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Let’'s make a strongest air cannon!

Koike Segawa Nakashima Fujimoto

1. Motivation

Doraemon's air cannon is so powerful that it
blows people away, giving dreams to children
and making it interesting. So, I was worried
about the size of the air cannon, and decided to

research it.

2. Hypothesis

Since the wind speed was the strongest when
the radius of the launch was 8 mm, the area of
the launch was fixed at 64m [cm2], and the
shape of the launch was changed to a square or

a triangle, etc. I decided to check if it was strong

3. Experiment

It was a rectangular air cannon, an acrylic plate
on the side, rubber cut off from the top of the
balloon where it was pulled, and a cutout
cardboard radius for the firing opening. This air
cannon is not a side-slap type. The experiment
was performed at 64 [em2]. The orbit of the air

was checked using a smoke machine.

4.

7.

Result

changes due to differences in
distance and shape

Hcircle Msquare Mtriangle

Side —wind speed[cm/s]

Vertical —distance from air cannon[cm]

. Consideration

In the case of triangles, squares, and circles,
the power of the circle was the strongest
and was found to last. When I checked the
trajectory using a smoke machine, air came
out in a circular shape from any shape.
From these two points, I thought that it
would automatically become circular in
order to maintain its power.

Outlook

From these results, I wanted to investigate
the relationship between the launch port
and volume. And why it flies in a circle may
be related to volume, so I'd like to
investigate that too.

A cooperator

Mr. Kawamura Yasuhumi (Tokyo science

university’ s professor)
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A way not to tip over a cup
Taniguchi Masaya / Yoshida Shuhei / Okura Yuta / Wada Yoshinori

1. Motive of experiment
Suddenly, we checkedthe principle of “tablecloth pulling”
and came up with the idea that it could be applied to
machines and toys.
2. Hypothecs
We thought that “tablecloth pulling” involved “friction”,
“moment of force”, and “inertia force”.
Also,wepulloutthecloth,andafterthesepull-outs,ifthese
conditions become appropriate values, the “table cloth
pulling” succeeds.
3. Theory
<Experience Equipment>
Weight of the cup: m
Acceleration of the cup: a
Height of the center of gravity of the cup: h
Cup radius: x
Maximum static friction coefficient between cloth and
cup: U
Dynamic friction coefficient between cloth and cup: u’
Acceleration of gravity: g
<Condition 1> When the cup does not slide on the cloth
The cupdoesnotslideonthe clothand movesinthe same
way asthecloth. Here,itisassumedthattheclothispulled
atalarge acceleration “a”, and this condition is omitted.
<Condition 2> When the cup slides on the cloth
Since the force acting on the cup is as shown in Figurel.
The cup never falls clockwise, because considering the

moment of force in Drawing 1, it does not rotate around

axis 2.
(Drawing 1)
Cup
Inertia :
force Dynamic
ma, fr,iction force
— T 017}
P s
X ey :
Axis I Axis 2
mg
Table

<Conditions for the cup to fall counterclockwise>
Considering the inertia force “ma", around axis 1.
Counterclockwise moment: mah

Clockwise moment: mgx

Therefore, it must be mah > mgx @
Also, the equation of motion ma = u'mg

a=pg @
Therefore, itis u'mgh > mgx

(Cup accelerates)

Thatis, at the time of u’h > x, it falls counterclockwise.
(3) When the cup comes off the cloth
Acceleration of the cup: a”’

Dynamic friction coefficient betweentable and cup: u'’

(Drawing 2)

Dynamic
friction force [z

Cloth

From the equation of motion ma"” = —u''mg
a// — _H”g @
At this time, the cup does not fall counterclockwise.

(Cup decelerate)

<Conditions for the cup to fall clockwise>
Considering the inertia force “m|a’’|”, around axis 2.

Counterclockwise moment: max

Clockwise moment: m|a’’|h

Therefore, it mustbe  m|a’’|h > mgx @
ltis u''mgh > mgx
That is, at the time of u’'h > x, it falls clockwise.

4. Experiments
We conducted an experiment onthe measurement of the
coefficient of static frictionandthe coefficient of dynamic
frictionwasperformedusingfourtypesofcloth. Thecenter
of gravity of the cup was also measured, but the data is
omitted here.

5. Conclusion & Thoughts
When the cup slides on the cloth, the condition p'h < x
is obtained, and when the cup does not fall off the cloth,

the condition is u”’h < x.

In addition, because the cup moves at accelerations
[13 k2

a”and “a’’”, we also want to find conditions for the cup

to fall from the table without tipping over.
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Shoot 100% ~Don’t fail~

Raiki Okada Shota Nakano Hiromu Kanemoto Daijirou Sumi

1.  Purpose
In playing basketball, hitting the ball in
the corner of the black square frame of the
board is said to get a shot, but we were
interested in what the meaning of this
shape was.

2, Hypothesis
We thought if we could figure out where on
the board the shot would get easily, we
could draw.

3.  Experiment
Experiment 1
We seek the coefficient of restitution of
materials(acrylic * wood) used mainly on
boards.
Experiment 2
We create a device to measure the height
from the ring when entering the goal by
hitting the board

We set up the device as shown in the picture.

The distance from the hit to the ground is
80cm. We measure the distance L (cm) from
just below the hit location to the location
where it fell, find the hit speed v, and
find the collision point X (cm)for the
ball to enter the ring.

4., Result

Experiment 1
Acrylic board | Wooden board
Coefficient of
0.819 0. 876

restitution
Experiment 2
Vertical with board L (cm)

90 degree 61.9

Time from collision to ground t; =0. 300[s]
0.800=V ,t,; +- g t? V,=1.20[m/s]

The distance from the center of the ring to
the board is 37.5 cm. The radius of the ball
is 12.25 cm.

If the horizontal velocity after the

collision is V, LQ=:: The Here if the

1
time to pass through the ring from the
collision ist,, V ,Xt,=25.25.

t,=0.122(s) X = Vyter%g t2=0. 219 (m)

5.  Conclusion-Consideration
Using the result of experiment2, when
shooting from the front of the board at
an incident angle of 45° ,hitting a point
on the board 21.9cm above the ring
required the ball to enter the goal.
The rotation of the ball in this
experiment is opposite to the actual
shoot, a downward force is applied to the
ball, so it will be a little higher.
6.  Future outlook
We tried to get from the left and right
45 degrees , but we didn’ t .We want to
search from other angles and find a point
where a shot can be made from left and
right.
7. References
takepoint.net/board.html
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Dropping coins into the water
HHE A Fo g% Su KM

1 Motivation for this experiment The result is as shown in the figure below.
In the game of dropping coins into the water -
at the festival, one yen coin seems to fall Average  6.19cm 0.820cm  6.27cm 1.05cm
. . Standard  0.894 0908  1.18 0.952
randomly. However, we questioned if we could deviation

drop coins accurately under certain 0~X1 X1~X2 X2~X3 X3~X4
Firsttime | Second time | Third time | Fourth time

conditions. Amplitude  6.19cm 5.37cm 5.45¢cm 5.22cm

2 Hypothesis
The average of turns of the coin 3.93 times
If the angel between the water surface and the
The average of drop distance of each times

3. 83cm

coin increase, it may be difficult to drop it

3 Experiment Relationship between angle and
L. The amplitude became large at the first time
drop position
because initial speed was applied to the coin.
Drop a coin 100 times at a certain angle. The
However, the amplitude is equal after second time,
fall position was measured and graphed. The
so it can be said that the coin is in a steady
result is as shown the figure below.
vibration state in water.

5 Experiment® Accuracy of falling coins
Based on experiment®), we set the water depth

to 30.64cm—eight times longer than the distance

the coin falls before it turns once and installed

a 3 cm container in the bottom of the aquarium.

