, but in experiment 2 didn’t result in a
preference for red over blue.

In addition, the reactions varied from individual to
individual, such as some Medaka prefer red, some
have no difference between red and blue, and some
prefer blue.

6. Conclusion

We can’t get results that the Medaka prefer red color.
7. Prospects for the Future

Medaka’s bait has a strong smell, so not only color
vision but also olfaction may be involved.

Therefore, we want to conduct the same experiment
under conditions where it’s hard to rely on olfaction,
using weak-smelling baits like bread crumbs.

8. References

1) Discovered that the color vision of the Medaka
changes dynamically with the seasons/Institute for
basic biology, Nagoya University

2) Research on the Appetite Decreasing Effect of Blue

/Minami Kojima
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Let's make paper from discarded vegetables

[Biology 4th group] Sugiyama Rio Takano Nina Kanamori Miyuki

1. Relationship between previous research and
this experiment
Based on previous research on making paper using
corn stalks, we combined it with the food waste that is
seen nationwide, and came up with the idea of making

paper from discarded vegetables.

2. Hypothesis

Since burdock’s paper was close to paper in terms of
strength in the interim presentation, we thought that we
could create stronger paper by focusing on burdock and
mixing cabbage, sweet potato, and bamboo shoots,

which are rich in insoluble dietary fiber.

3. Experiment
Experiment 1: Making Paper
(1) Cut the vegetables (burdock, sweet potato,
cabbage, bamboo shoots) into 50 g pieces and
mix 500 mL of water for 5 minutes.
(2) Mix 1000 mL of water and vegetables.
(3) Scoop the paper by using the paper making set.
(4) Put it on a rag to remove moisture.
(5) Dry these paper.
Experiment 2: Examining the strength of paper
(1) Cut the paper into 3 cm x 6 cm (18 cm?).
(2) We made a hole in the bag and strung through the
hole. Also the string was rolled by the cut paper.
(3) Adding weights while holding the paper.
(4)We weigh the weight when the paper torn.
Experiment 3: Examine the water absorption of paper
(1) Fill the container with water mixed with food
coloring agent.
(2)Cut the paper into 20 cmx3 cm(60 cm?).
(3) Fix the tip of the paper so that it is immersed 1 cm.
(4) Soak for a day and measure the distance from the
surface of the water to the height of the water

seeping through.

4. Result

bambooshoot

burdock and cabbage
burdock and bambooshoot
burdock and sweet potato
burdock

Figure 1  Strength of paper

bambooshoot
burdock and cabbage IEEEEEEEE——_——
burdock and bambooshoot  IEEE————
burdock and sweet potato I

burdock I

Figure 2 Water absorption of paper

5. Discussion

There were ingredients that could not be done. Since
the paper made by mixing burdock with other
ingredients in Experiment 2 withstood more weights
than paper made only from burdock. It was thought that
when the ingredients were mixed, the fibers intertwined

with each other to create stronger paper.

6. Conclusion

Compared to Experiments 1 and 2, paper was stronger
when materials were mixed together. In addition, the
water absorption of the paper was better if the

ingredients were not mixed.

7. Prospects for the Future
I would like to find a distribution that is closer to
plain paper by mixing not only two types but also many

kinds of ingredients.

8. References
[Maybe the dead leaves can be used for studying!
~Let's make paper out of dead leaves~]Kaiha Asano

Mika Ito Yuzuki Shinohara
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Lawn Championship
[Biology 5th group] Maiko Takahashi Sono Mizukoshi Kanayama Yui

1. Introduction

We had an interest in an article that all public
elementary and junior high school in Tokyo
recommended planting lawn and decided to find out if
there are plants that are better suited for planting lawn.

2. Hypothesis

From the advance literature survey, we chose four
plants (Kurapia, Dwarf mondo grass, Dichondra, Zoysia
japonica) from many ground cover plants. Among four
plants, Kurapia had many benefits that it’s resistant to
trampling, it doesn’t grow taller and it spreads quickly,
so we thought that Kurapia is most suitable for lawn.

3. Experiment

[Experiment 1]

(1) We planted Dichondra, Dwarf mondo grass, Zoysia
japonica, Kurapia. The following conditions.

1 sunny place 2 shades 3 step on the grass

(2) We took pictures of the plants horizontally and
calculated the area to use software that calculates from
the image.

