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Effect of angle of attack angle and camber in Boudouki
Rinto ONOSE, Azumi SAGAWA, Yuan FUKATSU, Hirotaka MITANI

Abstract

Today real plane' swings, in order to fly efficiently, use camber ;bulge of front part of wing

and angle of attack ;wing’s angle in direction of flying. For some experiments, four planes were

created, plane A which has camber and attack of angle, plane B which has camber, plane C which

has attack of angle, plane D which has no change. At first, the flow of air was observed by using

wind tunnel. Second, each plane's lifting power was measured by electronic balance. Third, drag

was investigated. Comparing each plane's lift drag ratio, plane B's and plane D’s were twice as

high as plane A’ s and plane C's. From these results, camber or no change are suited to Boudouki.
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Fig. 2 Condition of the measurement of lift
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Fig.3 Condition of the measurement of drag
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Fig.1 Appearance of smoke of wing A Fig.5 Appearance of adverse current
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Tablel Resultsof the measurement of lift
(Bfi:g)
Fig.2 Appearance of smoke of wing B [FI% | MR A | BEIKB | HIAC | #AD
1 4.8 4.5 45 4.3
2 4.7 4.4 4.7 4.3
3 4.8 4.6 4.6 4.2
4 4.8 4.6 4.5 4.1
5 4.8 4.5 4.7 4.2
6 4.8 4.6 4.7 4.1
7 4.8 4.6 4.7 4.1
8 4.7 4.5 4.6 4.1
Fig.3 Appearance of smoke of wing C 9 49 45 16 a1
10 4.8 4.4 4.6 4.3
Wy 4.8 45 4.6 42
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0. WCHIBHERESE S - L AR TR,
I MADREHR
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Fig.4 Appearance of smoke of wing D TR DFRAT 10 [E] O 4 1 3B IR A 0.2g, H
A B0.1g, ¥k C0.2g9, #{AD0.1g TH -
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Table2 Resultsof the measurement of drag

(HA7:g)

M | BRIKA | BRIKB | BEIKC | #8IAD
1 0.3 0.1 0.3 0.0
2 0.3 0.1 0.0 0.0
3 0.3 0.1 0.2 0.0
4 0.2 0.2 0.2 0.0
5 0.1 0.1 0.1 0.0
6 0.4 0.1 0.1 0.3
7 0.2 0.2 0.1 0.2
8 0.3 0.1 0.5 0.1
9 0.2 0.1 0.3 0.2
10 0.1 0.1 0.5 0.1
a2 0.2 0.1 0.2 0.1
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Effect of angle for impact of the meteorite
Koshiro UENO, TairaKUROSAWA, Ryo SAKAMOTO

Abstract
The impact angle of meteorites when dinosaurs become extinct is 60 degrees, and it is known

that the damage is the most significant. By an iron ball hitting on clay at various angles, the traces

formed by collision were observed. And then, in order to stabilize the speed of theiron ball, adevice

for gecting the ball using a magnet called Gaussian accelerator was used. The difference in the

strength of the collision by the angle was examined. Volume increased in the order of 30 degrees, 90

degrees, 45 degrees, and 60 degrees. As a result, it was found that 60 degrees was the strongest of

the collision. It is thought that the amount of energy and the power which goes round the soil are

related.
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Table1l Resultsof volume by each angle

30 )& 45 & 60 J& Q0 J&

1[aH 0.82 131 1.76 101

28l H 1.20 1.06 2.01 0.83

3[alH 0.96 115 1.78 0.93

4 [l H 0.68 117 1.78 1.26

5[alH 0.93 142 1.88 0.98

6 alH 1.30 1.56 175 147

718l H 0.91 1.62 1.60 0.86

8ulH 0.67 1.52 1.43 0.68

(HLAT @ cni)
BREOPERERZ (Tablel) 1277, ThEh
DA FEOFEROTREOME & 7> LT ) OfEE, 3
0 J£1% 0.93 ciff, 45 %13 1.35 ciil, 60 1% 1.75 cif,
90 1 1.00 cii & 72 V) 60 FEDREFDARFEN e b K &
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Fig.4 Definition of long axis
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Table2 Resultsof Length of thelong axis

