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SUMMARY

The purpose of this is to reveal “How Group Psychology Works” So, we experimented how

to take off the slippers when they were arranged beautifully or they were not.

As a result,there was a strong tendency for students to take off them beautifully when

the slippers were arranged beautifully and that students did not do it when they were

not. Then, it seemd that the group psychology worked. From this experiment, we

realized that people tended to follow other people unconsciously.
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How can we prevent sleeping in a class?
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SUMMARY
We made a hypothesis that increasing time of sleeping at previous night prevents us

from sleeping in class. We looked into relations between the sleeping time and the

frequency of sleeping in class. We inspected how long we should sleep at previous night

through the comparisons in our hypothesis.
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SUMMARY
We made a hypothesis that increasing time of sleeping at previous night in class. We

looked into relation between the sleeping time and the frequency of sleeping in class. In

addition, we inspected how long we should sleep at previous night through the

comparisons in our hypothesis.
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Rock—Paper—Scissors’ method of victory
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SUMMARY
The theme of our research is the winning method for rock-paper-scissors, which may
determine one’s destiny in every aspect of life. We thought that paper would be the most
winnable hand since it was the easiest hand to go after the first rock. However, as a
result, there was no effective method to be called a victory method, but a hand with a

high winning rate turned out scissors in the first hand. And paper is the most likely

hand to win in the second hand.
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How the stock price movement is occurred?
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SUMMARY
I had some questions about the stock price movement when I was watchimg news. So
our members and I talked about it. We have made a hypothesis “ Politic factors influence
the stock price the most” and have made a research. At first, we learned the basics of
stocks, and discussed the factors of fluctuation and the events that the world influence
the stock price. After that, we researched what actually happened in the year when a

big change in the stock price occurred by looking at Nikkei Stock Average. And we

picked up the events which might have relations to it.
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Do people make reasonable decisions?
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SUMMARY
In the modern society. There are too many products. We select what we need or want
and consume them. It is very important how we judge things in such a society. We
focused on the theme “rational judgement”, and have decided to research on the theme.

We how conducted the research by examining the results from the questionnaire survey

and deepened the discussion on how to make rational judgements.
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How to improve the ability to memorize
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SUMMARY

For many students, it is stressful to memorize something. To solve this problem, what

we need is finding the efficient method of memorization.

Therefore, by doing questionnaire and conducting experiments, we researched how to

solve the problem.
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~From the view of economy~
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SUMMARY
There has been different types of political principle such as dictatorship, socialism,

capitalism, and so on. How can we realize the society where everyone has a pleasant life?

We have aimed to find ways to guarantee minimum necessities for life by analyzing

the results of the basic income examples and considering fund-raising for supplies.
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SUMMARY

The aim of this research is to find out the characteristics of popular songs and the
elements of why songs get popularity.We took Yonedu Kenshi as an example of the J-POP
trend and examined his songs with his music video and sites.In order to make the features
clear,we also referred to some books and articles on popular songs.As a result,we found
out that his songs and the words have originality because of his great talent in the art as

the whole.Finally,we have reached the conclusion that popular songs don’t have

something in common,but the reasons for their popularity differ in various ways.

1. Frim
1.1 Bl

“J—POP” &5 FHEIX, o H A RER
S AT (1988~1989) 12T ~ A J&j [ J-WAVE]
NHLNWEREY v L E LTRE LN
BED EEhd (1], J-POP OFEAND 30
ORI S ORE X E TR 2 2R
NAEE L TV o 72T, J-POP #i OFATH 8
EFSHULLL A LI, ZARHPT, Ebb7g
MO TATIZIH S T=-DIEA D, EZnD,
VAT D J-POP B DR EA D Z L ILTE
RNTEA DI, E DBz Fox X J-POP HLAE
NH 30FEDSE, N THDH J-POP #hns 6
1T DRI M Z ROTF 5 Z LT LT,

1.2 BF3EE /)
AL B B4 9] AT 5 J-POP Hi

Ffa O H LI ZE DR E - TH
DTEHLTYATLE Y 7 MEBET A Z &
TEole, 2H, A EHICBL TIEEATH
ST ER R EET LI THAH Z
Ll [WATT 2ok AE 0 | %
IHMBATT A DOEFEE RO 5]
ZEEOLOEHME L THEEZ B D Z
iz L7z,

1.3 HFAERR
VATHORFSBEFR 2D Z LN TE T,
(SENEWALTLE 722 KERICHFEN
LR WATTHARWEAF A THIED Z
EVRHRDAREMER DD EE X T, 5O
X, A EY T [RE] 2 FICANRL D &
W) DN, RIFEDERTH D,



1.4 R
—OHOEELE, J-POP DFfATAZ L L T
WS AT b @ D R B D D Tl e
MEWD T, ZOHDGRIZ, FD LD
BENFRAITT DO DR E 250080 )
T BRI L Vo TR ER A
RN ENITHEETHTHAI E NI T LK
EFNRGRE LTI 22y kif,. 57—
2 ORMEE DT,

2. MFEFIE

2.1 EBER

FERA R L LD T —T 4 A F DK
ZEITH D, HHIEL, J-POP K TOWATZ
HRBLDIFAVarFry—FOT—X
RN EAT ORI NEE -, A,
Fex OFEREH L AV a > TF ¥ — FOWRAT
WX HIEHEME & O ZHICBWTREN B
L EHW L GREDO MRSV EETH
Lot

2.2 EBRGE

ETNENICHB T HMERERT & RO K
I ThD,

WOz, J-POP HZI T D3 TH2, ED X
VIR NI D Z ENRHRDTEA I M E
BRI, BAREREFAORENIEE L S 2
HFVarFy—MeiEHT ORI NE
BZT-OEN O WEHE THT oS
DT Ux LT EINLENTZITOT —
2 Z GRS X o pfIr SR 22 o 72,
IR FRx OFERENIZBIT HHESTH
Al

HWT . DWiRiEETAHY 2> F vy —FrD
Z % 7%, CD, DVD, Blu-ray Disc 72 &
DFLEIEARDTE EBE A S S IR ST
BY., W EORITEFEL TV Z &
BB HEDO L A INVERT VX VEME
DBEIAIC K > TE DA MMM K
LoohsbEEbTWnd [2],

FVarEO—gREE LT A a3 K
SHITT VX VEME TOREA x5 b
LAV arsPa T o TONME

2016 4E) 5 2017 4EI2T THAD 7= [3]125,
CD R EWCBITDH, AV "Mk ED

UL 2 AT THRGET 2 Wb B e
EINILE D0 AV arFr— Iy A
T AW B REALICH > TWDH E S D
(4], AV arFy— FOEEEICK
JAMESTH D,

UEDZ &S 5% — NOFFITKD
ZEIZ LT BABRAHEN TS AR
WD DITRRRIRT N EWND Z LT OokEX
fill & BRI SR & LTz,

BRI 70 53503 K ZARE A DV Tl
NG LD Z & T, YouTube TN RS L T
WD M(2 2=V v - BF ) & iEREK
MENE O ZEHFLIZHIEL T iz b0
BRI DWW TELE L, BIZHEMA 72 Fik O 4l
RO DI HORFICBE L TEZE LTV
AN A M EZFR~, &I LT,

3. FER - BE

3.1 #E58
KEZRIORM AL, Y1 M A2

LTW5b &, M0 KEXAN & L TiES)

THICEDLE TORBENFBITHL Z &

Ny ho TE T,
WOMIED 1281 DB &2 DELITIR

DEITEEDDHZ EDRHIKSD,

B T L FEEER (2009~2011 4EEE) 7

2009 4 (17 m%) BEHZE LIRS DTM 27
VoA Z—L L TNF” L) 4 FTH
R A N TOIERBZ 4D 54 8 & 23K O
Eodhz 30 thfEER L= L 5 7203, #ndse
BINTRERRKMINTLEST
WHELTHETTXTHIBRL TS [5],

2009 E 5 AbWnbwwsd “Ruma P’ L L
T VOCALOID (ZRH 1) 12X 2k & =28
Hiox > NERZBSA L, Dtk 2012 2K
AT E U CIEBI Z B4 L T b it~
ORI ERBLTWD, S VA UEAS
Zeml Ui 10 i by | s EE e A
#5H [~ U avh) X ERFEZBEZ T
F Y [VOCALOID #EEAD | Z R LT\ 5D,



B ORA CKEXER X DIEHE)
(2012 F~)

2012 4E 2 A XV, VOCALOID % 7200,
B & OB K 2 58dh o Befm 2 B OB AT
5,

TANL (HFEREZRLS) ORTEHIRD
Do MNITBITDHTAT7IE, 2014 F 6 AT/
STHIOTHTo T2, T2, 7T VERMIZAEN
HLTHBEIToT=DIF LD HBIT/>THh
50D Z & T, 2018 DO KMEH Tk ST
5 69 [8] NHK AL H GBI D T THh D,

2019 FFIZ A>T DIE, o7V —F
TS50 T —T 4 ARELTO
TRBEIOLITIRN Y T TV D,

2T AROHIEICRB T D BIED RS & 2
FTBE0,

[AY v =7 a2—%I% (FI) FNRTEY
SEHICEI» N TV TREMEICEATR J-
POP) DHHWENIEIE &I odz, HEEM
DEAEDHZ EZMIZ, BARNTENG Z 2, J-
POP & L TEHEZIED W] LFE-TED,
R 22 ERADHES LT b 0208 &
WT HEFIIZREL TS D20 AT
BFRICKRT D 2B RN OEE%E2L
THEY ., 10 15 50 fRDOIERWHEA B 3L
B TwnwaZ sl Zoen FithE-
TWhholoATE] LiE-oTW5D, ] (H
o 7V —FRFER [T XFXT 47

>N

(Wikipedia) J )