[Experiment 2]

We prepared a planter with nothing planted and the
planters covered with each ground cover plants. We
researched weeds after twenty days.

[Experiment 3]
We planted four species in a planter and compared the
area ratio which is covered with each species .

4. Result

[Result 1]

Table 1: increasing rate of area
conditions/name|Dichondra |Dwarf mondo|Zoysia japonica|Kurapia
sunny place 283.1 17.1 471.17 5272.9
shades 273.7 113.8 269.7 3110
step on 182. 8 111.9 372.0 281.1
[Result 2]

There were weeds in a planter with nothing. There were
no weeds in planters planted with ground cover plants.
Significant difference wasn’t seen in ground cover
plants.

[Result 3]
We could not compare because the other plants were
covered with Zoysia japonica.
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5. Discussion

According to first experiment, Kurapia had the largest
area increase rate under the conditions of sunshine and
shade, but when it was stepped on, Zoysia japonica
expanded the most. Since the lawn is an environment
where many people step on, we thought that Zoysia
japonica is the best in terms of expanding the area. In
second experiment, there was no significant
difference between the planters, but weeds did not
grow much even in the planters in which nothing was
planted. It suggesting that the observation period was
from autumn to winter, so it was difficult for weeds
to grow. In third experiment, Zoysia japonica grew
over other plants, so it is considered that Zoysia
japonica has the strongest vitality when the four plants
compete.

6. Conclusion

The important thing to use as a lawn is that it is resistant
to be trampled on. The plant which had the most
resistant to be stepped on and has the strongest vitality
in the four plants was Zoysia japonica so, we thought
that Zoysia japonica is most suitable. However, on
Kuapia, the speed of growth is not good as Zoysia
japonica but the area extending even if it has been
stepped. In addition, from only extending horizontal
direction, we thought that Kurapia is suitable for the
lawn in aspect of manageable point.

7. Prospects for the future

Because of the temperature we couldn’t get an accurate
consequence during the second experiment, so we will
conduct the experiment in warmer temperature. Also,
we will compare other ground cover plants expecting
these four plants.

8. References

1) Tokyo Metropolitan Board of Education
https://www.kyoiku.metro.tokyo.lg.jp/school/primary
and_junior_high/lawn_schoolyard/about.html

2)Weed control Yoridori Midori MIDORIS
https://midoris.jp/kurapia/
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4)Picture book of garden plant pedia
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Tadpoles that don’t turn into frogs!?

[Biology 6th group] Shizuno Tanii  Yui Hikita Riho Murai

1. Introduction

Tadpoles of African clawed frogs(Xenopus
laevis) are born in spring and usually metamorphose
into frogs in autumn. However, they sometime
overwinter without metamorphosis in captivity.*
Some kind of frogs are known to survive the winter
without metamorphosis. We decided to investigate
whether the metamorphosis of Xenopus laevis might
be delayed by paying attention to rearing temperature.
* metamorphosis;Changing from a larva to an adult.

2. Hypothesis

Raising tadpoles at a temperature lower than
23°C, which is the temperature suitable for rearing
tadpoles, the growth rate become slow and
metamorphosis takes time or does not occur.

3. Experiment

[Experiment 1]

We raised tadpoles in three fish tanks under the
following temperature conditions using incuvators.
Five tadpoles were raised in each tank. All tadpoles
hatched on June 6th.

1. normal temperature(around 26°C) 2. 16°C (until
12/16) /'3.20°C (until 12/16) 4. 23°C (until
8/24) ’5.30°C (move to normal temperature from
July 6th)

We fed the tadpoles with green juice powder once
every three days. We put an individual in a petri dish
and put it on graph paper and took a picture and
measured their body length (from head to tail).

[Experiment 2]

After experimetl, we raised metamorphic tadpoles at
20°C and 16°C. We observed the relationship between
transformation rate and temperature.