ROk sz (Table 2)

30 EiL31cm, 451X 2.6cm, 60 L 2.2cm, 90
EliX18mé o7,

30 & 45 i 60 £ 90 J&
1= 3.2 2.6 25 18
2= H 3.0 2.6 2.3 19
3[EH 2.8 24 2.2 18
4 [=1H 3.0 2.7 2.0 2.0
5[EH 3.2 25 21 18
6[=H 29 25 2.2 20
7EH 3.3 2.6 21 16
8[HH 3.0 2.7 21 16
(HAZ @ cm)

(ZRY, CPROfEIT,

A L REOFER NS, 30 EITRE#ORE S 135k
HEWR, KEORKE JII/NEhote, 2, F
& DR MEH EF 272 90 EHIRMEITRE
I Blpinoie,

Fig.5

Trace at 30 degrees

Fig.6 Traceat 45 degrees

Fig.8 Traceat 90 degrees
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Titration curves and Buffer effects
Takeru ARAKAWA , Amame KURONUMA, Akari SATO, Rin SATOMI

Abstract

While the amount of drip is constant in the titration curve, the amount of change in pH is

not constant. To compare their shapes, sodium hydroxide, sodium carbonate, and sodium

hydrogen carbonate, also created mixed solutions among them. They titrated with

hydrochloric acid. In order to investigate the reaction of two levels of neutralization in more

detail, from the point of chemical equilibrium, it turns out that there is a big difference in

equilibrium constants from ‘Broensted theory’. There is points that has buffer effect.
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(1) NaCOsaq (0.10mol/L) 100mL % %% 4%,
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T %,

I % 72 e & fER L, b3 5,
(3) NaHCOsaq (0.10mol/L) 100mL % F#&4 %,

10

=

Na.COsaq (0.10mol/L) 100mL % %45,
NaOHaq (0.10mol/L) 100mL % F%&4 5,
HClaqg (0.10mol/L) 100mL % §i#&4 5,

@ a
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@D FFIG T

NaOH+HCl—NaCl+H.0
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M T, (Fg.7~10)% kg4 25 &, (Fig.7,9)i%
pH DAL/ NS N LD,
REERNMO TS LR SN D, FT2,
(Fig10)ICITFEFEAER R S £ VBV T 5T,
(Fg.8)iz >\ T, HIEBGIFD pH N ZE D> T
LEozbDD, AETHD EHERIND,

5 ZEXH
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How to make vegetablesthat can take vitamin C efficiently
Moa TAKAMORI, Tenma SONOBE, Huta IWAHORI, Akari SHISHIKA

Abstract

Vitamin C is known as nutrients which are the most efficient regarding beauty. One of

the vitamin C's effect is Antioxidant action, so to ingest vitamin C enables become beautiful skin.

With using the effect, the goa is to make vegetables which have high in vitamin C content.

Broccoli sprouts which are able to grow easily were given sodium ascorbate aqueous solution

to increase concentration of vitamin C. Experiments were conducted with the hypothesis that

increasing the concentration with increased the vitamin C content of broccoli sprouts. Raised

broccoli sprouts for 7 days, sodium ascorbate solution was proportional to the vitamin C content

of broccoli sprouts.
1 &I

TR, B4 X 2 CIIPm biEM, 23 A T Bk
LD I, ERDRRETER SN TS, L
ML, BEZ IV CIIAENTOERMRARATRETH Y
EX IV CIEEMRENLEINT 5 LR,
BIEE # IV CHEBIT 5 H1EE LTI ERR
WMEEBRT 508K THY, EXICE%
CELEMELTEF IS T7L—YRLEY,
— R ERB D, LrL, Ao AL
B LDOBRAEFICBWTIEHRSCEDE LTI
BIRLRANZLICEVEZIVCHARZELTWS
EEDNTWD, EXIVCBRZTDHE, 25
—FUNERENRNT LT X0 N E AR
B LR 725,