3.2 B
Mz T, Wi MO RHDOMATT
Wb EHEH LT,
) TLemon]
(FF= 7 FFaTL] EEHK)

DERLIEENIEE Lo TLE D
RIZWCHRT-DZ L 2B D
SN ETR ImA LI
HOTZ BN OB AL S
(1F&A A g

TOWITTEL o> T LEST-,. BTHH

IR 2 EEHE (L7 A L) | &)
a7 hekRoTn5D,

U 2T THTLS S “B7 1%, Tdik
TEMBEATEZ N B b Xmolz) | 12
N THETIEH RN EE W L a 8
WRTLES ] &) “B7 L) FED
THEMEEIEN LG o TS,
%O TEBEZHLS ] L8O F TR, R
BT B 4 LT L IRITh D Ak D
iz v, o700t “Roe” ER”ED
NTWDHR, HREHLS | WK x DL
TD Byl ERhleb, DFED HFHE
HIZEBEWTEH “BBoh T WHDTH
D, ZTOFEFETHLHEEWMY 56 0WA, £
DI 72 ZAL TN H 26 Z - E T
HEBLWR D,

HIEOH G . HR 256 A2 =720 08,
[tz A TidZe < < 2o 72 Al
DRI RG] 28 2 BV BRI BN D 7
EHHED OB R KRBT D Z L BHEA
niz,

UEDZ &G 9 #lEY 2BV TR,
VOCALOID Z W THEEh B/E L Tz Z &8
H D CKEZER BT D EHO RO —o
72> TWHThs EEDbND, £72, 7'rm
T4 =T H D X I, WF LR - FdhE
IR TWDHIET TR FZ U ARAEMH D
e ARG SEIINE (T TING SIANEE 25 g 5
LTWA 7 E BELBHONMTHD & HWN
2D DTIEIRNDITES D >,

fhw - BE

Z 2 TR N O BRETEENC B 1 S KEEL
DEZE THhoFHITIco>VWT) (59 BF)  [6]
DOIHEROFATII—AREO X 5 72 @72 b
OTIE L HITIES T TEY, Z1LEh
DIATO—THDH 1 &V FREEE X T
[k ZhiLd < £ THRITO -85 L LT
REZRETHY  ZOHTHKEELZANTEE
DIEZE DN THAIEEZ BN
2o

4.



SBEIOMFZEOFREE LT HFlcET 5%

BRI THLHZE AV F—F Y FTOD
BEGEHCEREORY B35 = & N2ET
SN D, ARITHFRNERIZONTH LV
LUWHFZER LTV E 720,

5. GIASCHER - 25 3CHk

[1]

[2]

(3]

(4]

(5]

J-WAVE NEWS,  [J-POP] 5 S,
J-WAVE B AEZ DB - Tl Tl ?2 0
BRI, 7 BRN&AL J-WAVE, 03 10
2018. [ A > 7 A4 v ]. Available:
https://www. j—wave. co. jp/blog/news/
2018/10/102-j-popj—-wave. html. [T 7
T AH: 28 06 2019].

NAGOYA MUSIC FILE, “ [=2Z&] [AR
MoEE]ZERLER LAY 2T
¥ — MIARFEEEL R | 78 E72TIC
ZlEboltBEREFvy— FOIIE, 7 03
01 2019. [AF > T A ]. Available:
http://nagoya—music—file. com/column
Joricon/. [7 7 AH: 28 06 2019].
AV aspAstt, T4V 2
TN T (Hlh) FUoxs T
(R) J ABHBRtEORBmHE " AV
a v fk R &, 220 09 2017
[ 4+ v 7 A4 v 1. Available:
https://www. oricon. jp/files/2017/09

/20170922. pdf. [7 7 AH: 28 06
2019].
WA BEZE,  “withnews [rghs %

VT o THE? AU a N EE
O 18137 AR, 20 02
2018. [ A > 7 A > ]. Available:
https://withnews. jp/article/f018022
0000gq000000000000000W02y10501qq000
016824A. [7 7 A H: 28 06 2019].
BELTA, “BHPRERIBP T
SADA VA 2—%HBE ! TLEBs
M, 7 BREE4 4L KADOKAWA, 21 01
2010. [ A4 > 7 A > ]. Available:

(6]

[-]

https://dengekionline. com/elem/000/
000/229/229821/index-2. html. [7 7
X H: 03 07 2019].

HAR RK, A AR, AH R
e i, o s, kB %

f& o, AR HiE, “HhoWmiTiconT,
7SS RZEIEREN 159 B, — EIRTHE L
FFZ, 2018.

Rt %, &K X1+, &1 =&HE,
“WATH N B AL 5 BGE O FARBI 24, 7
s 2, B EAE, 2018.



—ERSERSER

AT X WEIE

Method of victory in karaoke
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SUMMARY

In this research, we went to karaoke and examined not only simple score increases

but also the kind of songs which have high scores by having two people sing together.

As a result

“Enka” had a highest score increase .

We think that tempo is slowly and it is easy for two people to sing together.

However, “Enka” is not suited as a song that high school students sing, so we have

concluded that there is no relations between “song increase” and “enthusiasm”.
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The connection to Disney movies and social situations about an image for women
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SUMMARY

oRecently, campaigns such as “Time’s up”(#me,too) have been active and more and more

people are focusing on women’s right. So we have researched the changes of Disney

Princesses, which are viewed by people regardless of age or gender, and also have

researched the social situations at those time. We watched13 movies, paying

attentions to the characteristics of the Princesses, and then made a research on the

connection between the movies and society in the U.S. As a result, we've found that

Disney Princesses are reflected the images of the ideal women which were required

by the society. From this result, we think Disney Princesses will remain as a mirror

which reflects the society.
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Mental change by difference of chord
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SUMMARY

We have conducted an experiment to examine how music affects people’s emotions

colors and chord differences.

The way of experiment is as following. First, we had people listen to chords we had

made and let theme chose a color that suited their emotions. Second, we guessed the
people’s emotions based on the reference.
As our hypothesis, we thought that the

chose warm color, and the people who listened to high sounds would chose cold colors.

people who listened to low sounds would

As a result, blue or black were chosen by the people who listened to low sounds and

yellow or red were chosen by the people who listened to high sounds.

That's because we found out that high-sound chords lead “positive emotions” and low

sounds chords lead “negative emotions”.
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Trying various ways of memorization
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SUMMARY
We examine “What is the best method to memorize something when studying.”
We assumed that memorizing while listening to music was the best one, because we
have most often heard it is effective, and did experiments with several methods to
stimulate human brains. As a result, we find out that memorizing while pinching some

part of the body was most effective probably because the hippocampus which has close

relations with memory is stimulated most by that.
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Why was the dialect born?
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SUMMARY

Dialects have been used in particular areas for a long time. They have a long history.

The main factor how dialects were born is that. Words which were born in the capital

were introduced to each region by people, and stayed there. It took hundreds of years

for people to introduce words to each region. The same phenomena like this are seen

not only in Japan but in other countries. Dialects exist all over the world.
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Relationship between color and taste
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SUMMARY

We provided a questionnaire to match color samples from plants and image which
people had about them. It shows that people have the different image from the real
colors of plants. Also, the experiment using soda-candy was conducted to examine a
relationship between color and taste. It shows human’s taste is influenced by color of
food appearance. We have also found out that color images that snack companies have
on their products give us strong preconception about color. Moreover, this preconception
gives stronger influences on tastes. This will be useful for food companies and

individuals in making something to eat.
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SUMMARY

The purpose of our research is to find out differences of feelings between men and

women. We sent questionnaire about vision and sense of smell to the second grade

students last year, and did experiments on vision and sense of touch with them. We

could get an obvious

sense of touch and smell.

difference about vision between men and women, but not in

In conclusion, we found out that women are good at getting an overall grasp and that

men have a good focus on one thing.
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The differences of interjections and feelings between contemporary literature and
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SUMMARY

Japanese language has been changing through ages. We thought that interjections show
a remarkable change on the language. Then we picked out interjections from books of
modern and contemporary literature and researched about the differences between them.
We thought interjections would make reading contemporary literature more easily, and we
constructed a hypothesis that books of contemporary literature have much more
interjections than those of modern literature. As a result, we can say that increasing
interjections of books of contemporary literature enables us to read books easily. However,
we would like to make it next assignment to learn the relationship between interjections

and impressions which writing styles give us.
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What is a super ball with a coefficient of restitution closest to 17
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SUMMARY
To find the size of a well bouncing super ball and get a super ball of that size,we

started a research. We made a hypothesis that a smaller one can bounce more than a

bigger one because a smaller ball was less resistance against air. As a result a bigger

one bounced more than a smaller one, which hypothesis. It was not found out that the

bigger a ball is, the more it bounces.Therefore, we would like to research considering

other conditions.
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How to make big soap bubbles
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SUMMARY
We thought with science knowledge we may be able to make bigger soap bubbles
which we used to play with when we were children. The purpose of our study is making
big soap bubbles using materials around us. We conducted experiments to research
ingredients to make big soap bubbles and the ratio of each ingredients. From the result

of the experiment it seems that the size of soap is related to viscosity of bubbles. From

now on, we would also like find out effects of the environment.
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How far does a waterproof spray go?
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SUMMARY
We had a suspect on the effect of waterproof spray. The experiment was performed
using toilet paper, tissue paper, a 100% polyester T-shirt and a 100% cotton T-shirt.
We conducted experiments based on the hypothesis that “Toilet paper repel water more
than tissue paper” and “A 100% cotton T-shirt repel water more than a 100% polyester

T-shirt.”
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What is the sound that sounds the most?
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SUMMARY

This research was conducted from our questions to find out how to make the sound

more resounding. Through the experiment, we examined how the sound changes

depending on the shape and material. It was concluded from the result that if material

was a certain size and is hard enough, if could make better sound. We also thought that

researching how the sound resonated could greatly contribute to society, such as

broadcasting during disasters.
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In order to make larger metal tree is ionization tendency useful?
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SUMMARY
In chemistry class about batteries, we learned that as the gap of ionization tendency
of both electrodes grow, voltage will be higher. Based on this fact, we have focused on
gap of ionization tendency and came up with the hypothesis that “it is related with the
growth speed of metal tree.” Conducting experiments using various combinations of
metal and aqueous solution, we measured the length of metal tree which was produced

in certain amount of time, and searched whether there is relation between ionization

tendency and production speed of metal
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To make stronger soap bubbles
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SUMMARY
Everyone had an experience of playing soup bubbles when we were children. We
thought that we would make more strong soup bubbles to make it more fun. First, we
thought soup bubbles which doesn’t break easily has strong adhesiveness. Next, we
anticipated that adhesiveness has something to do with surfactant, and that the more
surfactant it has in soup bubbles, the more strong it is. The result was the same as we
thought. If it had more soup bubbles, it took longer time until it broke. But we have also

found out that, as for nonionic detergent, regardless of amount of surfactant, soup

bubbles cannot be made at all.

