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Abstrast

At first, we defined a sphere that moves with a weak rotation of 0.5 times/s or less
as a ‘non-rotating ball”. The purpose of this research was to create a non-rotating
ball launching device and discuss its accuracy. We actually created a catapult—type
non—rotating ball launching device, visually analyzed videos of the launched ball,
and calculated the number of rotations and velocity of the ball. As a result, we

confirmed that we could launch the non-rotating ball, although the speed was small.

1. &

XUDIZ, 0.5[81/sEL T DO FHO AR CHEH) 32 Bk A% [ [AHi5R — /L | LE R LTz, ARBFSE Tl RS
NS EARUEL, TOREEIZOWTER T LA BE LT, FAi2BIX, EBRIZ A2/ VMY
D EEIHAAR — VS S E 2 VED, 5 U2 R — LV Ok~ 7- 8l 4 B 1 Ci#rL, A—/LoElls
B EARFTRE U, fERELT, HEN/ NS ST2b OO AR — LA B TEDHZ L2 MR LT,

2. Fif

2 OERE CII I RIHRAR — /L O AR HL R 78,
EEREE 72N OHET LD M 2RI U7 B
DIFEL TS (B 1), BilzIE, BFERCIE Ty
IIVR—)b, N —R— )L TClE 77— —H—
7, Yo —TCIIERER Y = — MR ERHY,
[N — N ER BB W CEBELRER TH
%o LU, BEAFO EEIHAARN — /LI H 2L 1,
o —7— 2L o> TR —
i SR R W iR
DEAMZRLDIENT
HD, FZT, KGR
IFEUEDIR S CBEAM
KR o> e[l dii R — L
HH A& E D BHFE D AT RE
MERLZ LA BRE
L7z,

1 EEEAR—IL
DEE

3. AAETHWSIHENES
(1) EREIERIZDLNT
AWFFETII NN o7 [mldRR — L & f0E
DBELL, EEEOAL—R—ILOTTRFED
Ta— g —t— 7 Z AR D T B ) D HE[A AR
— L ORFEE AR, 1705 7-0120.5HEEL T
WO — /LA TERIRR — L EE R LT,

(2) ANV FRGTHEEICDT

THEET—LTHRSI, 7— 20 FimiZE
HRE— A NN ZDZE TR E S 5%
BEOZETHLH(E2),

K2 h&/80 FKESTHEBD
BER (£) &R (A)

4. GFTHEEREDERER
FHHEEE O FLAREL L L, YPIORITR
—/VEAIVT, ENEH TS S
EHTHHULAD) 25 2 iz, LrL, R—u%
T2+ T
<, ROFIZIRBNTHR
— LD HMN TR T
EIMZAHZE, HEEzH
] & [ TE 2 Z D3R
Tl A2
Bz, ZL T, BEkD

3 THHLE
SEDHER



T L= BB B H SN OHIVE
ZEtmL, K208 KA EICHIEEAT 7, il
TEDORRIZIE, FTHH LA L RERZ R — A
ZMELT 720, R— U2 HoERRR LI
A= DHFLRHHINTR— Va2 AND T %
TRUEZ(X4),

X4 STHEBTOR—ILOEEIZDNT
BEX (k) EEROHEF (B)

5 HEAR

(NERT (GHHEZEEORMELBERHEH)

SRR, &R AT EANTT— LD E
32, 26mOFHHHEEEZ AELZ (R 5), 6k
BHNIAR D7 TR T, IRFEEUREED L&
AT o720 ST - L7278 — /5 55k 3
L—R—/L (EAKI21em), 3H0135kgE21E10
kgDb D% Nz, FEBRITZEN300E], 20[H]
1TV, TOF O 2R LT, $o, A—1
DOIRPRBEZFE8 L, ZOBENSHEEAR L
7o LB T 1 7L — A (=605 D 1) =
LlZa=EYL, 0.25[A1% i/ NEALIZ L CLRPH
DEFFE R L, ABFZEO RN — /L O E
LD EAT ST,

0TI L—LZEDR—LOBTF SELESHEE
K5 EBEE () LERBROKTF (£)

<#ER1>
1 HHLEA—LOREGHERE
BHLYDHEE 10kg ke
E4% [E/s] 1.67 | 0.29
A [kn/h] 14.8 13.0

