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It is known that we can live in the space colony like on earth by producing artificial gravity. We took an interest in
researching about “pseudo-gravity” generated by centrifugal force and did our investigation. In this research, we
compared and verified differences in the way an object freely fell under the influence of the earth’s gravity and
pseudo-gravity. For pseudo-gravity, we performed the experiment using a turntable and computer simulation. As a result,
our experiment agreed with the simulation. We confirmed that under the influence of pseudo-gravity, the trajectory of a
falling object was not straight-line. It was a curved-line trajectory, and the object always fell in the opposite direction of
the turntable’s rotation.
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We observed how two light objects with the same shape and the same weight moved in air while falling. They
were dropped at the same time from the same starting point. As a result, we found that the two objects moved close to
each other and always got separated without touching each other as they fell.

We could explain this phenomenon by introducing a concept of viscosity of the air.

1. Frim
10k 5 RiEEEL B, P = Prddss @
ST, RIBIEHLHERETo WL &, Kk
RHIR AT A ENTE 1, UL, K3ITR
FTEOBRMEEORER (LIT Ta—r) EFES) %
20, FUESITAFITEST T, #FRy
WCHE TSR EZA, 2200 —(IREBITITDOx
BROETTLHEVWIBIRTHD, ok, a—UI%
Ml 1 i L Ci AT DRIk OE, [+, HEE, I —HHTHIEL, KT,
bOLEMERNOOEmIZENEILY,, p, P, h
LU, M2z LTt SR oRE, £,
R, RCAEERNODORmIZV,, p,, P, b &
Lizb &, T-ULX—A OFEH] RS> LR
Mo TS (72720, gidEIINEEEZRT) | 3. a—rofEK

1. ~X—A DOFE FiEoH

1 2 1 2
2,01 | TAEM TP 2,02 2y T80+ P, Iz BliE, ZOBIGHZONT [~ X—A1 OEEL

Fo, K208 5 RRE BT EER TS R TEERFR] ZHWTHIAT 22 EnTE R0
THfH, 1 é HEEEA, v, p L, WHETDH 2T
(RN I 9 2 HifH,
W, BEE A, 2. WHRENE
L p Lz EBR1. 2o0a—  OEEERET D,
&, ko VE&Ek <FHRITIE>

TR 23 32

2. HERGA WEOB - Loame o BNCHE T SHAEECII™ 3 LRI a—r 2
R Y

-2-6-



F7-, a— AW FSEHEBOEAK L FDE
HA X 4R,

B
u 2.4 [m]
J. AN
[ ;
v
4 O P
)
X 4. % MEEORAK () E5E (OF)
O BETFMEEOEMADAAL vTFw A, Eito=
— % 2O T 5,

@ EWADAAL v FEYY, 2050 a— % [Fl
WZHENICHE TS5,

@ W TOTZA N AREHE G&YERNE 30Hz) (2
L5,

@ Oro@#EMEE 151807 9,

RS> 20D T —NFHEWC LD 2N HE 15,

<fEH>

BHN-A FaREE
D 1o%K 5177,

T NAEEL T ITRRE L
72AEYT, K5I
LHAND 71— DN E %
FAIY ey Dl
X6 DXHiZid,

X 5. V% TRk
(=2—=)

0.040
__0.030
£
gu 0-020
e
<0.010
0.000
0 0.1 0.2 03 0.4 05
Bzl [s]

X 6. =—1DOREZ) &NrEOBR

a— OB, OIZUTVIE & o — U A JES)
LTWbZ EEEKRT S,

K5, 650, 200a— I THEVNIEEL LN
BT L, BENTW ZEDmnd, £, 4Rk
REINTTRTORFED 95 6 10 [BITC Z OiES) 2 fif
BTHZLENTEZ, K5, 605, 29O0Da—
F—ERWNGESERROETL, &L T5 845
FEIREIZENZEEN 2N B T L DL EET3
b, eI —U NI O KD RIEEE T L OB
+ 5,

<EE>
2o a—42(1), QX AEEST D, 220D a—
ANIRD L O IR L, 225 (¥7) .