1. Frim
1.1 BFoeds &
INSWIRFIZHES DA T Z ERH Y 5D
FELLFE L L YICHEATHWE Y YR UE
ZREMIZ LT, RADSS AN lE A TERR . IR
oy AR EITTSICENTCLESTZ, 2D
BREND EOXS T REMLIZS XDt
DHWDHDHY XY R EEZRLS ZENTE D
DV M EZRS, Z OFEBRE M L
776

1.2 BrEEB
FOMWINEDH D v ¥ R EE2ED,
1.3 FFEER

WNANAS 72 NS APED TR Y v R &
DIEY HFaMmoTHELW RBLBFEATEH S
I &,

1.4 K&

&0 FmEIEPER] O FIE 0 @O BERNTRE S

PER @ E B Z D, K& MED E O BEAI CTIE -
T2 R ERDOIEI DX VIHAED S 5
VAR EEEHLIENTE LD TR
MmEEZT,
2. MHEFE
2.1 ZROBEH
MMAEDH D> ¥ R Ex oL 5, TD K
IRV X R ENRDLDHTLEDTE LM
RO 5,
2.2 EBRRIR

xR ETHES KD TG - N AR
PAED X ) R RE F IR O REORES
R EERITIT O,
2.3 EBRFIE

e L Cix, Bk ORfdsm, 274,
FZDBASTRNLO, KEHBBEEEZE
OTHRAETH D, ) . SMEEA tim
EHEAIOEIG N BRI D L D) | i, A kv



T FOATEETH D,

WFFEITVE T e N RS HE 7K 300mL a7 30mL
vl 10g & X <IRE G DT, £D%, B R
NV JENWEZATY YRy EERL, &~
YR ENEND ETORMEZ Ay T D
+ v FCEHEIT 5,

2.4 ERICBITZEES

ZOEBRTIZ. VY R ERENSTL 2R
LERE LT EM AR SDEEZEZDBND,
D RBREIT) & XX, TEXDR0 &Y,
A7 EOEEREDLLRNWESIZTH L
DRYITH D,

—EOFNTIT EfERT — 25 H52 &
DEEL W2 5 EIGHAI L SEBE A SR D 7,
2.5 ST HiA,

xR ENEIN D ETORMB RV
EVAMEDH D, DF VIRV ¥R ET
HoHEHRIR LT,

3. fER - EBE

F7=Hix. by 7 (B1%) . 20 ZT25%) .,
F a2y b(36%) . 2 HEEH (5% O 4 Ff
FOWHEHWTEREITo72, (oW
DEFITREIEEAOEE Z T, )

Z MRS (5%)
5.05
5.46
43.58
7.26
24.62
17.194

kv 7(51%)
21.7
23.08
21.73
50.47
18.08
28.212

Fa¥av h(36%)
11.13
32.03
48.03
9.13
9.73
22.09

A Y ZT(25%)
49.7

R L

M1 EBRoOT—%

BRI TH D & FmiE A OEIE 2
EWITE END £ TORBNREW, Lo T,
S ETEMER OEIG A @ WAl Z v TE-
T ¥ R ETMAERH D & 505,

L2l ZOEBROMER, 20 & THAIT
O oY AR EEFE LT
Molz, T 2T, o7 4 FEEOWA 2458
T 5L, AmRER FtER Y LaillE T o<
SN D) fada AR UEH ORI LT
i, BKE T~ A T AL A ICEHT DD
D), FEA F 2 RBERI OKIZTEN LT, A 4
AMELBRNE D) ITHT D ENTE, A
fiR RUEA B2 A A REHI THEo T v AR

_H )
Hle|e|e|s|e

FIFIRIES Z ENTE A A SRUERI T,

HITEZ2NZ EBbhoTo, FDHOFEIZ
XU IEA A RUEANTIE, R =F LT
NFNLT—=TLENIMEREGEENTND
ZENGhol, RYZFLUT AT LT
— 7V &I o FmiE A & i3 o &
BUKMER TR, & v AR > EO BT S mis v
FOBRAKEEN K EREENZEZ T2
LK o THERD, 20720, BN
SHMMERTHVRY =F L o7 ¥ Lo
— 7N TCIERERNDEEZ LIZ<WWES
2T

R nneE namaGn)

X2 KREEHIOLIH
T - R
HOMCHEATE S ¥ R ETIHLL
WESTDIT, ZOMFEZEITV, FmiE A o
FENEWIEE L OMAEDOH S LA
FEELZENTEDLLVWOMRE/LZ
ENTE Tz, Lo L, FmfEEAIOFI G IZB
REES FEA A REH TR T v R E
FRET LB TERNZ EN N5
FOFEERTIT 4 BBEOR O NTHEAITZ T T
FERAZATST2OT, S HICHMAZHSOL, A
S VER OEIG TR 03 8 D DD Z G~ 1
iz BN v R ET LY B UV A
THDLEIT KLV YRERTED
XN EREED T2,
5. BIASCER - 2530k
BUEH#E net o-sentaku. net
xRN EDOWIFE www. geocities. co. jp

4.



—ERMNERESEEK

ZZHIFRIIALIZE L D DH

Can people really hear mishearing English?
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SUMMARY

We conducted research on topics about to “Language barrier”, which was a major
issue in today’s increasingly globalized world. We had some questions and interest in
the “Mishearing English” from part of our lives, television programs, and started to do
our research. After that, we researched under the theme “Can people hear mishearing
English?” We first hypothesized that there are some things that mishearing English is
basically understood but not so. It’s because although it may be possible to be heard by
machine, I thought it would be impossible for humans to listen to details.

We researched the existing mishearing English and tried to make original ones based
on it. Siri, Google translator and acquaintances’ foreigners listened to what was found

and original. The result is the opposite of our hypothesis.
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The relationship between music and concentration
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SUMMARY
It is said that it is good to study while listening to music, but is there any difference
depending on the type of music you listen to? We set up the hypothesis “The music without
words you which makes you excited is the best to study.” analyzed and various types of music
were analyzed. The result of the experiment through the 100-mass calculation shows that
subjects tend to finish answering it in short time in order of silence, classical music which
makes you relaxed, classical music which makes you excited, J-POP. It is concerned that

subjects tend to get used to calculate, however, it was concluded that J-POP is the best to

study.
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Does permanent engines exist?
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SUMMARY
We studied the existence of permanent engines that human beings have not
achieved. They are devices that continue to work outside without receiving any energy
from the world. If this proved, it could be a major solution to the current energy problem.
So, we did experiments using self-flowing flasks and Heron function to build them . But,

the two experiments we had did not succeed, and the results were complemented by

experiments on Capillary phenomena.
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The relationship of sound by enclosure and speaker unit
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SUMMARY

We became interested in speakers we often use, and we decided to search the
difference of the sounds by changing enclosures, which was one of the parts of a speaker.
Five kinds of enclosures were prepared for the experiment. We played a part of a music,
and checked the difference of sounds by using the application. We found out that wood
and thick materials were good for the materials of enclosures. If we have a chance, we

want to change the kinds of woods of enclosures or other parts of a speaker, and check

the difference of the sounds.

1. Frim
1.1 BFoeds &

AEBIIHITIcH GELNRFIA L L
NHDHIEAI A= —IZHRERL WA
WA LFHARTHDLEAE =T —L o Th,
SEISERFEENRDHY  ENETNFTOEI 2
CIZEWRH Y ENE IR RN &
HTENGholz, TRpmEL 6, fE
REESE S ZF TE < 2L ERAETHHE
HAZEND Z E DB ORRIZ LT,

1.2 BFEEB

ZOMRICE T, SEIERHE, £
Flhoc kR EELHTZENTED
FEM A= —%EOIF 52 & A& BRITHE
TERE LT,

1.3 K
FIEWEMTZ EIRE R I NS, W,

WHEMIEEEmENRRSND, £ o0
WERMZEERD 28 X < WEMIZEFRE
DINEEL 2D LA ED 3 DF R b ORGEL &
T 5,

2. MEFiE
2.1 ZBROE®N

A=A —MhbodEET 7 —Ty
—DFEM, EX, RESIZLVRBIL, £
NELZONTET —X & LIl FO
BEWERARD,

2.2 SEERIEH
AE—J—a2=v K (8W8Q) , =7/
0=y —, NU—=T T AM (GE) | K
M) BR— TTRAT 7 B =L
7V 2 MK, Decibel X PRO(iPhone7), sk T/
Ja— % —O4E i 15cm £ 15em 5
X @ 25cm



