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The Critical Force to Break a Mechanical Pencil Lead
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Abstract

In my childhood, I wondered why mechanical pencil leads break so easily. So I started
studying to find the condition where mechanical pencil leads can break. I guess 3
factors in breaking leads are pen pressure, length of bare leads, and angles of leads. In
Experiment 1, the tip of the lead was pulled by the string with weights in the direction
perpendicular to the lead axis. The critical force to break the lead was measured with
various length of the bare lead. As a result, I found that the inverse number of the
critical force is almost proportional to the length. In Experiment 2, a normal force was
added to the lead by a jack with various angles on the paper. The normal force to break
the lead was measured with electronic scale. Then, I found that the data has the
maximum value in 100-110 °. From the two experiments, it is hard to be broken when

the bare lead is short and the angle of it is about 100-110 °.
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Abstract

We rolled a ball to the wall and observed a trajectory. After
rebounding from the wall, the trajectory is curved in some
cases. We wondered at this phenomenon. So we showed a

trajectory to a chart and investigate time dependence on

the ball direction.

Eventually, trajectories tend to be straight after curve excep

t for angle of incidence 0° .
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~Applying causing rotation to Longjump~
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Abstract

In this study, I focused the causing rotation which is used as a High jump of technology.
Causing Rotation, when it has a horizontally uniform motion, and by applying a force at
an angle relative to the ground, with respect to when a force applied perpendicular
refers to a theoretical jump higher. The result of experiment, I found that there is a
close relationship between the horizontal force and the crossing angle.
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Packages Impacts Causes for the Handcart Overturn
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Abstract

We know truck accidents happen 1000 incidents per year. The deviation of loads is pointed out as
a reason. So, this study show that maintaining driving stability. In first experiment, when a
weight moves one edge to the other edge, we measured the 3D acceleration of the handcart. And
we calculated the acceleration value to the force value. The result shows that the faster the
weight moves, the more the forces increased. We suggested that the forces reduced driving
stability.

So, we designed the instrument to reduce the forces. The instrument has two weights. Two

weights keep driving stability. As a result, the instrument could absorb it.
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Conductivity of Flame and Electron’ s Motion

TR B B 2 F

Abstract

Flame is thought to be plasma. I researched about the conductivity of flame and electron’ s
motion. I did experiments by using carbon rods as an electrode. I used the maximum power
of burner to make the same flame all the time. There are some differences between inner
flame and outer flame, so I did experiments only about outer flame. First, I measured the
resistance of the electric current which crosses the flame in several patterns. But the
result was unstable. So, I thought that electrons flow along the flame. Second, I measured
two patterns of the resistance which flows along the flame. From this experiment, I found
that electron is flowing along the flame from the root to the top. So, I thought we can
generate electricity from flame directly. Lastly, I measured the potential difference

between burner and flame by changing the distance of the two. Then I found that potential

difference has a peak.
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Changes in a Difficultly of Running by Bumps
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Abstract
I examined how long bumps of ground disturb moment of a car to apply bumps to a road. I
experimented how long it was easy to stop when I changed some condition such as a kind of
bumps, the weight of handcart and the number of wheel. When I changed kind of bumps, the
distance difference was about lecm. When I changed the number of wheel, the distance
difference between fourth and third was 12cm. When I changed the weight of handcart, the
distance difference between 2kg and 1kg was 3cm. Therefore, I thought that when the number
of wheel was same, the distance difference influenced kinetic energy without being related to
frictional force. So did the experiment which changed the weight and speed. When the height
added lcm, the distance became 7.4cm longer on average. When the weight added 0.5kg, the
distance became 1.75cm on average. Therefore, the amount of changes of speed is more than the

amount of changes of weight.
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Extension of Cycloid Pendulum
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<Abstract >

Cycloid pendulum period is not affected by angle. This study is about inside
cycloid pendulum and outside cycloid pendulum period.

First, I experimented about normal pendulum and cycloid pendulum period.
The angle was changed from 5° to 30° .

The result was that normal pendulum period was affected by angle. Cycloid
pendulum period was not affected by angle.

Next, I experimented about inside cycloid pendulum period. The ratio of
inside circle to outside circle was changed four patterns.

