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A masurement of the speed of sound

~The relationship between molecular weight, air pressure and the speed of sound~

Nabeta Mitsuki

Saeki Yuma

Piezoelectric devices are passive elements which can convert forces into electricity. We changed gas and air pressure, and measured the speed of sound.

‘ 1. 1. The relationship between this experiment and previous studies. ‘

We referred to Mr. “The

measurement of the speed of sound”. In addition to his device, we

Kinoshita Masahiro’s experiment

improved the experimental device for changing air pressure inside it.

v= k:,l‘ Helium and butane are not diatomic molecules. So they differ

in k& from the others. So their positions are not on the graph. The
inclination of this graph is ART. We found that & of a diatomic molecule is
1.36 by substituting 300K and R.

‘ 2. Hypothesis 1 ‘

‘ 6. Conclusion 1

We thought that the bigger molecular weight was, the slower the speed

of sound was.

‘ 3. Experience 1 ‘

First, we put the plastic boards on both ends of pipe. Second, we
connect piezoelectric devices and oscilloscope to them. Third, we flip
another board. Then, waves of air in the pipe go through. Oscilloscope
shows the waves which reach piezoelectric devices. Finally, we calculate
the measurement of the speed of sound from these data.

AR

_ Thelength of the pipe(m) X 2
Y™ The time lag between two pulses(s)

2. Resultl ‘

We did an experiment about relationship between molecular weight
and the speed of sound.(list1)
List1 the relationship between molecular weight and the speed of

sound

He air 0, butane H,

The relationship between i and v~.

5. Consideration 1 ‘

The values of the speed of sound in each kinds of gases were almost
same as a values referred to Rika-Nenpyo. Relationship between v (sonic

speed of the gases) and M (molecular weight) is shown as follows,

We could make sure that % is in proportion to v “and got the value

of k nearly the theoretical value, 1.4.

‘ 7 . Hypothesis 2 ‘

We changed air pressure in the pipe and measure the speed of sound.

We got a formula, v = %, by substituting PV = nRT for v = %.

We expect that the speed of sound is constant even if air pressure is

changed.

‘ 8. Experiment 2 ‘

First, we sealed both sides of the pipe. Second, we connect a pressure
gauge and a vacuum pump. Finally, we adjust air pressure, then we

measure the speed of sound.

‘ 9. Result 2 ‘

The relationship between air pressure and the speed of sound.
(10°C~11C)

‘ 1 0. Consideration 2 ‘

We got constant speed of sound, 343(™/s). Because P is in proportion to n.
When we pull the air out of the pipe the pulses from piezoelectric device

become smaller.

‘ 1 1. Conclusion 2 ‘

There is no relationship between the speed of sound and air pressure

‘ 1 2. Asummary ‘

The speed of sound change depending on not air pressure but molecular

weight.

‘ 1 3. Areference ‘

Kinoshita Masahiro “The measurement of the speed of sound using a
piezoelectric device”

Toyama Prefectural Education Center. (2011)
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A Measurement of the Speed of Light by the Phase Difference

Kaisei Shimoka

A Relationship between the Preceding Researches and
Present Research
There are some preceding research about light speed measurement using

the phase difference. We got interested in method of modulating the red
laser to find the phase difference from the reflected light (1) . Last
year, seniors of our school developed a method capable of measuring the
light speed easily with the minimum number of devices which can be
produced cheaply as a hint of that they succeeded in measuring the sound
speed from a slope of a graph of the distance between a speaker and a
microphone and the phase difference of sound waves.

We wanted to make this successful because our seniors had worked out
this research and this had ended up with failure. Also, we had known to
the light speed in a textbook, but we wanted to measure the speed of light
which travels around the earth seven and a half times a second actually.
Hypothesis
We let a blue LED light emit light and receive light at different

distances. We display a signal at both ends of LED and a signal captured
by a receiving circuit with oscilloscope. We change distance L of a light
receiving circuit, measure the phase difference ¢ between a light source
and a receiver. We can measure the light speed from the slope of the graph
of the distances and the phase differences.

Experimental Method

We make a circuit which let the blue LED with a signal of 10MHz to emit
light. We place two convex lens on the way, and receive the light with
a photo amplifier (a light receiving circuit). We catch the signal of
the received light with an oscilloscope. We represent the distances from
a blue LED light to a photo amplifier (a light receiving circuit) and
the phase differences the emitter and the receiver appearing on an
oscilloscope in a graph and measure the light speed from the slope of
the graph.

We make a light emitting circuit of LED like Fig.1 and light receiving

circuit of the photodiode like Fig.2 and set the devices like Fig. 3.

Fig.1 LED Light Emitting Circuit Fig.2 Light Receiving Circuit

Light Receiving Device ‘

Oscilloscop

Convex Lens

| Light Emitting Device

Fig.3 Experimental Devices

Kazuma Taketsuna

Junki Matsumori

Kenichiro Asai

Light Reception

Fig.4 Waveform of LED (10MHz) and Light Received Waveform (10MHz)

4. Results

*

%

We measured the phase differences by shifting light receiving circuit
from 1.00m to 5.00m every 1.00m.
We averaged 6 measurement data at each distance and represented standard

deviations in tablel.

Table 1
L(m) 1.00 2.00 3.00 4.00 5.00
Average t (ns) 41.0 441 47.0 50.6 54.5
Standard Deviation 0.562 1.86 2.02 | 0.820 1.25

We represented a relationship between ¢ and L in a scatter plot with

Excel and got the approximate straight line. (Fig.5)
6
5 y=0.2974x - 11.108 @
4 o
B .
~ 2 .
3
1 { ]
0
0 10 20 40 50 60

30
t (ns)
Fig.5 A Graph of a Relationship between ¢ and L
The approximate straight line became linear function. Because the slope
of this straight line shows distance which light travels for 1 second,
we can find the light speed is 0.297m/ns, so it is 2.97X10% m/s.

Considerations

’

We think the approximate straight line does not pass through the origin
because there was a time lag from when light was received to when the
waveform was projected on the oscilloscope.

If we experimented with two light receiving circuits and represented
a relationship between the distance difference and the phase difference
of that two light receiving circuit in a graph, we would get an
approximate straight line passing through the origin.
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Operating characteristics of water Stirling engine

Yusei Shimada Miharu Korogi

1. Research background and purpose

The external combustion engine is an engine that heats and cools the gas inside
the engine with an external heat source. It expands and contracts thegas, and
converts thermal energy into kinetic energy. Compared with internal combustion
engines such as gasoline engines, various heat sources other than fossil fuels
can be used. And emission of air pollutants is easily suppressed. We were
interested in Stirling engine which was a kind of external combustion engine. And
as we studied, we knew the water Stirling engine. We found few research about
this engine and decided to investigate its operating characteristics to make a

mysterious movement.

2. Hypothesis

There is a sufficient temperature difference between the left and the right air in
the H pipe.

We thought that it could operate when the cycle of water in the resonance tube
became equal to the cycle of water in H pipe.

3. Experiment

An H pipe with an inner diameter of 16 mm, a vinyl tube with an inner diameter of
5.5 mm, and a halogen lamp were arranged as shown in Fig. 1 and Fig. 2. We
call a vinyl tube connected to the top of the H pipe as a connecting tube. And we
call a tube connected to the bottom of the H pipe as a resonance tube. Add three
quarters of the height of H pipe. In order to give thermal energy to the air in the H
pipe, contact a 75 W halogen lamp on one side of the H pipe and wrap the
halogen lamp and H pipe with aluminum tape. Voltage up to 100 V was gradually
applied to the halogen lamp to heat the H pipe. We changed the length of the
horizontal part of the resonance tube from 55 cm to 70 cm and investigated the
vibration and the period and the amplitude of vibration.

Fig. 1 Experimental setup

Fig.2 Experimental setup(2)

4. Result

When the length of the horizontal part of the resonance tube was set to 62 cm or
65 cm, and the voltage of 100 V was applied and heated sufficiently, the water of
the resonance tube was greatly vibrated.

The appearance of the vibration of the water surface of the left and the right
surface of the H pipe and the resonance tube were shown as the graph in Figure
3.

— 9 —

Momoka Murayama

H pipe and resonance tube vibration

Fig.3 H pipe and resonance tube vibration

5. Consideration

It is considered that the water in the H pipe and the water in the resonance tube
oscillate at the same period T = 0.56 seconds and resonate. In detail observation,
we noticed that the time at the left side of the H pipe was the maximum did not
coincide with the time at the right side of the H pipe was the minimum. Therefore,
when comparing the graph that synthesizes the left and right water levels of the
H pipe with the water level of the resonance tube, it becomes a graph as shown
in FIG. 3. The vibration of the left and right water level in the H pipe is not in
opposite phase, and the total amount of water in the H pipe vibrates at a period of
0.56 seconds. As shown in Fig. 4, it was found that the water level of the
resonance tube is rising by the amount of water decrease in the H pipe. The ratio
of the amplitude of the synthesized vibrations of both water surfaces on the H
pipe to the amplitude of the resonance tube agrees with the ratio of the sectional

area of the pipe to 16°:5.5° =8: 1 can also be read from the graph.

Fig. 4 Synthesis of both sides of the H pipe and the resonance tube

6. Conclusion

In order to operate the water Stirling engine, we found that it is necessary to
provide a sufficient temperature difference, adjust the resonance tube to an
appropriate length, and resonate the water in the H tube and the resonance tube.
We tried to find the length of the resonance tube theoretically because it
resonated, but we could not do it. We would like to expect future research.

7. References
Shinichi Kiriyama: "Teaching Materials in Thermal Field Using Water Stirling
Thermal Engine", Journal of Japan Society of Physics Education, 47-3 (1999)
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Activated Carbon Capacitor changes the capacitance by Acetic Acid

Takuma Yamamoto

1. Relations between the preceding study and
our experiment
Last year, our senior added alcohol which
didn’t became ions to electrolyte. We added Acetic
Acid which became ions by changing pH, and
examined the difference of the capacitance by
changing pH.

2. Hypothesis

The electrolyte penetrates deep into the pores
when the acetic acid concentration that is made
up hydrophobic group is increased. It increases
the capacitance. However, it decreases when
concentration which sufficiently penetrate into
pores become longer. When condition of pH is
bigger, and use acetic acid ions, operation of
preventing become weaker and it makes
capacitance longer.

3. Experiment

We soaked electrode of Activated Carbon
Capacitor in liquid mixed acetic acid liquid into
KCI (0.5mol/L). We changed the value of pH by
NaOH. We assembled an electric circuit like
Figure 1. After the capacitor was changed fully,
we discharged it, and we measured electric
current. We calculated the capacitance of
capacitor. The voltage is 0.5V, 1.0vol%. the area of
a electrode is 1000m nt

Cell

<—Discharge charge—

Figure 1 an electric circuit

4. Result

Figure3 shows relations between acetic acid
rate and capacitance. Figure4 shows relations
between pH of electrolyte and capacitance.
Capacitance became 2.7F when the rate of acetic
acid was 0.5vol%. It became 0.5F when it was
1.0vol%. It decreased dramatically. When pH of
the electrolyte was higher, capacitance of
capacitor become larger.

f

AN
A

0 0.5 1

the proportion of acetic acid in
the electrolyte (vol%)

Figure2 the relationship between the proportion
of acetic acid in the electrolyte and capacitance

capacitance(F)
o~ N

Mami Kuroda

Kohei Ayaka

capacitor(F)

2 3 4 5
pH of the electrolyte

Figure 3 the relationship between the pH of the
electrolyte and capacitance.

5. Consideration
Figure 2 indicate the capacitance become

smaller when amount of acetic acid is 1.0vol%
than when it is 0.5vol%. Figure 3 indicate the
capacitance become smaller when pH is smaller.

This means that, acetic acid ion has the property
due to the difficulty of separation of the acetate
ion from the carbon. And there is the repulsive
force of the chloride ion in the electrolytic solution.
The function of preventing the increase of the
capacitance by acetic acid is larger than them.
This image is represented in Figure 4.

@acetic acid molecule Oaceticion [ chloride ion

]
0 o

(a)noacetic acid (b1)0.5v0l% acetic acid, pH 2.7

(b2)0.5v0l% acetic acid, pH 5.0 (c)1.0vol% acetic acid
Figure 4 Image of ions in pores

6. Conclusion

We understood that acetic acid affected the
capacitance. It was revealed that capacitance of
the capacitor became bigger when acetic acid ions
were increased more than neutral acetic acid.

7. The future prospects
We want to know the way to increase the
hydrophilic group of activated carbon capacitor.

8. Reference documents

Tkuno high school “Tankyu Il "proceeding”
2017 “Activated Carbon Capacitor changes the
capacitance by Alcohol Addition”
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We thank Mr. Muto (professor of University of
Osaka Prefecture) for our study.
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Relation of soft tennis ball’ s bounce and its pressure

Haruka Noguchi

1. Motivation Background

We always use soft tennis balls in our club activity.
Their bounce and orbit change a little in very hot days
or cold days. We thought the change is involved with
temperature. We wanted to know the details of this
phenomenon. So, we research the relationship of ball’s
bounce and air pressure involved with temperature.

2. Hypothesis

We think that when their air pressure rises, the
coefficient of restitution rises proportionally. Form
this prediction and the formula about coefficient of
restitution, the height of their bounce is proportion to
the squares of the pressure. In the formula, this
relationship is ¢’= 1 —a/hP (e; coefficient of restitution,
a 5 constant, /; height, p; ball’s air pressure ).
3. Progress from intermediate announcement
We had already finished experiments kinds of ball’s
air pressure are not less than 100hPa + Atmospheric
pressure. Therefore, we did experiments they are less
than 100hPa (20, 40, 50, 60, 80hPa) + the pressure.
Also, we did re-experiments about 120hPa.
4. Experiments

1. Decide air pressure and inject air into a ball.

2. Measure its diameter.

3. Lift it with thin string. The bottom is 2 meters
high from ground.

4. Check its stop and drop it to burn off string.
Shoot in this situation and measure heights of
first and second bounces.

b. Results of the exper iment
We got two illustrations as a result of the experiment.