2.3 EBRFGE

FNENDOMED A —H—TR Uih (5
14730 %) 2L, TOEFEELLIZEDOR
S, HEY 2L l2onToEEERET S

a8

M1 ERIEALEAEY—I—
3. MR- BE

A () | BER— A TiEEoORES (W
PP D ERE) DEALIEI D FEM T T/
Ihot, (ZNEFENTIILV AR ANE
WERBLTW, ) TAIR, 7T AF v
7 BAR—/TIE, BEEDMES, FFITT LI
WCBE T o7, kBRBERLIL HHE. /A
R B U BE, & 2 TIXFIEO L &
LCZOHEMEERNTNWD, £-T VIR T
FEO &SRB HER I N,

2 SEERKER

4. fEm - BE
TIIR, BER—IL, T AF v 7 BEAR—
LW ) HEWEM TIERERFEESEIME IR

BICE A HTZENRTE TV ARNE NS 2

b, 7 ua—Uy—IlZBWT, JEE L
WO DIFEERBEFR THDLEEZOLND, L
2L, BEFLD 3 DD FEM & FARIZEWFELM T
boHAM () TIE, BIEOETFR/hE<,
AT 7 —y —OFRME L THL
TV EEZIOND, EFRFEMITINLE L
P <, A MBI,

T =T XY —DRDFEMEEZTHE
BRAATSTEN A= —TITZDIENITH
RENROFEM =7 v — Y vy —ONEEIE
DRETLHFIZRELBDLoTEBY . 26D
WIS C Tl A B bR 2Rk 2 &
DD DOEMRBEIITH D,

5. BIAER - &R

sy n—Uy—Hi: 7Y —ERFR
Y4 %~<7 17 (Wikipedia) J
https://ja.wikipedia. org/wiki/ @™ 7 &
— U —

- BB RERKRLE FOSVAE—D
—ilfED =

http://www. shinkokeirin. co. jp/keirinkan
/j-kadaiscie/0506/index. htm
cdrthITE Ab—h— (o 7a—v
¥ —)
http://www9. wind. ne. jp/fujin/diy/denki/

audio/speaker—encloser. htm



—ERMNERESEEK

aA )y L BROMA THREKEL? !

Suspending in The World of coils and currents.
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SUMMARY
This study was made to apply Magnetic levitation for our life. First, we did an
experiment to suspend a coil by applying Magnetic levitation for that. It ended in
failure, because of the occurrence of over current. Then, we assumed that the weight of
a coil is reduced if Magnetic levitation suspends it. So we did another experiment with

a scale, and it reduced. However, considering action and reaction, the question

remained whether the assumption is true or not.
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About the curve of the world
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SUMMARY
When I learned trigonometric functions in the math class. I learned that sin Carves
were used on the sleeves of clothes. From this, I was interested in Various carves being
used in a lot of place. We selected three curves among Them. Curves and examined
them in detail using the Internet, book, and the like. After that we discussed the curves

based on the result of our research, and thought about the way we use them in other

place. However, it was difficult to think a lot of methods.
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How does your brother or sister affect your character?
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SUMMARY
Many people think an oldest child is reliable, and a youngest child is like a baby. So
we wanted to know whether it was true or not. We asked 120 students in Tsu high
school to answer the questionnaires which had 16 questions about our characters. As

the result, we found out how many brothers and sisters we have didn’t give a lot of

effects on our characters.
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How many times can we bend a paper ?
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SUMMARY
We heard that we could not fold any paper in half more than eight times. So,we did

an experiment to confirm whether it was true. The result is we could not fold. Then,we

thought there is a relation between how many times we could fold and the thickness of

the paper. We made the same condition expect for the thickness,fold them in half and

examined the relationship. We also could not fold on this experiment.
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What kind of commercial is easy to remember in memory?
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SUMMARY
We set up the hypothesis that the elements of the sound were the most important to

makecommercial messages very impressive. We compared some commercials with other

ones and took a questionnaire to find out the effects. As a result, we found out that

making proper

use of three elements of “balance type”,

b3

information appeal type” and “comical type”

made commercial messages very impressive and attractive.
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What is the best condition of paper plane
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SUMMARY
We saw a flying paper plane stop flying all of a sudden. We wanted to know why it

suddenly stopped flying. So, we made two kinds of paper planes. One could fly a long

distance and the other long time. We gave them a flight under various conditions. As

the result, we found out that vertical tails of the planes play an important role in their

flights, and wing areas are related to time.
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The best condition of ducks and drakes
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SUMMARY

We thought that the stone entrance angle was one of the conditions to succeed ducks

and drakes. In order to make a stone skim along the surface of calm water. We

conducted an experiment of throwing the same stone from various angles. Then, we

examined the relation between the stone entrance angle and the number of times of

skimming. Finally, we found out that the smaller the stone entrance angle became, the

larger the number of time of skimming became.
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Is that diet method really effective?
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SUMMARY
We carried out diet method called“water diet”,which we saw in magazines and we

variffied had what effect it had on our own bodies.We ingested ideal intake of water

which needed a day and recorded our weight.As the result,more than half of us

succeeded in decreasing weight.Also from the questionsheet,we got from many other

students we found out that many people acknowledge idealintake of water,but in fact

the number of people who get ideal intake is small.
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Study of Crisis Management Skills of Pill-bugs
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SUMMARY
A teacher’s remark let us have a question whether pill-bugs can move normally with

one feeler if we remove the other. Therefore, we set up a hypothesis that pill-bugs would

act properly with only one feeler and the research in hostile act of pill-bugs was conducted.

In case pill-bugs proceed in the direction away from some stimulation, they can act

properly with one feeler, we thought. The result of the experiment was that pill-bugs with

one feeler can avoid some crisis, but the skill of it is inferior to pill-bugs with both feelers.
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The best alarm sounds of awakening.
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SUMMARY
We studied what kind of sound from an alarm clock is good for us to have a good
awakening.We analyzed the alarm sounds from iPhones with an oscilloscope.As a
result, “Kurodennwa” was found to be the best alarm for waking up.However,we found
out an alarm sound that included both of suitable conditions and unsuitable

ones.Therefore,we concluded that the various conditions is sound are closely related

with each other.
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How does making a voice affect you ?
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SUMMARY

We wanted to know the power of the voice, so we studied what happened to our body

by speaking out, and examined how to make a suitable voice to reach a variety of goals.

As a result, it turned out that speaking out has a good effect on simple operations, but

it does not have a lot of effects on operations that require technique or short-term

operations.
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Ecology of ants
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SUMMARY
Do the ants really like something sweet? The researchers decided to conduct the

experiment to research it. In the experiment, we put the ants in the case. Then, we used

ten ants and three things which were each 1g. When we checked what decreased the

most, the salt did most. So we found out that ants didn’t like something sweet. But we

couldn’t find out what they liked. If we have a chance, we want to conduct much more

experiments about the some topic.
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How to eat grilled fish safety and butifully
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SUMMARY
We usually eat grilled fish.They are delicious.But some of them are bony,so it can

sometimes take much time to eat them,and they may hurt our mouths.In order to solve

theseproblems,we had the experiment of removing those bones from the fish in many

ways.Through this ezperiment,we tried to find the best way in eating grilled fish.
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What is the best house we live in?
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SUMMARY
Houses have various forms and materials. We wondered what the best house is to live

in. We set up a hypothesis that “The large and specious is the best to live in” We took a

questionnaire from the 2nd grade students in Tsu High School last year and we

considered about what kind of house we should like in when we are adults.
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How does blood pressure fluctuate?
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SUMMARY

We hypothesized “Heart

rate, systolic blood pressure and diastolic blood pressure

all go up during the exercise”, because we could feel our heart beating quickly without

putting our hands on our chests, .To find the difference, we surveyed about systolic

blood pressure and diastolic blood pressure, after and before exercising.
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Compare the Jomon food with modern food
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SUMMARY
We compared the food of the jomon period with the food of modern times. We
hypothesized that they had less calories in food, it took a lot of time to cook in the jomon.
We made bread of each period according to the recipes them. Making bread from the
jomon took 100minutes and modern bread took 20minutes. The energy of the jomon

bread was 208kcal and the energy of modern bread was 263kcal. We concluded the

development of civilization has made our food and the way of cooking much better.
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What is the effective measure against weather disease?
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SUMMARY
Weather disease, which affect our body, are socialproblems now. In order to find out
the measures against them, we set up a hypothesis that people felt sick on rainy days.
We got about 120 people to answer our questions such as how the weather was when
they felt sick, or when they got the symptoms. We considered the effective measures
based on the relation between the weather and the symptoms. Finally, we found out

that it was effective to stabilize autonomic nervous as the measure for weather diseases.
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The Impression Of Your Voice
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SUMMARY
This paper is a study on what figure we have in mind when listening to voices. When
people listen to the voices of other people, they seem to unconsciously imagine what the
people are like based on their experiences in the past. So we studied the relation
between the voice we heard and the appearances we imagined. We got some students
and teachers from Tsu high school to participate in the experiment. The results show

that although there are some individual differences, people get similar impressions and

appearances from a voice.