X 7. 2o0a—OEBDZLEL

A 1 2@ 2 22503 R 2 % S
THEL, TR ZOEROBEEIT - ELEX
TR, B 1 L0 MdE 2 oL EREIT NS0
DT, BHEEAAL D w2 COREITRE <72
Bo TMHENKEL DL, ~NUX—ADOEHLYZ
DOFERDOIENDNEL 72D, LIzn->T2o0a—
NIE WL LRI BIE 95,

A 1 2 DIRAT DIADWEZ v, , E%
p,, WAEHE 2 OIS ik OEE v,, ET)

-2-7-



% p, LT, BEITZEOERTHLE LV p &7

Lx, omEm L, 212, @QRXEHAND L,
1 1
Epv12+pgh+p1=zpv22+pgh+p2 ®3)
Ay, = A,v, @

MY LD, To72 L, Midim 1 OfifE4 A, A
2 D% A4, & L, 72— OIMAlZ @i 5 ko
Tk, FESNIRAE D DAY DIRO®HE, £
IZELWE L, WA — DR ENLEZ
% L IFFITEMLEIZH DO T, MRAEE O S 1E[F
ChéLTEElLT,

(3), WXVv, ZHELTEHET S L,

2
o[ A 1
A2
L%, fEE 1 & a— L OAMAlORERROIREEITSE L
WOT, B)RDEDITa— DMl E NBIDE 7
EEWRTADOT, G)RICa—r EFEEN T - 7=

L EOWNRES 28T 5 & a— B A F &K
WHIENTE D, Lo T,
1 2

w26

2 1
ZZTA, A, FFHOBEETHLE F bRHO
BECHD LBEZDND, HIZS, p 3K
L7RWERL, v IC 20T, BRIEIEFICERO =0
T ITRIMEEE IS D SARET 2 2 & TRk
FFLIRWEREH D Z LN TE D,

1

2 :Ep"l

P ()

F(r)= ©®)

) g2 (e
i1 2r
T ()

X 8. FieiAss s 5

Wi A (6), A, ()25t 0E0k 5Bk TcESR
HONELETH, 1 LER2 2R H Lo
X 8InT, a—rDEEDOYREr, 2O0D2
—  OHLOEE () &35, fEE1 %

I(t)x 2r DEHIBIZ, k2 % 1(¢)x 2r DEHHH
OiffE -’ O ZEYI B 2B & B, 33—
B L72WOT, r ITRERHITIRAF LR WER T D,
L7228 o TR L - T2 T 5 = L 131(¢)
M KL > TEET D2 LIZE LY, 2Dk &,

A,(t) = 2ri(t) )

A, (t)=2r1(t) - m? ®)
DO NLD, LIER- T,

40 _(2 ) ©)

Az(t) 2- ﬁttﬁj
QX EB)RUICAL T,

1 2 Y

= —Spv,’ - (10)
F(t) 2Spv1![217J 1]

DI N,

HIE OFER A Q) RURAT S,
S =0.00108m2, p =1.205kg/m3, FEIBEREE 1D
WTITHIEOFER v, =2.3m/s TH-7-DT,

]_1 1v

Lird, Ll l(t)ik2ona—rofbioE
HEC F(2) 1tz 20T, ()03t o ED k5 7k
BTHDLONIALNTR, I T, FAbHi
F(t) & 1(e) D2 <D 120K D & 5 72 Fik
BRI,

t EUINRERR IR (2 2Tl 0.01s & L72) 12X
B0, ZoMOFE)E—EThs L5, F(t)n

2

0.136
(1)

F(t)=(100345[(

2 —

—TERD, IEE a (= m) (miZ=a—r0E&)

m

b ETH DB HHHL 5 0.01s 5D 2 DD
=2 DYEREN +0.01) 2UETRD 5 2 LB TE
60

1 F(¢)

KH@OD:Kﬁ+%dNY=Kﬁ+E——XQm2ﬂ%

-2-8-



i, 0.02s #, 0.03s 1%, LR IK L TUNE,
t LI OBR AR D, ZOBRERT ST 71,
=2 OIEZ R Z LR D, DN AERZK
9NTRT, 7o, MG (t=0)1%, 1(0)=0.15m
L7,