150

LA
=100 R * o
2. o0
°
ZT50 g ®
o 0
Bu 0 50 100 150 200 250

ball's air pressre — 1013 [hPa)

@ first bounce @ second bounce

Figure 1, Relation of the pressure and the bounce

Shota Hirokawa

Hikaru yasuhara

The correlation coefficient between the pressure and
the height shows the value, 0.955.

The second bounces draw the graph whose shape is
like the first bounces.

Also, if the ball is injected not less than 220hPa +
Atmospheric pressure, the pressure becomes uniform
as 220hPa + Atmospheric pressure and the shape
became distorted. Diameter of ball has a relation with
the pressure as primary function until the pressure is
220hPa. The stronger the pressure increase 10hPa, the
longer the diameter increase 1mm.

6. Consideration

The stronger the pressure increase, the higher the
bounce become. It is seemed that Figure 1 is drawing
a curve, however it looks like a straight because a

change of ball’s coefficient of restitution is little.

0.9

0.8 -

0.7 *

0.6
0 50 100 150 200 250

(hPa)

U0oTIMIISaI JO JUSIDLJO0D

ball's air pressure — 1013

Figure 2, relation of the pressure and the coefficient of
restitution
1. Conclusion

The more the air pressure in the ball rises, the higher
boll’s bounce is in irrational function. Also the second
ball’s bounce is 35cm lower than the first regardless of
the air pressure in the ball.

The effect of the air resistance by expansion of the
ball on the bounce is unknown.
8. Bibliography
Photo science butsuri zuroku sukenshuppan
LUCENT soft tennis homepage
Soft tennis official hand book




L0

A7rybFAELERER

f o BEE

1. BIEE#

LRI G, vy b3zt 5 28538 aiic o
WTHIBRRH 72, £Z T, vF v hORIT
DAFIZIR D, PRZTF DN HDNTEELL
FARTHINERBWIIEE T2 L Lot

T )

[F CHfE O —AEROP TH L7251, 7
7y MO 5 R S0 R b RUVDPI—FZE
SEHLONBRRENEEZT,

. KB
OFEHEE
T U NAMREER L=
B = 45 38 (i em X B cm)
(2X18) (6X6) (3X12) (9x4)
500ml ~< RAR L
R
Q@ FEFR Ik
i) Ry bR RMLEA Y FOFOKEE
Iz %,
i) Xy bR bvasy MRZE 3 AR
DFHF, REAHZ L RTHEA, Xy
AR MVOTEE O %A mN S
kA& 30 BECREIET D,

X1 Xy bhRbralry b

B P

i) Ny M MLESs oy b OIERD B EEET
—ERORZHT, BAHICThR-TLRS%
HET %,

4, #R
F1 EBRER

¥ 2X18 | 3X12 | 6X6 | 9X4
1BE| 0.3 0.3 0.8 0.5
2|H | 0.3 0.5 0.6 0.5
FEE) 0.3 0.4 0.7 0.5

(HLAZ : cm)
6X6 DPNZ T 522 XIEHLARE o T,

5. #®
R & 3B, 6 X6 DPDZ T 25 22T
@éﬁk%#oto% T PIDNEA A
=M CREGIIINKREL D L
%ié:k#?%@

6. &Sih
[ERIE SRS P ANS T AN & Py
KLl 725,

AT
=
o
b

1. SBORE

St1E. AR O THEREITV,
FHL RHBIE L IEHFK DI D B2
DREV, LW REAEK Y SED D~ T
WE T,

8. BEXHR
T4 M A = ARGk (B R



L0

Rocket Wings And Air Resistance
Yuki Kusunoki Koki Sakogawa

1. MOTIVATION
We ‘ve been interested in the air
resistance that the rockets receive from
before. So, we wanted to learn about it and
would study it. Figurel plastic rockets
2. HYPOTHESIS 4. RESULT
We thought that the wing which has

Table 1 experiment result
the most length of touching a rocket in

wings of triangle type of the same area has \?ving 2x18 | 3x12 | 6X6 | 9x4
the largest air resistance. first 0.3 0.3 0.8 | 0.5
s%cond 0.3 0.5 0.6 0.5
3. EXPERIMENT average 0.3 0.4 0.7 0.5
@ LABORATORY TOOLS ticm)
* the wings using the acrylic boards 5. CONSIDERATION
right-angled triangles (three Unlike our hypothesis, the air resistance
pieces to one set) (I cm x W ¢m) which the 6 X6 wing received was the
(2x18) (6x6) (3x12) (9x4) largest. So we can conceived that triangles
* 500ml plastic bottles whose wings are close to a right-angled
* blower isosceles triangles increases air resistance.
@ EXPERIMENT METHOD
i ) Fill with the water in the rockets. 6. CONCLUSION
ii ) Stick three threads on a rockets, Triangles shaped like a right-angled
and pick up this threads with isosceles triangle have larger air resistance.

three stands, and then fix the

spout of the rocket upward from 7. FUTURE PLAN
the horizontal direction at 30° We want to find out if the hypothesis that
iii) Blow a certain amount of wind the square has the largest air resistance in
with a blower from the front of the the rectangle holds.
rocket, and measure the length
down to the back. 8. REFERENCES
Photo Science BUTURIZUROKU

(SUKEN SYUPPAN)
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The Relation between The Number of Windmill Wings
and The Number of Rotations of The Wings

Kuwata, Ryoji

1. Research Motives

In general, there are many windmills which have
three wings. We wondered why that is ordinary. Then,
we thought of the research on windmill.

2. Hypothesis

When the total mass and area of each propeller is
not changed, the more wings a windmill has, the more
spots lifting power affects. Therefore, the rotational
speed increase.

3. Experimental Instruments

Blower, paper propellers, stand, chopsticks, camera

4 . Experimental Method

We prepared some of the cartridge paper which is
cut out a circle of 10-centimeter radius. Each of them
was made a cut in and was fixed chopsticks on so that
they would be 3, 4, 6 and 8-winged propeller. Only
they were made a cut in and were put the same length
chopsticks in, the total mass and area of them is equal
to each other.

Figure 1: Paper propellers

The propeller was put in the stand. It was placed
at a distance of 1 meter from the blower. Then, the
blower sent a constant amount of air to the
experimental equipment. We examined how many
times the propeller rotated per 5 seconds by recording
the movement with a camera from the time its
rotational speed became steady.

Figure 2: Th;xperimenta;l zqﬁpment

Nakajima, Shuta

Matsukawa, Takuma

5. Results
120
> |
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c
= |
2 8o
<
o
8. 60
& |
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3 4 6 8
Number of the wings

Figure 3
Figure 3 shows the relation between the number of
windmill wings and the angular velocity of it.
The more wings windmill has, the more the
windmill rotates in a definite period of time.

6. Considerations

As the number of the wings increases, the
rotational speed of the windmill increases. This is
because, the more wings the windmill has, the more
wind ventilates it. Therefore, as we hypothesized, the
spots of the wings which the lifting power affects
increase. However, According to Figure 3, as the
number of the wings increases, the growth rate of
angular velocity decreases gradually. In other words,
there is the limit of the angular velocity even though
the total mass and area of the propeller is kept.

7 . Conclusions

When the total mass and area of the propeller is
not changed, the more wings a windmill has, the more
a windmill rotates in a certain time. This is because
the total power of lift force increases with the number
of its wings.

8. Reflection points

The angle of the wings might not have been kept
constantly because we could not measure it accurately.
Moreover, we were made to realize our lack of
understanding of lifting power. We want to study
more about that through physics classes.

9. References

Matsuda, Takuya “Physics you cannot learn from
textbooks” the 2™ time
http://djweb.jp/power/physics/physics 02.html
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Pasta bridge

Haruka Onishi
1. Abstract
From previous research, we change the structure of
a pasta bridge. We make a strong bridge to add pasta
to basic structure.
2. Hypothesis
The more we add pasta, the more the bridge is strong.
Because of the force dispersed.
3. Experiment
A basic structure (graph 1)
B (add pasta to A) (graph 2)
C (add pasta to B, two stage) (graph 3)

D (add pasta to C, three stage) (graph 4)

Graphl Graph2

Graph3 Graph4

We placed a PET bottle in the center. And we pour

water 1.0X10%g each. We record that a bridge

broken.
4. Result
X 10° (g) Relationship beween structure and strength of bridge
1.4
1.2
1
0.8
0.6
04
0.2
0
1 2 3 average
(time)

A mB mC =D

Ririka Oishi

1) Add the structure of arch. The bridge was
consequently simple to break. Arch structure
is stronger than without arch. (up 99g)

2) Three stage is stronger than two stage. Three
stage’ s average became 1.0X10°%g.

Consideration

<{The structure of arch> (compare A and B)

Compared with A, B become stable. Because of upward

points of support the bridge increased.

<The structure of stage> (compare B,C and D)

There is no great difference between B and C.

Compared with them, D become strong. The average

is 1.0X10%. Because supporting points that the

line of action of the force increased.

Conclusion

To make into account the line of action of the force.

Moreover, to add the number of supporting points.

It is thought that strength improved.

Future prospect

To align supporting points in a center of the

bridge, we change second act and the structure of

arch. like graph 5, we connected the pasta to the
point of application of force. We aligned second
act and third act to the line of action of the force.

And we let through the pasta from bottom to top in

the line of action of the force. We want to test

the experiment.

Graphb

Literature

H28 Tkuno high school explore papers [Pasta bridge]
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1.

Piezoelectric

LIBEI0)

Sound-power generation

Shinkai Ryuki

Motive
Can piezoelectric generate electricity in the sound? Does
increasing the number of vibration go up voltage?

So we experimented.

Research before middle presentation
I do not know whether the piezoelectric element generates
even small vibration like sound. Therefore , in the previous
term, experiments were conducted using the human voice to
vibrate the piezoelectric element. As a result, piezoelectric
was also when it is not so much power but piezoelectric
element was able to generate electricity. From this, we
confirmed that the piezoelectric element generates
electricity by sound. In the latter period, we experimented
using speaker which can change the frequency freely as a
sound source.

Hypothesis
We thought if the vibration frequency increases, the amount
of electricity generated by the piezoelectric element also
increases.

Experience
We prepared tube with lap on one mouth and attached
piezoelectric element to it to gather vibration of sound into
the piezoelectric element. We have created the circuit in the
figure below. The current flowing from the element is AC.
We made a bridge circuit to rectify. We made it possible to
change only the frequency without changing the volume
flowing from the speaker. The experiment was done for 3

minutes.

_Q_
fl_/

=
=
1

Ota miyuko

:|1.5[KQ]

Kurauhi Takaya
5. Results
1.00
0.80

6.

Voltage (v)  U-60

60
110
140
170
200
230
280
310
340
400

Frequency (Hz)

Discussion
The graph become a line graph and the voltage was not
proportional to the frequency. Maximum potential
difference was at 1.5 X 10°Hz. We think it was caused by
different the frequency of the sound collector and
frequency of the speaker of the sound. Although it is not
shown in the graph, voltage was 0V at 1.0 X 10°Hz or more.
Possible causes are that standing wave generated in the lap
increased and the amplitude become smaller.

Conclusion
We found that if we increase the frequency, power
generation does not always increase. And, there is the
frequency which are suitable to generate with sound through
rap. And this experimental data is small. We should have
increase it.

Future prospects

We couldn’t find whether or not the piezoelectric element

has a frequency that easily generates electricity because this

experiment was so rap. So from now on, we want to make

an apparatus which can generate electricity using only

piezoelectric element.

Reference documents

Ikuno high school “Tankyu Il “proceedings. 2017 “efficiency

of piezoelectric element power generation”



HFEA0)

FRoMRD 5t

AN 1 R

1. Bt

BEICKBEN G750 R TH B <
LD EnH D, BRITE > TH~D &
KIGFEDHNZE F I 2 IRIMNRE D E O
ERICBfRLTWD Z ey nods, R4
FROEIZ ST D & R OEER M L <
720 EORERIREN EHT 5, T
KA SESZ LIk ->T, EAD
M ERZBE DI & THEN TV DR
MEEoCTHhINWEB X, 2T, #4t+
RO SRIZER LTz,

2. &R

&EIE, OWE XV Al O KGR
BWZ ETHLND DT, FRIMRIZK LT
LEAENRELS 2D LB XD,

3. Ak

- I EHE E ORI

RO LED, RAMRZ + h b TR %
RN EZET D). N TP AZ(EE
IR %), HPIER23, 43Q) & Ui L, X
DX D IZEIEE A BE L 72,

AF R & RO Al [

- JE

W, TVI UL RMEHNELE, 4
fif L7=ibEHC R4 LED 6% K &+
oo BERTZ + N T U U AZ B LT

TRAMBUICEOE U TV 7Z B i D 38 S TR
FaROTZ, W1 EIC oS 3 B3R A
(FLANIE RO oYt

4. FER LB
IR OEY 122> T, @07 /L2
= LD XD RERITKEERE D, i
X, BROEEITEAYT-H5E, o=
FILF— T H BB T OESICH b5 53,
HEE IS & oYL F CIRER O N %
gt 3 5%, JIX B RE ISR S Te
BOHFIZALT, BkRiRSNH72DTHDH

LEZLND,
*F  BRBOK SR
Erk oy TR R ST EE (%)
pi 472
FILI=H L 48.9
¥ 26.8
5. FEEm

SBIT A &R, IROMR O SCEHE D
BWZ Enbns,

6. B
ST, BN THLREER LV EWLO
PERL R ORUWEIZIGH L T E 20,

235 3R
s RS T3 DEOWIT & S5 |
sl TRROSERE 6 (SRS & 4

B |
B ESR S THRIMROMEEL SRR
JINZEA



HFEA0)

The Refection of Infrared Light

Kazuki

1. Introduction

You feel hot in the room which is not hit by
sunlight. Investigating why you feel hot,
we found that infrared light in the sunlight
affects materials creating a temperature
increase. When infrared light hits the
materials, it makes gas molecules move
faster. So the temperature rises. We would
like to create a heat shield which is effective
at preventing temperature increases by
reflecting the infrared light. So we thought

about reflectance of infrared light.