1. i
1.1 Bz &

MBEOFZH L RLEERLS 8L I
INICEEBEEZE 2D NB D5, ZOF T, =
FANDOHIRERT LKL Z ETRVWEA
I, EFEL O EE, FARBDOTHKRIK
TBEGANMOEY 7 ERNTHAELTLE
V. TORIIAGHEBRLI-EFRTH D, £
AU BE LT = AL &N OB % L 5
EBRBFRLMREBRXOFENE OB L TW
TEFRLEEIZEDDD, TDOLEEFERR
HIZOWTEBERH DD TIERWNnEE X
M+ s5ZLic L,

1.2 BFEEH

R ERRIZE A FOEIICE DML
R ENZOWNTOMEIL D > 72375 DHI
LA OWT DGR I o T2, Z DR FED T
EBTasZETHANGHGNED X HIZHE

— 103 —

PNNTNWDDONEMOEREIGHTEA D€
AUTPER A B 2358 L AHBIfR &2 5 <
L Bl ITmEER EoRFZ, L BUVWHIS
EREOTHH ) X ITRITIONS Lz
W, EED X DITIENED K DT, AR
REIGH LW,

1.3 Rk

BERE S A ARNTZRWRY | ATEORER I
RAENRNZ & X0 A& DFFOFEDHIZRIC
BREILL DA A= RNHDDTILRVD,

2. WFEFIE

2.1 EZBROBE®
NIFENOELRZMGT 5O TIiERnink
WIOGERIZEE S & AT EDLS B WFENLIE

WEHT, EOLIRMREZTDHON, F
7o TSNS EO X 5 e BE & MG
HONEH LN B2 DICFER AT 72,



2.2 EBRH

EERAE, BXOEBE S 54 &5 L Lz,
2.3 EBRFE

FP K OXFX T/ X —DEEEHAEL
THBHEICRED , FDHIHL—2oDF v 77
A —DEFRER LZOEFROREDL EIX =M/
DOHEFTENNEERAT,. ZOHBEZIRRTYH
59 RBICRATGEENSZIT TG L7
OISO R % g L CTRB I N 5B ED
iz~ %, ZDOFERTITHIZEDES =
BN HRSAZ ETHERATZADED LD 2K
REB LT=nEDNYT < Lz,

3. fER - EBE
3.1 fER
FRRE 1
FAh=¥ >
44 B BT TE . BIENH L. RPALb
It X

18 dg, B

t—T—=x
10ZE-FBLolzro, BEH, BR B

p

[R.7- B D15

X1 HIFE1DOERSTS 7

FREE 2 [RL7-HOHI%

TV YL

24 B grR, NTRT BV, Y
RTRDH A

1E- L, b, Zhn

A= =%

E-BLIA, BHBENTE D

\

R TUNYLA BBTHADLYA
R e 4

M2 KREE2 DFERT T 7

— 104 —

FRAE 1 X0 MRGE 2 D1F 5 NERE =D
IREE L FRIENBGE 1 DI ) A Led
WinbIlEEEZ bD, i, KiEF, #hx,
PRI, FREK R ED, BHE R TR T%
FEEISRE ENLZIT TR E —FHEE T
B9 DB A2 DT, ARG hoToZ &
T, B 7iFmnE, BIHMEWETRASIE
WEIRDH D LW ) b FE A G L T
5LEVWHZETHL, 2O, FEA
WHBRMERH D L IcBbns, £z, 7+
OWFTIE, RHERLELRRDLFITIEZ
ITEREIEVNIAA=URD D, UL ED
FERPOFICHOARRER U L O ICHIG 2L
FLTWAHLEWRDEEA) Lo THENLE
R Eshs, £, BEP DL L FITAE
hb,

4. fwm - RE
NIFENORBRERB L ETBLENLTHE
ERBLTOWD BB INDIBRITFOE S
RFETHEIC Lo TRED , —RIZIEm L7
Flgz2 -85, LoTHFDE S, A—F
TR L CEREIE ANICE 2 DHIS & e
HTEMNTEAD, 2T EPE R EIT&NL TS
ZEMTEDEBZ D AEIOMIETIEIED
L9 BEOMSERE NI HOWNTIE B S
T DETIZEL RS TN IRICH D
EVRHIVE . FO R =T TRISEED
RFEOMIZL > TABZITHHIREED
HCRIEL DAL,

5. IR - 2E 30

youtube (2019)

Fbh=% DK
https://youtu. be/YuvQisMEMOS
A—HY—F7ObDFEhRTa—
https://youtu. be/4AT2g3nVz8g




—ERMEREFER

R T H MBI D £ TORFR & Fis 0 Bk

The relationship between time and age before one’

I B
A

Il BE
KT FE - MR JRROR

s eyes get used to it in the dark
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SUMMARY
Last year, we researched on the relation between eyesight and time required for

recognizing objects in the dark, but couldn’t find the relation. Then this year, we
researched on relation between age and the time. We constructed a hypothesis that the
older the subjects were, the longer the time would be. Previous studies said the same
result as our hypothesis. Also, some of them referred to the color of the objects, so we
used some objects of different colors. However, we couldn’t find what supported our

hypothesis. There seems to be little relation between age and the time required

adaptation to the dark.
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What type of filters can make dirty water clear?
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SUMMARY

We made three kinds of filters with materials which we easily got in order to get clear

water when disasters happened. From a result of this experiment, we found out that

active carbon had the ability to remove organic matters and fibers such as absorbent

cottons and masks had the ability to remove inorganic matters.
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Hair and heat
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SUMMARY
“Hair ironing the hair, but it can’t be helped to make you look pretty.”
We tried conducting an experiment to change such common sense. First, we examined
all the information about the hair and learned about the structure of the hair and the
cause of the damage. After that heat was actually applied with a hair iron and we
examined the effect. As a result, we came to the conclusion that it is possible to minimize

the damage on hair, though not completely.
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About the greatest mechanical pencil
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SUMMARY
We searched which mechanical pencil is the easiest to write with.We conducted a
questionnaire,and selected the best five pencils out of about 20.We assumed that there
is something in common about the frequently chosen pencils.Although we have found
nothing in particular in common with these mechanical pencils, every mechanical pencil

had its own characteristics and that the characteristics were the reasons for being

ranked high.
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A Study of Beginners’ Luck
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SUMMARY

Our hypothesis is that some factors are involved in beginners' triumph. If the
hypothesis is correct, it may be able to be utilized for our victory. In our research, four
kinds of competitive games are picked up and classified according to what extent luck
has played a role in each game. Considering the number of players, we compared
beginners and non-beginners with regard to the differences in the winning percentage.
According to the data, if non-beginners win the game thanks to luck, this win may be
thought because of his ability. Therefore, beginners' luck does not exist because

beginners' win is emphasized.
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Why is the 0. b5mm mechanical pencil core popular ?

A% e BH N INEOIRHE HRER A
A S
HONDA YUUKI KATSUTA MASAHITO OGURA YUUGA HOSONO ITSUKI
WADA AKIHISA
BHE

0.5mm DT ¥ —T XV DRBELFEOLNTNDEDEFR TR TED NROEH % A
A=y RROBENEME L, LT, ZORER, 0.5mm (T2 A FOFEILHARD T
BB TEDONTERERSTWNDZ ENGoTz, £72, 0.5mm TR LA LRV E
ZABICUMOBHO—27E & o LT,

SUMMARY
We saw many students use mechanical pencils with a care of 0.5mm. and We asked
the internet and companies about the reason and researched the reason. As a result, we
found out that 0.5mm is mainly used because of the cost and Japanese industrial

standards. Also, we analyzed because it was neither thick nor thin, that a care of was

very popular that 0.5mm.
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the Connection between the Growth of Plants and Music
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SUMMARY
We heard that plants grow well with music on, and wondered whether this will really
happen or not. We did experiments to make sure of a possible connection between the

growth of plants and music from some points of view and tried to give a consideration

to the results.
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MHZETHD,
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ZLTCZOGRMNE LIThIE M EE T
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7o ) S=b~U UL 2O08kI240F T 10

HTOfEEZ F\ 7o, 2 = b~ MIFEREHED
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0 4rflntiz, Fio, Rl I LR O T EIK A
F TR TR TR L T Bk A,
LIZBZIEEDOHETITo 7, Mg 2k
MUZE ) ZBATZOIL, R ROBRICHE
BN Tde, O Lo F4RIIToH
HZ Ll REHOEHEZ 1 BN o7
NHETH D,
J=b~U UL, BFEE-AFRE CGEoR
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72 L-+-69cm
EHIREE

~
I —
L —

T AT M~ MIERE-T
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How can you make disposable pocket warmers long-lasting?

C Y R/ PN

WA 6E

i ArE

PIIIVE PN

Ryota KURIMOTO  Haruki SUZUKI Yuri ITO Taiki KATO

2E

—EERIAT > 2B ORI T 22800 5. A v OFELHE R B 228 217
ofc, FEBRI TEIA Il LEAMOFEMEZ, BRI TIIEOE X, 1 v xRS EH
RIEKDOBIE, S OEEGD ATEEOKMOMA B LY EEZ CTEREITo T2, T DOFER,
RYZ AT NVORA LR L, RISEIHET 2IEEROFNENE . DA v 2R [EH
MBNTE | REFHGFF 2 B b 2 E R otz

SUMMARY

We conducted the research on fever duration of disposable pocket warmers based on

the research we had on metal oxidation in the first grade. We did two experiment. One

is to figure out the best material for the warmers. The other is about what is the best

combination or rate of the four conditions. To lengthen the fever duration, we should

use non-woven polyester, keep sufficient activated carbon, which restrain the reaction.
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1.1 FEEE
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ZHAE L LLTOFIRIZH > THA a iR E
DOHER & JE LT,

(i) AELEAIT, KEX9.00mXx12.0
D EERLT D,

(i )IEVER 7.50 g & 5. 00% &K 2. 00ml
ZE—H—ICANTRE S,

(iii) 300 A v ¥ = DKy 3. T5g & AL T
BIRE %, BB T, ZORHZ 0/ L
LC 5 mEICiREZFIT D,

(2) #ER

R & FRITIRE OEB AR E S HICRY =
AT IIVTIREEBD/ NS o Tz,

FARV AT TR ENS FENIFN
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Characterization of a thermostable cellulolytic enzyme

L %

i

A 2R

Manami YAMAGIWA Yui KONDO Kazuaki FURUTANI Kotone YAMAMOTO

RAHOHEMEIR (B — AR, A~ R) 2L 0IEHT 720, o — 20 fREESE
DRI HOWTHIZE LT~ +EEE Clostridium thermocellum > HEEFIR A VERR L. &L
11— R RERE 2 E LTz, AR SE O iR E 1% 60°C., fxd pH 1X pH6. 0 &9

Z LMol

SUMMARY

In order to make better use of an unused plant resource, cellulosic biomass, we

studied the character of cellulolytic enzymes from the soil cellulolytic bacterium

Clostridium thermocellum. We successfully prepared and characterized one cellulolytic

enzyme. The optimum temperature and the optimum pH were 60°C and pH6.0,

respectively.