0.16
0.14
0.12

—= 0.1

éam

-~

= 0.06
0.04
0.02

0

0 1 2

tls]

X 9. Eglt & 2 50a—2OFuEOREE O
SR

X 9 1> THMD 22— DFEIZ OV THE L
72 DO T, FHROa— 3L FFo T
ZEnbns,

LoL, BOIEIET LI THD 3B%ER L
HOTaA— T TITHIAEIZAEH L TS I3 Th
D05, BWIFOHRET TEHZ LT\ D Z & bn
5 ZAUE, X5 DA Fa RO L Bl o TN D,
M 5DA N ROEBIT (2503 —0F,
AWIBSELRR %L, TORERTLHI LR
SHWIHELVR R BE T 5] BTE2R LT,
HeHlE, ZOBENZBIRIZOWTHAT 5720 D

1 D>OAGER A N T,

ZERNITRERN B D, LT3 » T, a—rom kb
TN D 22K DKM T2 B &, 22K DFHED
ittt <= |||~
JE71 K £ K
|ESA VAN

U
M 11

B N B OR S B

% 10. =— DL EH, ESORR

-2-9-

LD, a—UNENIHEET S L, a—0Of
DIAEDINE & A EDPAEEDREZZ T D, LIznio
Ta— O iEET 2 ZZR0OMmEITNE 72D,
2— 2 DIMA %I T D ZERDOTCED F KR E L 7
%o T B EAEIISMADET L0 L NRIDE T D
NREL 72D 200 a—NIHEWZEEL TV (K
10) .

I, B SN EL D, bL, 200 a—
YINHEWZEEL TV e b, HHRREREND LIE
HEC L > T2o0a—r R LTV L PO,
SR D, TOMYIKL T2 o0 a—NIEHIC
MATLZRM B T 5EBE2 D,

WIZ, 2[EIHOEEENEZ 50 WEET %, 220
a—CDOEBEEEZ D E L TE P20, 25
HOBATIIMGE SN /hoTz, £ 2T, a—r Lt
DR HIX 2 B OBSEMPHERR TE 5O TIEA2 N
MmEEZ, WO XD eFEHREToT,

FBR 2. EREORAIT 2 B H ORI & a4 5,

< FEFRJTiE>

FONZIE T S DRI 11 0 X 5 2Bk O
Bz e, ZO¥IEELIT Tl TAR—1) LI
S Tk TEEEITER
1 EFfED b D%

VAV 0.135m
D~ I
Y 0.150m
X 11. ERE ORI
SR

O % FEBEOERA DAL
v F AN, EROR—
W 2 OO AHT %,
EBADAAL v TF &Y,
2 DD R — )L %[RRI
AN S N

T OT &2 A haRE
B (FEMHRRE 30Hz) 12 &
2o

X 12. T O
F (R—)




@ WHINLE O 2 R—rod LR OEEEE 0.16m,
0.17m, &£z, ONHQDFIEZAHRY KT,

<fEH>

R LA MR ARBEED 1 5% K 121077, =
O %, WIHINLEDS 0.16m, 0.17m D HDIZ-D0
Ty b5, TNHDHH 15T 9%K 13, 14
[N

0.1500
— 0.1000
£
il
# 0.0500
0.0000
00000 04000 08000  1.2000
B Z [s]

X 13. H—/L DR ENrEORFE (0.16m)

0.1500
0.1000 7
E°
il
# 0.0500
0.0000

00000 04000  0.8000  1.2000

B Z [s]

X 14. R—)L O] & ArEOR%E (0.17m)

728, 0.18m LLEEEL 72354, 2 B H ORI
BENeoT,

<EBER>

13, 14 £V, 2O0OR—/ U2 FEHET LR
DR TTHZENT0N5,

FBR 2 THW=R—uE, E5R1 THWa—»
0 bREEPRE L, MEORENBR £, £
DOFEFIEENOZALHHL 720, [T 2.4m OF Mg
T2HERADBEINEZ 72 EZ b5, 2B, ¥)
HOEREEAS 0.18m LU BN D & 2 £ B OBBED e
RBENRNDIE, EEINRY 72N TedEEEZZ b