The result was that 3:1 inside cycloid pendulum period was not affected
by angle. The others ratio inside cycloid pendulum period was affected

by angle.
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How the Ball Bounces on the Surface of Water
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Abstract

I examine a connection between angle of incidence and angle of reflection when a ball
shape bounces on the surface of water. Moreover, I examine a connection between a
coefficient of bounce of horizontal direction and that of vertical direction. Experiment
method is as follows I filled the tub with water, threw the ball toward the surface of the
water and took that appearance by high-speed camera. The result shows that angle of
reflection is larger than angle of incidence and a coefficient of bounce of horizontal direction

is larger than that of vertical direction.
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Abstract

Our study’s purpose is to control transformation of the wood by various chemicals. In
first experiment, we soaked wood in water, saturated salt water, soapy water, limewater
and glycerine. We dried the wood and measured curves and strengths of the soaked
wood. As a result, when wood was soaked in limewater, it became the most difficult to
bend and the most durable. So we soaked wood in different concentration lime water in
next experiment. Then, the thicker concentration are, the nearer strengths are. And,
the thicker concentration are, the more durable the wood is. It seems that there is not
enough Ca?* in thin concentration to help wood become durable. In last experiment We
soaked wood in water, NaOHaq, Ca(OH)2aq. Then, wood that was soaked in metal ion
was more durable than wood that were soaked in water. And, wood that soaked in
NaOHaq were as durable as wood that was soaked in Ca(OH)z2aq. So the valence of
metal ion seems not to be important for the wood’s durability. Finally, conclusion is that
physical properties of the wood are changed by various chemical processing. And, when

the wood is soaked in metal ion, it becomes more difficult to bend and more durable.

&I

A OBEIIAM DO ER S THAY V=, Eruo—R ~2I kLo — R ALERI R
AL TWEKEEFAKDOEEICL>THlEREZEN D, £ 2T, AMILFRHEEITH Z &
WX S TARMOER A ZENTELOTIZRWhE B ST,

RER 1

Ak

A (e ¥)ZFELCRKEE (135 mm X 9.5 mm X 2.1 mm) Tz KEICHET 2,
J#A L 7= NaOHaq (6 mol/ L) (Zi2 () T 90 /R4 5,

KEOKTRMOFD Nat, OH™ ZEHWikd,

80 CIZRRIE L7 HLIRB, CAM & o0 1T S 5,

A FUAZHOK, fEREEK, Ak, 7V 'Y > ARKICHTTL BRI 5,
K ORE L EI S,

80°C DRI & A SRRLIRIZ 0T+ il S 5,

SECHCONCNTNCONG)



A oihy EREZRET S, (M1 KON 2251, )

Smm [
VN
IZC’E:?EHZQ S
1H Y DBRIE X 2 & E D BIE
R
c RUERZIRO TN AR LD B0 AR E W,
BRI K-> THI IC 2 [BROENE LT,
s PRI L > THREIC 2HBROENE U,
« 29007 T 7MKL TWD,
. =) ; SR

500

400

300

100

I | |
, % - L % L &.
N A
) 1
=B
« Z VRV AR TTEAMIIMM O EORIIR T IR LD b’ 0z <A RN

THRo7,

* APKIKIZRAT T AR I A T ZZHKITIR AT TeARM L AFEOREZFFH RN S, A A
AR T TR Z 0 23S < 7oz,

AR T TeARM BN WRER TE o 7o e, Ca? TSR UL T AR ) HHSEDA 4
Y ThsBa?t, St*F ITFH L,

KER 2

A&

O AM(e /) ZEFRCKREE (135 mmxX9.5 mmx2.1 mm) THiz K&EICHET S,
©@ JnEAL7- NaOHaq (6 mol/ L) (Zi21F T 90 /y[ALEE 3 5,



KEOKTAMOF D Nat, OH™ &V,

A F a2k, Ca(OH)2aq. CaClsaq. Ba(OH)2aq. BaClsaq (24317 T 1 HiZl) %,
RiMORFEL K E D,