1. FREERLEDN

T SA F~ ZTH e 7 = 2L F—E R
ELTHEEENTW D M WA F~ADTE
A THHENL O — RN L TTELHH
ERATHZ L T HRA MEEAEST D Z
EMTEDLRHDTHD, LL, Brr—XA
VIR < | iR D DIZEFR R D72 Bl
ROEVIEH STV,

W Clostridium thermocellum |3t /v v
— AGRIIDBFRN DI, FTEH STV D,
ZOMEIIZHEO SRR L EET H L
Teru—=RA&05MT 5, KR TIE /L e
— ZDFMA DT REFIZANT, C
thermocel lum D)1 — ASMEEEZN E D
FOBBETICEF L OHRD Z L
ZEME LT,

2. WHZEFIE
2.1 RY AZ—PEEK)E (Polymerase
chain reaction: PCR) X Bk E—X
DIREER BB T DOHIE

PCR{& & 1%, DNA Wi & REICHMS 5

ETH D ILEEIC L > TDONA T 2B L
e, fEE LT TE 5, DNA W A2 B L 7=
#%. 7 T4 ~—LIEN 5 BHIZ D) DNA #
BIRERIC L > THE LWy 2 ERT 5,
BB AR T 2 R T D BRI2IE PCR FR3E &
L C. KOD FX Neo (TOYOBO) # FH\ 7=, 0. 2mL
F 2 — 7T PCRAFKAZLLTFo@E v i L7,

XNy T 57— 12.5 uL
2mmol/L dNTPs 5 ul
10 umol/L 7 A ~—F 0.75 uL
10 umol/L 77 A ~—R 0.75 uL
FEER VI 4.5 pulL
KOD FX Neo AR U A Z—+t 0.5 ulL
C. thermocellum /77 2 DNA | 1 ul

P—< YA 7 Z—IZ PCR M E2LLTFD
WO AN LT ISR AR L IeTF 2 —7
Yy —<nLY A7 T7—2k8y hTDHAEIICA
H— b L7, 1 XS H O e E 726 —
Refs ik L, SR Ety L, BB LT,
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PCR 4

1 BB H

94°C. 2 4
134170

2 BefEH
98°C. 10 #M
55°C. 30 FUH
638°C. 457
30 %A 7 v
3 Bt H
20°C. 99 43 99 FH
1% 17

2.2 THu—R S VERKE

PCR¥EIZ & - T HAJD DNA 2588 S U T
LM T BT, T a— AT VBRI
B AAT o 7o, ZAVTAEE D DNA B i 3 E L
TWAH DNA DR EDENDSHEND DT
ED—>Th b,

E— B —IZFEK 0. 16g ZH D &V | Tris-
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WL, BFL Y TIEL, W L5
AR, I T2 L&V IR L, WM
FEINZ /2 D F CEREZEM L7, AU LiA
Fr, TOVMEE D F THAE LT,

TAE buffer ZyKENEIZHT LIAZ, TV %
HELTm, NT 7 4 ETDNARIE 2L
& TAE buffer 3ul OIRAIWE 5ul Z1/E-
77. % Z 126 X 1oading buffer (EZ-Vision®)
lpul 28y T2 CTREZ, 1Bk L7
W 6uL 2B 27 = VIZINZ T, £7-. &
Va7 = )LIZ marker 6 (=R T—)
A T-, EIRZ AL, 30~40 43K
BT o 7,

2.3 Brevibacillus choshinensis ~®D3&is
FEA

HEE U7 DNA % B.  choshinensis (Z3E A
L7z, DNAE AL, 7 L ENRF L RASWFEE
VAT . (BIC{E) (TaKaRa) IZ9E-> THT-
7
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2.4 21 =—PCRIZ X 2BETFEADHER
B. choshinensis~~Mi&{5 15 N % Hfg i
H7-IC, aa=—PCR 1T -7, TDEIC
X SapphireAmp® PCR Master Mix (TaKaRa)
AW EREGH Eo 2 m =—% TG T
DOWNWT, 0.2nL F = —T DEIZDTF, BLT
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-
=
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AN U Te BN R iR LT F 2 —T7 &
—~NHh AT =1ty FTDREIICA X —
NU72, 1 BEBEH ORMUEDREE o 72 b — s
L., Mt aty bL, BB LT,

PCR £

1 BB H
98°C. 145
13170

2 Bt H
98°C.
55°C.
72°C,

3 B H
25°C. 99 43 99 T fH]
IR 7%

5 FOIH]
5 FOIH]
157 30 FbfH]
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PAGE) T K DEERIEIR DIEMT
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B2 DA MEA | SDS-PAGE I & - TR~/
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BREZEGL.5MAH LI DT
NMRIRE L=, 1297 7 VT 2 R VCY
YINEERET T T A L, 30 SRR KE)
Lice TNV ~y—7 VT v h T —Y
LT, XU ERE LT,
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1% AlEEstEE L — R (HARFIAFL
amr—2R) 300l ERGRETT LAV
FaX—varli, 22V VBIY T A
Ny 77— (pH 7.0) THMWR L 7-EEEHK 150
wl ZAfv, 10 3R S 72, DNS &K
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£ 570nm OWEEE 2 JIE LT,
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DNS &K 2 N 2 5 A1 U WO BE 2 0 8
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EREBBICRAT DI Z L CBENCE -
THAUFEOREZEH L,

FOSRFE % 20°C., 30°C. 40°C. 60°C. 80°C
EBEZTERELITO Z L TUEEENIGD i
BEZRE L, 72, MNRES 60C &
L. #EMEZ D pH % 3.0, 4.0, 5.0, 6.0, 7.0,
8.0, 9.5, 10.5 LA X THEBRAEITH Z LT,
P 38 S D fe i pH 2 R0 LT,

3. fER - B

KRAFGETIX., C thermocellum D& o —
RO REESR D D BAEFERDZ N 10 FFHORE
FRICEB LT (F1), £T. C thermocel lum
DYfR DNA 70 6L v — R 5y Rl E G
F%& PCRIBIC L > THEIE L7, £ L THEIE L
7ol E{5 T DNA Zfi§ B choshinensis
WCEAL THRLZEL Y, 2O ERKZBRESR
e Llc, BERRDO BN v — 23 % |
DNS 752 IV THRIE L £ 7 bk 2 2R X0 pH
DEMTEREITO 2 ETHEE KD L <
Fe O RELRE LT,

#1 AWETHRERARTCBEROHE S

FTERLEBRELETORS
SRR |[EESH(kbp)| 5 FEKkDa)
Y7L Cel48S 2.23 82
HrI)N2 Cel8A 1.43 51
73 Cel9K 2.69 99
HTIL4 | XynllA 2.05 73
oI5 Man5A 1.68 61
HoTIL6 Serpin 1.80 67
HoINT Cel9Q 2.13 79
HoTIL8 Cbh9A 3.69 136
HoTIL9 Cel9F 2.22 81
HFJL10|  Cel5B 1.69 63
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fiR e B s % PCRIZ K - THAME L 7= 55 5.
2TOEBFIZONT, T Hr—ATVER
KENZ L > CTHBH A XD DNA /3 K&
LCHRT s EnTcE (K1) ,

R L7- DNA 2 X7 X —LRA LT B
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W UT-, B choshinensis DELFER R D ¥
Jbr— Ry fEBE S O A B A SDS-PAGE (2 X -
TR R . Rl SE Cel8A & TPREENLD
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12345678910
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19.33
6.22
2.69
1.88

X1 +EME C thermocellum DEER B
F DNA DHEIE

2 Cel8SA EmFE2EH AL B
choshinensis ¥E&WR D SDS-PAGE &
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LI
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% 01
R
B 0.08
#0006
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2
T 002 4
- 23 407C 60°C 80°C
b

X 3 C thermocellum &)1 — RL3fREE
ROFEIRE

FEf i 2 BRI L LT DNSJEIC L v 'L
0— AR A W E LT, VERR L2 BESR
Cel8A IZDWVT, AR 60°C, Hxibi pH
/% pH6. 0 TheiR AL, felii pH TOR/LE—
A PREFE X 10 433720 K TH) 0. 4g/L
Thote (M3, 4) , NREEXEZT-7
7 7B 7 o Te R ER E < T2 DI EEE
FPEMEAL U IR 2R & 5 L BER 24
L TWDF X7 B OREIEN I TENE
THEOD BHEOEENMET L-EEZBN
720 £72 . ME C thermocellum L 60°CHIjT.
R OBRE T LT 2720 4R FEERIC
HAWEEREIFRCRETLSEFELLEW
IR E RO LB BT,

4. fHwm - BE

TE S A F~ A% FIH LTe A A= v
XF—NEVIERHEND LT 57010
R 52N MLVELE =R EHERLL
SRS DB ORI DWW TR LTz,

+EME ¢ thermocellum D1 — 2R
Oy REESE A2 B L DNS 152 W Tied L <
372 6 S BREE & A RIEEEIC SOV TR T2,

trw—RAnHEFRELOME C
thermocellum @ Cel8A DEETE WL DK % 74
Rz 2 A, KiEEEL 60°C, Ak pH 1%
pH6. 0 TR DT/ 1 — ZASFHFE L 10 4
H7= 0K 0. 4g/L 2o 7=,

M OFEFRIRIZ O T L RIEEDO EERZ LT

(&/L) AEHRE

10 045

2 04
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D 35
B

£ o3
e

:.0’" I 0.25
o i

f;i 0.