£ 1025, [OBHY10kgE V=78 mlixE

DRIV, 1O BHVH5ke, 10kg TEBRLZE

EOREDZEII/NI, | ZENR 3T,

<EBE1>
5kg COFEBRIZOWTTL, MEHR—/LDE

FTh BT LT, BB O RHRIIZE LA RS

iRotz, JRIKEL T, S EE CHE L

R—IVOEED/NEL, FHHSNTZR— D% AH

IZAR— NV OHIEIZE L EINZHIEE DR Ak

T DI 70 TEIRDPST2NETHDHEHS

26D, £z, 10kglZ Uiz EX AR K&

725 THY, R LICEED, SHHETIET—

IS B CTR—=AREEIEL TNDIEND, R—

AT EDFR LB IR )DL

Z, LLFOARGR AN T,

(2) BRI OHRICKDRFEDHRTE
FT, IGHERE T DD E LD L

EE, R— 3= 2T+ T D,

g [m/s* B IR EE, m [kgl:AR—/LOE &

rm]: 7 —=2OHLPER— A O L ETOHEE
w AL eI DR OF (- EEEREL

0" JHHHIFO 7 — ALENE T A1 D723
AREBIZBITHESEL T, £79.80[m/s%],

m=0.268[kg], r=1.13[m]TH 5, £/, R—/LD

HHHREZRIFELT, ZRDDRIZEEIZ, B

FHEI O aldRA EER, REFHED O [RlR 25

FliRET 5, 2L T, ZNOOYMBELEZME ST, R

— VDY HHOBFRNZIE =5 SW TR OO

~@ITRTBLEEIToT,

OEE B AR EEEL TWAT26, FOEMEICK
BIEEE % 2 DU E D05, BRI, 2%”
[[El/s]DADERROEMHENAE TS,

@N DG RUE, FrIEBEE IO E I —
T Do T DRI — LD H 7 18 D I K
DOEBLBLMNT DN LT, R EEE A
EDRERE Ty, AOREEE TR E
%o Fiz, G K LB ) D KEX)= 1 N T



FIN, BETIOREIEEET) O RKEIIN
eI RIERICH D,

@R =LV DH HFETOR— /L OIEE) L EE)
T, BRI MAN=[AL )TV e s,
DO~@DH %L, FEhr 1 T 0=40" ThHD

2
T, bS] = mv?[N], /I ML=mg[N] &

v, v=2.91[m/s]ZHAEIZRIZTRT (a) ~ (c) DD
3O HELZ(K6),

(@) v<2.91m/sD&x  (b) v=2.91m/sDEX

(c) v>2.91m/sDEx

M6 XREIDEE

(D L& FF LB ITADREEZ A T,
ZDEEVH/NSLILIURRDIZE BEHLI B K E
7RV, FIUT RO IR EEE T 1H KELRD,
(b)DLE 1L EEER ) 1L AlRZ A 720,

()D& EH ILEEE T EDRERE A T,
ZDOLEVINRELI TR DIEE TEHTINK
70, ZHRUTHOWER B ) K&,
Lol B IEEEE ) D FEERICENLS BV OEERE
A Fe TRk 2 TR BE R B - D78, KT
T IENEL, TOT0, RIRTER D%
1TV, (D ELED I EEE T AU 52 %

AR,

(2) EBRI GHHEENEWNILSEEHEL)
A=V DRI L > TEDLFR L EEE S LR
— LD [EHEI D PR EF DD AT T

FRx 2R ETT — %
[AlfRSH, N—/L &5
L7z, AN, JELz
T —2D 7R LBk
ZHHIZT A28, 0=
0° THHLZ, BEH
EITAER DI A ]
JVNEE D% AR %
Ahy =L U THLEL,
T —bEfE L&, Z
ALLIAMESEER T LR S
HELZ (7).
<#HR2>

X7 EEIOHKF

EE(mis)
8 R—ILDFTHEELEEE (1)

8IZIBWT, HAFEHME, AROMEEIZHS
WCHHE LI BRI X D EIER SR, S EanF D
HaFELG W Ik TAEENDEE XD
NARIEITHD, 7 F7 OFEIZIED LA
DEREZ T +EZEID Y TTND,
RV ORELF LRI ThEENDE
B 2 LA RIEEHOHBIRE0.873 Th o7z,
<EZE2>

FHBIFRELA30.873 THRV VEBI A LS 7= 2 &2
B, R — VO N KE2D L RERHH <0
DM DN, ZHUTRERIZ T JE LRV, 20D
ZEMD, B EER IR Ko TRl A A
CTW5EZEZTRWE DD, L, 20T
— ZIREVEEE COMEEAS H N Z D HEE T
ITEEL W VORI A BT 28 O TIEZRWY,