T BRI ST D,

ROy &REZNET D,

Qe e e

BR
- WM D TRVGRIED B o T2 To O WE TE o 72,

Ca(OH)2aq DIEFEIZHH LTz,

=Bx 3

Ak

O AM(eF)ZEFRCAZXE (100 mm X 10 mm X7 mm) CTHiz KEIZHET 5,

@ JnEL 7= NaOHaq (6 mol/ L) (Zi21F T 120 4y fEALEEd- 5,

@ KEOKTAMOH O Na®, OH™ Z¥HWiid,

@ ffn Ca(OH)2, fafid 1/2 ORED Ca(OH)2, FaFnd 1/4 OFEEED Ca(OH)2, ffnD
1/8 DEFED Ca(OH)2, FaFID 1/16 DFEED Ca(OH)2 (24317 T 1 HiglF 5,

® REOREAKEID,

® FrCHRGERESE D,

@ KM OREZRES 5,

wmE

CRENRE L RDIZONT, BEFRE SR RRSIUR LT,

3.5

25 13

¢

[}
*0 S
* 0 9

*»

»o

1.5 ¢




BJEA A OMEUEH L,

KER 4

Ak

A (e 2 2) %R L RKE E (100 mm X 10 mm X 7 mm) THiz KEICHET 5,
JN#L L 7= NaOHaq (6 mol/ L) (Z{=1F T 120 /o [LEEd 2,
REDKTARMDOF D Na*, OH™ #HVET,

A A A2k, NaOHaq, Ca(OH)s:aq (24317 T 1 HiZIT %,
KEORAE LK EE D,

T HRERE ST D,

Kb OFRE 2 JET 5,

®

Qe 06

=R
c BIRA A NIRRT TR I A A R HAKIZIR T T2 A L0 RN B2~ 7,
- NaOHaq (22 17 7=AK# & Ca(OH)eaq (R ITF - AMICEITH Y R o hoiz,

1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

40000 O ¢ ¢ o
9000 ¢ 00

o9 o O

A F A K NaOHaq. Ca(OH):aq

#om
« AW OB K> TED S,
s KM EBJEA T NRIT D LR B D,

k& - B8

AR ENIRICHRAETHIZ SO WVWEZXIG L LTcT2DI2, EROEEDR D72 hoT
L\iof:o [/75)]\/\ %ﬁﬁ?ﬁ!ﬁi<%i%ﬂfik%{50



TR IE = F
HHORL R SE 2016 4

HOMKE SVPT = DR

The Relationship between the Shape of Iron and Rust
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Abstract

There are still unknown points about the detailed nature of the rust. This research is
going to reveal the nature of rust, focusing on the shape of iron. The experiment is
conducted by scratching the surfaces of some pieces of iron with a cutter, and soaking
them into salt water. The amount of the dissolving iron ions is an indicator of how much
rust we get, and the spectrophotometer measure the amount of the iron ions by
phenanthroline spectrophotometry. There seems to be a tendency that the more scratches
there are, the more the iron pieces produce iron ions. In addition, the iron pieces that

have more crossings seem to produce even more iron ions than ones that do not.
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Screen to Make Titanium Oxide Film of Dye—Sensitized Solar Cell at the Same Thickness
THERSIARE = PR AOR 3 4
HH

+ Abstract

Dye-sensitized solar cell (DSSC) is easy and inexpensive to make. But it has some
problems such as volatility of electrolytes. After a few experiments, the result showed no
reproducibility. The purpose of this study is to make DSSC under the same conditions. I
made a screen to make titanium oxide films of DSSC and compared DSSC made in new ways with
ones in existing ways. I adjusted the ingredient of titanium oxide paste to fit the
screen. The result was that even DSSC made in new ways showed various graphs. I consider
that even though the looks of titanium oxide film are the same, DSSC using the films have
different performances. In conclusion, I could not make DSSC under the same conditions,

but DSCC in new way have more stable conditions than ones in existing way.
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Influence of additive in Chemiluminecense caused
by Bis(2, 4, 6-triclorophenyl)Oxalate