2 015
T

4 01
W

- 005

0

30 40 5.0 6.0 7.0 80 95 10.5
pH

b

X4 C thermocellum &)1 — R43fREE
R DB pH

SR 2 JE L, B LT E 2wy, BT
o CceNr — R REESE AR DT
St Em — AR AN BT D 2 &
BN TWED T, C thermocellum DFEESE
EHABEDEZEL T —BIZOWT LA
LTW&E7n,

5. FIRAXHER - 253
S EIERER. (201 7). [=2a—RF
—UHAEMNER) | EEEE

6. FEE

ARIFFE 2D B2 H 720 TR (ZEK
FHEFE) DO SRS ZHY £ L1,
JE < a2 R L B R,
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Dose hot spring water make food delicious ?

2 SEEE YN A TR B A ARE E)D
Kentaro Kamada dJunya Ishihara Sho Tanaka Yoshino Morita

HE
NRRK) ZRBBDHICEBWCONHT 2 Z 2B L, RKIZEMRZER L TH0EN
B DE I DANTHONT, HillFIRIRE AR E VTR 21T o 7o, KBEKETZIRREKE - 2
BOGREZEY . EROkE: TEREFHME)  T#7)) TpH 0%k #RE LK LT, 20D
R ERAEAWZGEOIE ) BNAKEKRERAWEZTGIE LIV ZLN R, LRI ARBZ L
DRI E T, Ko TR AKICITREMZ LR LS THRMERS L b D B X b,

SUMMARY
We applied the water taken from a nearly hot spring “Sakakibara Onsen” to the field
of processing food and investigated. First, we made two types of tofu, examined them in
terms of four points, and compared the results. As a result, it was suggested that tofu
cooked with hot spring water was more delicious than one made with tap water. It can
be said the water from “Sakakibara Onsen” has the possibility to make food taste better.

1. D TIHATI0 T EH %, 2 2 LA
B A K ILR[E & FEER 2 13 8RR D IO LT

FEL, kEvISr7P—varo—fEE BQOUAETHAKTRD%E, TR0 EA
LTHHEnT&z, LarLensticd NCTEIIC X BT,

ERERGLZOTIERVNEEZT-Tir @15 5HBICOEARICE L Likd, L%

WX, IRRAKDOSERM L BT RiEEEZ RS ZL TSI giE LT, D%, K
COICEMTFICH 2Tl T T2, 30 A3 /KEAKIZ DT TIZNA Y OT 7 ZHLY
(23R

2. WHEFE
KaEREIHEATL2RMTH L HHE %,
KEK EMRAKEZNENHNTRIEL
KRERZIT o2, SEOFERTII=HR
ORISR [EEOE 25 (TAhY
P HRER SR /SRR 26. 5°C « pH9. 6) A L
7o SIEORYETRIZLLF D@y,
DOKRGZ2AKEKEFITIERKITE L, B8
JEIZC 24 Rk E L, #%Ic K E %
X —zhid, ZEORREIC LT,
QUOAERZEWET 5 TENT-H, Wik
L7 —FEKREHET, WP E-> TG 2 @OHIEARPATE & LiIATEET
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KIEK, IBRKOEFNFNTRELT-T
BEIZEAL T, (A) B FORERIZEH-T

AR okl EeERME 2. (B)
DI I Ko C Ty TpHI ZHIEL
7.

(A) B FORRIZ K HHIE

< SR WG DTS AT L BE
BTa, Ik, REEABE LT,

- HRERH - BEE LA OFHIE I E B B0
KBS T2 EAR 2 TITR T O GG %3
BLTHOHW, THBR) DR TZFEon
] [(RobhE] TEKRLI] D550
HHZDWT b Bl 21T - 72, BRE
FEAMG I 2 [E15EH5E L, 1 (B H OFHflE X 36
AL 2[EHOFHIE 1L 20 N & o7z,

B3 EREFHM O T
(B) 5 72p88512 K 2 HIE
CHJ) B 1em (ZUIV K E LIS B A
500mL B — % — & [6 UERZFFOMIZ 7

HEHIZK VX, D EIZ 500mL D
IKE AT E— T —Z N EN -, *

D FEF 20 EAE L, ko T O
~NZHEAEENE LT,

X4 TEOLEIIKEANTZE—h—%E
WTHE LTV D

* pH...pH A —% —Z T, GERIED
& TRRIZEIT DO pH 2 JE LT,

3. MR

3.1 SR

AEKE AW GBI T, RRAKE
AW EEIIREN 2D 6T, Kehig
<, ARSI L bz, -4
WAL TH, KEKREHANETEITAS X
WOIZKRE LT IRRAKE W S X
EHOTWDL LKL b,

3.2 'EReFHM

%1 B HOFHMERERE R LI L — & —F
¥—hk (M5) 2k, £ COHEAILE
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What is the difference between the lunar eclipse and daily moon phases?
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SUMMARY

The brightness of the moon is not simply proportional to bright ratio in the normal moon phases.

In the event of the lunar eclipse, it can be assumed that the brightness of the moon may be

proportional to the bright ratio. As a result of our observation, we have found that when the bright

ratio of lunar eclipse is 0.5, it is about a quarter brighter than the full moon. Therefore, the brightness

of the moon in the eclipse is not proportional to the bright ratio.
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Which life span of gryllus bimaculatus is longer, male or female?
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SUMMARY
A number of gryllus bimaculatus were kept in our laboratory for some experiments
and observation. We got interested in the remarkable difference in the number of
gryllus bimaculatus in a case —only one male and twelve females. We conducted six
experiments to research the difference of life span between male and female, and to
considered where those differences come from what brings the difference.
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Does the sound affect the sports?
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SUMMARY

Our group searched whether sounds have any effect on players or not when playing

tennis.As a result , players play better without sounds when they serve balls with their

ears plugged , and they play better with sounds when they hit the balls back with no

plugs .Therefore , we can think hitting sound and bounding sound are important when

player need to respond to irregular things : various timing , courses or speed .
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Relationship between athletic ability and body temperature
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SUMMARY
In our group, we wondered if there is a relationship between hand temperature and
athletic ability, and we measured how fast subjects ran 30m, how far they threw a ball,
how many kilograms they lift, and how strong their grip was with cold and warm
hands. respectively. And discussed the relationship between hand temperature and
athletic ability. As a result, it was found that when the temperature of the hand was

lowered, especially in certain activities related to grip strength, exercise ability was

particularly reduced.

In the future, based on these results, we would like to deepen

our views on body temperature and exercise capacity.
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Whether chewing gums had an effect which improve the athletic ability
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Yamakawa Ryusei Kobuchi Ryo Kawano Tomoka
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SUMMARY
We researched whether chewing gums would improve the people’s ability.
In order to measure the difference or improvement in athletic ability.
We did three experiments: throwing of basketball at the goal, measuring grip strength and hundred
mass calculation. We couldn’t get accurate data because of the small number of the subjects in the
first two experiments. However, in hundred mass calculation, most subjects showed improved

concentration. Considering the results from these experiment, it can be said that chewing gums help

improve our concentration.
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To build muscle!
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SUMMARY

In order to find out how to build muscles, we conducted two experiments.

However, it does not consider the conditions of the test period, or meals.

We found out that, first, compared to rugby, where people usually do muscle training,

muscle hypertrophy was lower than in other people.

However, this time, the amount of data was not enough, so little error was observed.
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What makes drodanngo strong
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SUMMARY
We focus on what makes”dorodango”(balls made of soil and water)strong.

The main research was how to make dorodango which don’t break.

We made dorodango which were made type of some soil with particles of different

sizesand dropped them from the same height to the ground.

We measured how many times of fall they endured. As a result of the research,we

found there was a close relationship between the strength of the dorodango and the size

of soil that makes up the dorodango.

In addition, we found that it was possible to make a tough,hard-to-break dorodango

if we use a type of soil with fine particles.
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How to make chunky hot cake?
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SUMMARY
In order to make a chunky pancake like the ones sold at store, we experimented with
materials at home. Beforehand, we chose seven types of ingredients that could be
expected to expand. Among them, mayonnaise we found that swelled the most. It also
turned out that carbon dioxide generated during cooking causes the swelling. We came

to a conclusion that different sources of carbon dioxide combined, more carbon dioxide

1s generated.
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We don’ t want to have suntan
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SUMMARY

Our research focused on the effect of suntan on our health. Using the ultraviolet

intensity meter, we measured the amount of ultraviolet rays at seven spots in the sun

or in the shade in our school premises. As a result, we observed the largest figure in the

sun. Also, the figure measured on the 1st floor was almost as much as that measured on

the 2rd floor.
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The lesson of breakfast for Tsu high school students
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SUMMARY
Hungry is a great enemy for Tsu high school students because it prevents
concentration. Therefore, having breakfast is important. However, it seems that there
are quite a few students who don’t eat nutritious breakfast because they're busy in
the morning. We conducted a questionnaire about breakfast and considered the best
breakfast. We actually cooked and ate the breakfast based on our research. We also

researched nutritional value of the food based on our recipe, and were successful to find

“breakfast for Tsu high school students”.
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Let’s take it in a teapot! Vitamin C
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SUMMARY

Tea contains many substances such as catechin and vitaminC, which are believed to

have a good influence on people’s health. We assumed that green tea of medium quality

includes more vitaminC. We compared the amount of vitaminC in four types of teastea

with roasted rice, roasted green tea and green tea of medium quality. We also

researched and considered the effects of vitamin for the purpose of maintaining and

promoting our health.
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Possibility of pectin and adzuki beans —Think from processed foods—
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SUMMARY
We found an interesting article about jam in a newspaper and made a research on
that.It has been found that pectin,acid,sugar,and heating are necessary for the process
of gelling.We focused on pectin and made jam with ingredients that contain a small
amount of pectin.Then,we examined“Yudeazuki”(boiled beans),which is also a type of
food processed in the same way.In Imuraya Co. Ltd.,we learned that adzuki beans

contain pectin and how to make adzuki beans jam.Through this research,we learned

that pectin is essential for making jam.
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How can you eat food that you do not like?
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SUMMARY
It is true that people have different tastes for foods. However, we wondered if we would be able
to find methods to overcome people’s dislikes of food and conducted a research. Our object is to
invent recipes in order to decrease the causes and reasons people dislike certain foods. Our research
made it clear that people can eat food they dislike by relieving certain tastes, smells, textures, and

appearances of foods. If we have a chance, we want to think about more recipes for various dishes