4. Results
[Experiment1]

—.—207C —E—16"C —a—237C 30°C —w—room temperature
Baody

' Langth

an {mm)

30

20

Juneza August2a  Octoberld

Julys

Augustd Augustls

Figure 1  Average body length (Experiment I)

Growth of tadpoles was more remarkable at 20°C
and normal temperature than others, and growth was
poor at 16°C.About individuals grown at 30°C, we
removed them from incubator because of malfunction
and kept them at normal temperature. They grew

¥ 6 i

rapidly thereafter. The individuals grew at 23°C was
growing moderately.
<Experiment 2>

Table1 Changes in body length

1111

11,725

12/16

Metamorphosis
period(days)

temperature conditions

64

55

16°C Died during metamorphosis

67

18

19

14

16°C from the early metamorphosis

64

18

20

14

normal temperature

50

60

16.5

21

20°C

42

46

50

21k

20°C

52

20°C Died during metamorphosis

58

65

34

21

16°C from the late metamorphosis

I|OMmOO|wm| >

62

62

16°C Died during metamorphosis

Individual G transferred to 16 °C in the early
metamorphosis stage was prevented from
metamorphosis and speed of metamorphosis
down. Individual B transferred in the late
metamorphosis was not prevented from
metamorphosis and changed to adulthood. Among the
individuals grown at 20°C, there was individual that
metamorphosed while their bodies were still small.

slowed

5. Discussion

[Experiment I}

Since the growth rate slowed down at 16°C, low
temperatures prevented growth. We thought that
energy was used for exercise at 16°C.

[Experiment IT]

Metamorphosis occurs due to changes in hormonal
balance in the body. Since hormones are made of
protein, they are difficult to work at low temperatures,
and it is thought that they have slowed down their
metamorphosis. We thought that they metamorphose
when it reached a certain size, but there were
individuals that metamorphosed while still small. We
thought that even if each tadpole are small, it would
become an adult frog after a certain amount of time.

6. Conclusion

When the temperature is low, growth is suppressed
and metamorphosis is extended. Metamorphosis
begins after a certain period of time, regardless of the
size of the individual.

7. Prospects for the Future

We will increase the number of individuals In
addition, due to explore relationship between
temperature and speed of metamorphosis in detail, the
temperature is changed only when metamorphosis
begins in individuals

8. Reference

https://www.sumitomo-chem.co.jp/rd/report/files/docs/2012J_6.pdf
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Approximate the nth root with a paper and a pen

[Mathematics 1st group] Nakagami Yuta Matsumoto Kosei

1. Research motivation
The purpose of this study is to approximate nth root

easily without calculators.

2. Method
We researched extraction of square root, Newton’s
method and how to apply these ways to approximating
nth root.
(1)Extraction of square root

...It is one of the algorithms for finding the decimal
representation of the square root of a positive number.
We often use Abacus and handwriting in this way.
There is extraction of cubic root.
(2)Newton’s method

...It is one of the algorithms to find x that becomes
f(x) = 0. The solution of the equation can be obtained

approximately.

f )

Xp+1 — Xk — f’(xk)

3. Result

From (1), using the method applying extraction of
square root, we can obtained one order of magnitude
at a time in one trial. And, the tendency of increasing
the calculation amount is constant.

The method applying extraction of square root
N =~ (N; - 10471 + N, - 10472 + -« + N, - 10475)n
N @ Number of digits in integer part: a,

YN @ Number of digits in integer part: A

-b
aEb(modn)(O<bSn),A=aT+1

k-1 n-r
Z(Np : 10A-P)} - (N - 1047K)"
p=1

n
N = Z nCr
r=0

ex)N=2 a=1 n=3 k=3 (To approximate?/2)
N~ (N;-10°+N,-1071)3
+3(N1 - 10° + Ny - 1071 (N3 - 1072)

Okada Wakana

+3(N;-10° + N, -1071) (N3 - 1072)°
+(N3-107%)
(N1-10° + Ny -107%)’ = (N, - 10°)°
+3(Ny - 10°)° (N, -107)
+3(Ny - 10%) (N, - 1071
+(Ny-107Y)’
N N, N
v N
—) (N, -10%’
—)3(N; - 10°)° (N, - 107)
—)3(N; - 10°) (N, -1071)°
- (Np-107Y
—)3(Ny-10° + N - 1071)’ (N5 - 1072)
—)3(Ny-10° + N, -1071) (N3 - 1072)°
) (N5-107%)°

Remainder approaches 0

From (2), we found the Newton method can obtain
multiple digits in a single trial, and that the tendency

of increasing the calculation amount is exponential.