2. Hypothesis
We thought that metals’ reflectance of
visible ray is high, so reflectance of infrared

light must also be high.

3. Method

- Creating measuring devices

We prepared an infrared LED, an infrared
photo-transistor; an infrared light receiving,
transistor: electric current amplifier,
resistors (23, 43Q),and we created
circuits.(Figure1)

Figure 1

- Measurement

We prepared copper, aluminum, and wood.

Next we made materials to reflect the light

Kojima

Yoshiki Kin

of the infrared light LED. Last, we measure
the reflectance by measuring power of
electric current. We measured three times,

and determined the average.

4. Results and Discussion

Reflectance was shown as in Table1.
Copper and aluminum are metals and
metals’ have high reflectance. This is
because when light hits the surface of
metals, the energy of light is used up by the
vibration of free electrons but free electrons
give out a light which has the same
vibration frequency as before. In
consequence, the light is blocked by the
free electrons in metals and it is reflected.

Table 1

5. Conclusion
Metals’ reflectance of infrared light is as

high as visible light.

6. Outlook

For the future, we should search for
metals that have a reflectance higher than
any other metals and we want to contribute

to production of heat shields.

References
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Invisible World ‘K’

Yanagitani Taishi,

<Motive for verification> When an object falls,
gravity and air resistance will soon come to balance.
But, we doubt that physics teaching materials are not
dealt with too much about the air resistance coefficient
K. We had wanted to know what relationship it has with
the elements of the object by finding concrete

numerical value.

<Hypothesis> When the bottom area is large, the area
touched by air increases and the terminal speed slows
down, so it is considered that the air resistance value

increases.

<How to experiment>Attached a measure with a gum
tape and dropped a rectangular parallelepiped of five
different bottom areas with a constant weight from
vertical 1 meter to shoot a movie with CASIO EXILM
EX - F1. We synthesized it by separating them on a
personal computer. With this data, the value of the air
resistance coefficient K was derived from the equation
‘mg=kv’. However, the gravitational acceleration ‘g’

was calculated as 9.8m/s’.

<Result, Consideration> From the graph, k is
considered to be proportional to the square of the base
area. Therefore, it is considered that the following
relational expression holds.

mg=k’'S?

Nakagawa Touma,

Tanaka Michihiko

“Termination speed and air resistance coefficient

[EmEiE R ZRIEHRE
S(cm?) v(m/s) Kkg/s)-1072
1 5.2827 1.037
4 3.9908 1.3727
8 3.8004 1.4415
9 3.7829 1.4482
16 1.2767 4.291
* mg=54782-10"3
6 K
4 y =0.0101x + 0.9402..®
2 .............
IS 'Y )
0 S?
0 100 200 300 400

Relationship between "square of bottom area and air

resistance coefficient"

<Conclusion> The larger the base area, the larger the
value of k.

<Future prospects> As in this experiment, various
factors are extracted from the constant k. Obtain air

resistance of objects with different shapes.
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Changes of manganese like Chameleon

Nami Takemura

1, Introduction
We’re interested in the “chameleon reaction”. The
reaction is that it change color in the order of green,
blue, purple and red as if it’s like a chameleon when
dropped water into a mixture of manganese dioxide
(MnO,) and potassium hydroxide(KOH) melt with
intense heat.

2, Hypothesis

The discoloration caused by the change in the

oxidation number of manganese. It is considered that
reacts momentarily when add water, the larger the
amount of water added, the larger the surface area,
the easier it is to oxidize and the faster the color
change.

3, Experiment
Experiment 1

@0.2 g of MnO, and 0.5 g of KOH were placed in a
crucible and melted at about 600°C.

@1t was taken out from the crucible, added with distilled
water, mixed, and filtered.

@A few drops of the green filtrate was placed in a petri
dish, 10 mL of distilled water was added, and change
was observed.

Experiment 2

(DOperation as D,@ in (1) was performed.

@Four containers with different bottom areas were
prepared, a few drops of the filtrate was added to each ,
and then 10 mL of distilled water was simultaneously
added.

Experiment 3

(D10 test tubes were prepared, one drop of the

filtrate was added to each, and then 8, 10, 12, 14, 16,

Hiroha Doi

Yuika Fuzimoto

18, 20, 25, 30, 35, mL of distilled water was
simultaneously added to each vessel.
4, Result
(1) When distilled water was added to the solution, it
slowly discolored from green to blue, blue purple,

purple, red purple, red.

(2) The one with the largest bottom area first
changed to green, blue, purple, and red. The other
discolored in order from the largest bottom area,
all red at the end.
(3) The solution containing 10 to 30 mL was
discolored at almost the same speed. Only 8 mL
of solution is slowly than others.
5, Examination
MnO, and KOH reacted to produce manganese
oxide, and from the result of (1), “green” was
attributed from manganate ion (MnO,*") and “red
purple” was attributed to permanganate ion (MnO, ).
It’s considered that the following reaction occurred
over time.
2MnQ, +4KOH + 0,—2K,MnO,
3K,;MnO, +2H,0—MnO, +2KMnO, +4KOH
The larger the area exposed to air, the easier it is to
oxidize, and the faster the reaction. As the amount of
water increases, the reaction becomes faster, but the
speed is limited.

6, References
L e BE mFEFR ALy L%
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Formic acid Fehling reaction
Okura Toyama Masumura Moriguchi

1. First

Generally,
aldehyde( — CHO)reduce Fehling liquid, and
show Fehling reaction that is deposited Cu:O.
However formic acid (HCOOH) that has also

Fehling reaction is hard to undergo

organic compound that has

a chemical reaction. We take notice of this
phenomenon, and trying to research condition

that show Fehling reaction.

2. Hypothesis

Before interim report announce, we think that car
boxy—group (—COOH) of formic acid alienate
reaction. So, we tried to react NaOH to neutralize
an acid with a base. However, the value of that
need to form CuzO does not provide for this. And
so, we take notice of the points of that speed and
violence of that NaOH dissolve. And we thought
that increase in NaOH that need to react as the

room temperature become low.

3. Experiment method

1. Prepare Fehling liquid A(copper sulfate liquid),
Fehling liquid B(sodium hydroxide), formic acid,
and distilled water 0.5mL each other.

On this occasion, setting of these liquid 10°C
20°C,30°C.

1. Each solid sodium hydroxide are put on

these, and we research the value of Cu,O that are
formed.

Still, each experiments we heat these test tube up
about 80°C.

4. Result

\Q 0.3310.41]0.42|0.43|0.45|0.5|0.51
10°C O | A
20°C O |0
30°C | X X X X

O ; It produced Cu:O.
A\ 5 Tt produced a green-precipitate formed.

X ; It produced no precipitate was formed.

5. Consideration

Precipitation of CuzO was made by adding OH -
before the form ion complex with Cu?*.Also, on
the graph, shows the temperature before reaction
is involved with the formic acid at Fehling
reaction. From this, it is considered that the
thermal motion of the particles is related, and as
the temperature is lowered, the movement of OH
~ becomes smaller and more NaOH is required.
In addition, it can be considered that the
precipitate was

precipitation of green-blue

caused by excessive addition of NaOH, resulting

in precipitation of CuCO3 - Cu(OH),.

6. Working title

We cannot maintain the temperature for a long
time. We cannot weigh solid NaOH under the
third decimal place.Use other chemicals to
prevent deliquescence of solid NaOH and read

accurate NaOH values.

1. References
- Wikipedia of the Fehling reaction.
- Wikipedia of the green-blue precipitate.
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Rainbow Flame
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Rainbow Flame
Taishi Ishikawa Takato Suzuki Daiki Fukai Yuki Yokota

1 First
We are interested in study which the color
change of copper’s flame reaction by compound.
Therefore we wanted to try other element how to
change it. Also, we found “rainbow candle” and
thought we could produce rainbow flame using
flame reaction. This way, our study began.

2 Hypothesis
Copper’s element other than will be changed a
little color. However, it is based on color on the
text book. Rainbow flame will be decided
realization by percent of compound.

3 Experiment and result
(Experiment I )
Correlation between flame color and
composition anion 4
(Content I)
We made solid fuel for (CH3COO)2Ca aq and
C2H50H. (CH3COO)2Ca aq to C2HsOH are
volume ratio 1 to 5. Five kinds of the metal salt
(Li,K,Ca,Cu,Ba) putted on solid fuel. The metal
salt is all 0.30 g. They light and we observe
flame reaction.
(Result I)
Apparently flame reaction of copper is
different color from compound. Also the other 5
metal salt did not have a big difference in color.
In addition, the hydroxide metal salt did not
color very much. The cause is this solid fuel’s
ignition temperature or this solid fuel contain

(CH3COO)2Ca.
(Experiment I)
Combination the metal salts to produce rainbow
-colored flame 6
(ContentII) )

We made solid fuel for C17H3sCOOH and
CH30H. LiCl and various kinds of the chloride
metal salt putted on solid fuel. They are all
5x107 mol. They light and we observe. We
looked for the metal salt that has a good
balance with LiCl. Moreover approaching
rainbow-colored flame.

(ResultTl)

As aresult we found LiCl and BaCl2 were a
good combination. In addition we added
CaCl2.We wanted to get shortage color
therefore we added CuCl2 whose color is
green-blue. That result copper’s green could be
seen mush color. In this way we reduce CuCl2
one-ten before one. Moreover we added KCl
whose color is reddish purple. Then we could
see rainbow-colored flame reaction.

Diagraml.

Rainbow-colored flame reaction

LiCl : BaCl2 : KCIl: CuCl2
=10:10:10:1

(substance amount ratio)

Discussion and Conclusion

We think flame color and anion have a little to
do with each other. We think the reason why is
that different tradition element ex. Cu and
typical element ex. Na K. Each metal salt’s
flame reaction temperature is different. In this
way we can see some flame colors, that is why
the difference of flame reaction depends on the
position.

Future plans

We found LiCl:BaCl2:KCl:CuCl2=10:10:10:1
(substance amount ratio) can make rainbow flame.
However why we reduce CuClz. Also we look
up this ratio is the best substance amount ratio to
make rainbow flame. For now step, it is difficult
for us to make stable rainbow flame. We look up
we can produce rainbow-colored flame stable.

Bibliography
CHEMISTRY&EDUCATION  Volume 65, No.3
2017 [Various subject to be involved in flame

reaction| Tetsuya Fukano
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The difference between dilute nitric acid and concentrated nitric acid in color

Gumma Kubo

1 Introduction

Various oxidizing agents and reducing agents are listed in the
textbook. But we wondered why this reaction always occurs in

any combination. So we wanted to experiment about it.

2 Hypothesis

Depending on the oxidizing agent and the reducing agent, we

thought that there might be a combination that does not react.

3 Experiment

Experiments were conducted in various combinations as

shown in the table below.

Souta Yasui

Oxidant Reducing
Result
agent agent
KMnO4 H202 Oxygen bubbles occurred and
I'| 0.02mol/L 0.9 mol/L turned reddish  purple to
2mL 1 mL colorless.
KMnO+4 H2C204 When it was exposed to hot
I| 0.02 mol/L 0.03 mol/L | water it became colorless from
2 mL 2mL reddish purple.
H202 KI After changing from reddish
II| 0.9 mol/L brown color to yellow color, gas
03¢g
1 mL was generated.
HNO3 KI
IV 1.32molL 0.1 mol/L Almost no change was seen.
2 mL 2 mL

(In Experiments I to III, 2 mL of 1 mol/L sulfuric acid was

added to acidify the oxidizing agent, respectively.)

From the above results, Experiments 1 to I showed color
change as described in the literature although the formation and
the generation of gas were seen, Experiment 4 shows the color
no change or gas evolution was seen. To nitric acid there are
dilute nitric acid and concentrated nitric acid, and when it is
concentrated nitric acid, precipitate was found to be produced.
So we the concentration of acid was minutely minced and

experiments were carried out.

Ryuto Masui

Concentration of nitric acid [mol/L]
0 1 2 3 4 5 6 7 8§ 9 10 11

Figure.l 2 mL of potassium iodide at a concentration of
1,0.1,0.01 mol/L was added from the top.

As described above, the reaction was changed at the
boundary of the nitric acid concentration of 5 to 6 mol/L, and
a precipitate was formed. Therefore, experiments were carried
out by adding 2 mL of 1 mol/L potassium iodide in 0.2 mol/L

increments of nitric acid in the range of 4 to 6 mol/L.

Concentration of nitric acid [mol/L]

4 42 44 46 48 50 52 54 56 58 6.0

Figure.2 2 mL of potassium iodide at a concentration of
1 mol/L was added from the top.

4 Results and discussion

We could not find a combination that did not cause redox
reaction like the original hypothesis, but we found that it
depends on weather it reacts as concentrated nitric acid or as
dilute nitric acid for the reaction due to the difference in nitric
acid concentration. Also, when reacting as concentrated nitric
acid, a precipitate is formed, so the boundary between dilute
nitric acid and concentrated nitric acid is considered to be 5.2 to
5.8 mol/L

5 Future plans

I would like to repeat verify character tests whether the
results obtained in this experiment are reproducible. In addition,
precipitation was not formed when nitric acid was 5.6 mol/L,

So I would like to investigate the reason.

6 References

Suken Photo science
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Silver Tree
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5 : Conclusion

1 : Relation of preceding study and this experiment By being enabled electron transfer between two
First, metals, silver quantity which difference of
Because of the difference in the ionization tendency of ionization tendency with silver deposit from small
different metals, a metal shaped like a tree appears metals increased.

when an aqueous solution including a metal ion which
has a weaker tendency is poured onto a wire which
has a stronger one. It showed that the different speeds
at which a silver trees formed from 4 different metals.
Moreover a larger difference in the tendency between
the tested metal and Ag led to a larger tree forming in
the same amount of time. This experiment shows
connected two metals affect the amount of Ag tree.
Zn|AgNOsaa | Cu
2 : Hypothesis
We hypothesized that by connecting the two different

kinds of silver trees that appear would decrease. In

other worlds, the same amount of silver trees might

appear.
3 : Experiment Sn|AgNOszaa | Cu
We observed the length of silver tree, the metal wires Pb | AeNOsaq| Cu

soak them in aqueous silver nitrate (0.1mol/L, 3ml).
The experiment, we decide to soak Cu in aqueous
silver nitrate, then we did control study which
researches the defference from others.