60

3. fhaw

ZERZH T2 OO WE L a— 2 Z[E CE S5 [H
RERICTWEEBECEHMNCIE TS/ D &, 22003 —r
3R, BNIBEE L2 D¥% F L, &L L%
B2 25 2 LB T, ZHUTZER ORI
o Ta—r ol & AMAITHED K E S OffE)
D70, a— BT 5 EFTE 5, T,
ZOBMHTEA NS 2EHOEL Y, A—/LThHE
RIDZEMTET,

F7o, S%OBEE LT,
EEMELR, SEIERBOBRITIT S
ZHiFbhb,

Z DWEITI D IEE D
ZEmER

4, BEIER
- AREBAE (fh) | EERED ORISR, HAS
A — 24t p.246(2010).

-2-10-



7T a s 712k AEESRE

EARER HEIyER BEEE

DRI JER IR

R - s —

=
RE SN KRN TEAZEZ L, ZOROEIZHET D, HET 7y 75

AT, T v v 7 03E

=
=]

RE SN TORWIFOREOES LI L, S bWEEZ/NS S TE 2O ERGEST 52 LT, HKT
2y 71280 ENLS BWORBIN D Zaii~To, £z, KiREZ 3em, 4em, Scem & BRI (LS ET
ETH, TNENDHBERITIE > Tz, ZORRER —EDOm S LU EIZ2 D LIHEIRI NS <725 2

bt

We tried to find out how effective our tetrapods were in making waves smaller and what size waves they were

effective against. In our study we made waves in an aquarium setting up tetrapods inside and measured the heights of

waves. In addition, after changing the depth of the water into 3cm, 4cm, Scm, wave height decreased proportionally. As

the result, we found that the tetrapods were effective in weakening the waves, but when the wave over a certain height,

the effect became less.
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We learned about the speed of sound in physics class in high school and tried to measure it in water. But we found
that commercial devices for measuring the speed of sound are expensive. Then, we used the air column resonance and
made our own device for measuring the speed of sound in water. When frequency was from 500Hz to 1500Hz, the

device could measure the speed of sound in water, differing from the theoretical value by 3% (error value of -45 m/s).
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In order to check the concentration boundary between concentrated sulfuric acid and diluted sulfuric acid, we
performed the experiment paying attention to the dehydrating action property of concentrated sulfuric acid. In this
experiment, we put drops of sulfuric acid different in concentration to cubes of sugar. Then we checked the RGU values
of the black parts of the cubes of sugar by using the Windows paint bucket tool. We confirmed a large change of RGU

values up to 80~85%. So from the point of view of dehydration reaction, we concluded the boundary of concentrated

sulfuric acid and diluted sulfuric acid to be between 80% and 85%.
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It 1s known that the rusting of iron can possibly be prevented by tannic acid. Since tannic acid
cannot be easily obtained, substitute familiar materials were used (black tea and green tea). In this
experiment, the corrosion resistance of black tea and green tea was confirmed. It was also suggested

that green tea is the closest material to tannic acid as far as corrosion resistance property is concerned.
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It is known well that Aspergillus oryzae can break down starch and protein. And, according to our reference
materials, it is said that Aspergillus oryzae can break down oils, so we tried to culture it by using a growth medium of
agar including sesame oil and safflower oil. Then, Aspergillus oryzae multiplied well in this medium. We verified that
Aspergillus oryzae maintained the degradation. In some conditions, we found that the Aspergillus oryzae can break