4. Conclusion

From the results, we considered that the method
applying extraction of square root is more suitable for
manual calculation. In particular, we considered it is
effective in the case we approximate a specific number

of digits.

5. Reference
https!//www.risalc.info/sre/newtons-method-
properties.html
http://fnorio.com/0004square_root/square_root.
htm

https://manabitimes.jp/math/733
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The rule of Hand Play Game [Five Fingers |

[Mathematics 2nd group] Kotani Ryuki Takeda Kakeru Nishida Shogo

1. Research Motivation

We think we want to research about familiar Hand
Play Game.

So we were interested in the game which two
players hit the enemy fingers and increase number of
them.

The game is that we often played when we were

children.

N

. Explanation of rules

1. We decide whether to attack first or second, and
show each other the index fingers of both hands.

2. The first attacker hits either hand of the second
one with either hand of first one and the second
one adds the number of fingers the hitting hand
of the first one to the hit hand of the second one.

3. When the added number is just 5, the hand
becomes unusable.

When the added number is 6 or more, the

hand subtract 5 from that number.

4. They alternate between 2 and 3, and the player

who loses the use of both hands of the opponent

first is winner.

3. Hypothesis

* In number of winning patterns, the first attack is
more likely to win.

* The total number of winning patterns is higher for

the first attack than the second attack.

4. Inspection

We use Excel to write out all the patterns and find
out what the win or lose will be.
And from the patterns of winning and losing, guess
the law of them.

In addition, we write out them using the reverse

_53_

calculation method and examine it in the same way.

A A B c D E E G H 1
=B o 11 11 ) -
B

4| 1 1 2

-

6 2 2 21

7 3 21 B

-

g 3 21 2

10| 2 23

1) 2 31 E2

12| 2 a

13 3 1

14| 31 2

15 3 3

16| 31 2

17|

18| 4 a 2

19] 23 2

Figure: How to export using Excel

5. Result

Upon examination, we knew all patterns are settled
within 11 moves, or loops.

The patterns I found were 17 of all 28 winning
them. On the other hand, the settled them were 20 of
all patterns.

If the loop didn’t occur during the game, there were
more patterns which the second won than the

patterns which the first.

6. Consideration
We can think advantage by attacking first and
second is almost non-existent because only the 20
patterns are settled and everything else is looping.
If the loop doesn’t occur during the game, the

second attacker will be more likely to win.



BF 3

—XREHEAIZK BHE
(%3 8E] BHH BE HBE B

1. {mER

HxlZ9 HOPHRBER CAETEKROKELZ —
WEAER & T 1 8 RTHIW=23, 2D 1 8 RIZU
20REVIEFTIZER LI XIZ, 2V Ea—
A—Ta T Nz —wBAKEM2 0KRT
WIFBRIEL L7, RIFRYE A R OB 3 03T 2 O
Tl WnwnEEx T,

2. =B

FTHDICT T TICEZTL N DERD T,
GRAPES &\ 95 H A MIHEZ T2V E O DHIG % ik
%, Dk, ERERCNER OB O MmO K2R |
THUTHIS LT —RBEECOH 2| BN0% RO Tl
[ ANGARGS

3. EB2
WIZAEBFEROKENEZICETWS Z &
OB E M 20 KTHET D2 KOEE, 20 &

Bafi<ZLiclic, ERLIIREOZ L THY,

FaxNESBIZTLEBILS RO, 5 20MT
RSN TWHEEETHY, 20 HEIX 20 KD
e 20 oA THEEINZER THD, 4RO
20 EEIIETOM, ANELWIE20 2L L,
FERILLTWE S ICHAI M E2 > TE R D, O
X ZRD D70 tan  DIEZRD 5, 20 &
D XX tan9° THDH, 4FNEL sin9° & cos
9° ZRKHT tanl =sinh Scosh TR®D 5,

INEEBLL Y

sin9° =sin (45° —36° )
=(W10++v2 - 2V5—-+5)/8

cos9° =cos (45° —36° )

= V10 + V2 + 24/5 —+/5)/8

L?‘:Z’JS‘O“CtanG:\/E—F 1—/5%—2\/;