EE(mis)
K9 HR—ILDFHEELRERL (2)



9%, EBR I DDHROI-EILEESICLD
AR EA A E LIZb DO TH D, Bk B
A /NS T HRELT, EikERE Ik 5A
R IR E LT, fif A7 ml ik
TS PIRIERIE VLAY, FEFIC
REVHE CH A fis H A R CEHIEN
THTED,

6. tEim- B2

TR T IZBW T, BHYA5kgD EX (T IE[A]Hx
R— NV TE- 281 0kgD L X 1T HTE R
NoTZZEND, R— VI EldRE 52 BRI
W E LT, FEBR T &2 T o7, FEBROFKE R
D, R— U Zalfinz 52 2R ELT, EES
LR ) 3 1 THY, ZORGEEAIELNE
T5&, B ILBEER A /NS T HIET, FRik
JEER 1IN R RIC - 2 DA RO L, D
REWIEEHRR — LA FHH TE5 L TTET,

A IRIIRE72IRE CH I CTEDIDITH H%E
EOT —LOMIMEA M XT38 Otk Btk
W, EREATHIZE TIERDOREEZA TV, K
7R CHE A AR — LA B CE A I
X, BERIAAR — U DD A B RIS - fife
R, IHTCELEWIRFTED, LT, MHSTEhEE
THDHAR—Y 53 8T O ME[A| RN — /L 0D BRAFAE
A O EICBTFONDEE 2T,

7. i

ARIFFAIZBWTREIRE, #HHL Lo
o T3 A S B AR D R e,
BN EE, AR EHEE PR,
B BRI, KRR A ICRSBILEL
EFET,

8. ZE X

@ [Bliis fy O [RIER DY 1 — R — /B 225 )
https://www.jstage.jst.go.jp/article/jsmesports/2003
/0/2003.9/ pdf (20254517290 RBIE)

@ Vo —R—IL D 2— i A E O LR
FREFH T 2R
https://www.jstage.jst.go.jp/article/jsmesports/
2008/0/2008_49/_pdf

(20254E1 29 F Fi'%)

@ Wr—FFH R — V4T O 5T IR O BA %
https://www.jstage.jst.go.jp/article/transjsme/
83/856/83_17-00225/_pdf

(2025%F1 H29H %)



F—FYEBBOKEETRIZCETS
KDBkta LAY HDERZE

Zu

MEER FX HH HZE CK MR RE HiKE KE K EEF BL
{HEE M #HE BAF FX XK CE

Abstract

The purpose of this study was to clarify the relationship between the size of the
hole in the disk and the height of the water that rises from the hole, when a disk
with a hole in the center (hereinafter referred to as a disk) is dropped onto the
water surface. For this purpose, we constructed a theoretically valid equation,
confirmed its validity, and discussed the relationship between the size of the hole in
the disk, the initial velocity of the water ejected from the disk, and the highest
point reached by the disk. We also made a device to drop disks horizontally on the
water surface, dropped disks in a horizontal state, and filmed the water splashing up
and analyzed it by video analysis. The results showed that the smaller the hole, the

faster the initial velocity of the water.
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Abstract

This study aimed at analyzing the behavior of multiple super balls during
collisions by controlling various conditions and conducting experiments using a
custom—made device. In the experiment, the super ball dropped from above was
defined as the “upper ball”, and the super ball placed below was defined as the
“lower ball”. The objective was to clarify the regularity of the height achieved
during the collision. The results revealed that as the number of upper balls

increased, the height to which the lower ball bounced tended to become greater.
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Abstract

In this study, our aim is to describe the motion of a sphere rolling upon the surface of cones whose
axis stand perpendicular to the ground and which open upwards, while considering the forces of friction.
We crafted two cones of different angles of opening, and took videos of their movements. We then
calculated the location of the ball from the videos with a computer and then the direction of the
frictional force. We also checked the ratio of frictional force to normal force at each instant of time.

The findings of our analysis are these: 1) The direction of the frictional force incraeses and decreases
according to the rate of change of the radius, centered around 90°+a(>0) from the direction of the
velocity opposite to the axis of the cone. 2) The ratio of the frictional force to the normal force is greater
when the cone has a larger opening angle, decreases and increases as the distance between the axis
and the sphere grows and lessens.
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Abstract

In the beginning, we defined “landslide” as a phenomenon in which a portion of land slides or moves
due to groundwater or other factors. The purpose of this study is to clarify the conditions under which
landslides occur in the Tsuyama area, and to develop a model based on these conditions.