_5 Then, we dropped the coin 100 times. The number

of times the coin actually dropped into the

- 60 20 = 30 container was 83. From this experiment, we found

] o that depth did not significantly affect vibration
4 Experiment® The movement of the coin in the
and a steady vibration state was sustained
water )
6 Conclusion
From experiment(), we thought the coin in the
We found that the position where the coin falls
water may be in a steady vibration state. A
depended on the water depth and the angle of
steady vibration state means object vibrates at
incidence. The coin was in a steady vibration
the same number of vibrations and amplitude. We
state in the water.
have taken a video 100 times of the movement )
7 Future perspective
until the coin drops, and recorded amplitude,
Graph the relationships between the optimal
the numbers of turns and coordinate points of
angle and the water depth at which the coin falls
this. The coordinate point was measured as X
directly below.
1 at the first turn and X, at the second turn.
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Floating Water Drop

Nishikubo Masato Sakemi Tatsuya

1. Research motives

Rain falls from thousands of meters above the sky.

But because of air resistance, rain’s velocity
could only increase up to terminal velocity. So
we decided to inspect a relationship between
water drop’ s radius and terminal velocity, and
also inspected air resistance

2. Hypothesis

First, we assumed the formula;
F=ksv (k:Coefficient of Air Resistance.
s:Sectional area of Water Drop. v:Terminal
Velocity.) If the water drop is spherical, we can

calculate
v =:%5?r (gigravitational acceleration) by the

formula of terminal speed; mg=ksv and the mass
that is the product of density and volume. So, we
predicted that a drop’ s radius and terminal

velocity are proportional. Also, we may calculate
the coefficient of air by the slope of the graph.

3. Methods

It is difficult to measure the velocity of real
raindrops. So we refered to a previous experiment
“Let’ s observe raindrops.” and float water drop
by drawing air from below.

We made an experimental device to connect
commutator which is made of bundled straws and
blower.

And for air volume adjustment, we used a
transformer (a device to adjust output voltage).

We figured the difference between mass before
and after the experiment of syringe with water.
We used anemometer to measure the terminal
velocity. The water we used was 20° C and density
was 998 kg/m.

We figured the water drop’ s radius by using
terminal velocity revealed by experiment and the

following formula.
3m
r=3
47p

(r:water drop’ s radius (m). m:mass of water drop
(kg). p: water’s density (kg/m).)

Figure 1: Floating water drop.

Tsujimoto Yusuke

4. Results
As a result of our experiment to float the water
drop 120 times, we could get the following graph.

Relationship between radius of droplet(m) and terminal velocity (m/s)

] v =10852x + 7577
Y

ek N W A O @ N ®

Terminal velocity (m/s)

0 0.0005 0.001 0.0015 0.002 0.0025 0.003 0.0035 0.004 0.0045
Radius of droplet (m)

A linear function, y=108.52x+7.577, was
derived from this graph. And, we found that the
coefficient of air resistance is 120.17. Also, we
found that the bigger a water drop’ s radius is,
the faster the terminal velocity is

5. Discussions

Observation of the water drop revealed that it
was not a perfect sphere, but that the lower part
had been crushed to a Meat Bun shape. For this
reason, it is thought that the relationship did
not become proportional as in the hypothesis

6. Conclusions

The terminal velocity of the raindrop increases
as the radius of the water drop increases, but the
liquid is crushed by air resistance and cannot
maintain a perfect sphere. This resulted in a
linear function relationship instead of a
proportional relationship.

The air drag coefficient of the raindrop was
120. 17.

7. Future outlook

T didn’ t know what depended on the shape change
of the water drop. Therefore, we want to
investigate the relationship between the
terminal velocity and the radius of the water drop
and how the air drag coefficient changes when an
experiment is performed while changing the
viscosity, density, and surface tension of the
liquid.

In addition, water drops often burst in
experiments. I want to find out why

8. References
Institute of Disaster Prevention Science
Raindrop experiment
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Let’s Break Glass With Sound

Iida Makoto Setoyama Rikito Terada Ibuki

1. Research motivation

Because we watch the video of breaking the glass
vibration of voice, and wondered if we could break the
glass with the lower sound.
2. Hypothesis

We assumed the frequency at which the glass
resonates changes depending on the volume of the
liquid inside and the type of mass of the solute to be
dissolved.
3. Experiment method

Using the vibration generator, the conditions were
changed as follow, and the frequency at with the glass
resonated was examined (Figurel). In order to see the
resonance of the glass, the chopsticks were brought into

contact with the glass.

Chopsticks(fixed)

Speaker

Chopsticks
(shakes when resonating)

Experimental device

(Figurel)

Room Temperature about17°C
<Experiment1> Same volume (unified in 300ml)
Water,1.00g/cm3 -

Saturated saline(15.3%), 1.09g/cm? ---@)

Sucrose water(11.3%), 1.04g/cm3 ---@

<Experiment2> Same mass (unified in 300g)
Water:300g @

Sucrose water: water 200g sucrosel00g---®)
<Experiment3>

We measured and investigate the relationship between
the volume of water in the glass and the natural

frenquency.

Saki Yuichiro

4.Results * Discussions

<Experiment1>
@ ---510Hz @:---510Hz ®---510Hz

Thus, there is no relation between mass and frequency.

<Experiment2>
@®---510Hz ®---610Hz

Thus, there is relation between volume and frequency.
<Experiment3>
Frequency (Hz)
1200
1000 LA
800
600
400

200

O T T T T T 1

0 50 100 150 200 250 300
Volume (cm3)

Changes in volume and frequency
(Figure2)

From Figure2, we found the bigger volume of water is,
the lower natural frequency of the glass is. Therefore,
the larger square measure where glass and water are
in contact is, the lower natural frequency of the glass
is.

5. Conclusions

We thought we would be able to break the glass
without high sound if we filled the glass with water.
6. Outlook

We want to do an experiments with liquid which
density is different from water’s and to explore relation
between the contact square measure in order to
specifically prove that the naturalfrequency of glass
decreases.

7. References
Youtube VA > 7T A
Contributor; Ok 2% L7

Posted date ; 2008/10/28
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Fly Away! Paper Plane!

~Relationship between wing loading and flight distance ~

Katsuura Hasegawa Hayasida Noji

1. Purpose
To search for the relationship between wing

loading and flight distance.

Wing loading (kg/m)

__Total massof aircraft(kg)

Main Wing area(m)

2. Hypothesis

A wing loading which has maximum of the flight
distance exists. And as difference increases
from optimal value of the wing loading, the

average of flight distance decreases.

3. Experiment

We use the Sanichi type (when the wing area
is 1.00 times, the wing area is 89.1 ci and
the total length is 2lcm). Hook the aircraft
with different wing areas on the launch pad
with rubber and launch (launch angle 7° ) and
measure the distance traveled forward.
Measure up to 0.64, 0.81, 1.21, 1.44, 1.69
times. Measure 30 times each and take the

average.

4. Result

Area ratio | 0.64 | 0.81 1.0

1.21 ] 1.44 | 1.69

Wing loading

(kg/m?)

1.0 | 0.88 | 0.78 | 0.67 | 0.61 | 0.55

Average

flight 6.8 8.6 9.6

distance (m)

8.9 5.9 3.7

average flight distance and
wing loading
(graph 1)

average flight
distance (m)
_
[« 2 V)

S N B O

1 0.88 0.78 . 0.67 0.61 0.55
wing loading(kg/m?)

main wing area — (large)

* The wing loading decreases as the wing

area increases

. Outline of paper planes orbit
Height
/P (graphll)

v

Horizontal distance

0. 78 v -1, 0

(). 01

Wing loading (kg/m?)

5. Conclusion

The (graphI) is a shape of mountain. Also,
we know that as wing loading small, the paper
planes fly unsteadily. From these results,
the (graph 1) has a peak because the smaller
the wing loading, the greater the 1ift that
can obtain for the weight of the fuselage. On
the other hand it is increases of the drag of
the air, so we think that takes a shape of

mountain. We consider this is a factor.

6. Reference document
https://kobe—kamihikouki. jimdofree. com/
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Let’s find the best gut for badminton

Inoue Shunsuke

1. Objective

The ikuno badminton club has been studying
this theme for a long time. Senior researches show
that gut tension and cross-sectional area have no
correlation with the coefficient of restitution of
the gut. However in the research of the
cross-sectional area of the gut, gut manufacturers
make difference in coefficient of restitution.
Therefore we focused on a difference of gut’s
nature and researched how Young’s modulus
affects coefficient of restitution.