AW CiE7ayal)—2A7 730 hOAEFIZ
T A UEEF R Y A (CHNaOs) 4
é:&f%%%mkﬁﬁf&iVC%ﬁﬁm%é
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& L7zo DNPHIE & 13, Bk 2 W T L-7 A ar
EriEAgETCT e Re 7 Aa /L UERIZER T
%o WIT 530 nm fFUTITHRFSFRAY 72 I Z2 7> DNPH
FHWEAIL L -7 AL VLT E Fa 7 A
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LIy CERILBEAETLIHLDOE LT
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2 ERAE
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THERZ LOLHED, Z0%TNEHIC
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M 7XRILEVEEEE
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oo FN% 5g LV, 5MFED 6%AX Y
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Tablel Measurement operation method

PN AN FEEHENC
v EvRs FRAEHR
200 L 200 L
IO 12uL 12, L
HIRIZ T 3~5 43 I
RO 70 L 70uL
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U e ¥ !
Ak B i&
! l l
{E LN BIRER | FEYE
A8y | AR 80, | B itk 80uL
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e H6) 20 L — 20 L
37°CC 3 FEfHAE %
85% Mk | 100 L 100 1 L 100 L
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B 86 — 20uL

SR T 30 /O E

BRRAR D FEEWICEE 1L, BIKOWIEEE ) B Rk
B IR OV % 5N,
FEHE DI S EE I IE A L 72 u,

RIED - @A

ARIOD : 5% A% U W/2%SnCl .

FRIEO) : DNPH  (44%Hiclis CHEfiE)

ORI AN L IE-> THEAT S,
RIEQEMZ 72D, HEANRFFITHZLET
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KRBT T 5,

XORMHRIECAER L7z tbE A X< L TEMT
Do

¥ F (Table2) IZHE > T X v CHEMERK 23

FOTHRT %,

Table2 Dilution method

No. | EZIC e 40
TEYERE | 5% A XY v R
i

1 — 400uL 0

2 Sul 3951 2.5 ug/mL
3 10uL 390uL 5 ug/mL
4 20uL 380uL 10 pg/mL
5 40uL 360uL 20 pg/mL

3 R

I CeH:Nals Z ALV RERDIER

Table3  results of experiment I

BE | K |00L] 01| 03| 05 |1
(%) | #

7K
F& | 18| 23 | 19 8 7 3
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Fig.1 Growth result (purified water)

Fig.4 Growth result (0.3%)
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Fig.5 Growth result (0.5%)
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Fig.7 Growth result
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Table4 Growth results
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Fig.8 Growth result

Fig.9 Growth result

I 7XRAILEVEEEDER
Table5 Absorbed vitamin C concentration
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Fig.10 Absorbed vitamin C concentration
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How to removeink stainswith easily available items
Ayami YANAI, Subaru SINOZAKI, Yotaro NISITANI

Abstract
If the ink from the ballpoint pen gets on the shirt, it will be difficult to clean up. We
discussed what to do when ballpoint pen ink gets on shirts. First, the shirt fabric was marked
with a ballpoint pen, and the ink removal effect of the easily available material was examined. As

aresult, cleansing oil removed ink the most. Next, the differences between the types of cleansing

oils were examined. As a result, cleansing oils which removed ink clearly contained oils of

vegetable origin. For that reason, we think that vegetable oils remove ink clearly most.

1 [FL®IC

FELE Do DA IRy ViR EIC
DNWTLESTZ ENR—ENEH LD TITZRWNTE
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KEFEHL WD THD, Fio, TS
KM DD EHE 3 DR—LL & LTH A v
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Fig.l1 Theshirtisdirty withink.
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8 X 8 emlZH)» 72 80%, R U = 2T L 20%
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ENEHEIZFIZAD, A7 PBEDLEIRD
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ZIIKEAKREZOEEMA LI,

Fig.2 Shirt fabric marked with a ballpoint pen.
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Tablel Resultsof experiment 1
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Fig.3 Result 1 (redink, cleansing ail).
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Fig.4 Resultsof experiment 2 (color data).
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Fig.5 Resultsof experiment 3.
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Concentration for the propertiesof the dilute solution
Sota KAWANO, Hayate SAGAWA, Kazuma OKAZAKI, Ayumu KITABATAKE

Abstract
In high school chemistry textbooks, there is a unit called “Properties of Dilute Solutions’.