4 : Result and Consideration

Amount of emergence of silver tree of Cu with small

difference in the ionization tendency with silver is the 6 : References

smallest in quantity of silver tree, but by connecting Number Research Publication Editorial

another metal, the difference from other metals with [ revision photo science catalog | (Number
the large difference in the ionization tendency with Research Publication issue Heisei 28 February 7)

silver were narrowed. Sometimes Cu are longer than
other difference in the ionization. (look at right
picture).

By being done electron transfer amount of electron
react with ionic silver changed. When a kind of

metals compared this experiment, result changed.
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Magic Water

Miku Kodera  Nana Tanaka

1 First

When we were researched about chemical reaction, we found
the movie of a BZ reaction accidental. Then we were surprised

at its beautifulness and were interested in the oscillatory reaction.

By this study, we would like to make the relation of a reaction
and temperature clearly.

% What is the Oscillatory reaction?

It is the phenomenon that the density of the product changes
with the periodicity by one kind of chemical reactions. By this
study, we experimented using oscillatory reaction by redox of
manganese used malonic acid CH2(COOH)2 and potassium
bromate KBrOs.

BrOs™ +Br +2H" — HBrOz+HOBr

2HOBr — HBrO:2+Br +H" ]
HOBr+Br +H" — Bre+H:0 @
BrOs” +HBrO2+H® — 2BrO2+H20

5BrOz+Mn?* +4H20 — 5HBrO2+MnOs™ +3H" } (i1)
2HBrO:z — BrOs” +HOBr+H’ "

CH2(COOH)2+Br2 — BrCH(COOH)2+Br +H"
2MnO4~ +2BrCH(COOH)2+2H" (1i1)
— 2Mn?* " +6C0z2+Br2+4H:20

()  Is generated by oxidative reaction. Then Br~ decreases
and BrO:2 increases. Gradually, the reaction rate of (i)
decreases and the reaction rate of (ii) increases.

(ii) Mn?2* decreases by oxidative reaction. Then MnO4~
increases. When this reaction starts once, the reaction
rate rises suddenly. Gradually, the reaction rate of (ii)
decreases and the reaction rate of (iii) increases.

(i) MnO4~ is deoxidizes to while malonic acid is being
disassembled. at the same time, Br™ is reproduced. As
a result, the reaction rate of (iii) decreases and the
reaction rate of (ii) becomes dominant again.

Changes in color are due to the reaction of (i) and the
reaction of(ii) and @ii) alternately repeated until
malonic acid is consumed.

2 Hypothesis

Generally, in a chemical reaction, a particle in the
solution will be in the activation state when the
temperature is high. In this way, the higher the
temperature is, the shorter the interval of oscillate
becomes and more oscillatory reaction happens in fixation
time.

3 Experiment+Result

<Experiment [ >

We did the following experiment to consult the preceding
study.

Contents

(1)Put a phosphoric acid H3PO4 4 mL in a beaker with
distilled water and set the temperature of the
solution to 50°C.

(2) Stir the solution of (1) using stirrer and put malonic
acid 0.45 g, potassium bromate 0.40 g, and Mangan
-ese sulfate(11)MnSO4 0.13 g in it.

Minami Matsuo

#®

~1Is the trick chemical reaction!?~

Miku Yonekawa

Result
The color of the solution changed into red purple
from colorless. After that, it kept changing color
alternately like Figure.1.

| g

Figuer.1 change of color by the oscillatory reaction

<ExperimentIl > raise the temperature---
Contents
Set the temperature of the solution of experimentl to
60°C
Result
The interval of oscillate became shorter and it
oscillates more activity than experimentl.

<Experimentlll > lower the temperature:--

Contents

Set the temperature of the solution of experomentl to
40°C
Result

The number of times of oscillation is less than

experimentl. However, it keep oscillating with the
periodicity in fixation time.

< ExperimentIV >lower the temperature further---
Contents
Set the temperature of the solution to 30°C
Result
It didn’t react before the color of the solution changed
into red purple only once. We gained the same
experiment result in less than 30°C.

4 Consideration

We found out that oscillatory reaction doesn’t happen
when the temperature was too cold by experiment III -
IV. In addition, the higher the temperature is, the
shorter the Interval of oscillate becomes and more
oscillatory reaction happens in fixation time by
comparing I II. However, it was thought that reaction
besides the purpose happened at the same time because
the solution has become impure. For these reasons, in
experiment of oscillatory reaction, 50°C is most suitable.

5 Future plans

It was found that the reaction rate became faster as
the temperature increased, but the cause of turbidity
of the solution in Experiment I could not be
ascertained, so explore the cause.

6 References

1) MRERIE KRB
http://www.ed.tus.ac.jp/~kaken/studies/01/01_wed.pdf#tsearch=
%27%E6%8C%AF%E5%8B%95%E5%8F%8D %E5%BF%9C+%
E6%B0%B4%E6%9B%9ICHET7%8F%AD %27
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Pill bug’s favorite food

Itakura Moe Kuramoto Rina Tanaka Miku

1. Motive of our experiment

We're interested in if pill bugs which are
omnivorous have their favorite and whether
they use a sense of smell.
2. Hypothesis

We think that pill bugs prefer the foods
Calcium consisting pill bag’s shell.
3. Contents of experiment
(1) Experiment1
We fed vegetable and daily containing more
Calcium.
(2) Experiment2
According resultl, we examine distinction of
biting at vegetable changed by small,
sweetness, and salt.
4. Result of experiment
(1) Experiment1
Parmesan cheese and law- fat milk decreased
they certain high Calcium more Calcium and

cabbage not containing decrease a lot.

(2) Experiment2 the most smell of tight green
pepper decrease a lot among the vegetables

that had been experiment.

Food Amount of eating (g)
green pepper 3.54
ginger 2.24
garlic 1.79
green onion 1.43
orange 1.06
garland 1.04
chrysanthemum

Food Content of Ca | Decrease
(mg/100g) (g)
Parmesan 1300 1.55
cheese
yogurt 160.0 0.59
law - fat milk 130.0 1.78
okra 90.00 0.95
cabbage 43.00 1.04
cucumber 26.00 0.82
Green pepper 11.00 0.91

5. Consideration

(1) Experiment1

They ate more food containing Calcium, but we
can’t say whether this result was involved in
their favorite. We didn’t weigh accurate
decrease because the weight might be reduced
by drying.

(2) Expariment2

We think pepper has decreased the most
because methoxypyrazine is included a lot in
the smell such as the wet dead leaf and raw
materials of expressed wine, a grape. garland
chrysanthemum is little quantity to eat
because it contains a lot of odorous ingredients
dislike insects named Perylaldehyde. We
thought food containing the same odor
components as dead leaves.

6. Point of reflection

We should have examined many vegetables and

narrowed down on what they like.
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Hamster’s sense of vision, smell, and touch

Masaoka Minami,

< Motive >
Many kinds of animals are thought to be able to

memorize things. So, we thought that hamsters have ability

for memory. We were also interested in how hamsters

memorize the maze route. We tried a maze experiment to

verify the memory of the hamster.

< Hypothesis >

* Hamsters can memorize the route and pass through
faster by experimenting every day. (@)

* Since hamsters are murine, they choose the route by
sense of smell. (@@)

* They have their dominant hand or foot as same as
humans. (@)

< Method >

@ : Djungarian hamster (3 months of age, &) x3

* Time limit : 10minutes

* Period : for 8 days

We measured the time that

hamsters passed through the maze

(right figure). We set A~F points and

put sunflower seeds on the points.

@ Using the maze same as experiment], we conducted the

experiment for two additional weeks. We experimented in a

light room first half and in a dark room last half. We didn’t

put sunflowers.

©® We added hamster's smell on

the flooring of the device (right

figure). We made new devices

every time.

O We put a hamster on © of the

device and let hamsters walk free for

Sminutes. We counted how many

times hamsters turn right and left.

Takahashi Yui,

Ueda Manami, Chimoto Mei
< Result>

@ Hamsters could pass through the maze fast after .

Changes of time which hamsters pass through the maze

(min) Hamster 1  Hamster 2  Hamster 3

(date)

@ They didn’t memorize the route by the sense of vision

because the result didn't change with or without light.

Changes of time which hamsters pass through the maze

(min)

Hamster 1 Hamster 2

(date)

@ They chose their own odor: 7 times

They didn’t choose their own odor: 5 times
The entire result...right: 9 times, left: 3 times
—They have a habit of turning right.

OThey turn right more than left—2 times
They turned left more than right—6 times

—Hamsters tend to turn left rather than right.

< Discussion >

In the maze experiment, they could pass through it
faster day by day, so we found they have ability for
memory. However, we couldn’t find how they remember

the route depending on sense of vision, smell or touch.
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Let's make a new species!

~Road to successful creation of protoplast~

Akari Hori, Yumi Tsutsui, Chika Toyama

Motive

We knew my seniors' research and we were
interested in making protoplasts. We tried
to make them.

Experimentation
Materials: aloe, carrot, lemon, onion
eggplant, paprika, petal of azalea and

tomato

P> Making protoplast in single species

(D Cut the materials to Imm square

(2 Put these material into micro tube with
enzyme solution
»*Enzyme solution:
Mannitol, Pectinase, Cellulase, Cacl2
solution, Distilled water

(3 Keep the tube one day to mix enzyme
solution and sample well. We often used

aspirator to mix them quickly.

P> Fusing two protoplasts of different species

D Mix two protoplast solution on a slide
galas.

(2 Add polyethylene glycol to slide galas
and wait a minute.

Results and discussion
P> Protoplast of single species
We could observe protoplasts of aloe, petal
of azalea and carrot but we could not find
protoplasts of the other species. It is
thought that thickness and hardness of the

cell wall prevents making protoplasts.

P Fusing two protoplasts

We could observe adhesion of two proto-
plasts look like the two photos but we couldn’t
observe cell fusion completely.

We guessed that these effect are caused by

- Difference in size of protoplasts.

- Difference in thickness of cell membrane.
* Problem of our experimental skills.

+ Time of fusing protoplasts was shorter.

| aloe+ carrot

<—aroe

«<—carrot

| aloe+paprika

<—aroe

1 paprica

Future plan
We will search why two types of protoplasts

couldn’t fuse.
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Worm 1s Friend!?

Tatsumi Tamaki

Introduction

Worm Compost is the main object for decrease

damage of environment and human. The way is

changing from garbage to manure by using

worms. I researched what kinds of food is

helpful for worm and to make good compost.

Hypothesis

To compare with the rice bran compost that has

been reported before, I used Natto(fermented

beens). Natto is also fermented food and easy to

get. So I thought that the earthworms kept with

natto propagated most, and that there were

many soil composts as well.

Method

(1) In order to keep the temperature, collect
earthworms on a case made of polystyrene
foam, put the soil, and mix it with fallen
leaves or food. As a control experiment,
prepare one that contains earthworms and
one that does not contain earthworms. In
addition, the soil mixed with dead leaves
was mixed with branches and breathable, so
in order to improve breathability also for
the other soil, what becomes a nourishment
of the surface Kanuma soil washed away
with water, dead leaves mix it with all the
soil except for, mix the leaves with soil,
peel of fruits, and peel of vegetables as
garbage. Also, we mixed the rice bran and
the natto mentioned in the hypothesis, we
prepare a total of 10 cases and observe the
activity of the earthworm and the change of
the body in that state.

(2) In order to see a comparison of compost to

the soil made in (1), we plant relatively
long-growing radish. Observe the growth
rate of radish, the actual weight, the number

and strength of leaves.

4. Result

(1) The earthworm of the dead leaves was
about twice as thick as the worm and the
length before the experiment, but the other
samples did not change.

(2) 1 was observing the growth condition of the
radish but did not germinate.

Consideration
From the results of (1), it was found that
earthworms prefer to eat dried ones rather than
those with more water. Also, plant leather and
rumen rust, such as rice bran, are prone to
spoiling, but along with that it is also found that
mold must grow on the soil unless it is stirred
regularly. Also, because natto has a lot of
stickiness, it considered to be a hoax in the soil,
earthworms moved around in the earth and
could not put in air. The reason why the radish
of (2) could not germinate was found to be
because it was impossible to reach the
germination adaptation temperature because it
was experimented in the winter.

Future tasks

I’d like to try the same experiment when the

temperature becomes warmer for radish again,

and I would like to experiment with other plants
as well.

References

Akarukukouwa [ Let’s start with worm

composts. ]
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Metachrosis of the killifishes

Sumomo Uemura , Anna Miyazaki

1. Introduction
We would like to make an experiment using close
creatures. We are interested in killifishes which live in
the school pond. After checking it, we arrived at a
theme called the metachrosis
2. What is Metachrosis ?
It’s the reaction by which one brings the body color
close to a back ground color as much as possible and
the important survival ways for small fish like
killifishes. The body color of poikilotherm such as
fish is made by the workings of the chromophore
called a pigment vesical in the skin. A pigment vesica
is classified by the color the pigment substance which
is included in that with KUROMATOSOMU which
are circled small container authorities in the cell
presents to a further limit film into 6 kinds, a black
pigment vesica, a red pigment vesica, a yellow
pigment vesica, a blue pigment vesica, a white
pigment vesica and a rainbow pigment vesica. The
killifish is known to have a melanophore of these, a
yellow chromatophore and a white chromatophore and
a rainbow chromatophore.
3. Hypothesis
That’s why there are 4 kinds of pigment vesica a
killifish has, it'll change into the respective colors
by the environment of the black yellow white and
be iridescently by the environment of the red blue,
and I think I reflect the color of the others and
dissolve in the environment.
4. Experiment
Things to prepare

Killifish *12, water tank *6, net, pure water,
drawing paper (black, yellow, white, red, blue),
laboratory dish, gauze, GG tweezers, slide glass,
cover glass, spuit, microscope
1) A Kkillifish is taken out from the water tank and

put on a gauze soaked with water quietly.