2. Methods

We measured the Young's modulus of four guts
with Searle's equipment using four different
weights and  cross-sectional areas  with

Micrometer.
(ex) Gat3’s graph
Relationship between weight and gut
extended length
14
E 12
o 10
~ 8
£ 6
g 4
3 2
e 0
< 0 0.5 1 1.5 2 2.5
* Numerical value of weight (k g)
Diameter Young’'s modulus
(mm) (N/m?)
Gutl 0.68 47x 108
Gut 2 0.67 59x 108
Gut 3 0.57 6.6x 108
Gut4 0.61 73x108

mgl
Young's modulus: £= ——([N/m?]
sAal

A l: extended length

S : cross-section area

@ We fixed up the racket with 23 pounds on
the gut stretching machine.

@ We dropped a 67g iron ball to the middle of

Nakagawa Shina Nakamura Masato Yano Mihana

the racket from a height of 87cm. (the
momentum which this gut has just before
hitting the racket is as much as that which a
5g shuttle flying at 200km/h has)

@ Record 50 times and calculate the average of
the best 20 results out of 50 tests.

—_ v .. N
e —— S (e: coefficient of restitution)

|’ (Height at which the iron ball bounced)
B h (Height dropped iron ball)

3. Results
Gutl | Gut2 | Gut3 | Gut4
A(cm) 77.30 | 76,76 | 75,20 | 74,00
B 0,942 | 0.939 | 0,929 | 0,922

A: Highest point reached
B: Coefficient of restitution

Relationship between Young's modulus and
highest point reached

745

highest point reached (cm)

~
w
“«

! 45 5 55 6 65 7 75
Young's modulus of gut (N/m)

The lower the Young's modulus, the higher
the highest point reached.

4. Discussions

We think the reason why the coefficient of
restitution is large is that the impulse is large. And
the lower the Young’s modulus and the larger the
elasticity of the gut, the longer the contact time
between the gut and the iron ball. But when the
Young’s modulus is small, the force may be small,
so it cannot be simply said that the smaller it is,
the larger the impulse becomes. We want to leave
the cause of them to our junior’s future research.

5. References
User’s manual for measuring Young’'s modulus
due to elongation (Shimadzu Corporation)
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Creating practical battery without active material for the electrode plate

Chemistry 1st Group

1. Introduction
An ordinary battery uses active material like zinc for
the plate, but when the plates melt and this battery
dies. We must throw the battery away. Therefore, we
thought it would be possible to reuse it without
throwing it away. We tried to make the new type of
battery.
2. Hypothesis

We thought we could make our battery by finding the
best dividing film and electrode plates and choosing
the best material from standard electrode potential.
When the electrons move, positive side becomes
negatively charged and negative side becomes
positively charged. Ions move to reduce this potential
difference. We thought the H* ions moved through
oxidizing to prevent other ions from moving.
3. Experiments

Oxidizing solution is 4 and reducing one is B. We
divided the two solutions with the dividing films. We
put the plates in the solution and measured
electromotive force. Also, we experimented to see
whether a music box, motor and small bulb worked.
Experiment I Changing the dividing films
@® | Cellulose tube
@ | Envelope

@ | Polyethylene (0.01mm)

Experiment [ Material used for solution
A B
1 KMnO4(0.1mol/L)

SnSO4 (0.5mol/L)

2 | K2Cr207 (saturation) Same as above

ExperimentIll Dropping H2SO4 into the solution

vl

Schematic

of device

4. Results

In all experiments, we used carbon in solution 4 and

Ken Matsuura Ryo Ozaki

Kouki Nagai

copper in solution B as plates.

I dividing films

Whether to  maintain
. remarks
voltage with small bulb
. Be broken by
@ | ©(light)
saturated KMnO 4
A(light up but go out in
@ (light up but g Solutions mix
seconds)
@ | X(don’t light) Motor ©

[T T Material used for solution & Dropping H2SO4

Electromotive | Music | Motor | Small
force box bulb
1 1.24V © © ©
2 1.17V © © O

5. Consideration

About experiment |

Cellulose tube was broken because of the strong
KMnO4. Ions became able to move by stretching
polyethylene, it could be used as dividing film.

About experiment I IIT

We think if we choose oxidizing and reducing agent
based on standard electrode potential, we can get more
electromotive force, but the results weren’t as
expected. Also, we think H* ions moved and
potential difference between the liquids disappeared
by adding H>SO4 to solution B that is a reducing
agent.
6. Conclusion

We could produce a potential battery which can
light a small bulb without using active materials for
the plates.
7. Future Prospects

Cellulose tube used as diving film were oxidized
and broken by KMnOs4. So we want to solve this by
stretching polyethylene more. Also we want to
experiment by changing plates and further improve

electromotive force.
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Is strong acid released?

Chemistry Group?2

1. Purpose of this experiment
HCI + CH3COONa — NaCl + CH3COOH

A reaction in which a weak acid is released when a
strong acid is added to a salt of a weak acid as in this
reaction is called “dissociation of weak acid”. In this
experiment, on the contrary, it is examined whether
or not the reaction proceeds when a weaker acid is
added to a salt of weak acid. It is also examined
whether or not the reaction proceeds when a weak
acid is added to a salt of a strong acid.

2. Hypothesis

Even if a relatively weak acid is added to a relatively
salt of strong acid, the progress of the reaction can
be predicted by calculation using the equilibrium
constant. However, since the strong acid is almost
completely ionized, dissociation of strong acid
reaction does not proceed.

3. Experimental result
Experiment 1
(DSodium hydrogen sulufite (K;=1.38x102%) and
formic acid (K=2.88 X 104)
NaHSO3; + HCOOH — H2SO3 + HCOONa

(weak) (strong)
No bubbles were generated, but the color
disappeared when the gas in the test tube was
blown into the aqueous solution of I;-KI. The
generation of SO, was confirmed.
(2 Sodium Benzoic acid (K=6.30x105) and acetic
acid (K=1.75x10")
C¢HsCOONa + CHsCOOH — CsHsCOOH + CH;COONa

(Weak) (strong)

A white precipitate was formed the moment when
acetic acid aqueous solution was added. Since
benzoic acid is hardly soluble in water, it can be said
that benzoic acid was deposited.

Experiment 2
Aqueous solution of sodium chloride and oxalic acid
(0.49 mol/L) was heated.
2NaCl + (COOH), — (COONa)2 + 2HCI
(weak) (strong)
(D React the generated gas with aqueous silver
nitrate (0.059 mol/L)
HCl + AgNOs — AgCl | + HNO; + H,0
(2 Dissolve the generated gas in a green BTB
aqueous solution (5 drops, 12 ml).
(D---when the reaction vessel was heated, a white
precipitate was formed. From this, it was found that
HCl was generated. As a control experiment, the
aqueous NaCl solution was heated and the vapor was
reacted with the aqueous silver nitrate, but no

Fuka Inokuchi

Uruha Nakagawa

precipitation occurred.

(2 ---the BTB aqueous solution started to turn
yellow in less than 3 minutes, and after 5 minutes
completely turned yellow. This indicated that
gaseous acid (HCI) was generated. As a control
experiment, only the oxalic acid aqueous solution
was heated and the gas generated then reacted with
the BTB aqueous solution. However, even after 5
minutes, a change of about (2) in the experiment2
was not observed, and the sample turned
yellow-green.

4. Consideration

The slight change in the color of the aqueous BTB
solution in the control experiment of Experiment 2
is probably due to carbon dioxide in the air. When a
weak acid was added to a salt of a strong acid, the
progress of the reaction could not be confirmed
without heating, but the progress could be clearly
confirmed by heating.

5. Conclusion

From the results obtained in Experiment 1, the
reaction proceeded as expected from the
equilibrium constant when a relatively weak acid
was added to a relatively strong acid salt. Also,
contrary to the expectation from Experiment 2,
when a weak acid was added to a salt of a strong
acid, the reaction proceeded by heating and a
strong acid was generated.

Therefore, it was confirmed that not only weak acid
release but also "strong acid release" could proceed.