Yokoyama Mako

of more kind of food.
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How to eat rice ball deliciously
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SUMMARY
We researched how we can eat rice balls deliciously. First, we conducted the survey.
This survey shows that most students like rice balls with salt better than those with no
salt. We also found that the rice balls made bare hands more delicious than the rice ball
made with plastic wrap. Next, we researched about popular ingredients on the Internet.
The most popular ingredient is “tsunamayo”,cooked tuna flavored with mayonnaise. We

thought the best ingredient of us. It is “tenkasu-shoyu” fried batter flavored with soy

sauce.
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How to recreate potato chips sold by some companies
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SUMMARY
This paper examines how to recreate potato chips sold by some companies. In order

to figure out the best process of cooking potato chips we focused on the differences in

three points : thickness of sliced potatoes,what to do before frying potatoes and the

temperature of oil As a result,it was impossible to create exactly the same potato chips

sold at stores, we have found some requirements to make delicious potato chips.
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Our world is influenced by color
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SUMMARY
People are influenced by various colors in daily life. In this study, we researched the
effect that some colors have on people. In our experiment, we used 100-cell calculation
tasks and a questionnaire. According to the result of our experiment and preceding
studies, we found that colors affect the people’s ability to calculate and each color has a
certain image. Therefore colors have a big influence in daily life and almost all people

have common image regardless of gender.

1. i
1.1 Bz &

NITEEEDAETFIZB W TEN LA R
BEZITTND, flziX, o269
CETHDRERLT L, BEAR, FRIRE R
TWD e LBRN b X OICBx 5, 7
ETE UMD B DL Z T TNDH01H
72, BEREEE, FL7= B3 7 v 7 A TE 51T
ED X Db DA, DO &
T EIDICELLADA A—URENZENOD

BN NICHEZDEBIZONTH AN E
EZz7,
1.2 BFZEEH

TRE - FH - fRfh - G - BRAITER L,
BRNCER DA A=V E LT B

TGRS TDHFIUTCEERZ L LZAW
9%,

— 172 —

1.3 WFRERR

NZHEZ DA A=V EBERHDL L
XV NCDEN B RIF L v e =
IRNLDTEA D S DREEFA LR

/

SRR Y Ty 7 ARAIRRTIE L B X TV D,

v
¢

1.4 &

FREIR D e EE S5 HOlIEF %
mOMEFHICSE D, FRAIFXY Ty RASE
L, BEEMFEICHTL TR A AR &
LRI LEESER AL EAIES D
BRELBEOA A—UNRNH  TOREEZIT
TV ERFAENL T B NN DR EIE
DHEINOFIEERED D Z LIl LT,

2. MERFE
2.1 EBROHEH
BIZ LD LME~DORE, TRDbLRED -

KO DEIC L » CEHET A — R FEED



Flfs - O b E T - IR AR TLH M E
IMNNCENBH DN E I EFHRLZ L& B
WeETHHETHELET D, A2 B3FFD
INZENOAIZHLTDOAL A=
DEDIRODIE~OREN N L NEMD Z &
EHNET D, ELVELIA A—TVDE
WEEDLTEODICBLDOA A=V ORFEL O
EWEMODZEEHNET DT U r— &
Fhid %,

2.2 EBER

BETRHACITVEBEAICHE L2 B4 7
NZeWpt L Uiz, 7 v 7 — b TllEEms o
HEEBF504KF504D51 004 %
KGl Ui,  (FEBRIFIT 2 24)

2.3 EBRFIE
BETHEBEIX, R - ke - KE - HE .
K - fkth - Bk - R - BARDIBDN
T—EREHBE L. Z A X —F v b»
GEIHLEEETORTEMBE (1HX1
1) Z#EXES, ZoFExFEIEI, A
TEICRE R LD LT D HBRE I AN
DB EMNTHE LW D LI KD
5 E TORFMZFHT 5, 3HEBIEVWD 15
HHTEICEHB LRI T A LT
W<, WBRE DR TOH A LA VT 5,
A BIOFZE TR, BRIl bE S v
L BB RETHEHLTWD 2 — |k
DETHDAGEEEL L TRWE (BN
o & D LTWaD ) e () Loy
JTEDL I RMERNRDHDINEZ T2, T V7
— IR - B - Rk - H - S5
BT T2x Xy o] TRASIEN]
LW TRV TRBELS ) ORI
WVTIEELINE 1 ODA A—JIZHOE 164
FTOEZTHLHL I T r— b aEFEk L,

2.4 ERICBITI2EEN
BETHETIIZOFEIIHRE 2EN
fHICIRS Z N TE D720 flHx DRESIC
L 67 LV A X 2FEIRRE O ZEN T
WO TIERWNEBZLREL TS & f

— 173 —

Wrl7z, 1 ORMEAREKED D T LIc+5
R AE DL LN AR 2T
NTELOENANREHTLESTZVZEDOHD
AT 4T a rORBERETLESTZD L
TLEIDIFEL W, 77— FOfER
IXEETREOFERFER & i L Rk E D
TNRHDLNEINERDT-DITHEY Z &
L7,

3. MR- BE

B ETRHAE O RIIE -0 R THT
e, (ML) A80//K786 -#k85
“4£83/F90-/K83/#88 - Hik9 1
/88 B8 TDOXIIRoT, ZD LD
R B M EENBES ) — hOBTH D
HEOFHRERAZEREL LT L THD
EEROBWE IZ-E D LTWDEIEZED
A A LPEL 2D FIZBROBE N, [
BROOITZEDH A LNEL IeoTz,  (F)
Flo. T = MORERE LT, ETHTIT
[ZRX VX o) IZEEIRE LR - 35
B, DEIRE L TR, TRASIEW ITH
&SR, THLW) IC2HRE LTHE -
B, DBIRE L TR, TIEDWV ITRE
SR, TRDLAELS] K HIRE LT
H - frth - B, DEIRE LTHAD LD
IZEN AT,

WIZBE T, TR X v v =) ITE5Ik

ELTRG -, PREIRE L THE, X
ANoIEN ] IZH A - ke - m - R, TR

LW ICEEIRE LTHR - i, DEIRE
L Chkfa,  TEED) ICHRE - fkfa - 356 -
B, TBOELS) ICEHIRE LTHR - %
R DEIRE L TEHAD X HITERA
ST, ZOMENSVEERZRS & Bk
D TENENNO T LIZFOYA A=V D
ZIXFEALER N hoTe, (T 7)
BETHEL T V7 — FOFER 2% 30k
X Rex &y rmBsET KLy v
DFWMENT, T2 T4 T2 A=V EH
5, HmEE TDEAMETRE LRSS
L1, BEIXTY 707 AR H DN, #E
AR b A A= EED ], HFOlx MHERSH



EO R LEEDLENE S BAEIEE
HEH L, A VAL —YarEEmh 5]
EEBZ NS, AREIOFERTIIRMOERE
F IR E IS ATHELODZDOHR
DR LN TZHFFAN TR EEEMNTH 5
S T2 72 EILDAE T BN TN AT REE Y
Ez N5, 2. FORIZETWERO A
DTS FRERICEBE L2 REE S & 2
bhd,

P
86

Bk
85

K| k| SRk
83|88 | 91
£ BHETHE B

18

87

=
H
90

84

i
IRLVEy T a

m
(N)
30
25
20
15
10

N
45
40
35
30
25
20

10

LW

T

— 174 —

ON)
30

25
20
15
10

BEDI

t

()

gz

B

(N)
30

25
20
15
10
5
0

EHoL

Il ||

757 FTuhr—©

rhTm - B
BIT A& OB FAEEICRE R BE2 5 %
TWD, ZNENOEIFIANL TR S TR
BHZ . FOARXA=DIEBLTETRATE
AWEDANBIELIZA A=V Z2FF>T0nD
ZENG ol AT B OEIRITAIZ L - T
KZ BTN DEGR A DR L
I H-Z DILTWDERS S 5 D03, T Il
Wb THAZBI L TWD, a3 fhii=bH
WCEZX DA A=V %) ELFMTHZ LI
KOO ROKREZ X AEERICE D
FTIENTERED ELWVWI EnboTo b &
WZHTZ [ < BFIZo720 L B2 DA%
JVBRBLBZT-O0BEEA2%Z1T5 2 LN
T&E5EERALND, FFEERITWI O
M~OFHE LT AZEDOATTE LTHAT
HoTEOOEEZT-Z & THREDKIE
VI o T2 5110 JHIFS AT D BESO PR D 8, % R 0 4%
Z 722 & TN AR OGO U 7o il 53 %6
TFohsd,

FEFR D A RO TR TITEEK DO HFED
QAR RIS L LTS R E 2 A TR
BT ZIXONEFOA A —VIEWVWREND
D7, F T2 QR A O TR R ITE VI
BN2L0hEn Iy Fiz2furntEn,

4.



5. BIFSCHER - &30k

Ver R, BERE. r RiGH (201
4) TARBOEGBRDOND | NERELL 72
5 OB BRI A H iRk

— 175 —



SSERFTILE) X H1F

F1T 120203 H 1 H P
e 1 [HR7E ] HEES 7
KT A v @R hE (RIREE)

EERTERL - R AT =




X * *

CSR G ™

P—00061 GREEN PRINTING JFPI
COERMIE, CSR P-B10216
[CERUMETEIRISHN  Z ORISR & B IR U
BUELTZEIRIITY . AMETHTRESNTVET,