However, there is no reference in the textbook for the concentration at which this property is

expressed. If it is purposely limited to "dilute”, the properties should differ depending on the

concentration. So, the limits of concentration showing the properties were investigated by measuring

the freezing point and the vapor pressure. From the results of the freezing point depression

measurements, it is considered that the limits of concentration that indicate the properties of dilute

solutions exists between 3.78 mol/kg and 3.92 mol/kg.

1 [EFL®HIC

AR &%, WEOREN 7T HEWRIR T
B, VIR IS S DOV T2 & > CERIEFn
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Fig.l Theimage of difference between dilute

solution and rich solution.
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RNAKFM) 2 Tz, = DFEA|Z ATKICT
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Fig.2 Experimental device of freezing

point depression
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Fig.3 Sensor and cock
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Fig.4 Experimental device of boiling point
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Tablel Resultsof experiment 1 .25
(freezing point depression) 2 S LSS0 S
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TP _ ]
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Fig.8 Cooling curve of 3.92 mol/kg NaClaq
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Fig.5 Cooling curve of 2.97 mol/kg NaClaq

Fig.9 Cooling curve 4.05 mol/kg NaClaq
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Fig.10 Results of boiling point elevation
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Examination about isolation of luminescent bacterias

and cultur e conditions
Haruka OKAZAKI, Ako KAMINAGA, Taisei KOBAYASHI, Aya SUMITA

Abstract

Some organisms emit light on their own by building symbiotic relationships. Luminescent

bacteria that are making symbiotic relationships with squid is focused on. Luminescent bacteria

is living in underwater, and some of them can emit light themselves others can’t emit lighting

without making it. However, Most luminescent bacteria live only with animals, and today no

luminescent bacteria makes it with plants. If it makes out that Luminescent bacteria's culture

conditions, it will help symbiosis of plant, so we analyzed about Luminescent bacteria’ s growing

laws in the agar medium and liquid medium. When agar medium mixed with extract of squid

grow, the more it emit light, the more near the rate of sodium chloride in sea water. Liquid

medium made of squid’s extract emit light when the rate of sodium chloride is 3.5%, but the

light isinvisible, so the Luminescent bacteria s culture conditions should be reconsidered.
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Fig.1 Pictureof fins

Fig.3 Picture of squid paw
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Fig.4 Result of experiment
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Fig.5 Result of experiment

Fig.6 Result of experiment
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Tablel Result of experiment
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B | 0.50% | 60ml 0.30g 0g
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Table2 Result of experiment
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Table3 Result of experiment
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DRyAA
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| 2.5% 60ml 150¢ 125¢
J 3.5% 60ml 220¢g 1.95¢
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L 5.5% 60ml 350¢g 325¢g

Fig.7 Result of experiment
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IPEREER, [KDOHLOIE, 1XUDIE, BNz
DRI BT o T2, BARICADS &, 3
JEL TV, HERENE N EBHIC—RUTH
Jt L7z (Fig. 7).

EE
WAKICEEN TV DT M) U 20EISE
(2.6%) ZitWE &< BT D L 5
(Fig. 7). F7=, HHDOBEEICL - T, A

HHT D HOCEMCHIH BT 0L, E
DIIDOHTTE NI Z OFEREEHITO

EBROMERE G &I, WK EERTHZ &
Iz L7,

EE 4 TRIAERADIEIT]

EERITlE, BTV T HMET D L X
VTRV TW 20, Billiick->T, Ho&
WXL SENTECLEH- TV, £2C, E
ER 4 TITFANIHE 2 ARl CHIJE S E2 b
%, HEOTVREE 0.50%~5. 5% FHHE U2k Rs
HIZFRI CorE (60ml) A7z, WRIREGHIZ A >
Fa_X—F—HNTIRE S8 (200rpm) L,
1 HIRICBIR 21T o7,