THERSL it = 5 AR 3 4
R AL

Abstract

In the chemiluminesence using bis (2, 4, 6-trichlorophenyl)oxalate. I examined a Change of
the emission intensity when I added an additive. I prepare a mixed solution(A) of
bis (2, 4, 6-trichorofeniyl), anthracene, Dimethyl Phthalete Next I prepare the mixed
solution(B) of Hydrogen peroxide Dimethyl Phthalete and Sodium salicylate. When I
installed RhodamineB and eyewash, solution(A)and(B), Emission intensity rose 66 on
average. It is thought that catalyse changes by having added eyewash, compared with the

owe which nothing add, and emission intensity rose.
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The Growth Angle of a Chemical Garden
which is Influenced by Currents

THERST G i S B 8 4F
LIF IEAE

Abstract
Chemical gardens grow in different forms. So I supposed that the current causes
them to grow diagonally growing. The methods were that I made the current of solution
in beaker by a magnetic stirrer. Next I made chemical gardens 1, 2, 3, 4 cm away from
center stir bar in them. Finally I measured angles of chemical garden. The results
were that the closest chemical gardens from the center stir bar didn’t grow up at right
angles. On the other hand, the most distant chemical gardens grew up at 5° -25° . In
conclusion, the current influenced chemical gardens, but strong current caused

chemical gardens not to grow.
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The Change of Shape, Hardness, and Mass of Gelatin Soaked in Ethanol
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Abstract

The purpose of this research is to find the way to control the hardness of gelatin gel.
For this purpose, we soaked gel in ethanol of various concentrations. We conducted three
experiments. In experiment A, we researched the difference between gel which is soaked in
ethanol and gel which is not soaked, from the viewpoints of its diameter, hardness, and
weight. In experiment B, we researched the chemical composition of gel after it is soaked
in ethanol. In experiment C, we researched how much water and ethanol went in and out of
gel every day. From experiment A, we found that gel soaked in under 40% ethanol becomes
bigger, softer, and heavier than before. On the other hand, gel soaked in over 40% ethanol
becomes smaller, harder, and lighter than before. From experiment B, we found that if we
soak gel in ethanol of higher concentration, more ethanol get in gel. From experiment C,
we found that gel which has been soaked over three days doesn’t change very much. In
conclusion, it is found that if we want to make gel harder, we should soak gel in over 40%
ethanol. On the other hand, if we want to make gel softer, we should soak gel in under 40%
ethanol for three days. Accordingly, we understood that this phenomenon is caused by

ethanol and water getting in and out of gel.
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Decrease of Viscosity by the Decomposition
of Mucopolysaccharide Peptide Complexes in Squid Ink to Use It as Ink
TIEERSMES ST 3 FHEER
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Abstract

This study s purpose is to lower squid ink’s viscosity to use it as ink. Squid ink has
high viscosity. So, that prevents squid ink from being used as ink. In experiments, I
mixed reagent aqueous solution in bottle in which squid ink is. When I mixed NaOH aqueous
solution with squid ink and when I mixed pure water with squid ink, viscosity of these
liquids didn’ t change. When I mixed HCl aqueous solution with squid ink, a black
precipitation was formed on the bottom, supernatant liquid was clear. When I mixed

o —amylase aqueous solution with squid ink, viscosity of the liquid decreased. From these
experiments, I understand that viscosity of squid ink decreases when «—amylase is mixed

with squid ink.
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To be Able to Response to Visible Light in the Photocatalyc Reaction of Titanium Oxide
~By using Metal Doping in Sol-Gel method~
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Titanium oxide(IV) does not be active when a light except UV hit it. So I tried to make
titanium oxide(IV) active when visible light hit it by metal doping in the Sol-Gel method. I mixed
ethanol, titanium isopropoxide, and H. O.I leave out it during a day. I doped titanium oxide(IV)
by soaking the thing which I mixed in iron chloride(Ill). I mixed titanium oxide powder and
methylene blue solution and evaluated an ability of resolution. Doped titanium oxide’s ability was
49.6% higher than undoped titanium oxide(IV)’s ability. According to this result, titanium
oxide(IV) could be active to visible light by metal doping.
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The Water Purification Using Bacillus subtilis ver. natto
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Abstract