2) Take 1 scale of a killifish using GG tweezers.

3) Prepare the slide for observation.

4) Put the killifish in the water tank covered with

the color paper.

5) Wait for from 10 to 20 minutes.

6) Do same work like (2)

7) Do same work like (3)

8) Observe each prepared slide with a microscope.

5. Result

Black — Black metachrosis became large and
increased.

Yellow — Not only yellow metachrosis but also
black metachrosis increased.

White — Black and yellow metachrosis became
small and decreased.

Red — Only the number of black metachrosis

was increased.
Blue — Only the number of black metachrosis
was increased.

6. Applied research

We changed the color around the water tank this

time, it might changed the brightness in the tank

darker. So we need to keep the tank bright and

observe metachrosis of the killifish

1. References

[general remarks] A chromatophore and a

metachrosis - biology experiment of the killifish:

About experiment 6 Naomichi Okamura (human

being synthesis science graduate course, molecular

information, molecular control medicine specialty /

basic medicine system)

The teaching materials of the metachrosis of the
killifish
- I turn on a life phenomenon from an individual to

a cell, and it is understood —
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The Effect of Wasabi

Wada Kaito Yamamura Keito

1. Motivation

Last time we were investigating about the dehydration ability of
mold and learned that wasabi has mildew-proofing ability in the
research. We were interested in the relationship between wasabi
and mold. We researched them this time.
2. Hypothesis

In order to investigate the influence range of the volatile

substance, the distance of wasabi and an object and the volume of
the container containing the two were changed. Mold grows first on
the rice cake in a sealed container whose container is large and the
distance is long. As the container is small and the distance is closer,
the effect of the wasabi lasts longer. I predicted that mold would not
grow on rice cake even after 1 month.
3. Experiment

Wasabi and mold were left in sealed containers for about 1 month,
and we observed the progress. Comparison was made by changing
the two conditions of the volume of the containers and the distance
between rice cakes and wasabi.
(1) Tool: commercial rice cakes, tube wasabi, plastic sealed
containers (four large sizes, three small sizes) , an incubator , water,
aluminum foil, Petri dish

Small~about 200 ml, Large-~two about400 ml, one about 600 ml
(2) Method
(DPut 1.5 grams of wasabi on a dish of aluminum foil in six
containers, and change the distance(far,middle,close) separating 5
grams of a rice cake. In addition, prepare one large container
containing only a rice cake, observe under the same environment for
comparison without wasabi. Distance is 10 cm 5 cm, 0 ¢cm in large
container, and, 8 cm, 4 cm, 0 cm in small container.

(Example)

Left picture: a large container & distance (far) combination.

Right picture: a small container & distance (close) combination

@While keeping the inside of an incubator at 30 degrees for about 1
month, there. Put the sealed containers and see the change of the
appearance of rice cakes and wasabi. In order to prevent drying, a
petri dish filled with water was added. At first, the temperature was
set to 25 degrees, but we thought it was better for mold to be a little

warmer, so we changed temperature to 30 degrees.

4. Result

\ With wasabi Without wasabi
size L L L S S S —

distance F M | C F |M|C |—

result X X X X X X Yellow spots

Even after about 1 month, the molds did not grow in the containers
containing wasabi. The rice cake of the wasabi-free container saw a
little yellow spots that seemed mold. Wasabi was not rotten. The
smell did not change either. Some of the wasabi were discolored.
5. Consideration
With this experiment, molds were prevented from by volatile

substances of wasabi in a sealed container. In addition, it was found
that the volume of the container and the distance between wasabi
and rice cake were not related to the mold growth even if conditions
were changed. However, we cannot deny the possibility that the
humidity and temperature setting in the incubator is insufficient,
and we need to research to check the proper distance and the
volume.
6. Prospect

Based on the consideration, we would like to try to replace rice

cakes with bread that is easy to mold as well and changing the

environment setting.
7 References : [On breeding prevention of rice cake mold] —

Gifu Prefecture SSH Announcement Report
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The risk of moving plants
Takeuchi Mako, Wada Emiri, Ohno Mayuka

1. Introduction

Fly traps (insectivorous plants) hane a
special ecology that eat insects. They live
places that have little phosphorus and
nitrogen. Therefore, they get most of the
energy for living from insects. They catch
insects by closing their leaves. We are
interested in this funny plant and research
whether leaf closing speed is change
depending on the state of energy they have.

2. Hypothesis

Fly traps get energy by photosynthesis
and catch insects. When they can’t carry out
photosynthesis, they falls into shortage of
energy. Then, leaf closing speed becomes
fast since they needs insects.

3. Experiments

Experiment.1
B Methods

We carried out thin-layer chromatography
with the leaves of camellia and fly trap and
compared the colors.

Result :

We could see chlorophyll like camellia and
found fly traps had photosynthetic ability.

Experient.2
HMethods

+ We prepared four fly traps.

- We set up two of them in the light space
and the others in dark space. Then we
keep the room at about 20~ C.

We chose three leaves from each

individual. Then we measured the
closing speed of the leaves when we
stimulated the leaves with toothpick.

4. Results

Light place
+ The closing speed of the fly traps became
repeatedly faster and slower.
* The latter changes of the speed were alike
in two individuals.
* The latter speed became faster as a whole.

Dark place
+ Once the leaves closed/opened, some of

them no longer opened/closed.
+ The speed was fast just before they no

longer move.

5. Consideration

* In the light space, the closing speed became
slower after quick closure. This was because
they used a great amount of energy for
closing leaves quickly.

+ In the light space, the speed tended to
become fast in the late. We thought they
could get enough energy to move leaves by
photosynthesis.

« In the dark space, they couldn’t close (open)
leaves at once. It is known that fly trap uses
a big energy when they move leaves. We
thought they could not get the energy to
move leaves without photosynthesis.

6. Conclusion

+ Fly trap uses big energy to move leaves.
Even though they were placed the situation
which they couldn’t carry out photosynthesis,
the closing speed of leaves doesn’t become
faster.

7. Reference
https://www.sekisui.co.jp/csr/contribution/nex
tgen/bio_mimetics/1183607_27856.html
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Let’s make yogurt ! ~living in our body~

KikuyaShogo,

1, Motivation for experimentation
Putting milk in yoghurt, the amount of yoghurt is
increase. It is considered that we can make yogurt
at home. So we tried to investigate conditions that
making yogurt which can eat safety in a short
time at home.
2, Hypothesis
« Lactic acid bacteria is necessary for making yogurt
+ Yogurt is made faster at the high temperature
« It is easier to get yogurt at the temperature
closer to our body
3, Experiments
PUI'EOSE1
Confirm whether lactic acid bacteria is necessary
to make yogurt.
<Experiment I> Food containing lactic acid
bacteria was added to milk and it was stored at
three different temperatures. We investigated
whether they became a solid such as yoghurt.

<Experiment IlI> We prepare two materials (milk
plus yoghurt:, one was thermally sterilized, the
other was kept at two different temperatures). We
examined how close they were to the original
yoghurt

Purgose 2

Investigation of the relationship between making
yogurt and time at each temperature
<Experiment llI> We put yogurt in milk and
examined the time that the materials turn to be like
a yoghurt. We measured PH of materials to judge
whether they became like yogurt.

<Experiment IV> Using the materials same as

experiment III, we Judged the solidity of yoghurt.

HasegawaArata,

NakayaDaichi, KawaiHiroki

4, The results

<Experiment I> Yoghurt was made when the
materials contained lactic acid bacteria and were
kept at high temperature.

<Experiment lI> Materials that were thermally
sterilized did not become like yoghurt.
<Experiment llI> As time passed, the pH was
decreased. The pH was decreased faster at high
temperature.

<Experiment IV> As time passed, materials got
settled. They were solidified earlier at the higher
temperature.

pH change with time

5, Consideration

According to our hypothesis, if lactic acid bacteria
are contained, yoghurt is made. At the higher
temperature, yoghurt could be made quickly, but
it could not be made around at the temperature
below 20 ‘C because lactic acid bacteria were
inactive at the low temperature.

6, Conclusion

We found that alive and active lactic acid bacteria
are necessary to make yoghurt. The higher the
temperature, the faster the yoghurt can be made.
If the temperature is low, lactic acid bacteria do
not work and yoghurt cannot be made.

7, Future prospect

We would like to do experiments to make yoghurt
and get more accurate data.

8, Reference
http://www.takajo-hs.gsn.ed.jp/SSH/es3/08report/rep

2/08001.pdf#search=%27%E4%B9%B3%E9%85%B8
%E8%8F%8C%E5%AE%IF%EI%A8%93+pH%27
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The Water Purification Ability of Oyster Shells

Uchida Kaho

<Purpose>

We found that oyster shells have the water
purification ability. So we tried to improve the power
in some ways.

<Hypothesis>

Oyster shells purify water by the following three

reasons.

1. Aerobic microbes which adhere to rough surfaces
of shells decompose organic substances.

2. Micro holes of shells gather dirty components in
contaminated water.

3. Calcium of shells neutralize acid dirty water.

For the above reasons, we expected that the ability

would improve by adhering the microbes to shells and

increasing surface area of shells.

<Preliminary experiment>

Confirm the ability of oyster shells (6/30~8/9)
Method

First, we prepared two tanks and put 4kg of artificial
contaminated water in each tank. Next, we put 600g
of sterilized oyster shells in one tank and aerated both
tanks.

We observed COD, NH,", and pH by pack-test etc. for
2 months.

Result & consideration

Eventually, we considered that oyster shells impacted
on water because the level of NH," was lower in the
tank with oyster shells. And it was confirmed that
bacteria on the shells by gram stain method.

<Experiment 1>

Confirm effect of microbes (8/17~10/17)

Method

Two tanks of artificial contaminated water were
prepared. The components are half of the last
experiment to observe the NH," level more clearly.
And 600g of shells which used preliminary
experiment and already attached bacteria were put in
one tank and 600g of sterilized shells were put in the
other.

We observed NH," and pH for 2 months.

Result & consideration

It was confirmed that both water weren't purified

Ohara Kiko

because the NH," level stopped 8 and water appear
not to be transparent in both tanks. We thought it has
been caused by the dirt on shells with bacteria.
From the result, we thought whether there were
bacteria on the shells or not is not important.

<Experiment 2>

Increase surface area of shells (8/17~10/17)
Method

With the same contents as the last time, 400g of
smashed shells were put in one tank and 400g of
unsmashed shells were put in the other.

Result & consideration

It was assumed that smashed shells purified water
better than unsmashed one by results of the NH," level
and visual confirmation. We thought it is caused by
increasing surface area of shells.

<From these results>

We found that to smash shells and increase surface
touching with artificial contaminated water improve
the water purification ability.

<Experiment 3>

Compare the purification ability of oyster shells with
coral

Method

We found that coral purify water in some aquariums.
Two tanks of contaminated water were prepared, and
smashed shells were put in one tank and unsmashed
shells were put in the other.

Result & consideration

The experiment is now experiment.

<Future developments>

We want to make new water tanks which show the
effect of oyster shells enough, confirm the effect of
the detergent which decompose organic substances by
microbes, and make use of oyster shells if it was
confirmed that the oyster shells purified water better
than coral.
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The Color Vision of Guppies

Sho Mitsunaga Fumika Ichinose Atsuki

1. Motivation for research

Fish have a lot of color vision. So, we tried
to find the color that Guppy most reacts
with.

2. Hypothesis

We assumed that guppy who are more
sensitive to color than human are interested
in vivid color. Among them, because red is
not in the natural world, we thought that it
shows some reaction such as moving around

under red color.

3 . Experiment

We put the colored paper on the side of the
tank and examine the movement of Guppy.
<How to investigate>

1. Put 9 guppies ('3

?6) in a tank. (45X
73X 45)

2. Cover the tank with
Red, blue, white, blue
colored paper.

(Fig. 1 Wrapped the tank with drawing paper. )
4. To 1investigate the activities, took a
video from the above for 5 minutes
Crosslines were drawn on the screen, and the
number of times of
passing through each
line was counted twice
and the get the
average.

(Fig. 2Viewing the tank from the above)

4 . Experimental Result
« Guppies moved most actively when the tank

was covered with red drawing paper.

Seko

&40

« There is no big difference between black

and white.

« Guppies did not move a lot when the tank

was covered with blue drawing paper in

comparison to the other color paper.

(Fig.3 The number of times that guppies

passing lines.)

Vertical Horizontal
Average
line line
Red 97 146.5 121.75
Blue 67 75 71

Black 74 4 3 58.5
White 42.5 61 51.75
No cover 135.5 89.5 112.5

9. Discussion
Guppies moved actively when the tank was
covered with red drawing paper. Also guppies
moved a lot when the tank was not covered.
We thought that this is because guppies
visually recognized surrounding of the tank
and this made the guppies uneasy.
When the tank was covered with monotone
drawing papers such as black or white guppies
moved calmly. It is suggested that black and
white did not bother guppies very much.

It is concluded that guppies recognized
colors of the surroundings and reacted to the
which

conspicuous.

color uncommon 1in nature or

6. Reference
Evolution of the  “Nikkei

Geographic” February, 2016 Tokyo University

National

Shoji Kawamura sense of color
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Analyze past questions of TU and KU

Nisimori

Purpose

We will analysis past questions of both
universities and explore trends. In addition,
we’ll get skills to answer questions by trying
to answer a lot of past questions. Moreover,
we're going to discover points to answer
questions by making expected questions of

frequently occurring fields

Research contents

We researched fields of past questions of
KU and TU, and based on that data, we
made expected questions. The expected
questions in KU we made are fields of
Progression and probability, and that in TU
are fields of Integral, Geometry and

Equations.
Tokyo University
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Hayato ,Ymauchi Kosuke

Kyoto University
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What we learned

Questions with small questions are often
divided like that. (1) A question to grasp
whole question, (2 ) A question to answer a
next small question, (3) A question which
needs our ideas or skills. In other words, it
will be important to think with before
induction to answer question (3)

In addition, entrance examination
questions usually have a lot of other
solutions. Therefore it’s important to try

various approach.
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On perfect numbers with base prime numbers

Yuto Ishitoko

1. Purpose

s (1):
the sum of the positive divisors of natural number t.