6. References
Published by Daiichigakusyusya:
Chemistry square
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ELECTROLYSIS
Chemistry Group 3 Kanta Takada Arata Michimoto Koutaro Miyake

1. Relation of preceding study and this
experiment

In preceding study, it was conducted on the
theme “Does the amount of reaction in
electrolysis change with the shape of the
electrode plate?”. Since this experiment has
many unclear points, we decided to collect more
data and continue the research.
2. Hypothesis

It is thought that conditions such as the area
and distance of the pole plate will cause errors
with theoretical values based on Faraday’s law.
3. Experiments
(D150mL of copper sulfate(Il )aqueous solution

was put in a rectangular container ,and a

copper plate and a stainless steel plate.

Cu Zn

CuSO0: - 5H20

Figure Experimental device
@ Energized at 1.5V for 20minutes and
measured current every 2minutes.
@ The mass of the bipolar plates
electrolysis was measured.
@Repeated Dto@ experiments, changing the

after

conditions of the polar plate.

(®The theoretical value of the dissolving agent
for the copper plate of the anode was
obtained from the current value, and the
error with the experimental result was
examined.

4 . Experimental results and discussion
Although it is unlikely that copper will

dissolve beyond the theoretical value obtained

from the amount of electricity flowing , errors
in the actual results + were almost the same.
This is probably because the current that

Area - Anode error

30.00
o
20.00
[ J
10.00 4 o
0.00 ] ®
-10.00 7 8 9 10 11 12 13
-20.00 ®
Distance - Anode error
30.00
°®
20.00
10.00 :
°
0.00 °
-10.00 ¢ 2 e 1
-20.00
Tape - Anode error
1:None 2:Inside 3:outside
30.00
°®
20.00
10.00 ®
o
0.00
10.00 0 1 ° ? 4
-20.00 ®

actually flowed was larger than the measured

current value.

Taking into account the error of about 25%, it
was found that the shorter the distance and the
smaller the area, the harder the copper was to
melt. This is considered to be due to the fact
that the copper ion concentration near the
anode plate is high. In addition, the result was
that copper was not easily melted when tape
was applied inside. However, if the tape is not
applied, the copper ions that should have
precipitated on the cathode remain as they are,
so the copper ion concentration near the anode
plate is considered to be high.

From the above, it was found that Faraday’s
law dose not strictly hold in electrolysis from
the conditions of the extreme version.
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Effect of electorolyte solution concentration
on performance of Daniel battery

Chemistry group4 Takuma Sato Ryuta Hirano Mahiro Isida

1. Introduction

The following reactions occur in Daniel
batteries

Positive electrode Zn — Zn*' + 2e”

Negative electrode Cu + 2e” — Cu®

In general, the less mole concentration
of the ZnS0jaq on the negative electrode,

the more zinc dissolves in the ZnS0,aq,
and the higher mole concentration of the
CuSO,aq on the positive electrode is, the
more copper is precipitated.

At that time it is said that the

performance of the battery will
improve.

Therefore, we examined what would
happen if the mole concentration of

/nS0jaq was actually changed.

2. Hypothesis

We think that the lower mole
concentration of the 7ZnSO; on the
negative electrode, the better battery

performance is

3. Exper iments

First, we assembled the Daniel battery
using a copper plate for the positive
electrode and a zinc plate for the
negative electrode, and fixed CuSO,aq
at 1.0mol/L and changed the
concentration of ZnSOsaq. Next, we
connected the resistors and measured the

voltage and current every 30 seconds in

the range of 1Q to 1000Q.
Please see the Japanese ver. for Fig 1.
4. Results and Discussion

Regardless of the resistance value, the
current was maximized when the mole
concentration was 0.25mol/L, the
current hardly flowed and the
performance of the battery was lowered
Therefore, our hypothesis was wrong.

This is thought to be because if the
concentration of ZnSOsaq is too low, the
number of ions of Zn* or Cu®, which
have the function of passing current

through the aqueous solutions,

decreases.
2.50
2.00
< _
fﬁ 1.50
=
£ 1.00
S~
~
Q
0.50
0.00
0.10 0.20 0.30 0.40
concentration(mol/L)
2. Current relationships for
7ZnS0, aq

5. Future Prospects

This time, the concentration of the
CuSOjaq was constant, and so we want to
change this and investigate what
happens to the performance of the

Daniel battery.
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Difference between Dilute Nitric Acid and Concentrated Nitric Acid

Chemistry 5th Group  Shota Kamimoto

1. Purpose

When Copper and Silver dissolve in nitric acid, evolved
gas between dilute nitric acid and concentrated nitric
acid is different.

3Cu-+8HNOs(dilute) — 3Cu(NO3)2+4H20-+2NO 1
Cu+4HNOs(conc.) — Cu(NOs)2+2H20+2NOz2 1

But definition of diluted nitric acid and concentrated
nitric acid is not clearly written in textbook. Therefore,
we used nickel(Ni), iron(Fe), and aluminum(Al) that
become passive state by reaction with concentrated nitric

acid, and we examined these border.

X passive state : When concentration nitric acid is added
to Al, Fe, Ni, etc., an oxide film is
formed on the metal surface to protects

the inside.

2. Hypothesis

Since the textbook did not specify the boundary, we
thought that the boundary between dilute nitric acid and
concentrated nitric acid might change depending on

various conditions.

3. Experiment and result (1)

In this experiment, we judged as “dilute nitric acid”
when melted and “concentrated nitric acid” when did not
dissolve.

0.06 g of Ni, Fe, and Al were added to nitric acid
(6.50mL) and observed changes of solution colors and
how the metal melts.

[Ni] Metals dissolved up to 9.00 mol/L and colors of

solution changed into green.

Daichi Fukagawa

Akihiko Minami  Yuta Deguchi

[ Al']

concentration.

We could not see any reactions in all

Experiment and result (2)

[Fe] We thought we should restrict the reaction
because of the result(l). Therefore, we changed the
condition of temperature from the room’s one to the 5°C
— Metals dissolved up to 10.0 mol/L and green

precipitate formed.
Table.2 The reaction of Fe and HNOs (5°C)

Concentration
(mol/L) 9.50 10.0 10.5
Solution’s color Green Green Green colorless | colorless
Whether dissolved O o A « «
or not

Table.1 the reaction of Ni and HNO: (room temperature)
Concentration | | g9 | 900 | 9.10 | 9.20 ~
(mol/L)
Solution’s Green | Green | Green | colorless | colorless | colorless
color
Whether
dissolved or not O O AN AN X X

/\ : sometime metals dissolved.

[Fe] Reacted intensely and all metals dissolved, but we
cannot see difference of reaction depending on

concentration.

[Al] We thought we should promote the reaction
because we could not see any reactions in the
result(1).Therefore,

temperature from the room’s one to 60°C.

we changed the condition of

—  We could not see any reactions.

4 . Consideration

We thought Ni became passive at 9.10 mol/L or more
concentrated of nitric acid because we could not see any
reactions at those scope.

Likewise we thought Fe became passive at 10.0 mol/L
or more concentrated of nitric acid at 5°C.

We thought Al has already been oxidized become
passive because no change was seen even when
temperature was changed.

5. Conclusion

The boundary between dilute nitric acid and
concentrated nitric acid varies depending on the
experimental conditions, but it is thought to exist

between 9.10 mol/L and 10.0 mol/L.

6. Future perspective

Polishing the surface of Al to confirm whether become
passive state or not.

Judging from the ratio of gaseous components that
generate the difference between dilute nitric acid and
concentrated nitric acid.

7 . Reference
CHEMISTRY revised edition, Keirinkan, 207p
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Synthesis of acid-base indicators containing phtalein skeletons

Chemistry 6rd Group

1. Introduction
Phenolphthalein can be synthesized wusing phthalic
anhydride and phenol. It was considered whether there were

possible to synthesize similar indicators to phenolphthalein

~C O 4

using phenol derivatives.

H 1
= N
Y H,S0,
2 A .‘ :
C\ + Q
Z 7

Phenol Phthalic anhvdride

Phenolphthalein

2. Hypothesis

Phenol is a compound with a hydroxyl group (-OH) on the
benzene ring. So we thought that an indicator with the same
effect as phenolphthalein could be synthesized using a

compound with a similar structure to phenol.