We created a strata model by aligning the conditions of the soil that constitutes the strata and the
slope of the strata. Then, we attempted to reproduce the sliding phenomenon using the model.

The result shows that we could observe the landslide phenomenon in the model. We also found that
the angle of the slope where the landslide was actually measured during fieldwork (hereafter referred
to as “slip-off cliff’) and the that of the slip-off cliff where the landslide occurred in the strata model
were consistent with each other to some extent. The angle of the landslide is shown to be to some degree

in agreement with the angle of the landslide cliff in the geologic model.
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Abstract
Generally, a photocatalyst is a substance which shows its nature can decompose organic matter by
irradiating UV rays. TiOz is the typical example. However, one of the problems is that the cases of the
TiO:z use are often restricted. This is because its reactivity has no peculiarity due to the principle of
catalyst reaction while it is expected that TiO:z to be applied as a substance which can decompose
organic matter in industrial drainage. So we aimed at increasing its decomposition efficiency and
giving it the selectivity to target molecules by supporting TiOz with zeolite and adding a magnetic field
to the catalyst reaction based on the preceding studies. At first, we synthesized zeolite-supported
photocatalysts and had experiments of decomposition to the target molecules with the photocatalysts.
This result shows about 7% of the target molecules were decomposed with the photocatalysts added to
the magnetic field. Therefore, we have concluded that zeolite-supported photocatalysts can enhance its

catalysis on these experiments using the magnetic field.
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Abstract
The purpose of this study is to show what kind of skin care products are effective by
using “a feasible method even for high school students” . The best way to examine
resident skin bacteria is to actually conduct experiments on human skin. However, this
method is not feasible for high school students because it may be considered as human
experiment as defined by the Declaration of Helsinki. In addition, the method used in
previous studies to determine the type of bacteria by DNA analysis is expensive and
cannot be used. Therefore, using mediums that can make a difference between
Staphylococcus aureus and Staphylococcus epidermidis, lotion and the number of bacteria

was examined.
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Establishment of a Method

for culturing Euglenas in the Izayoi Pond

Ukyo Nagase, Kaho Haruna, Yu Mizuno
Supervisors Akinori Tsuboi

Abstract

Euglenas are organisms that are currently expected to be utilized in various fields. In this study,
we cultured euglenas to find a way to utilize the large ones collected from the Izayoi Pond in
Tsuyama high school. We used nanobubble water and Hyponex, which was considered effective
based on the previous research and our experiments. Also, the examination for water quality of
the Izayoi Pond revealed the Pond includes a lot of sulfate. Although the culture of the large
euglenas couldn’t be achieved, we could culture small euglenas by culture fluid of hyponex,
nanobubble water, and sulfate, so we could find out the effective elements.

I MEOHME

2 RY AU, BEREA 2B CORARNHEIN T DLEYTH D, AL T, EILEKNO+
AN T TE 7RI RY AVOIEHAFEZRST 572012, KEI NY AVOERIZERDHEATR,
FATHIZER T BRI D ERNTIZ L ZEZ BT, T/ NRNTRNKENA R Y 7 A% AW T-RERIR TOR#
ZiTolc, LT, +AKMMOKEREZITo BT, < S mBERE 2 AW T2 T O #
EATo72, KM R AVOREFBIEBR CTERho72n, /NMIOI R AV TIE, "NMARF Y7 AERE
R & T ) ST NIKOBEER T ET HZ LN TET,

II Introduction Il Experiments

In the Izayoi Pond in Tsuyama high school, we
can collect euglenas of 154pm(Fig. 1). At the
beginning of the experiment, after culturing the
big Izayoi euglenas, we were supposed to carry
out the experiment to find out how to utilize
them. However we couldn’t achieve this. Then,
we aimed to establish a method for culturing
the big Izayoi euglenas. Also, the terms of
culturing were determined based on the
environment of the Izayoi Pond.

Fig. 1 Big Izayoi Euglena

From the previous studies, it was revealed
that Hyponex and nanobubble water were
effective, so we added these to the culture fluid.
As a result, we succeeded in culturing small
Izayoi  euglenas with 0.5% of Hyponex and
nanobubble water. However we couldn’t culture
big ones.

1. Experiment & Result 1

Method
The Izayoi Pond has poor sunlight.(Fig, 2)

We believe that the light environment of the
pond affects the euglenas. We put two kinds of
euglenas (Dsmall Izayoi euglenas, @bought by
our school)in plastic bottles, and put them in
the pond on the bottom and middle for 1 week.