\/g =2236 XY tan9° =0.15838

6. ER

tan 0 CHHEX R IND Z T 71 HENEEET
LEERVWOTaryEa—F—H A "l %
o CIEMICHI< FITHE LW EEXHND,

7. 4R
O a— =TT 5 E D NIEE )
F7p ENEFE TRV E S TR E S,

8. BEXE
https://tomodak.com/grapes/

_54_



HF M

PICTURE OF FUNCTION
[Mathematics 3rd group] Kai Okuno Ryoma Hida

1. Hypothesis

In the interim presentation in September, we drew
the school emblem of Ikuno High School with linear
functions and 18 circles, but when we focused on the
number of 20, which is close to the 18, we thought that
if we used a computer program, we could use linear
functions and 20 circles to create a figure with

symmetry, similar to the first experiment.

2. Experiment 1

First of all, decide what you want to write on the
graph, and put an image of what you want to write on
the site GRAPES. After that, take two points at both
ends of the outline and inner line, and draw the
corresponding linear function or circle by determining

the variation.

3. Experiment 2

Next, since the school emblem of Ikuno High School
resembles a star, I decided to draw a 20-pointed star,
the largest star shape that can be drawn with a linear
function and 20 circles. An awn star is a star shape, and
the star shape we often see is a five-pointed star
composed of five lines and five corners, and a 20-
pointed star is a star shape composed of 20 lines and 20
corners. This time, the 20-pointed star is a regular 20-
pointed star with all lines and corners equal, and a unit
circle is used to make it easier to draw. Find the value
of tanf to find the slope of the line. The inclination of
the 20-pointed star is tan9°. This time, sin9° and cos9°

are obtained by tanf = sinB / cos0.

From the additive theorem
sin 9 °=sin (45°—36°)
=(V10 ++v2 - 2v5-+5)/8
cos 9°=cos (45°—36°)

= V10 +v2 +2V5-+5)/8

tanOZ\/g-l-l—’S—i-Z\/g

from J7'=.2.236 tan 9 °=0.15838

4. Result 1

5. Result 2

6. Discussion

Since the value of a graph in which the slope is
expressed by tan can only be expressed as an
approximation, it is considered difficult to draw

accurately using a computer site.

7. Conclusion
Whether or not a computer can draw depends on

whether the slope or intercept is irrational.

8. References

https://tomodak.com/grapes/
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Probability of hand value in blackjack
[ Mathematics 4th group] Takano Hayato Yukioka Haruki

1. Research motivation
This is because when I learned about blackjack, I
thought that I could increase my winning rate by using

mathematical probabilities.

2. Hypothesis

By covering all card patterns, I think we can clearly
see the probability of bursting when the card is drawn.
Also, based on the results, it may be possible to know

which tactics to use next will increase the winning rate.

3. Inspection - Result

Based on Figure 1, find the probability of bursting
when the third card is drawn for all patterns of two
cards. In addition, unlike the verification in 3.1, two
patterns were conveniently considered when "A" is 1
and 11 (the base is 11, and when it exceeds 21, it is 1).

First, the third card represents 13 burst patterns from
"A" to "K". The following figure is a graph that puts
them all together.

Relationship between the sum of
two cards and the probability of

Probability bursting
1
0.5 IIIII
il
El2ml3ml4ml5mle

H17m18m19m20
Figure
From figure, if the sum of the two cards is 15 or more,

the probability of bursting with the third card exceeds
50%. Also, 2 and 10 when the total is 12, 3 and 10

when the total is 13, 4 and 9, and 8 and 7 when the
total is 15. In these cases, the probability of bursting is

2% lower than the others. have understood.

4. Consideration

(DI was able to find the probability of bursting when I
put out the third card, but I couldn't give a win rate,
and I think the win rate will change depending on
the opponent's (dealer's) hand.

@Also, by using the probability of bursting, you can
tell which tactic you should use next to increase

your win rate.

5. Conclusion
By going through this verification, I think that the
winning rate is related to the pattern of the dealer's
hand and the number of cards in stock (how many
sets of 52 cards are there), so the probability of 2
cards and the 3rd card It turns out that you can't
check the win rate just by calculating the burst

probability of time.

6. Future prospects
In order to obtain the winning percentage for the
purpose of this verification, I would like to
investigate the "combination of the dealer's hand
and the player's hand".
In addition, since this time we examined the case of
1 stock (52 coins), we would like to investigate the
case of 2 stocks (104 coins) to see if there is
regularity in the displacement of the probabilities of
1 stock and 2 stocks.