3. Experiments

[1] Synthesis of phenolphthalein

A mixture of phthalic anhydride (0.40 g, 2.70 mmol),
phenol (0.50 g, 5.31 mmol) and concentrated sulfuric acid
was placed in test tube. The reaction mixture was heated
with gas burner for 5 seconds. After cooling to room
temperature, 10 mL of water were added into the mixture.
The sample solution was collected by filtration.

[2] Synthesis of other indicators

Using o-cresol, salicylic acid, 1-naphthol, 2-naphthol,
catecol, resorcinol, hydroquinone, and pyrogallol instead of

phenol, 8 kinds of indicators was prepared according to [1].

& &

o-cresol salicylic acid 1-naphthol 2-naphthol
oH HO. OH o
@,CH @’ p40-—©—cﬂ ”O\©,OH
catecol resorcinol hydroquinone pyrogallol

[3] Color change of indicators

Buffer solution of pH 2 to pH 12 was placed in a test tube.

Synthesized indicators were added in the buffer solution and

the change with the color was observed.

Wakana Ujino Mariko Kinoshita Miku Morita Suzuha Hara

4 . Results

Compounds synthesized from catechol, salicylic acid, and
2-naphthol showed no color change when placed in a pH 2
to pH 12 buffer solution. Other compounds and
commercially available phenolphthalein changed color
between pH9 and pHI12. The color of the synthesized
phenolphthalein was lighter than that of the commercially

available phenolphthalein.

5. Discussion

The color of the synthesized compound was light, so it
was analyzed by the Osaka Institute of Public Health. As a
result, phenolphthalein as the target compound was
synthesized, but the yield was low. This is probably because
the heating time was short and the reaction did not proceed
sufficiently. The same was considered for other
compounds .On the other hand, in the reaction using
salicylic acid, catechol and 2-naphthol, production of the
target compound could not be confirmed. It is considered

that the steric hindrance is large and the reaction time is

short.

6. Conclusion
Except for some compounds, it was found that an indicator
having the same action as phenolphthalein could be

synthesized.

7 . Future Prospects
The yield increased by extending the reaction time, and

the purity is improved by purification.

8. References

Osaka Kyoiku University Center of Science Education
“Simple synthesis of pigment used in phenolphthalein and
line marker"

http://cse.osaka-kyoiku.ac.jp/kyozai/high school/300.html
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The Possibility of Hydrochloric Acid in Redox Titration

Chemistry 7th Group

1. Introduction

The textbook states that H2SO4 1is suitable acid to add
in acid-base titrations, and HCI should not be used. We
wanted to investigate if HCI could be used for acid-base
titrations.

2. Hypothesis

When substituting HCI for H,SO4, HCI works as a
reducing agent. Therefore, we hypothesized that the
amount of KMnO4aq that works as the oxidizing agent is
increased.

3. Experiments and Results

[Experiment 1] Redox Titration by HCI Acidification

1) We prepared 0.020mol/L (COOH)aq 10mL.

2) We acidified 1) with 1.0mol/L to 12mol/L HClaq

5.0mL.

3) We titrated with 0.010mol/L KMnOsagq.

— + The amount of KMnQOsaq was slightly changed by
drastically  changing the concentration of
HClag. The amount was higher at the high
concentration than at low concentration.

* When HClaq level was between 1.0mol/L and
4.0mol/L, the solution turned pale red-purple at the
end point, as in the case of HoSOs.

+ When HClaq level was between 6.0mol/L and
12mol/L, the solution did not turn pale red-purple
even at the end point, but gradually turned
yellow-brown. Therefore, it was difficult to

determine when to stop adding drops.
* Both reactions were observed when HClaq was at

5.0mol/L.
8.0

7.0

Amount of
KMnOsaq(mL)

2.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10 12
Titrate with T Concentration of HClag(mol/L)
H:SO.

Figure.1 Dripping amount of redox titration with HCI

[Experiment 2] Identification of causative substance of
solution color [1]

1) We mixed 0.010mol/L KMnOsaq 1.0mL with 10mL of
HClaq to investigate why the solution turned pale
yellow-brown.

2) We measured the absorbance with a spectrophotometer
(wavelength: 502nm) to examine the change in color
shade of the solution.

concentration of Color of mixed
. Absorbance
HClaq solution
1.0mol/L pale red-purple -
6.0mol/L Light 0.294
yellowish-brown
12mol/L greenish tan 0.384

Figure.2 Reaction of KMnOsaq with HCI

Ayaka Umano China Okura Miku Kato

Figure.3 Solution color
(Left: 6.0mol/L Right: 12mol/L)

gl

- (. E

[Experiment 3] Identification of causative substance of
solution color [2]
1) We prepared two sets of 10mol/L HCI 10mL and
0.010mol/L KMnOsaq 1.0mL.
2) We added 2.0 mol/L H>SO4 to only one of 1) and
examined the color change.

— *» When we left the solution without adding H>SO4, the
color faded slightly and pungent odor peculiar to Cl,
was confirmed. Furthermore, when we approached
the solution with the potassium iodide starch paper,
this paper turned blue-purple.

* The color gradually disappeared after H>SOs was
dripped into the solution.

Figure.4 Color change after
dripping H2SO«
(Left: Before dripping
— Right: After dripping)
4. Discussion

Although the change in the amount of KMnO.aq was
slight, we found that it was difficult to determine the end
point when HCI level was more than 5.0mol/L, which
would hinder titration. It is considered that the variation
in the amount at the high concentration is caused by an
error generated at the time of determining when to stop
adding drops.

The color of the solution was a result of MnO, and Cl,
formed by reduction of MnO4~, and it was considered
from the absorbance value that the higher concentration
of HC, the more Cl~ and MnOx4~ reacted. In particular,
when the amount of their production is small at 6.0 mol /
L, the change in color is small, so it is difficult to
determine the end point, and we considered that an error
has occurred and the amount has increased. After the
reaction between MnOs~ and (COOH) 2, MnO4~ and HCI
reacted. At this time, we considered that HCI did not
work as an acid.

5. Conclusion

When HCl is used for acid-base titrations, if the
concentration is high, it is difficult to determine when to
stop adding drops, and errors tend to occur. Therefore, H-
SO« is more preferable.

6. Future Prospects

In order to clarify if the amount of drop changes
depending on the concentration of HClagq, it is a future
task to analyze the factors that change and the details of
the detailed reaction mechanism.

7. References

2019 Osaka Prefectural Ikuno High School Investigation
s it Necessary to Use H,SO4? ~Oxidation-reduction

Titration with KMnOy~ |
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Research of pore structure of activated carbon capacitors

-Effect of organic material addition of electrolyte on discharge characteristics-

Chemistry 8" Group

1. Introduction

Previous studies have shown that adding alcohol
increases capacitance. In addition, since the activated
carbon sheet used this time was found to have a larger
capacitance than the previous study, the capacitance when
alcohol was added was examined, and the pore structure of
the activated carbon sheet was examined.

2. Hypothesis

From the experimental results in the interim presentation, we
thought that the pores of the activated carbon sheet used this
time were smaller than those used in previous research.
Therefore, even if alcohol was added, it was expected that the
alcohol molecules would block the pores and the capacitance
would be decreased.|

3. Experiments

The activated carbon condenser was immersed in a liquid
mixture of alcohol and KCI (0.5 mol / L). The battery was
charged at 0.1 V and then discharged, and the current was
measured every minute. By integrating this current-time curve,
the capacitance of the capacitor was calculated.  voltage is
0.1V, resistance is 30€2, alcohol (1.0% ethanol, 0.5%
isopropanol) electrode plate area is 5.0 cii

4. Results

As shown in FIG 1, the discharge curve with alcohol was
similar to those without alcohol.

Discharge curve
120
100

80 N\
60 N\

40 “~

20 e ——

0
1 4 7101316192225283134374043464952555861646770

[wr]auauand

Time[min]

e Additive-free ethanol s |SO propanol

FIGT Result
The capacitance was as shown in FIG 2. and become larger
when ethanol was added.

lto Airu Otsuka Yuri

Mizoguchi Hinano

Additive-free | ethanol Isopropanol

106200 | 138870 | 103320

Capacitance
[x107°F]

FIG2 capacitance

5. Discussion

The capacitance increased when ethanol was added. And
decreased when isopropanol was added. Therefore, it is
considered that the pores of the activated carbon sheet are larger
than the ethanol molecule (0.43 nm) and smaller than the
isopropanol molecule (0.46 nm).