The y- polyglutamate that Bacillus subtilis ver.natto produce have a water purification effect.
Therefore, I carried out this study in order to examine whether they themselves there is a
purifying effect of water quality. I have created a bioreactor with them. I was placed it into the
water taken from the septic tank of the tank that breed guppy, after 30 minutes and after 1 hour
I was measured water with a Pack Test. As a result ammonium they produced increased, nitric
acid was reduced. Concentration of COD was increased, so I think they themselves don't have the

water purification effect.
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The Thermotaxis of Volvox
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Abstract
Volvox is a photosynthetic phytoplankton and move with flagella. I examined what kind
condition Volvox show positive taxis by placing it under various environments and would
like to elucidate best condition for it to perform photosynthesis. In this study, when
Volvox on three stages of temperature(5°C, 23°C, 40°C) condition, it moved into the lowest
temperature of three. Therefore, it is appears that Volvox has positive taxis to low

temperature
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Learning Ability in the Case of Continued to Give Stress for the Threebands Gardenslug
TRE VNG & S A PR 3 4R
EAEN

[Abstract]
Threebands Gardenslug take an action to withdraw their antennas when they are given
Stimulation on it, but it is restored immediately. However, I had the question that when I
continued giving stimulation after the slugs recover the action they continued acting to
retract antennas, or it learned being attacked and turned the action of them wasn’t recover.
Therefore, I wanted to test that the Threebands Gardenslug have learning ability.
So, I repeated an experiment that when the slug recovers the action, I give stimulation
again for ten minutes. As a result, it took a lot of time to recover after the slug stimulated
the eighth suffered. Afterwards, it took a lot of time when even the thirteenth stimulation
was restored equally. Thus, I understood that a recovery action of the slug may be late

periodically.
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The Influence of Metal Ions on the Germination of Oats
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Abstract
The purpose of this study is to elucidate the influence of metal ions on the germination
of plants. I used seeds of oats. I added sodium ion or potassium ion to them, using buffer
solutions. First, I added buffer solutions to agar, and then put seeds on the agar. As a
result, germination of oats was inhibited by intense metal ions. And the germination was
more affected by potassium ion. Next, I soaked seeds in buffer solution and put them on
agar. But in this way, I didn’t find any differences between two ions. From this, seeds of
oats need to connect with metal ions continuously to be affected by it. I am planning to

examine the most aggressive concentration for the germination of oats.
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The Relationship between Two Types of American Cockroaches’ Excrement

and the Effect of Their Aggregation Pheromone
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Abstract

When we observed cockroaches, we found that there were two types of their excrement.

One type was secreted on horizontal surfaces (lying excrement) and the other type was pasted on
vertical surfaces (pasted excrement). We wanted to reveal the relationship between the two types
of their excrement and the effect of their aggregation pheromone. We used American cockroaches
(Periplaneta americana). We put two houses made of cardboard into a container. And we put
each type of their excrement into each house. We put 20 cockroaches into the container. After 3
hours, we counted the cockroaches in each house. We found that pasted excrement had a strong
tendency to gather American cockroaches than lying one. But it is not a significant difference. We

will devise the way of this experiment.
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Moving Speed and Joint Angle of Cricket
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Abstract

In order to reveal the differences between the usual-walk and the avoiding-walk
of crickets, we observed them by focusing on moving pattern of legs and walking
speed. First, we shot two crickets with a video camera or a smartphone .

As a result of the shooting, we found that the walking speed was about 2.8 times
faster than usual when the cricket was avoiding from the other . Besides, we
found that the smallest angle and the largest angle of its hind legs were different
between the usual-walk and the avoiding-walk. The former was 50° and 130°.
The latter was40° and 110°. Considered this result, we concluded that crickets
can avoid 2.8 times faster than usual speed by making the joint angle minimum
and increasing the number of rotations of the legs.
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What Kinds of Beans Work to Make Natto Except for Soy Beans