Fig.2 Izayoi Pond in a sunny day in summer

Result

we couldn’t see changes in size. (Fig. 3, Fig 4)
This shows us that big Izayoi euglenas and
small ones are not the same species.

DO®

DO®

Fig. 3 Result 1

Small Izayoi | Normal

Euglenas Euglenas
Bottom ® @
Middle ® @

Fig. 4 table of Fig.3

2. Experiment & Result 2

Method

As in experiment 1, the culture was set up in
an artificial weather equipment(Fig, 5) in
darkness to determine whether the little or no
sunlight in the Izayoi Pond was related to
euglenas.

Fig. 5 Artificial weather equipment

Result

We didn’t succeed in culturing euglenas, but
the Scenedesmus got clear.(Fig. 6).

Fig. 6 Scenedesmus



3. Experiment & Result 3
Method

We believe that the water quality of the Izayoi
Pond affects the euglenas, so we examined it.

The result is Fig. 7.

Fig.7 Water properties in each liquid

From this, we found the Izayoi Pond contains
a lot of sulfate. This is why we tried to culture
with Na2SOs4.

Result

As a result, although we couldn't see an
increase of euglenas, compared with the culture
fluid with sulfate and that without sulfate, the
former has less Scenedesmus.(Fig. 8)

Until now, since the increase in Scenedesmus
was interfering with the culture of Izayoi
euglenas, culturing with sulfate proved to be
effective.

* sulfate(250mg/L)
» nanobubble - nanobubble

* hyponex - hyponex

Fig. 8 Result 3

IV Discussion

In our preliminary experiments we were not
able to see a change of small euglenas. We
confirmed that small euglenas and big ones
were different species.

Also, from our main experiments, the
environment in the Izayoi Pond which contains
sulfate and has poor sunlight was effective in
propagating Euglenas.

From the previous research, it was revealed
that euglenas make HS when they make wax
ester. This may prevent other organisms from
propagating.

In addition, compared with the culture fluid
we used in the experiments, we thought
Hyponex was necessary to culture euglenas.

However, from the result of the water quality

test, the water from the Izayoi Pond didn’t
contain nitrate but the Hyponex contains it.
This shows us that the culture fluid which
doesn’t contain nitrate is more suitable for
culture fluid.

V Conclusion

Our study found that hyponex, nanobubble
water, and a sulfate culture fluid were effective.
In addition, culturing euglenas in the dark was
also effective to decrease the number of
Scenedesmus.

VI Future Plans

In this study, the experiment about solar
radiation was not perfect.

In experiment 1, the PET bottles absorbed
ultraviolet radiation, so we were not able to test
the effects of ultraviolet radiation.

In experiment 3, it is not accurate to culture in
the dark all the time because we have not been
able to accurately measure the amount of
sunlight exposure in the Izayoi Pond. So, from
now on, we'd like to accurately survey the
environment of the Izayoi Pond and culture
under conditions based on that environment.



In addition, since Euglenas are said to like
blue wavelength in the previous study, we'd
like to gather only euglenas with the original
device(Fig. 9), and then start culturing.

Also, we’d like to find the suitable culture
terms by changing the kind of sulfate or
concentration of it.

Fig. 9 our original device
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Establishment of a Method
for Culturing Euglenas in the Izayoi Pond

Okayama Prefectural Tsuyama High School Science and Mathematics Course

Ukyo Nagase Kaho Haruna Yu mizuno

Introduction & Purpose

In the I1zayoi Pond in Tsuyama high school,
there were euglenas of 154um length.

They have any special
features...?

Establishment of a
culturing method

Poor Sunlight ;c(arify their environment.

(I1zayoi Pond)

Main Experiments

We carried out an experiment to confirm about
effect of environment. 1

® @ 3’ @
No
Change in
Before cell size After

2 We tried to prevent Scenedesmus from increasing.

¥ darkening
the device
for 3 days

Conclusion

X X

Na,SO,

We only found out the
environment for
euglenas.

However we couldn’t
culture big euglenas
yet.

Preliminary Experiments

is the
best.

(Liquid fertilizer)

water contains
many tiny bubbles

» Effective

We added Na,SO,.

Na,SO, was
effective to
prevent
Scenedesmus
from
propagating.

Future Plans

(DWe're going to change the types and
concentration of sulfate.

(2)We're planning to gather only euglenas
with the original device. In this way, we can
grasp the number of euglenas accurately.
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