down starch efficiently.
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Freshwater snails Pomaceacanaliculata originally came from South America, but was brought to Asian countries
for food in the first half of the 1980s. This feral shellfish is causing damage to the early stage of growth of rice,
becoming a major problem in paddy fields around our school. The purpose of this study, is to find out an effective
method of combating Pomaceacanaliculata. This time the focus on light, color, and sound, with an emphasis on
collecting the Pomaceacanaliculata in our place. 1. Inside the device which divided areas bright and dark we found that
a lot of Pomaceacanaliculata dark. 2. In experiments using three primary colors, it was not possible to identify the color
they prefer. 3. In the experiments with sound, we also found out that they did not like sound waves with §00Hz
frequency.
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We tried to perform an experiment about Taxes of Paramecium caudatum. Taxis is the movement of an entire cell
or organism in response to an external stimulus. Paramecium has different kinds of taxes. Some of these are chemotaxis,

phototaxis, gravitaxis, thermotaxis, and electrotaxis. Our purpose is to find the hierarchy (highest to lowest) of three

taxes in Paramecium caudatum. As a result, we found out that electrotaxis is stronger than the other two taxes.
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Slugs can live in various environments. In an environment there is also an area rich in nutrients, but the location

where a lot of bacteria can be found is also present. For this reason we thought that a slug should have the ability to

sterilize or control the spores of bacteria or mold. Agar medium mixed with the slug’s mucus was prepared and it was

observed how it had control on bacteria and mold in the air. As a result, it turned out that the viscous liquid (mucus) has

a controlling action.
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To take the rebounding ball is an important action which can decide victory or defeat in basketball. We predicted
the positions of the balls rebound and where it will fall to make it easy to select rebound locations in this study .We also
calculated the possibility of the rebounding ball falling in different locations. In addition, we checked whether significant
difference appeared in the rebound acquisition rate using the statistics processing software SPSS when one student knew
the possible position where the ball would fall and when one other student did not know the possible position where the

ball would fall, we found out that the rebound acquisition rate for the one who knew was high.
F—U—R: N\ R7y MR—b, URT R, KEE EE, excel

1. FFim WT 5,
Ny FIR—= L ORAIZBWT, U R (Z |
ZTEYa— b5 TY v 7T o THERIR - .| N
PR LT D) OREBERZUNE D DF— AE =
BB HRT WV EN S ZERE ML TN D,
Ko TARZETIZ YU N > REFEOEFRIZ DOV T
EH LU, VN RREZICEDL DL NEM-> T
ULV AN REESERN M BT 25 L& 265,
ZZTIANY Y ROETEZRE LI, £ O
FAFE L TRD, MEROERZRRELT,

2. WENE

FR1 .
<HW>—EDOT =X EWMDT=OIZ, TET /N 2—
b (R=ZFTH T AE LIRS OVHEE H LTz
HD) HRRET D,
<EESETAIRAT, RV ar, sfEL

<SEBRTTiE> © RYarcIn"ys RLlicya— Do bHinb
O 1 ADOANHEPTOALEZEE L T 2— b 24T FELHRSOT—H & D, BEIDEREML
H, YN RLIZb DT % 50 A A 7 Thig MLTHIS, HSiTt a5,

-2-41-



® @THOLNLT = LV FHfEEL Y v a—s
—DFME—EIZT D,

<fEH>

FAPEEDNE) + + +57.5° £2.5°

BWEDNWH] « « + 1.6 A— FVER  £0.5

FhR 2.

<HIY>

T 1 TlES =BT Ny 2 — FOLRMETZ LT
HYUNRT U RO FNEOT—X 2Ly 7k
KT T DRz R0 5

<A >

EEN S > 725E, EREIZES TERT ],

Fok 45 IO FT o T2, e NS, RO
Lo nBEbns,

<EE>SETFTAH AT, /XY 3, Microsoft Excel
< FEBRJTIE>

FBR 1 THEST-ET VY a— hORIAG - LT D
VN ROETFTZ VT OT—2%EY), =7 D
LICHE T T 2MEREZFHEL, KD,

=7 DORXRYIY J7IIAE 156m X it 14m D=2 — h &2 1=
U7 &H720, £107. lem X ¢ 116. Tem 22— & L,
RE 14 BeX it 12 K235,