53
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The purpose of this experiment is to display “NATTO” condition by numerical
value. We defined “NATTO” as what are changed into sticky condition by natto
bacilli. We added natto bacilli taken from natto on the market into several beans and
cultured them at 30°C. Four days after this incubation, we absorbed changes of them
and compared their appearance with viscosity of stayed liquid. According to this, we
found that there is no particular relationship between whether their appearances are
closer to natto and whether they are more viscid or not. This experiment shows we
couldn’t display change of natto by numerical value. Next, we extracted
y-polyglutamic acid, which is main ingredient of the viscosity from cultured beans
and measured their mass. We also observed changes of beans at the same time. We
noticed that when the appearance is natto condition, the mass of y-polyglutamic acid

increase. As a result, y-polyglutamic acid may indicate degree of natto condition.
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The Relationship between the Blueness of the Sky
and the Amount of Water Vapor it contains

TIERSLAE = S AR 3 4
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Abstract

We want to establish what a relationship between the blueness of the sky and the amount
of water vapor content. First, we took a picture of clear sky with a fish—eye lens, found
the blueness of the zenith using PC software (Makali’ i and Stella Image7). Second, we
took a picture of a far building (Sky Tree Tower) with a telephoto lens, found
transparency from the contrast of the building and the background. The amount of water
vapor in the sky is calculated from the data of the Meteorological Agency (Tsukuba). Then,

there is a minus correlation, the lower the altitude is, the stronger the correlation is.
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Observation of Aerosol and Cosmic dust
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~ Measuring sound’ s speed of the Mixture made by particle and water ~
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Abstract

I examined about the change of sound’s speed of the mixture made by particle and water
changing its composition. I used two microphones and a speaker to measure it. I measured the
time which the sound used to pass through between two microphones.

I got data which was the sound’s speed of the mixture made by particle and water (141.6m/s,
186.1m/s).

(L oIZ)
Kt eKEDEBEERDFHELZIMETHZ LT, TOTF—F 2L LEFRICLIBERKDES, &
HTHKOMEERETDHI ENTE S,

(HAZE B #0)
Wi DRI T EKETTELREYOEREATT 5,

(BRRAE)

TENSRESEZEN, RELZ 2HO~A 7 288 LREZEN S Z0 2 o~ A 7 Bl
L7ZIREEROEEREEWET D,

A 7 :FFTWAVE

74D 1

—

7422 \§§ EHSC

EBEFArA/ — L

T3 8-
/|

/| N

B X R DT ERRIAT.

EEWIAIL R O T v 7 AL VA LTz, 77 02— ZFEIZRD L HICRKAEIZHY o F
7.

FT A — TR E K 30em, HE 80cm. #5 30ecm D EH DO EFH LT,

4% Y 7 . FFTWave Ol FTlIk D L H I FENHIE I NS,

EBIZBWT, ABBRRZENZEND~A ZIZFWEABE LR Z 7R LT D,



(FRRHER (FIREER )

TAFEER L LT, T 28 RO 2 KD 2 72D IZBEIC R IE A 7> TV S 225 H, KT
DEREPE LTz, KD, ARIFEH JC@H@?%M%@AT77/? iz LiehaoEE S
HE LTz,

7k D E IR ZER P OEHE L1~ (+ 2550 th D il
2 ® kP 16em(20.5°C) E 9 80 B (25'C 2 . =X
-’. m A 20em(20.5T) f :: ¥
G000 100 G
u u | L] u
350 3500
5000 o
300 . e 300.00
ADDD
250 .
J000 ® 200 200.00 A
. L ] @ 150 150.00 m
2000 Py
o 100 10400
[ ]
1000 ® LY =
® o, W 0.0
a0 m "mnf ==l
! 20 2 o - T 0.0
= ST} )
PRGwAE 1485 (m/s) BEFR{E 331. 5%0. 6t (m/s)

A 375 12 (m/s) *ﬁi%ﬂiéﬁﬁﬁ@é&%i@ LTW5

SEERT 2R FIEERCK EEN, —FETIERWVEER TS 720, ki LR T & ORI E
EFhd, Ko THEBENOIEREAZ 5252 & TR FHOEREE (BEEX52), TORETHEHEY
HIE LT,

TRO LY, BENSOEEZ 5225 2 & TR0 LB L, K-SR BN LVEIZRD,

T A A Dﬁfﬁ%u . FERARZ TEERY ) &L,

— 100 —



DE': STARDRE

/ — — —
o <
o <<>> o o © U
© © o %
o
. o m— Vo ol
o o 9 o ¢ 0
¢ o o % o, o o = ©
< <>°°<> o o
At y o o
LiVina
(&%)