At this time, it is known that the following expression
holds.

For n where 2™ — 1 is prime numbers,

t=2""1(2"-1) < t is a multiple of 2, s (t) = 2t

The lift side of this proposition is define of perfect
numbers with base 2.

In general, the fact that the natural number b is a
perfect numbers means that s(b) = 2b issatisfied.
And it is expected that there are no odd ones that
satisfy this and it is still an unresolved issue but this
research whether there is an odd number b that
satisfies s(b) = 2b is not considered."

The presence or absence of an odd number b

satisfying s(b) = 2b is not related at all.

Consider perfect numbers with base prime numbers on
perfect numbers with base 2.

Withp as prime numbers,

Let the following condition be the definition of perfect
numbers with base p.

n_ n_
a=p"! (”—1) for n where =—2
p—-1 p-1

It is purpose to research the equivalent condition for
define of perfect numbers with base p.

2. Method
Let maxp(a) be the maximum prime factor of a.

For a, the following holds.

n-1(p"-1 . . oph-1
a=p" (O3 for n whose prime numbers is Py

= a is a multiple of p, (p — 1)s(a) = pa + (p — 2)maxp(a)

(D

_,69._

If we prove the reverse, we can prove that the right side
of @ is the equivalent condition for definition of perfect
numbers with base p,

but we found that there is a counterexample in reverse
of M.

In the case of a = 1212741(= 32 - 47?% - 61), the reverse
of D does not hold.

If p = 3, since maxp(a)=61.

Assigning them to (p — 1)s(a) = pa + (p — 2)maxp(a).
(p — Ds(a)=(B —1)s(3%)s(47%)s(61) = 3638284

pa + (p — 2)maxp(a)

= 3-1212741+ (3 —2)-61 = 3638284

(p — Ds(a) = pa + (p — 2)maxp(a) holds,

but 1212741 has two prime numbers other than p

(3 in this case).

50,1212741 is a counter example.

Therefore we made proof by adding conditions to the

assumption.

3. Resulis

m: natural numbers,
n: natural numbers of 2 or more

It is a natural numbers that can be expressed as”

q: prime numbers, q > p,
‘aisa=p" g™ ( >

You can prove by adding the condition that.

4. Future’s view
—_ m m. m
n-1 Lo g™

a=p- "4

(ql,qz,---, q;: prime numberand,q; < g, <+ < ql.)
my, m,,--- my: natural numbers.

and verify the case of | = 3,4,5, -
determine how much you can relax the condition added

to the assumption.

5. References
(1) Perfect number of general base Yutaka Tanaka

(2) Let's begin research on mathematics (I) Shigeru litaka
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find the solution about scams of online
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My eyes are getting better!?

Kawakami Izumi Kondo Miku Shiga Kane

1. Motivation

Many Ikuno students have poor eyesight.
We were wondering if there was any way to
improve my eyesight without going to a

hospital.

2. Previous research and improvements

In the previous study, an immediate
effect was obtained from the experimental
results, but the original eyesight was not
improve. In the experiment , we improved
the reflection focus obtained from the
previous experiment.
1, Change the measurement method so
that vision can be measured more precisely.
2, Find out how you can fundamentally

recover your eyesight.

3. Experiment
Tkuno High School students targeted 14
people.
First, they measured their eyesight.
1. Close your eyes firmly.
2. Look up, down, left and right for 10
seconds with your eyes closed firmly .
3. Draw eight letters with your fingers
and follow it with your eyes.
4. Check your eyesight again while

thinking that you can see.

4. Result
9 people improved, 2 got worse 3 did

not change.

5. Discussion
In this experiment, vision improved with
a probability of 60% or more.
From this experiment we determined
the cause of visual acuity decline as eye

fatigue.

6. Conclusion

We realized that it is important to think
that our eyes can see well. Comparing the
previous study and the current study, we
found that to improve our eyesight, it seems
that exercising your eyes is more effective
than rest your eyes. The movement of the
eyes and thinking that you can see has a
deep connection to restoring vision.

Dose this concept create our new

possibilities?

7,References
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_hakase.html



B

ERATZERE>THI ! ~ERIE~

HEE KHE&AEE THER

1. ATHFZE & AEBR & OBRMA:
FRRMEICHRZ &5 FEL SN T L ETHRE
SNTWIERELNL DLWV H A by F Tk
DEBBER S D OHET 52 LI L,

2. ILBIT

FelRME SN BREAS LA DO NDRES, FedkitE &
ZNE— NS THERLOLNT &) DL L
TEHLRBNDZENEZOD, Fdkthici: MEE
HRPE | TR e8] & D 2 SOE&IZh T bivd,
— A NIV D DIXFFIIFARER mV & D Z &
Thbd, FHIFIRIEIL, & 5 B £ 72 (B O E
e REdPE, B R ME B rTEh IR ds 1 B &
RTEIDZETH D,

HEROFZLNINZEDAY v hELT,
FRERH B3y . mATHARL 22D
W RIE RN D D

JA 20 SN OB TN D

AT 5 L EDIFROTREICRD
LE O TR D

© e 006

ZENFETEND,

3. ER
ALy FHEZ20164F12H16HITEA
~ kSN, A A NT 7 Z—Eiko S AD
AWM TRe—o EBMITEZ) LD bDEH
BT 5,
ERODA MLy F20LHBFEDLYVDA MLy F 1
AT O,
cEARDA L YF 20

O ZANVA ML yTF

@ PfEA MLy F
CEBDY AFE

O S5bbbA ML YT

@ BEANLvT

@ EfRZzLLARLYF

@ FFrRhLyF

FERRTEBNE & UL - N0 7 Z 7B ML T
TRUVFEERDAFE TR U AZTIT 9,
B2 — T DO BB ABEBICA MLy F&21T

ST,

4. GR
ZADIFHI VBT LY SFREEOMOER L 7
50

5. #£%£
REFER D 7T 73R OEY TH 5,

6. KA
BRI L BMORIZE IR o1, B LT T
b &G EFREMEICERD D,

7. SBORBRE
FRROZRERMEIX A B Ly TN BN S kIS
B0, BHMEHMEIEO L IcThEED 5 - &
WNTE DD,

8. ZEICHR

TLEEM 2~ XV
http://www lithe-stretch.net/up/flexible . html




ABEDIN

1. IC®»I
TRREOEVIZH Y, OB THERED] LWV )KL
L7eT7 —<IZ20TE 2, BEIX N 2OV THRD Z
Lz,

2. Ehi%

AV H—F vk EICHTHB BT A EH % A, &M
WCEWEDBEHRNRYICELWNE I ElET s L
W2 L7z, SRFAE LEHRIL, TBHEoFRLttEL o I
DRORFT ) [FaTF o4 v a BENSERL TV AL

) TROLANCHSTIAHORT VN OZ2TH D,
3-0. 1EHOEBROHEH
BFYOFNLFIVHORLT OV ENIFEENELNE

REL. BLETOMNOBOROENREND T 5,

3 -©. 2EHOEBROHEH

[TarA & L<ERLTHD NITNES OS] &

WIOEHZELWERELER LT 7 a7 1 2 8H L
TVWDEWVH ANEZE D TROAEDINOMOROZE) AT
WZEns 95,

4 -O. 1EEDER

BY6 AN Lt4 AN0F1 0 AOBFHEOMD 1 5 A

DOOER 7=,

4-©Q. 2HBEDER

TaT AV EERLTNWS10AEZ)ITRVALTOA

DF2 0 NOEFFHEOMO 1 0 AMOMOZEH-> 7=,

5-0. 1EBOEROHEE

e

7

B Y e 17 A7 Az 12
A%

cm

0.25
0.20
0.15
0.10
0.05
0.00

5-©. 2EBDOEROKEE

235O

~Human’ s Nail~

#£Ir

R REE

T A AR
0.2

0.1
0 UJJJJJJJI m i

12345678910

7’8571 »iBE

0.2
0.15
0.1 -
0.05 -

CRLETON

12345678910

6 -@. 1EHDOERDNELE

LF LV BFOFMEOCRTNE NI FERICR -T2, Lo
T, [BTOFRHEORLT V] L0 FRITE LW,

6 -©. 2EHDERNELE

TuTA CEBERLTWDHANDERZ ) TROUALD b
BORTNE VIR, LoT, [TrTA %
BERLTOD NIMBHORTV) S0 FHRITE LW,

7. FER
X b EIZHTOWLNCET 2 ERITIZTELVWEE X B D,
8. 5%DEE

PERBOR L RO OWTERR EZE L T 72
T2 &, NIKT 2 BF 2D fERko R 021
ENEDBEEERH 20 E 20 EBZTHETN,

9. BEIM

http://sciencenet. seesaa. net/article/431454313. html

http://www. skincare-univ. com/article/011597/

http://www. bibeaute. com/article/11321



B

HBEODRSIT L

Pt AL

1. SEATHFSE & AR & DR

FL7= BITRIE A 2 7 & & IO BIfRIC
DNTHEL TN I BIZ] U —72EkD
BlIEE BEDMEIIRDUZ D D Z L 300
Too WO ERIEIL, RAZ T L~DT
7B ADRMEERLA X T ANOH—E A
DETHDHEMY . AUFETITZ D ITKE
TOHFRKE, AZTT DMIEREYS T,
TIRAELZZTOY—ERIZONWTHE
R ZIT o7,

2. ik

AB DT DAS~DT 7 AT ONTIHHAR
FEDOFERZBEETHY  AZTT A
~OERZEFEERTHLER, NA, H(Z
DNTENEND BV E NI ONT
EZ, FhEBEEzEETERLIZRDD
(RN 2 YN wallEe ke I=F~{Ee:-)lln
HEEZD,

2B DT WTOH—E RZONWTITEE
DIIEFIZIRMEST 20T, AT L £ T
SEE A LR L <95 2 & TRIRE)
BEITENT 5 LB 25,

3. HENE

ABZIT DA~DT I AT DONTCILEHR,

NA BHORBWA, BWEEAHFHEL, £
bEEEZ, LT 7B AFEERD,
FIEIZOWNTIE, ED X DIz gits
RE A L, SR K TE 20 2B 2 5,

4. R

T 7R ATONTIE, v AR REE
ANTHZET, H, NA BHORWEZ
R 2 TV OISO WD TR ED
HRiAENnD,

TSI OWTIE, JBE S LICRIHTE S
FRIEEEDDHZETANAZTEWMT HI EN
T, SRHARMCE 5, /2. AlEE
THIUZRIEDHFI L LRANALND
L EED A X T T D L BE K
MR RIAEND,

5. B8

> RV AN ZIZHOWT, BEIZE AL TV
2JV—TOF—KTb DN, KA
FEOBUTD 72 FRTTEREZFFHEL T
5D EFE R,
FIEIZOWTIZEIZ LR Ll E R %
FHT LAk E LT, AGHRICHIHREZ
T AEFLT L TCHBTE D, FBHRAH
DT KCOWTIE, 8eREL H 572
W, FEBUIRS T, UL, #ik
NP AL T DT H- D
I EDON 2 DERAR = b85S
ZETEREMAASZ ENTE, FiflE L
T 2016 FIC2Mm Y LI A X 27 A
WBHHDOT, FEHAELEERD,

6. *am
T I AZONWTIE, Vv LR EE
AL, BESAAEZ T 2 & TRIKE)
BEOHEMNRRIAZEND,
FEREIZOW TR, AGEHFERBKIC T RE
THZIET, hRL<HEY) B TE, Bl

FEIEEIIHINT 5 L EZ D,
7. BEITWR

J V=T AKX R—LR—
https://www. jleague. jp/




BTN ERF
A MER

1. XL®HIC

ME, FHRIZCHLTOEFNE S H 5
nd, E5LTEFFILGLLESLELDD,
Ff. ES LT ZRLTIEMNT
EFHDOIERAT=,

2. BEHE
{8 —%y FEHESTE

HEaNZY

3. MERR

HhoDERDHFT, BOERADHRHE

BOEFINEREBRIZODVWTEZRIT=,

RO TFaA—FITKBETY VTER
EFYY  hBOTEEEM - 2B
LT. BECDITEIZHAT 5,

D 3~T mMDFHICKANAFIZR
NESBDSMBERED

@ 1 ATOZEDARMLENTHSER
BIZAh. THOBRETS.

($&8)
MEEBIC LS ICARICR L TERE
TEIEE-T-,

Rz, FHICRICBREZRE =&
@ EAR&. BMALLXD

@ ER%E. 5N D

Q@ ERI BT

(#E8R)

[FXRBDERITE ZHERD

4 ER

- FHRIFBRICE->TEE L. BHRML
TEIE LD,

INSTEFHIZE S THRITE - FED
WHELEWED,
—EREREFHIEIAMPRICE
S2REEEFELTLES

EHELEDHBICIE

EBREENn., BOEIHKWTEM T
DM Z /B - BEROIZHTT 5,

-BAYNLDFETCXIE

5. BE 3K
- ARAFHE
MMDFEZELEFELDA D]

http://www. counse lorweb. jp/article
/model ing. html#i-2

http://www. pref. kyoto. jp/kateishie
n/gyakutai_01genin. html




HEMNIESLESLLLDN?