ZOFHNEZ TCIZ L TET VY 2 — b ORIZTZ L
TWL IR RO T Y 72 THET D,
<fEH>

EmEN S ST S EIEmIZE-> TERT <,

Fok 45 BEINBFT o T B D NS, RS D
L9177,

X 1~ 312V Ty KA BT &5t L7
HDOTH S,

-2-42-

1 2 1 9 4 1 2

X1 Enbffo-bd (@1Fy =— M)

AN UERN
ZEEVI INERN
)4 [ \
/ 1 \
1 3 1
/ 1 3 2 2 1
1 3 4 4
4 6 5 1 5 4 2
3 2 6 10] 12] 7 6 2
3 4 4 y)\ 8 7 9
3 i 1 1

M2 EENLIT-72H0 (@Fy 22— MZE)

7 ™.
/ / N
AT /TN
/ [ \
/ z ")
/ | \
/ 1 2 3 3 1 2
/ 2 3 1 2 5 3 1
1 3 2 2 6 2 3 2
7 5 4 1 12| 2 2 3
2 10] 14 {@\ 3 3 8 3 3
1 3 6 ( 1 5 3 2

X3 A6 b0 (@IFY =— M)




FBR 3.

<HIY>

FR 2 THLZ=TR, VAT RERDANZED

59 1B R RFT RS,

<A >

FBR 2 TH L= TFRIZH > TW A D08 ) R

v FEZ B s,

< FEFRJTiE>

O ETNT—ZEMLIRVIRE HUSRA) &, 4
S TWDIREE (BAFR B) I3 C=TmzEn e
MDY ST REAGREZRRD,

20 AR LA S & —J5m, N[BT OFRD,

@ BUSEA LBEB EOMICABEERHIMNE
D MEFRET D,

@ THEAMBHLT AEENELWI & Z/MEE
T 5, AABREICBN Tt EMEL Y, tE (U
T Tofl) OFIVIETIUE, AEENELND
EEEATE 5, F 1~31ILOMIHERTH D,
7k, T A48 LV t BESMEIX 1. 7613 &5,

<fEHR>

#1 ENbflozbo

WMSEA IBEB

12 14
11 11
13 14
10 16
8 13
10 15
11 12
13 15

TofEi=-3. 2744
TEFME>ST EL YV FEZEITELW

F2 EENOIT>7T2HD
RIGEA HEEB

13 16
10 14
9 13
7 15
12 16
10 13
8 12
11 14

Tofli=-4. 7143

T BESME>ToE & D AEZITIE LYY,

K3 AN bD
RIGEA HEEB

11 15
9 11
12 16
10 12
8 13
9 11
13 14
11 15

Toff=-3. 3191
TEEFE>ToflE & W AEZETIE LYY,

% 1~3 L0 ZH1 L bREBRA L0 BEERB O
D, FERD ERoT,

3. i

AR TITI AN FEL VIR RLT L T57H
(U R ROE FALE O T ZFER 08T & Rk
THRIVH L7z, ZOREE, % TALEFRIZH > T
DN, VST REAFEN B3 D 2 L3 yhoTz,
ZOFERZE G LICARIE, BT VY 2— FOREEE
BoL, va— MEfToRORIER L 0 REI12ED
TV ETZUY,

4. BEIR
D)l BEJ5  1K03B019-2 /N2Z &y hAR—/L Dk
FizBI2 V) "y RE7 ) —2a—DRFlicxt

T B

-2-43-



RILEH DR

EIT SORE
e ISR

B2 B
SEEIRTEAZ BN T O LR E IR & SARICHER il = & 24, WHEIRONERZITLANH DA & 720
e lllmi sz &, WEikoFmiE & mAOBRN Y SL>Z ENGEH &SN, £77, 2 WoticBiT
AEEMORE 3RITICBIT HREEH O D, nkICIZBIT 25X E B OHEN 23707~

We tried to prove the cosines theorem in tetrahedrons. It expresses a relation of tetrahedrons’ face angle and
surface area. When we make a proof about expanded cosines theorem, we had to make two case of proof. Then we tried

to expand the cosines theorem to n-dimention.
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