AKAFNZIBNTIE, BlERE & R <HENT-7 —Z 2/ O N72h, THUTIERSSR ThH LK DOFK b OFF
BEREE~ATPEMLTLELSTWVD EERTL, THICK L TKFUTBIT D~A 7 DREE, ~A
7 DREEDOREEL, PiIkMOWR, 7 DLE%

REBRIZKE T,

ZERPIC B W TITERIE®R Y OF =2 3 5 bhiz,

R FIZBNWTITEFTEH LD, BER DT NEERDENRELRD L VI T —ERHELI

KON, WERNR LN, Z0OFFE

77
(TSR (REER) )
BT KIESHE
450 m 30cm(20.0 **
- CEIEA
400 400
m
350 350
+ 30cm(20.0
500 " ;)(z)wﬁ: w0
& . I
# 950 20
m N
/ s
- 200 =200
[ "
150 mum ® - 2 150
1007 geeetpsngeses®y 0
50 50
0 0
0 5 10 15 2 25 30 35
RiTH S

4 141. 6 (n/s)

BFKIREHE
W 30cm(20.
0O
HE
¢ 30cm(18.
BC)HIE
. i
. A 40cm(18.
s > 5C)H#IE
wls o o
ege® . o'otes o
:‘AMA‘wr
4 m
'l#.‘ - .“"- y
0 ] 10 15 20 25 30 a5
AT

iiéj 186. 1 (m/s)

TAFFEBR &R C <, it 5 & (n/s) . AT EE R L T D,

il

£z, AN OIREZ 5 2% Z & TR D Z2ER

rRE (FEEES52), TORETHHEREZHE L

— 101 —




(EBE)

ZBHT LT —Z0NHDHDOD, FiTICB W TOBTEDEIT—ETH -7,

F&METIC ?éﬁﬁ_kﬁﬁi\ﬁ% KIBAEROFHBRMEDOREEZR L TVWDEEEZD, ZEXH
O L TE WD, RSFICLEI ELThH, ERPBAELTCLE-T, ZOEREHDOLND
EIZE L OERT — X ZWJE L=, SR~ 725 T+ Tldeno iz,

WRIT, BENNSOVDERREWVENEOND LWV DN, 2O RIZERTeAkT R EDE
HWOT—ZIIREINDEL O THBEOREVWEIZERS EEZIBAD] LWHIFELRIIKT L, #H
L72 b DIFZERROKENTE > T—HRMAETIIR WD, ZNUDBRETH S EEB 2T,

Wit « KIBARIT TR (+K) 1 B2 ERHKDZ0, PHERICBOCHEA L TR+
(+225) ) Exttbd D2 EnHkD, TR (+2250) 1 — TR (+K) 1 OEIZE W TEED L5
LTWAZEIFAREROERZEMITHLDOTHDLEE XD,

(HEEm)
TAWEKTHTZ & TTE BRA « KIBEAEROTHIL, BEA 141.6m/s HELE 186. Im/s TH
éo

(R4E - B - SRDFE)
EFTT—~vEHLOENOFHR-To, 7—~DRER S, FATHROPGT B A+ ThoT,
KPP OEFRMEICIBNTIE, ~A 7 OEESE, BIKTEICFRMR- 72, 2250 & iTEn, B=—
IV EN~Y A 7 Z D Ted, MK DO B DB R EWIE TE I LITF R RN - 7eh, FEERJTIE bt
WALEED DN o 72,
Flo, AT —DREEL FTITo T o, FFICKFTHET —ZICRKREBUEAHTLE -
7

—DODT =< ONWT—ELU R THIZE LT Z L3 E THWWRERIC 2 o 72, WFZEICIR S
T, ARITZDORE RS EZENED LT LTV,

T B LI,

EREIT ST AMEKREDURELZD LT, FlE-THENEOND EEZTZ, L, B
FOFEHIZBW TR Z BT 5%, BRTH2ERERD D EZ 2T T-O5RIERIZEWVTHNWE
FETIZ I N, EOBMFEBRITEHE L,