7. References
Blackjack Rules and Strategy Guide
https://bright777.com/rules_blackjack
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Japanese people’s Bias about Gender Role

[efE 1 3] Rk Sl

Abstract

We researched the difference of childcare
system between Iceland and Japan because few
people take childcare leave in Japan. We
found the cause was not childcare leave

system but the work atmosphere.
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How does the Japanese government help refugees?

[35E 2 PE)

Abstract

We researched the policy of the Japanese go
vernment to help refugees. We found Japane—
se policy is not good for refugees.

The policy will continue in the future
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Foringn worker in Japan

[53 3 BE]

Abstract

Through interviews, we learned that foreign

workers have difficulty communicating with

Japanese people and that they have few
people to rely on. By actively studying
English and getting to know foreign

workers, we want them to be able to work

in Japan comfortably.
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Value Of Naming

[=55 1 85]

Abstract
Our topic is the value of naming. We had an
interest in the culture of naming. And, in the

process of investigating, we decided that we

would investigate countries without surnames

So we found out what they have in common and
we investigated whether it is related to
culture and values. What we will say from now

on is to elaborate on them.
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Why Did That Happen!?
Approaching the charm of the CUP NOODLES commercial!

[E5E 2 B8] BEm A0

Abstract

What makes advertisements interesting? We
tried to find it out from advertisements of
CUP NOODLES, made by NISSIN FOOD PRODUCTS. We
think trend of the time
immediately is the key. We think their unique

including the

process of the production and their attitude
of keeping looking for what is fun influences

their advertisements.

1. BM

BN EEHFHICE TS T L E Tt
T<5CM’iE@i5&@%I%ﬁﬁéﬂTV
DD, TR AE DL ZE RS & DT DR
%é@fi&wﬁ%%%ﬁuﬁét@\ﬁﬁ%ﬁ
TETHLHFHEREMOBS Ty 7X— K1) O
MIZE S TR TAHADLZ L L LT,

2. AE-HROFE

<HIEPERET>

Bl A N EHWTHERESIN TS O H»
SIEIZ R TWE M Z & ORFECHIZRICE -T2 2
Ll eEIHLTERET S,

< R R DARE >

A HE—Fy NROEEND
HEMICERIZERT 5,

BmaEED-0, H

3. FREIRREFTORN

FRA DRGSR, 2020 FFLIRTNIEE D M T—2D
VU= REMER L TWT, fENRTLS D L
DFFTE o 7oAy AR MR el = & HIZH%
BRDRB O < TR BERBEMLIZE/ LT
Wb, ZHUIFE aa A NV AFATICE BT
HVEEND Netflix e EDOH T AT Y Fog v
H— B AL Tiktok 72 XD SNS WK L, KT <,
T oA EEROENEA, A M=) —MDH
DIEMICEENE LB EELZLND, ZOD
I HEEEDO AR kFE LA EF— 7T L7z O
NELRAONDZ LMD Iy 7 X— KD M IiT
Z DR RO R FELCHATENLER ST AvD
ZETARDEREZED TND LB R T,

HH T

4. HBE - HR
Ny T X—RKVEELHED M ITREE L7
Vg X —N—FIZED EIFTndEns &
DONoT=DT, FA7=Hid M BRI Tid/e<
BERMIC O RFEDR DD B 2 T2,
(1) CM OFIEEFE
JIRERBEICT R TEEET, 1250 M LRIiZxf
LTBO NI EOHNER AeEGR 21T O Bl # A
—FERE. ZZTHAWE -7 0% CMIZ
ﬁbkméo
(2) BYEEDOEZT
ﬁEé%ﬁﬁLoo%ﬁ%ﬁ%%?%é:kﬁ
WICEMRT S, £, TLEEERE LEERE
@®ﬁﬁfi%37\%bgiﬁg%ﬁbkhf\
SNS Tt b Z X > T 5,

5. ¥

1y T X— R0 M O OfRE, fHET
HIZK DB REREHAVWEE> b0z
RUFLTDZ LT ERT-BITEZ D, TOMREE
K95 2 &7 < PRATA OM 1270 . JAI A
BESTNSZVT5HEEEILND,