LEES

BN BEETORTOREICIOVTIERITTE
LE-BYDIEREG 5Tz (Table. 4), FEREGH
TR T U T OFNDeRE T X TR
FE DWRAREG T, B c®m v MR 6o T,
HHNT T VT REFEL TN D Z ERfERTE
s, BEEHETHZ LT TE ot
(Fig.8), BETIX, B AT D IS0 JEE % 5 <
L, R LTz & 2A% R & 72 (Fig. 9),

Table4 Results of liquid medium
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Fig.9 Stateinadark place
(1SO32000 i 30 7b)
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Turn Alternation of Turkestan Cockroach
Hiroto EDAYA, Yuto EBISAWA, Akari SUMIYA, HarunaNEMOTO

Abstract
It is said that invertebrate show turn alternation. However, there is no precise data
to proveit, so we focused on Turkestan Cockroaches (Shelfordella lateralis). They move
fast enough to have an experiment efficiently. We madethemwalk in amaze. Asaresult,
Turkestan Cockroaches showed turn alternation with high probability. No antenna one
also showed it, but the probability was lower. If only one side of the maze was wet, they
moved the other side with high probability. However, when both sides were wet, the

success rate was dropped alittle.
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Fig. 1 Cockroach for experiment
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Fig. 2 Maze of experiment
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Fig.3 Probability of turn alternation
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Table Result of no head individual
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Fig.10 Direction of first turning (both sides wet)
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The growth of plantsin saline soil and desalting from soil

Kota HOSOGOSHI, Ryuto SHIMADA, Misaki SAKAMOTO, RisalSHIZUKA

Abstract
Salt damage is caused by evaporation of soil moisture and appearance of salt. This salt causes

plants ion stress, then plants cannot grow. Also, in Africa, salt damage promotes the desertification.

First, we made various kinds of saline soil and grew up komatsuna. Second, we compared with

eggplant grown in normal soil and saline soil. As aresult, leaves and stem bent low and fruit wilted

from lack of water. Third, with desalination method, we were able to confirm a decrease in salt

concentration.
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To bethe champion of Quoridor

Tatsuki OUCHI,

Haruka KIMURA, Yuya MATSUZAKI

Abstract
Quoridor isaboard game that the first person reaches the opposite sideisthewinner. First, we

focused on the number of squares to the goal. By adding number to how to move polls and put the

wall. We hypothesized that the player who have small number will win. In conclusion,

conditions of number were not perfect and the hypothesis did not reach solution. Second,

our

we

focused on the number of roads to the goal. We hypothesized that the player whom roads is smaller

will win. In conclusion,
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the player who have fewer the number tend to win.
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Fig.l Ruleof Quoridor
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Consideration of therules of Look And Say sequence
Mao KUDO, Shunsuke SUZUKI, Yukiko TAKAHASHI, Taita HAYAKAWA

Abstract
“Look And Say sequence” is made by the number of figure and the figure lined in order. Most

sequences have each regulations. Look And Say sequence doesn’'t have them, but a few rules were

found. The more the terms increase, the more rapidly the digits increase. The numbers which make

this sequence are only 1, 2, and 3. It has aready been found that the increasing rate of the digits

converged on 1.3, so we suspected that the proportion and increasing rate of the number of 1, 2, and

3 of each term would converge, and we investigated it. As a result, the proportion converged on
49.5%, 32.0%, 18.5% respectively, and the increasing rate converged on about 1.3. In addition, the

average of each term converged on 1.689.
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0 sT AEERL, BAEREH L,
(Fig.2)

def look_and_say(number)
sy ="
look_digit, *follow_digits = str(humber) + 'x'
look_count =0
for next_digit in follow_digits:
look_count +=
if look_digit = next_digit:
say += f'{look_count}{look_digit}'
look_digit = next_digit
look _count=0
return int(say)

look_and say(123)

Fig.2 The program of Look And Say sequence
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