— 102 —



TIERSLIE B F 21K
HRECRL R SE 2016 &

WoKDELRLT & & B KEIBRAKEDEF%

The Relationship between the Quantity of Water passing through Silica Sand

and the Maximum Value of the Pore-Water Pressure
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Abstract

When sands whose gaps are filled with water and air are shaken, sands behave as liquid —
liquefaction. Liquefaction relates to the pore-water pressure, the pressure of water
around the sands grains. We examined the relationship between the sand condition, close or
loose, and the maximum value of the pore—water pressure. First, we quantified the sand
condition. We put silica sand into the device, ran water into the device with constant
time and pressure, and measured the quantity of permeance. Then, we shook the device and
measured the maximum value of the pore-water pressure. We used 5 types of silica sands
having different fineness. Type A consists of fine grains smaller than 0. b5mm, while type B
does rough grains of which diameter are in the range 0.5-1.0mm. Types C, D and E are the
mixture of types A and B. The result shows graphs of A, C, D and E match. Namely, the
conditions of the only fine sands and the mixture of fine, rough sands are the same on the
liquefaction. Also, the result shows the more the fine sands have rough sands, the less

large pore—water pressure is.
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The Relation between Force and Velocity in the Dilatancy Phenomenon
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Abstract
I studied how to quantify the dilatancy phenomenon with an experiment using dynamics cart.
I created dilatant fluid from potato starch and water at a weight ratio 1:1. I put the
fluid in a container on the cart. I fixed a stick to the stand, and put it in the fluid.
T moved the cart with pulley and weight [50-500g every 50g], and filmed the experiment.
The velocity of cart was constant. I thought the weight and resistance needed for stick to
the fluid was almost balanced. I observed velocity is proportional to weight. From this
result, I judged velocity is proportional to resistance. I thought the cart repeated

acceleration and deceleration movement caused by dilatancy phenomenon.
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The Method to Judge the Winner of “Miyamakuzushi” If We Change Its Rule
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Abstract

We tried to judge the winner of Miyamakuzushiby using mathematics, and we considered

this victory pattern when changing this rule. Miyvamakuzushi is the taking stones game, but
players can take stones from only one mountain. The player who takes the last stone is the
winner. We are able to understand which player will win by using a binary notation. By
separating the stones we could use a binary notation when we limited the number of taking
stones in this game. The key of this game is a binary notation. In 7Two Dimensional Nim
Game, this is a kind of Miyvamakuzushi, if the initial placement is point symmetry, we can
recognize the winner. In conclusion, we are able to understand the winning strategy of
Miyamakuzushis game by using a binary notation, and we are able to judge that of 7Two

Dimensional Nim Game by connecting the stones.
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Abstract
In Complex number, I tried to decide the divisors and find the relationship between the number
and the total of the number’s divisors. Complex number is the number which is explained a + bi
(i is the imaginary unit which is square root of —1, a and b are real numbers.) In complex
number, prime factorization is not only one pattern, because this decomposition ignores the
multiplication of the units. The result is that I found two ways to get the total of divisors. One way
is that I make the prime factors even by using the units. The other way is that I make the divisors
even by using only positive divisors. In both ways, the totals and the numbers have positive

relationship, and several ratios have similar values.
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The Creation of a New Cubic Puzzle and Its Mathematical Properties
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Abstract

We made a new puzzle like Sudoku on a surface of a cube. The rules of this puzzle are as
follows; First, divide each face of the cube into 3X3 squares. And the surfaces of them are
painted in 9 different colors. Second, the squares sharing the same edge of the cube have the
same color. We change the 9 colors into the numbers from 1 to 9, researching this puzzle.

We put hint numbers on an expanded diagram of the cube like Sudoku, and make a game.
When the arranged numbers from 1 to 9 are on one face of the cube, we found that there are
734 ways to arrange remaining numbers. We paid attention to the same coloration among
the 734 ways.

The same coloration is grouped by the operation that shuffles numbers from 1 to 9. The
operations are 24 ways (6 faces x 4 directions). We found that 734 ways are classified into 60
groups. As a result, we found that the set of the 24 operations is the Permutation group for

the operation of composition.
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