Additive—free Isopropanol

ethanol

6. Conclusion

As shown in the data from the previous study, the addition of
alcohol did not increase the capacitance, indicating that the pore
size of the activated carbon was reduced. Thus, the capacitance
without the additive was found to be greater than previous
studies.

7. Future Prospects

We want to investigate the organic additives that can
increase the capacitance of the activated carbon sheet used this

time.
8. References

Ikuno High School "Thesis II"

2016 {Effect of electrolyte alcohol on capacitance of
activated carbon capacitor)

2019
capacitor)

{ Charging and discharging of activated carbon
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Copper plating deposition conditions

Chemistry 9th Group
1. Introduction
The copper(Cu) mirror reaction is that copper is
deposited on the surface of test tubes like a mirror
when an experiment is conducted while heating in a
Fehling reaction in which copper monoxide precipitates
due to the reducing action of aldehydes or saccharides.
In the previous study*, the relationship was
discovered between the amount of formalin and the
amount of copper deposition. This study, the
relationship between the best ratio of Fehling’s solution
and the amount of copper deposition was investigated.
2. Hypothesis
As the mixing ratio of CuSO4 aq and
KNaC4H406-4H20 aq + NaOH aq gets closer 1: 1, the
amount of the copper sulfate solution increases and the
amount of copper precipitation could increase.
3. Experiments
(1) The mass of the test tube was measured.
(2) Mcopper sulfate aqueous solution (0.28mol/L)
@sodium potassium tartrate aqueous
solution(1.23mol/L) + sodium hydroxide aqueous
solution(2.50mol/L)
D and @ were mixed in a test tube so that the total
amount became 6 mL,and 3 mL of formalin was
added dropwise.
(3) The test tubes were bathed in water at 90°C for 3
minutes,and then left for 5minutes.
(4) The liquid in the test tube was poured and rinsed
with 3 mL of pure water and dried twice.

(5) The mass of the test tube was measured and the

change in mass was examined.

4. Results and Discussion
The experiment was performed with
(@ @)=38:1,2:1,1:1,1: 2, 1: 3, 1: 4, 1: 5. The table

below shows the average value when performing each

Shodai Tojitani

Yoshiki Masuda Koki Yamamoto
five times. At a ratio of 2:1 and 3:1, no precipitation of

copper was observed.

Mixing ratio (D : @) | Average copper deposition

(*10"4 mol)

0.625

1.157

1
2

03 0.750
4 0.656

il

: 5 0.563

Copper was deposited like a mirror on the surface of
the test tube, but the appearance and area were not
related to the amount or ratio of the deposition.

In this experiment, to facilitate the reaction, Cu?® in
the copper sulfate were kept stabilized by @. Therefore,
the mixing balance between O and @ like 1:2 could
be appropriate. In 1:3 to 1:5, reaction could be

prevented due to too much @.

o 1.4

=t 1.2

-

.g 1

%'80'8

< g 0.6

Yy

5% o4 I I
= Z 0.2

= .

g 0

< 1;1 1;2 1;3 1;4 1;5

Mixing ratio (D : @)

5. Conclusion

This result indicates the precipitated amount of
copper was largest when (D: @) = 1: 2. And thereafter,
as the ratio of one of @O or @ became larger, the
amount of precipitation became smaller. Also, no
relationship between the mixing ratio and the
appearance of the copper on the surface of the test tube.
6. Future Prospects

We will obtain the average value more accurately by

increasing the number of test tubes. In addition, an
experiment is likely performed by setting conditions
such as a scratch inside the test tube in detail.
7. References
*H30 Osaka Prefectural Tkuno High School Exploration
II Paper Collection
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The relation between temperature and cell cycle

Ikeda Kasumi, kishi Miu, Sakai Hatsumi, Hanada Rise

1. Motive
We heard that cells in

metaphases increases by cooling

in 4 degrees.
We were interested in that.
2. Hypothesis
It can stop status of cells in
metaphase by cooling cells
before you observe them.
3. Experience
<prepare>
Green onion seeds, Sterilized
water, 3% hydrochloric acid,
45% acetic orcein, »Farmer
liquid , 70% ethanol
Xacetic acid:ethanol=1:3
<method>

1 NORMAL(20°C) 2 COOL(4°C)

Sow and grow seeds at 20°C.

Cool with 4 °C
sterilized water

in time.

* 1FIXATION : Soak in farmer liquid
for 2 hours and store in 70% ethanol.

* 2DISSOCIATION:Soak in
hydrochloric achid (20mm) for 5min
and wash with water.

OBSERVITION:Place tip on slide and
add acetic orcein and dye for 10 min.
After that put a cover glass and crush
it.

4,

Results

Percentage of each stage of

cell cycle to total cells (%)
3

25
2
15

: IE
0.5
0

normal

AN
Mty

cool(14h) cool(16h) cool(18h)  cool(20h)
[ Prophase M Metaphase B Anaphase @ Telophase

Discussion 7o N > e
We think that cell cycle X5 Q’
transfer metaphase to :-». ; '13
anaphase till 18hours. g @)r
However ,we think e kL

A picture of Metaphase

cell cycle transition
metaphase to anaphase is
stopped at 20 hours because of a
lot of metaphases and no
anaphases were observed.
Conclusion

It can’t stop cell cycle in
metaphase by cooling for 0-18
hours. But it can stop to
transition Anaphase.

Future prospects

We want to check what will
happen by cooling for more than
20 hours.

Reference documents

SSH practice data for 11 May
2019

Mr. Mukai, “
Syokubutusensyokutaikenkyu
no Houhou, Youkendo(2006)

Kuromosomu
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Mystery Of Callus ~Can we make cloned carrots?~

Ishizaki Nao

1. Motivations

We can change plants cells into undifferentiated state
by adding proper plant hormones. We call mass of
undifferentiated cells “callus”. We might be able to
save the future food crisis by the technology making
cloned carrots from callus. Also,we become
interesting in how to differentiate roots to grow
tough.

2, Hypothesis

We increase the probability of callus formation

under setting artificial conditions. We might be able

to make callus the desired shape and any tissue.

3. Experiments
[ 1. Experiment to make callus from carrots.]
We added to Murashige and Skoog medium 4.7g/L,
2,4-D 1.0mg/L, Ager 10.0¢ and Sucrose 30.0g to
Pure water 1.0L.We mixed it and heated in microwave
until they were completely dissolved. We put the
solution in a test tube, cool and solidify to make the
culture medium. We put disinfected carrot pieces with
2% antiformin on the culture medium. This
experiment was performed 4 times.
[1I. Experiment to differentiate callus]
We made differentiated roots and carrot from callus.
Differentiated roots is changed 2,4-D(1.0=
1.5mg) and added Cytokine 0,01mg. Differentiated
is excepted 2,4-D.We put callus on them. All
of the operations were performed in a clean bench.
[II. Experiment to bend root by light)
Callus didn't differentiate. We used Kaiware radish

carrots

instead of callus. We put seeds on damp cotton wool
and, seeds were germinated in dark room. Only
germinated roots were soaked in water. It was divided
into one to put in the dark room and the other to shine
light from below.

4. Results
I . Experiment
First 5 out of 48(10.4%)

Second 6 out of 30(20.0%)
Third 0 out of 30(0.0%)
Fourth 12 out of 42 (26.2%)

Okamura Mahiro

Saimura Rikuto

Suzuki Takashi

II. Experiment
They didn't differentiate in the first, second time.
Third time is now follow- up.

I. Experiment
The roots to shine light from below was turned and

grown sideways.
(Formed callus)

(Roots grew avoiding the light)

5. Considerations
We understood to keep appropriate disinfection time
and to do tasks in this experiment of I . We
understood we couldn’ t be differentiated callus by
putting into carrot pieces in this experiment of II.We
understood the roots were bended avoiding light in
this experiment of III.

6. Conclusions

We understood it is important to disinfect about 10

minutes and keep carrot clean by many Petri dishes .

We should put only callus on culture medium. We

could be tough root by lighting.