6. A TFILCN

fHELTZCM L v)

7. SEXH

ISR [HERMHASME V=Y v VAT 4 TR
FAfla a=/r—va VBESRE D2C) 2022 4

AERM (B 7X—KLVT T KA K
https://www.cupnoodle.jp

_66_



[ERE 3t

O [7=41] OWE

The Secrets of Manga "Animation”

[IE35 3 3E] s fE

Abstract

As we watched several animated films based
on manga, we noticed that each film
reflected the original in a different way.
We investigated the causes of these
differences. In conclusion, we found that
the “director,” who directs the various
roles in the production of an anime, has a
great deal to do with the style of the

work.
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Approaching the Stories We Read Back Then
[EFE4 8] Aa 25 BN &5

Abstract

We were interested in how the Japanese
textbook is made. So we analyzed the story
by using Japanese textbooks of all grades in
elementary school, and found that there were
differences of theme in each grade. Therefore,

we suggested three stories which can be

written about in textbooks.
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How to Make Exciting Conversations
[EFE 5 8] L RAE

Abstract

I studied exciting conversation. First, I
recorded three real conversations and
analyzed them. As a result, the way of
making an exciting conversation has several

points.
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Why have Japanese confectionery names become simple and easy to understand?

[HFENE 1 BE] 2

Abstract
In the Edo

confectionery names of wagashi that come from

period, there were many
Waka and literature, but recently there are few
and we felt that the number of
In this

search, we think about backgrounds and causes

such names,

confectionery names is decreasing.

from the old confectionery names to the recent

names.
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How to promote Japanese products
[HFEAR 2 BE] K3 Ml R B E b —R BEEE

abstract
We will consider how to ensure that
Japanese products can survive in the

marketplace without losing out to foreign
products. In today s society, as companies

from major economic powers continue to
globalize one after another and Japanese
companies are expected to expand overseas,
we will consider what we can do to promote

Japanese products overseas.
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Are Japanese people really collectivists?
[HFEA R 3 8E] I M

Abstract

As a common theory, it is said that the
Japanese are collectivists. But is it really
the truth? Searching the history about our
culture and religion, Japanese bushi, who are
like solders and knights, respected honor,
duty, We thought they

led the Japanese to avoid doing something by

courtesy, and shame.
their judgement. The theory is certainly true,
however, we think it is rather what is called

shame, not collectivists.
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Hardship position of “Neutrality”
~ Reading Neutrality from Treaties and Examples ~

[HFEAR 4 BE] bl

Abstract
What does
difficult to explain.

the word Neutral mean? It is
For example, during
World War II, few countries were able to end
the war as neutral, and even those that did were
able to

international treaty we found described the

just barely violate 1it. One
rights and obligations of neutral countries.

Neutrality may be a difficult thing to achieve.

1. BM
BYTDOUY T A FIRELIRE, ) N
RAKMFNENC LD u o T HlEA~OFRRHR L T
ST A= a— 2B K<L, Ll [
SEEF N ) EEND EIToZT Y EE IO
R, 2 THNLEET B EOHE HNLIZ N T
DEBEEFI LRSI 2 BT 5,

2. AE-HROAE

FREERE TCOMWL, A/ R AT =2—F
Y OHSLDFENMI 2D Thotz, i,
[ktihdisz ) & TR Eoohsr) 248 L C I
S DEWREBECT A7OOMWTH T, &
D Mz & o THNLHERF - HYLER | &350
DoymiuX, THYLETH S EWv ) ERICED
SPMIENATREL R DD TIERW, LB X T2,
FIT ALA AT =2 —F LA 2
AR =Nz, PN EOH AL LT, IZ T,
HNLE OMER] & HE LD 72012 THERk 745
)& TP SISRKY) 2R L, T,

3. AW ERETE

BINTER O SLOMERF - ERICEE ZENT
Wiz, LcL., BREFPSNZICBE T 2550 % RO 7=
Z & T, HIRD 2 DDOGK & A A ZKMHNLO M
I Z FLAVIZHRSEORE DN 53035 O TR0 h
LHRBLEN T,