T BAE

1. [FCHIC
RIZBDNFED Z AR TEFREWITE Y
LTWETFBNNT, 202 BnELankdicd
DD ERFNEZ 2 TITEED Leb Lk
AT,

2. HEWMVYRE
REZ EHLEDOEHKETOFD
&I AEONE

BNFLEbOERbOEERLTL
F, RCEIRERILICRD L TR
BREBNZ L 725,
SFEHOAZLBYPTL,

HXTORSE

I

FTHTIZARWEMBIH T, &R
BT B,

—HFEROADLELRY BT,

TR

- FU 3 THOHMERMAOARULIEFED &

L, 2@ ORBRICAR L TOFBHEEERT

D7 DOEIE D@,

SEVNIVENLREFEZZT TN,

- AORAYEERICE T, L. MR AL

STND Z & CEENFE, BICHKEZ RO,

ZTHEBIITELN, EENHELW &L TH, S

FORBRERTIITELZ LB D,

Bl)  OMEOR?HHEEZTRILL, EEICAL Thb,
ZOFo ML r Y TEED,

@ZLUICHT OAREFA T, ZORIZERRIC

HoORZeXx, BIEAREGIZET Dk
EEo TR,

3. {®&t
INEWEEIZEBEZZ T -0 E 9D THREL T
OIFZHE, BTk D BBRICET D,

BEHEET

4. Rt
O*t5 - ATFmK 2 AR
475 A1 554
(Bzh- 1514, - 224)
OWREFE - 72— Fai#&
QRAENE : ICHT 2HERM (5HAE)

5. 7Uir—hER
[ ABUE, &R D ZN T2

Ml BICHERDH Y 302

6. EE

MNEWEHIZEFEZRIT L2 LICE T REEXT
RIPHOTENE D b EBROOBEB DR IoT2) |
BEAORENR LD &L R0 T 5,

7. &5
- IREHEAERE T S b E  ERTOE S ShEEIC
HBEINTOLEHERLDOSTOA VB a—
s FREDRTEIZ DN T
https://hoiku-shigoto. com
- EMOKER  BEOHE

http://www. maff. go. jp/j/syokuiku/index. html



INER=2E ! ?

v i

1. B®

—RIIEE A G Z LT [FHE] LEbnRn Lk
W, ZZT/NREBENO/LONDLDRLDL, 2O LR
AYIZELWONED,

2. Rk

O/t & & D E72E

=) 6857, blc)hbiERT), ([ bETNICE
ek AN | R

(a) #&3d>2 X @)

(b) LFEAZWN O A

(c) BELWEWELORIGE O A

(d) BRI D % O A

STONDRNRR DT NS adile 2 & LB Z R

o LITESD

3. 7Ur—tRBLER
X5 AR ER T 1 A SR O A
(I)BEAFCETUTFELbDOEBALTIZIN
O hEE L ERe

Ebbnbn)d LhiE KL< FD
EHH BRI HWEE
EbH ook nd bigm
S % L < Fite

® ®ERW
(i) BED®H 25 b DENEIC

= X< F

0 e 0 0

BATLZE W

7. BBl 4. B v, EEN
OfE &
(1) .
@
5 @
@
D12% @12%
17% @18%
N @17% @D18%
® ®17% ©24%

ELELSS
(ii) 100
3
m 85 I r I I
ST LI
_ﬁﬂﬁ(*) D" @ ® @ ®

= ({1) ORER LY | BRI ZFD Az &< BB
TR < BT TIEE 2 Gl A2 < 7R o T2,
LRI ONT, R L BRSO EREAT O,

4, EBARLER

MR T r— o0, @ODANZNZTN2 0 AT

T 3 43R A% LCh bW BRE OEE A FHlY 5
SHEPT 5 LBRE OB TS (77 —IRE)

O
250

ANERIR IR
5. R

FEBFER LD BEL D ANFOZONEFNE/TLND
LEZ b,

L L SEIEEMOBMEIC LY 1 BERH D LEXT-
EPNNZONTOERLNTET, S L2 5B SIERD
Lo te, Fln, RANVEITH EXOEP N, H6
WL LETHILODEFNEET—HTHLITBRI
SWERKUTZ,

6. ¥R
N EBETIIRLONDRITZENEND D503, /AT
BONDIHREDIZINRENVWEZ 2T,
S/NE B Z & LB AT D L

ESE)

7. BEXH

http://benesse. jp/kyouiku/201708/20170802-2. html




AIER=BH100%
INPRELF T A

1. 1TC®HIZ
FFEFR-AZEEHT D TEET TN D,
ZIZT, BRORIEAZRESAELFEE LT
A RbHT oD, BFEOELZRGES (22T
I, 7 — bORE, KGE L ESERE, SIBIEE), PR
HTED A SOBFHITK ~T2) TEDXIMRAAL Y
DY) T D M7,

2. R - RO L
UTFD 4 50O8—= 2 LITY, b DESH
R TEDRIRHAIGEEXR LD EA 7
— %y Mo TR, Zhz b lichHmI i
SZIbLnwElBbhd A1 7 BAREER LT,

M1 RN=YopetlHS%

JEEDT | MO D D KD
T—FE | ERVE | FTE

EIES ZES L | BARY, B | B B X
VN, EIRY | AR L

TAYY | vBU” Frry | Tovv

RO

EIES RIS L | IR, = | Bd. KA
WOBEIEY | Ry | 21T

T

F—rD |7 a—J)v | FLrrY

t

EIES F o0, | R, T | oK, 1A
BELW FaI |

Uy 7D v Ly R R—=T 2

t

EIES LD LS | RN | BHAEX,
B IEW = Ex g

M2 K1oRLEEIHERLEZAA 7 BA

CF DR - SR &S
« BRI ) RS
3. Tuh—k

B LTe A A 7 BARDBAKRYIHENR R TH5HS
DLWEES ONEHENPD DT, 7 — F DIk,
WRGE L ESRE, FAAETE ORE, SRS E) DO RF D
4 ODWPWEIZBNT, D450 A4 7 RADE
NS ZbLWEEI DLW T — N2k
PR D AR DA B X RITIT o 72,

4. To— MRER

T — N OWF, FARAETEORE, hIRkTE &) O R 3L
OB TRLUTCAA 7 BAN RS S < #ITNT,
UL, LRGELHESKFX, 77— FORHZSS D
LWWEFRRLTEAA 7 BARD 63%8 (T, FAED
FRGE D [T B o7z,

5. fE

2 T-0HIS %2 >0 2l AaabEiE, 1F
LANEDHAEFNICSISDOLWAL 7275, L
ML, BT DOEMES LWAAL 71BN D L4

PE D b ERHE T, TRETH D, o, RN AA

I FENIZS WD E BTz,

6. &5k
CNERZZBN 98] N—ES  #Fhdi



MEK? LEFHE
TRARE hRES
HA B NWV—7 (W DHICTERNA Y 2T )
OMOFBEHED AV v e, (TH52LD o
T O

2. K
YD N HGEHTE 217 - T HHPRemig
TR 2005, SN RGERE 217> C
HEENRRNDO TIZZR WD,

3. A& - MEDFE
AP ERR 2 A OB R O A E A PRI, F
B OFFELUIN TCOHEHFIZONTOT

r— REATV, FROBRZELS O RFERE X AT N—TEB I IL—TL T, HICE->
ED LRI ODETRD, GHAKRE S Ble o7z,
ATN—T5E, VA= 7 xfad
. HERR B 7 L—7" 3 - BEE - SUEO P
Tk
PEEHBILE DL D ITEITNL S T2 h? 5. B&
OHFELIEL <ELS @IELL %¥E FERLO ATN—TDOHY X 2T NTEE
@HE L DN RS @R 72 256 B 72350 TN D, B A—TDOh ) %=
®IE L\ SCiEHiE @ DM EHLY T BFAR— =T A N RIS EE R D
OELHBNCHRET 2@KFECERETET N5,
ATZN—T (WP TED ) 2T L) 6. FEam

WDHNCHFRHF 2179 & FRTHIZHOT
5T EMEEL W, EER R TRIZILOK
FEDRENZHIZHOITHZENTE D,

K

7. BEIM
~xvt HEFHRYA B
http://benesse. jp/kyouiku/200611/2006
1115 -1.html

0%

0%




0]

%

K BRRF 3L A B 18 4%
N B RE DY

TAX=Z—FTV R EZTOHREZEZDIXEOELLOBER
The Evolution of Disney Princesses and the Progress of Women

Abstract

We researched how Disney Princesses have been changing. We found
that it has a connection with how women'’s role in society has been
changing.
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-Will Japan disappear in the future!?-

Abstract
The aim of our research is to know what globalization is, what it will bring to us,
and how to deal with them. We researched it on the Internet.
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Drifting Away from Sentos

Abstract
The aim of our research was to find out why the number of sentos is decreasing

these days. We researched the causes of this decrease and how the managers
of sentos are dealing with this difficult problem.
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The Human Migration to Mars

Abstract

We considered the question, “Can people actually go to Mars?” We researched
what kinds of things would be necessary for humans to be able to live on Mars.
In addition, we researched the cost of sending humans to Mars.
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Let’s to be a cult leader!
SEMSHLE-HHNL FEHA!

Abstract

The cult leader has great centripetal force regardless of their personality and
behavior. We clarified the way they are manipulating humanity using the skill. The
mind-control of the cult restricts the members' psychology by going through the
steps and controlling the effect strongly.
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Can you see through the lies?
Abstract
A lot of people tell a lie, and there are times when you can be deceived and
sometimes you are not deceived. Can you see thorough that lie, and can you
lie without being bald? | investigated about it.
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Will people be doing their best just by “ganbare”!?
Abstract
.We use the word “Ganbare” on a daily basis. “Ganbare” is commonly recognized
as a good word to encourage others. However recently the perception of trying hard
is shaking. Will people be doing their best just by “Ganbare”?
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Face to face
~bRlDaIa=—Ta BHE? 2~

Abstract

Nowadays, the rate of SNS users is increasing. From this, we guess that our
communication skill is declining. Therefore, we examined how to improve
communication sKill.
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Abstract

Today, there are many love songs in Japan and we often listen to them so we
interested in love songs. We researched difference between recently popular love
songs and love songs which used to be popular.
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Religious beliefs in Japan
Abstract
Some people say that Japanese people have no religion. However, they celebrate
Christmas and other events which derive from religion. We researched why they
celebrate these events and whether they really have no religion. Through these
research, we could know how they think about religion.
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Metamorphosis novel

Abstract

"Metamorphosis novel" is a novel that a character turns into a monster. | studied
three works. They were made in the early 1900s from the 1800s. | will elucidate
human psychology through "Metamorphosis novel". Why did they have to
transform?
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Onomatope

Abstract

| explored the imitative word. It is called “Onomatope” in Japanese.
There are many “Onomatope” in Japanese. Onomatope was related to the stem.
Many of the stem lines have been found to have a large number of onomatope.
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The use of the smartphones and academic ability

Abstract
The aim of our research is to make you aware of danger of using smartphones, and
to increase student’s academic ability.
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Solving the problem
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Abstract
The philosopher leaves the words good for the lot. People must learn many things
from them. Then, we can live smarter. And they can solve a lot of problem.
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Abstract

Morality is one of the most important things in our life. There is no day we can
leave morality in our daily life. However, it seems that recent moral education in
Japan seems to be hard to get into memory. So | thought that moral education
can be improved by using Kyouikutyokugo.
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Patriotism destroys the country

Abstract

=

In recent years, globalization is progressing and various problems on the national
scale are occurring in the world. Therefore, we would like to explore about these
problems patriotism as the theme.
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Abstract

Many students say smart-phones disturb our studies. Our hypothesis is
“Smart-phones have s bad influence on our studies”. So, we pursued about the
effect of smart-phones on our study.
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How do we improve our communication ability?
Abstract
We tackled this exploration to think about how to improve our communication
ability. Today, we will give you what causes some people to be not good at
communicate with others, and the way to delete it.
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The Future of Depopulated Settlement

Abstract

I will make this presentation to have you know about a current situation about
depopulation which is a big problem in Japan today. In addition, we will consider
future problems and solutions to them.
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Companies stand on the edge of a cliff

Abstract

Our shopping especially at the convenience store is controlled by
psychological induction. However, if it were not for this, much decrease in sales is
expected.
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The influence of the network on politics
Abstract

These days, many politicians use social networking. In this situation, how do they
use SNS, and what is the influence of the network on politics. Based on that, what
are we required? We are going to reveal it.

1. H®
2y MDBRICEATWAEEFMEAMIL., ThEBETA T, *v FHBAIC
BPWTRHELEINTWVNS I ENL, FAT-BIZKROONTWSZ EZHALMNIZT S,

2. BE-HARDFE
BaR-~EROARADEHRREEL. BR-BEROARDFEHREELNS 200
FENMNORAICEVNTORY FOREZHND,

3. S L REE
BROEROEGSE

BARIERY FTOEROLBHEENODR LN HAREENH D=5, BFEHRDFH
EZBITTLES, TDH, BERIIBARDEZATWVWS I NN LEL, 25
LT, BEDBAREERORMENHT Y THOATLELVKRIZKHRS,

- BER-BUARDIGA

RBEE%EB-BARL] RREEI GBEDFETERY FHARECRIZIo =,
ERIERY FEN LT, HRTIHIEREENHLIZENTSE T,

4. FREE- B
ARTIERZHAANLEDDSEZE, Ry MIAEIGEICLE, ChISE-2T, B
BETTELS, BERLRE<EHILEDLH D,

5. $

2y FTOERDEREIZ. BURAICEWTEELEEHEE D, F-HHRETRE
FRITHDN Y FTHD, hf-blERrYy FETEKCELAL. £ L TERIZITH
THENRBELEINTINS,

6. SEXK

https://vdata. nikkei. com/datadiscovery/06/

http://semizika. jp/archives/6704

FaiE & [y b0 TEER] EIEEHM] mE

— 108 —



BRI~ b« T A BT

The Music Therapy ~with the “Tone-Chime”

ALN—  2-6 M.Okatani A.Nakamura H.Masaki K.Matsuo A.Yoshimoto
2—7 R.Shibata M.Toyoura Y.Nakamoto

Abstract Effect of Tone Chime on our body and mind was investigated.