7. Future perspective

When we make clone carrot, the root

differentiated and bended under suitable condition.

Also, it is stronger to grow carrot spreading root

than the root going down. We save the future food

is

crisis by the technology making cloned carrots from
callus.
8. Reference
Osaka prefectural High School Biological Education
Study Group “Biological training book”.
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Does Drosophila Need Wings?
Biology 3rd Group

Momoka Akura Kana Obane

1. Motive

Yellow Drosophila has been used as a model
organism in genetic research, and has many kinds of
mutants are conserved known. Several mutants are
bred at Ikuno High School, and we are interested in
comparative experiments using two Drosophila
traits.

2. Traits of Drosophila
What is (Vg)?

One mutant found by Morgan, who studied
mutations genetics using Drosophila, had vestigial
wings. Gene locus named (Vg) from vestigial wings.
This mutant cannot fly because it has no wings.

The wild type (+) has a pair of wings, but one of the
mutants has no wing. By comparing the reduction in
the amount of food between Drosophila with wings
and Drosophila without wings, we tried to

investigate whether wings are required for
Drosophila researched or not.

3. Hypothesis
We think that wild Drosophila has wings because it
helps to find food.
<Hypothesis 1>
Does (Vg) take a longer time to reach the food than
(+)?
<Hypothesis 2>
(+) eat much more food than the (Vg).

4. How to Experiment
<Experiment 1>
Preparation
20 Drosophila (+), 20 Drosophila (Vg), 5 insect
cases, Web, Paper, Soup, Vinegar, Shochu, Oranges,
Bananas
Method
(1) Soak papers in food (grind bananas and oranges),
and put them in each insect cages.
(2) Put 20 Drosophila (+) in each insect cages, and
measure time to reach the food.
[1] Start measuring when more than 5 flies wake up
from anesthesia and start moving.
[2]Stop measuring when the fly climb on top of the
food.
[3]Time limit (Finishing in 15 minutes)
[4]If it doesn’t move, stimulate them.

Sakurako Kimura Mau Sawamura Momoka Thikamune

(3) Do the same experiment with 20 Drosophila (Vg).

<Experiment2>

Preparation

140 Drosophila (+), 140 Drosophila (Vg), 3 insect

cases, Web, Wrap, 25g Food

Method

(1) Prepare 3 insect cages (140 Drosophila (+) +25¢g
Food/ 140 Drosophila (Vg) +25g Food/25g Food
only)

(2) Keep 3 insect cages into the Incubator for 3 days,
and examine the amount of food.

5. Result, discussion
<Experiment 1> Degree of feed (unit; Animal)

Number of Drosophila
Reached to Food

10

- -
0 - =

Soup Shochu Vinegar Orange Banana

E+ mVg

There was not much difference between the two

types of fly because (+) and (Vg) can stay on the food.
In Experiment 2, (+) was not seen flying much.

We think that wings feathers are not necessary flies
don’t need wing fly doesn’t need to reach the food in
the insect cage.
<Experiment 2 >Feed reduction

L, (+) 11.51g

2,(Vg) 11.98¢

3, Food only 10.98¢g
6. Conclusion

We found that whether the fly has wings or not was
not relevant if the food was nearby.

However, it was found that wing is more
advantageous to reach the bait within a certain period
of time, as in Experiment 2, in the case of (+) with
wings.

7. Future Prospects

In this study, we thought that the fly had wings to

escape from the enemy. We want to study their

self-defense reaction of flies in the future.
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Artificial a four leaf clover

~Happiness cannot be made easily ~

Biology group 4  Shiori Miyazaki Junna Mori Sayuri Yukawa Tomoka Maehara

Motivation

We are interested that why there are four-—

leaf clovers in occurred three—leaf clovers.

Hypothesis
Tt is known that if clover’ s primordia
stimulated, it turns into four—leaf clovers.
We tried to investigate what kind of
stimulation can make four—leaf clovers
What is primordium
In the case of clover, primordium grows at
the tip of the stem. And new leaves come
from here
Experimental method
In this experiment, we gave four types of
stress to plants: pressure, nutrition,
density, and external injury.
@O Put 1% agar in petri dish and
cultivated clovers seeds
Clovers were grown under the following
conditions in a 20°C.
(1) Nothing control
(2) High density
(3) Press with a spoon (3second)
(4) Stab 5 times with a needle
(5) Stab 15 times with a needle
(6) Stab 30 times with a needle
@ Put the soil in a plastic container and
cultivated clovers seeds
(1)Pressure
(2)0overfeed
(3High density

(4)Nothing control
(5)Stab 5 times with a needle
(6)Stab 10 times with a needle

Results

@O Only one four—leaf clovers was made

@ We could not make four leaves. There
were many malformed three leaves
Clovers which was given too much
nutrition had thinner roots and were
clearly weaker. Pressed clovers had weak
stems.

Consideration

The timing before the primordia
differentiated into  three should be
determined and stimulated precisely.

@ Photo

@ Photo

References
https://Fabo I B
5. com/2426. html
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Let’s make environmentally friendly herbicides!

Hirata Kitagawa Tango Hamba

1. Motivation 5. result

We thought that commercially available Germinated Dead buds
herbicides could have a significant adverse buds (number)
effect on plants other than the ones we wanted to (number)
kill.As a solution, we wanted to create an Water 10 1
environment— and human—friendly herbicide. root 14 1

stem 15 6

2. Experimental background leaf 13 13

Earlier research showed that weeds had some
growth—inhibitory effects. Through the research
presentation, we were taught that Asteraceae
plants produced a lot of allelochemicals. Among
them is Solidago altissimas, which we were told
would be effective by professors, we selected as

a plant and used it in late experiments

3. Hypothesis

Allelochemicals stop the growth of radicles
immediately after germination, shortly after
germination by losing geotropism, it has the
property of killing plants. Wouldn’ t it be
possible for us to make a natural herbicide by
using the allelochemicals property of the
Solidago that can be herbicidally sprayed on

grass?

4. Experiment
(Material)
20 seeds of white clover
4 flower pots
Extract (Each part of Solidago altissimas)
(Method)
Spraying the white clover
20 pushes of water + 10 pushes of extract
(One of them is water only)
Observed for 15 days after some buds appeared.
After starting the experiment, put it in a

thermostat (20 degrees)

The number of dead buds is the largest in leaves,
followed by stems. The root extract quickly

became moldy.

6. Consideration

The root mixture was more effective for
germinating cloner than water alone. It may be the
effect of organic matter contained in the soil.
Inaddition, the stemmixture and leaf mixture are
more likely to kill the plant than only water, and
thus are considered to have an inhibitory effect
The cause of mold growth from the root extract may
be due to the fact that many bacteria existing in

the ground were attached to the roots

7. CGonclusion

From the above, the mixture having the

strongest herbicidal power is the leaf mixture

8. Future outlook

From this experiment, it was found that natural
herbicides can be made from plant extracts. This
time, we collected the energetic Solidago
altissima growing on the ground and used it after
removing the withered parts, but in the next
experiment we will make a herbicide using the dead

leaves.
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Development of fertilizers that can be used at home

Amishiro Nene Nakamura Mai

1. Motive

When we were looking for a way to grow plants without
using chemical fertilizers, we learned about green manure.
Originally, green manure uses raw plants and cannot be

preserved, so we wanted to make it usable at home.

2. Research background

We thought that green manure could be preserved by
drying. And earlier experiments concluded that root
bacteria had no effect on germination, but had the effect of
promoting plant growth. Therefore, We thought that
legumes bean plants that live in symbiosis with root

bacteria are more suitable for green manure than other

plants.

3. Hypothesis

Green manure is effective even if it is dried.