4. REL-EE
FSTENC L D5 D — T ORERE. & 5V ITW5
DREGE~OWEHHG I, RS S0ICB8 VT

FRIGHE JF ERnE Jerth—

=R

IXASHRE D720 DT A L 1A ST, ik ar
ZHNTBO TSR L STz, LT, Har
EfENOWEEOBEITHIET 5 Z &, WO
FRNTBWTEBEMT BT, Wiy
B SR VAES b/ VAL BT T RN/ A AT )
LNETH D,

B « VR ST 8K IX TP S E O FE B R AR 8
EDLNTNS, A ZAKFSIEEITIEAA A
DOREEORENHATE STV e, ZTOEHIZAA
AN TH D Z N RKEOHERIZETH D0
LIZEREEN TS, A—A MU 7O HEHNE
(B2 BARBUF & OB RO Tik, KRS
HAENIMS. Z Mk LEE 2R3 5 2 &2 &R
SNTWD, 203 ENG, BLEITHEEE ST |
IS EMERF T D722, MEFL TV D
EERXD,

— IR NE A ST D 72 oD 1T W T ST AR 0
KT 5MEHE AT T2 ZBEZ DN BN H -
Too X, PNLENIMNZER L TWNDHDT
WX nmEEz 7,

5. #&3h

BB FH ST« MBI R ST SRS IS b ST
ORHEOREENHTL SN TWDER, b
—H L TARTU, R T 2 W ~ON Pl <
HEANDOARTFHWERDD LD ERS>TWND, [H
N BT, BAED, AEOMERS. BEH DN
FEREOHIED DI, ZDO5E T - f6lfE - fH2% &
MR Z R E SN TIT, BROAREEEHA OO
PRI E N ESF AT DOFEFITE LWFRE L
25,

6. SEXH
TRV SIS

https://avalon.law.yale.edu/20th_century/hague
05.asp (17 7 ARE)

A ARV S OIS <38
https://avalon.law.yale.edu/20th_century/hague
18.asp (1A 22 AHE)

FEFRSK%E 2020] RGN  HIMHER] REARE
ae P fnsh AER 2020 4 5 1 kI

_73_



f

AR S i

b

M-bIBREZENMLTNVS! ?
~BALANEENOEZDS ) JEOEMDHIT~
We are rushing the movie ! ?
~Reasons for the increase in the number of lines in movies to think from time
performance awareness~

[HUERAR 5 BE] 2k AR mA 5%

Abstract

In recent years, the number of lines in
movies has increased, so we investigated the
cause. Focusing on people, we
hypothesized that the

performance is related. Survey reveals that

young
awareness of time

young people place importance on time

performance. Taking this as a new prospect,
behind the

we 1investigated the factors

increase in the number of lines
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You are now an investor 1?

[ AR 6 BE] %
Abstract
First, we are stocks.

clueless about

Therefore, I asked the question whether it is

possible for beginners to make profits in stock

trading. We verified the answer to this
question by repeating predictions and
considerations using various methods
(investor  knowledge and stock  price
fluctuations).
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Are junior high school students “inquiring” !?
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Abstract
In The Guidelines for the Course of Study
announced in 2017, the goal of the integrated

learning periods is “to cultivate qualities

and abilities in order to solve problems better
and consider one’ s own way of life by using
inquiry-based viewpoints and thinking
through crossing and integrated learning.”

We investigate the current state of
integrated study time and to improve it based

on the issues we found
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~How to confess your love successfully~

[HFE AR 8 BE] L 1ZDF

Abstract
In class, I learned that late marriage
and non—marriage are social issues.
Also, 1 learned that one of the reasons for
it is the lack of love. By thinking about
what high school students can do to prevent
it. Based on previous research, we will
investigate the success rate of confession

method that is easy to succeed
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~What is the true intention of Britain's European diplomacy to balance of power? ~
[HEEAR O BE] HEH K

Abstract

Today, our society is so chaotic because
there are many issues which break out wars or
I focused on Britain’s

disputes. Therefore,

European diplomacy from 19 ¢ to 20 c¢. Even
though European society in those days had many
wars, Britain did not only survive but also
keep the top of the great powers. I'm sure
Britain’ s diplomacy then included the “key”

we can use to survive this society.
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Abstract

I think that there is a great gap bet—
ween music and war. However, most arm—
ies in the world have their own milit-—

ary band, and there are many military

songs. What is the relation between

the two?
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