We confirmed that it made us relaxed and promoted good communication.
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Performance calligraphy~invisible anything~
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Abstract
We wanted to express “invisible anything”
We compared it with a Chinese character “MUGEN”
We’ d like to check how long it can move the heart of the perform to perform a

calligraphy performance
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Effect of alcohol addition to electrolyte on capacitance of electric double
layer capacitor

wll A OEK B OB BRE
Ishikawa Kokoro Shimizu Keita Hama Soi

Abstract

Ethanol and isopropanol were added to in an aqueous electrolyte to improve of
capacitance. Isopropanol showed good performance of increasing capacitance
to promote immersion of the electrolyte to carbon pore.
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Poverty is fear

Ucida Kaho

I don’t experience poverty. But,,the people who experience poverty are in the world.they don’t care a curable
disease and don’t provides an environment to study. But, we don’t know fear of poverty and why don’t we
solve poverty? So, [ will express about life of poverty.

[ know malaria which is died a lot of people. So, I thought malaria more serious. But, malaria is cured the
medicine which is 55cent for three days. I can’t help wondering why twelve millions people died.I don’t think that
twelve millions people can’t buy the medicine of only 55cent! Poverty is sharp than I think. The medicine of
malaria can’t be sold more than 55cent. But, the medicine cost 80cent. So, pharmaceutical company suffer a loss.
So, pharmaceutical company don’t make the medicine. So, most of people which are infected with malaria pass
away. Bill Gates support that the medicine are made. But, ,to develop a new medicine take a hell of a time and cost
about 100billions. So, it is difficult problem.

I know the student in Africa study under a light after eight because the light turn off by eight in dormitory. The
student in Africa study in bad environment. I am ashamed because I study in good environment but I don’t study
sufficiently. I think the student is tough because they study in bad environment and experience poverty.

" what is a frightening than you die?” The answer of which there is relative majority is " hunger”. I don’t think
of answer than I die. I am surprised at the answer. Food is filled infJAPAN. So, I don’t feel hunger. I took the
environment for granted. While more people suffered from hunger than I think. [ am shocked! In JAPAN much
food was thrown away. [ hope that advanced county give developing county the food.

We can’t understand that poverty is fear still. That a company make a large is important. But, people who suffer

from poverty die is more important. I hope all people are saved!
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School life in Montgomery Blair High School
2-8-6 Okuda Aiko

I went to Montgomery Blair high school in Maryland for three days. There is “Blair Magnet
Program” in this school. Students that their achievement in Grades 7 and 8 is good can enter this
program. I took part in classes of this program.

The schedule is like the one on the left. The beginning of
the lesson is early. There is institution that go to school in the order
of high school, junior high school, primary school because traffic
jam occurs when they go to school all at once. Periods 5, 6, and 9
are 45 minutes long, and the other periods are 90 minutes long.
There are students when the lunch break is 5t period or 6t period.

This is because there are about 3000 students in Montgomery Blair High School, it will be crowded unless

they divide student’s lunch break into two.

There is much difference between Montgomery Blair High School and Ikuno high school. I
picked up what was left of the impression.
+ Students can eat and drink.(It depends on teachers)
+ Students go to throw away garbage and sharpen a pencil freely
during classes.
+ Students use a personal computer in almost all classes. And
some students are taking notes on a computer.

+ There is no teachers doing a board book, but they use a power

point.
- Students move to the teacher's classroom. So, all break time is the time to move to the classroom of the
following subject.

+ Many students raise their hands positively and speak in a loud voice.

There were a lot of things I thought would be good to incorporate in Ikuno high school. I would
like Tkuno high school to be able to drink water during class. If this is realized, students will be less likely
to catch a cold and they can more concentrate on their study. However, I thought that they could not be
incorporated into Ikuno high school if awareness of students was low. For example, if Ikuno students
were given a personal computer in all classes, there may be some students doing other things during
the class. Then, there is no point in using a personal computer. I was surprised to participate in the
class, there weren’t students sleeping in the class. In addition, I got interested in how long you study
after school and I asked that my friends. Mostly they responded that they would study about 4 hours
after school. I was surprised that they have a habit of studying for such a long time on weekdays. I
thought foreign students were studying more casually. But I know that there are students studying so

hard, I thought that I must study more. It was a very stimulating three day.
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The things I got in America science tour

1-6 No.15 Kano Ao1

[ studied a lot of things through America science tour.l'll state some trainings which became especially good

experience .

First training is lecture at Atomic Energy Research Institute at

Massachusetts Institute of Technology.This lecture was done in all English.

Though I couldn't all understand the content,I found that I can understand

(to some extent) by trying to hear as much as possible.

Second, I'll state about the lecture which was done by Mr. Kato at Broad

Institute.Mr. Kato is a Japanese professor who is developing medicine that works for malaria.l have been interested

in manufacturing medicine.That's why the lecture made me
interesting above all.He said that we should learn many fields of
learning while we are still young.Then, we can correspond to
changes in the worldI was fascinated this word.I had
concentrated on learning that is connected with my dream
directly before.But, I realized I couldn't respond social needs in
the future the way of thinking before.l can have learned to decide

to extend my study options.

Last, What I got lots of treasure especially is the three days I stayed at Montgomery Blair High School. This days

provided a great many of stimulation to me.Schools in America was much different from those in Japan.What I was

most surprised is that there are students of various races.However,

they have accepted each personality.Frankly speaking, in Japan, I

wonder that students would discriminate against the minority

races.Japanese people tend to sympathize with the majority.But,

American students were different.Each of them have had different

personality. Then, they have admitted each difference.They were

willing to accept us as the students from Japan.l think it is really

great.] want Japan to become such a great company.l think that what

we can do for this is to accept whoever comes, to admit differences

and to respect each personality.

Like this, I learned many things.There are a great number of good experiences too state at this. These experiences

are sure to lead me to wonderful future.I'll never these things I learned and I'm really glad to get these nice

experiences.] want to make use of these experiences for the future.l have been filled with gratitude to such a

excellent environment.
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Science tour in America

Ayano Minami

I went to America on March 1st to March 10th. Through this experience, I learned and got a lot of things.
In addition, it became pretty good chance to think about foreign cultures, the modern science, and the difference

from America and Japan. I think we could achieve the purpose of this study tour.

First, I write about the lecture by Mr. Nakagaki, a graduate of Ikuno high school.
He talked about his up bringing and details of his research to us. Moreover, we
could hear the studies researched in MIT. We asked him any questions. Therefore,
we could know various contents of the studies. This lecture was a

very good opportunity to consider something in the future.

Second, I write about the three days in Montgomery Blair High School.

We knew a lot of big differences between American high schools and Japanese

schools. It is needless to say that languages are different.

Moreover, details, students’ attitudes, and styles in class differed too.

The main style of classes is using personal computers. Some students have their ones. In this way, teachers and

students can attend classes easily. From the experience to join them, it become good to adopt computers or iPads
more in Japan. In addition, we met lots of students who are not American. There were
Chinese, Korean, Spanish, and so on. Amazingly, there were some Japanese. They
could speak English fluently.

Through these three days, we contacted with different cultures.

Third, I write about going NASA Goddard Space Flight Center on the eighth day. We
attended the lecture of planets of the solar system, such as Jupiter, Venus, and Pluto. Their surfaces are different.
Next, we heard a topic and saw James Webb Space Telescope. It’s mirror is covered
with gold because it can reflect infrared radiations. Now, this telescope is in

California.

After that, we heard the lectures by three Japanese researchers, who work in NASA.
The first lecture is about the Little Ice Age(LIS). Recently, sunspots on the sun is
decreasing. Thus, the LIS will probably come to the earth in the near future. The
second lecture is about the planets in universe. In universe, there are lots of planets.
In addition, the planets which is similar to the earth. We humans must find them to move to there someday. The
final lecture is about the origin and the mystery of universe. They want to see the Big Bang, the origin of universe.
In addition, there may be Black Hole somewhere in space. It is veiled in mystery. Therefore we want to find it. We

could hear valuable topics.

Through this study, I had a very good and various experiences. By making the most of what I've learned , I will

curve my way for the future.
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Montgomery Blair High School

2-9-10 Mami Kuroda

Differences from Japanese classes

The classes which the seats are in line is few.
Students make groups in most classes.

They actively didebate in the class.

Classes not in Ikuno

1. Video editing

They make teams with 2,3people

and create their videos they want to.

My buddy and her friend create the video
about ruins.

They also make the news of their school.
There is studio for moderator.

The video is watched by students in class.

2. Brass
This class is like a wind music club in our school.
They play their instruments.
The class I visit was a week before the concert.

They were playing happily.

3. Programming

Each person has a computer.

They programming with help each other.
I could not understand what they do

because I have never done programming.
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MONTGOMERY BLAIR HIGH SCHOOL

I went to American high school from March 5 to March 7.

I experienced various things at American school.

March 5

I was surprised that the American school is very big.

There were more than 300 rooms. I first met my buddy.

My buddy's name is Elia. I took the lesson that Elia is taking.

1 period was American history class. I was able to know about what happened during the Second World War. 2 period
was Japanese class. I introduced myself in Japanese and asked questions in Japanese from American students. 3 period
was Chemistry class. American students were doing experiments. 4 period was Computer class. American students
were using computers to make chemistry reports. 5 period was Self study time.

For lunch, I was very happy that a lot of students came besides my buddy.

March 6

Elia also came to pick me up.

I was very happy that Elia helped me when I do not understand English.

1 period was Self study time. 2 period was Mathematical class. The question was difficult

to write in English, but there were questions that I could solve. 3 period was Chemistry

class. 4 period was Computer Science class. I was using computers to solve questions. 5

period was Self study time.

After that, I experienced the club activity. There were various clubs and it was very lively.

March 7

It is the last day.

I was very sad to be unable to meet American students today.

1 period was American history class. 2 period was Exploration announcement. Using PowerPoint, I announced in
English about what I had done before. I announced the fermentation of yeast. I was very nervous, but I was glad that I
could announce it to the end. 3 period was Chemistry class. 4 period was Computer class. 5 period was Self study time.
When I was having lunch, I took a lot of pictures with American students.

All the American students were very kind as they tried their best in

Japanese.

Summary

What I learned from this experience is communication.

I am not very friendly in English and I was very anxious to talk in English.

But actually, I talked with English students in English and talked in

Japanese, I thought that communication is very important.

I thought that communicating with foreigners was very useful in the future.

I was very happy to have such experience.

RINA YAMAGUCHI
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The education of Japan and America
Wada, Yusuke

We went to the Montgomery Blair High School in Maryland for three days and interchanged with those
students. | talked with many people in the time for class and lunch and made friends. These three days were
very happy time, but surprised me. It is because learning environment and the learning method of
Montgomery Blair high school are much different from that of lkuno High School.

In the Montgomery Blair high school, many students have various cultural scenery

learns. Asian student occupies 65% of the whole. It is the biggest characteristic to have a magnet program
(the program that students focus on a particular field, and learns the field technically). In Blair, there are a
program specialized in mathematics, science, computer science and the program of the faculty of liberal arts
called Communication Arts Program. The student of the normal class and the student of the magnet program
give stimulation each other and lean to work hard together. The student can choose a lot of kinds of the
subject to entrance into a school of higher grade and finding employment of each student. This is similar to
the system of the Japanese university, but the high school of Japan does not have it.

As for the class, efficiency is planned with the latest apparatuses such as a PC or the

electronic board. A lot of course contents are to talk and explain with one's fellow

students. It is important that the student understand the lecture contents of the teacher
rather than insist on opinions in the high school of Japan.

By the education of Japan, there are many opportunities when | just output the name of a
phenomenon and the phenomenon of things, the thing which | remembered including the order, but often
outputs the thing which | thought about by myself before knowing the answer that is clear by the American
education. It is called into question when | change way of speaking before learning it, and learning it whether
at first "you think that what happens", and a problem answering using the knowledge before it and one's
imagination is often started.

Which is superior to the education of Japan and America?

The thing which education of Japan brings "is the diligent nature and seriousness". | think that folk craft
praised from the world were made by "seriousness of Japanese" and strength of the Japanese education
"that | just output without bending the thing which | input among oneself".

The thing which education of America brings "is high originality". | create the new things which the world is
surprised at from a device such as iPhone of Apple, the open place including the service such as Facebook,
and developers work together in competition in the Silicon Valley to still carry the next generation. They think
that education to think about a thing not to know brings what it is without depending on input.

It varies according to a personal way of thinking which is superior, but | think when power to make with an
original idea from the open place will survive global society in future that necessary. It soaked into the body in
this training to be inferior in the learning in the point of the Japanese high school student and felt it. | insist on
myself thinking to another person and take in an opinion of another person and want to still try a question
hard with the goal of thinking about it now.
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What [ learned in Montgomery Blair High School

1-9-30 Fuji Hinako

I went to Montgomery Blair High School from March 5 to
March 7 as an international students. I found that
American students are much different from Japanese
students. First, American students were more positive than
Japanese students. When teachers asked some questions to
them, almost them answered. They don’t be afraid to
making mistakes. They want other students to listen to their
own ideas. Also, all students heard my presentation
seriously and questioned. Most Japanese students feels
embarrassed when they tell their own ideas to other people. 1 think American students are better about

aggressiveness.

Second, American students left classrooms as soon as the
chime rings. Even if their teacher were still talking, they
left their classroom. Not only so, a few minutes before the
chime rings, they started to walk to the door. Also, there
were many students who was listening to the music on
their earphones. In Japan, we always take a bow to our
teacher before we leave the classroom and listen to our
teacher quietly.. From this, I found Japanese politeness is

great.

Third, American students emphasis on discussion and
cooperation. In the class, they solve with discussing
together. To discuss, they walk the classroom freely.

If they have a question, they walk to their friends to ask
questions. Also in Japan, we often discuss to solve questions,
but American students discuss more actively. I thought
lively discussion makes good chance to increase our

thoughts and knowledge.

Through these experience, I could found many difference between American students and Japanese students.
Both of them has both good points and bad points. I would like to tell Japanese students about American students

and discuss actively. Also I would like to go to America again and enrich my understanding about America.
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