4. Experiment

We left raw legume bean plant and graminae in a well-
ventilated place for about 3 days. We cut them into 5 mm
squares. We put them in vermiculite. We planted the

sprouted kaiware there and observed the growth.
1 »

5. Result
had a

lower elongate rate than graminae, but at the time of

At the time of the first measurement, clover
second measurements, the clover had a higher elongate
rate. The growth rate of growing with raw or dried green
manure was better than that of growing only with
vermiculite. Not only elongation, but also the thickness of
the stem varied. Drying green manure did not elongate

kaiware much compared to the raw one, and withered

Nishikawa Natsuha

Matsuda Kana

them earlier.
¢ The length of Kaiware that has been raised in advance is
defined as 0.We call elongate rate as the difference

between previous and next length of kaiware.

et clover (raw) — e=fl= clover (dry)

== POa ﬂnnlli{(ril\\') poa Zlﬂnuﬂ(dry)

== vermiculite only

2]
9

DAY1 DAY6 DAYS8

6. Consideration

If we observe the growth of kaiware further, the legumes
will make it grow more. And, It is considered that the
organic matter in the plant is reduced for some reason by

drying, because the raw material elongates kaiware better.

7. Conclusion

Both raw and dry can be used as green manure, but the
most effective one is raw green manure. Also, assuming
that the consideration is correct, comparing legumes and
gramineae, legumes seem to be more effective. Therefore,
the most effective greenmanure might be expected from
raw legume green manure. However, in terms of
preservation, green manure from dried legume can be

used as a fertilizer.

8. References
http://www?2.tokai.or.jp/seed/seed/mijikal0.htm
https://agri.mynavi.jp/2018_06_02_28405/
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People and insects

Nogawa Ichihara Furukawa

Reasons

We found that the number of insects is
increasing so we wanted to know about
situation of them.
Hypothesis

There are many insect types and numbers of
insects in the country than city.
Experiments

We collected them on summer in Ikuno high
school and in Maibara. After that compered
types and numbers.
Result

This graph shows we could capture insects
each three times. There are the bugs living both
cities and the country but no insects live only in

the cities. However in the country many types

of them live, in the city little kinds of them dwell.

Consideration

This time is consequence on summer and
autumn so it may be difference result on spring.
In the autumn, the graph was focused on
butterflies. We got the same result at night
capturing. We can get butterflies and moth so
see about butterflies. Insects living in city can
endure high temperature in summer thus
consider

The number of insects living in forest will
decrease due to environmental devastate.
Conclusion

They will affect change of environment and
will extinction someday. To prevent this from

happening, we try to keep nature in town and

conduct activities to protect insects only in the

countyside.
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Abstract

There are many unsolved problems all over the world. We intend to work on one Erdes Strauss

Prediction. [ hope that our way of solving the problem will get us closer to a solution
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Rigidbody2D rigid2D;

float jumpForce = 868.9f;
float walkforce = 6@.@f;
float maxWalkspeed = 4.08f;

void Start()

{

this.rigid2D = GetComponent<Rigidbody20s();

}

void Update()

{
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this.rigid2D.AddForce(transform.up * this.jumpForce);

}

if (Input.Getkey(KeyCode.LeftArrow)) key = -1;
if (Input.GetKey(KeyCode.RightArrow)) key = 1;
float speedx = Mathf.Abs(this.rigid2D.velocity.x);
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Music for
The Influence on Our Body

[5%55

Abstract

We search for the influence of music
to our body by mental calculation tests
and internet survey. According to them,
we found that music has influence to
our body and brain.
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Picky About Food
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Abstract

Are you a picky eater? Do you like some foods
and dislike others? From these questions, we
researched about why people like or dislike
certain foods. We surveyed Japanese people
from young to old. Then, we surveyed non-
Japanese people from various countries. We
analyzed the results and compared them. We
discovered many interesting differences between
foods that Japanese dislike and foods that non-
Japanese dislike. We also offer some ways to
learn to like foods that you dislike.
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Funny Videos
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Abstract

We found that boys felt humorous videos are
funnier than girls felt they were by our
previous research. This time, we would like
to confirm that and research the difference
between what boys find funny and what girls

felt funny.
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A way to win a quarrel that school doesn't teach you

[EFE 18] BA &

Abstract

At school, we are taught not to quarrel.
Fights often happen on the education. In the
fight, I wanted to save a little person who
was weak-minded and always being beaten and
regretted.
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Why do we lie? ~The darkness of human psychology~
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Abstract

I think there are four reasons for lies.

First, lies have toxic and convenience. Second,

lies are innate ability. Last, human relations
and social situation cause us doing lies. The
result of this studying, we do lies because of

self-defense and get smooth communication.
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Abstract

We inquired into the ways to make a good
impression in interviews. We collected
information from books and Internet sites.
Then, we have a sham interview for university
entrance. In conclusion, we consider a
natural communication is the most important
in interviews.
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1. Abstract

How prejudice due to gender affects
occupational choice and how to overcome the
prejudice and make free employment choices.
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Abstract

We casually watched the buzzword award
announced each year, but suddenly we wondered
why these buzzwords were chosen, and had some
deep social involvement. I thought I might have
been chosen, so I decided to look into it
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THE relation of J.reague and economic
[HiFE N EE T BE] AFILER B2

Abstract

There is  professional
“J.LEAGUE” in Japan.
relations between J.REAGUE and economic. In

soccer league

We researched about

this survey, We found that media and hometown

activities are deeply involved in the economy.
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What is “Small and medium sized enterprises”?

[HUERA R 2 BE] A2

Abstract

Osaka is famous for small and medium—sized
enterprises (SMEs). However, there was not much
literature on SMEs. So, we actually went to a
company and asked the president about the
benefits, challenges of SMEs and what he think

about the government.
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Hot springs in japan and the world.
[HIFEAR 3 BE] KL BpRmB(E  HERE

Abstract
In Japan, hot springs have been used for

medical purpose since accident times. But

today hot springs are enjoyed as entertainment.

In addition, it is said that the modern hot
springs abroad are for entertainment. Because
of this, I was wondering what characteristics
of the purpose of using hot springs in Japan

and overseas were.
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Become an all-purpose person like Leonardo da Vinci
[HIFEAR 4 BE] SR fE5F BT

Abstract
500 years after his death,
Vinei’ s work still attract people. Why did

Leonardo da

accomplish what he is called an all-purpose
person now? And what can we do to be called an

all-purpose person in modern times?
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The culture to improve black discrimination.

[HuFE AR5 BE] #0850

Abstract
Black cultures were accepted in Europe and
spread all over the world in latter half of
1900’ s.
Therefore, black people’s social status

improved.
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The process by which Grimm’s fairy tale becomes the current format

(#hE 6 3E] fB2E R+ LB &

Abstract
We looked at the history of the revision

of Grimm’ s fairytale. Before and after the
revision, sexual and violent expressions
disappeared, making the content child-

friendly. We also looked at the differences
between Disney movies, which are now widely
As a result,

known. the Disney movie became

magical, with elements such as magic
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Women'’s social advancement and change of clothes in Western

[HFE AR T BE] /AR 2

Abstract

We were interested in women’s social
advancement and change of clothes in Western.
We were particularly interested in the changes
before and after World War I and in the 19th
century, and investigated them. As a result,
women s clothes became easier to move, for
example, the skirts become short after World
War I, and women s advancement into society was

advanced.
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About the war of the Kingdom of Great Joseon
[HEE AR 8 BE] JTMRF e

Abstract

+ Korea lost in Byeongja - holan and Korea was
subdued by Qing in Samjeondo.

* Qing was founded by Jurchen people, whom
Korea thought they were barbarians.

« In this presentation, I explained the whole
process, considering the relationship among
Korea and Qing, and considered how effect it
had had in Korea.
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Yoshitsune Minamoto = Chinggis-Khan!?
[HofEEN R O BE] PHSFAE  PUAT CE AR5

Abstract

Yoshitsune Minamoto is familiar with people
all over the world as a Japanese hero? But some
people say he is the same person as
Chinggis—Khan. Why was this theory proposed?
We try to be focus on this theory
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Desired society for child rearing
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Abstract

We are going to investigate while refering
problems in the modern world to solve worries
of the
child-rearing. Actually, we went to the public

mothers who have anxiety of
organization in Matsubara City. And then, we
made the inquiry its activities about childcare
supports and their effects. Eventually, we will
collect our thought that we should do for

supporting child-rearing.
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Abstract

I looked into beautiful women’ s paintings
from the Edo period. Also, beauty in the Edo
period is divided into five categories by
character. In addition to that beautiful women
in the Edo period were also found to have a
trend in their faces, hairstyles and clothes.
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