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(B 1)

import math
import random
def zahyo(x, t, I):
x1 =x = (17 2) * math.cos(t)
x2 = x + (1] 2) * math.cos(t)
return (x1, x2)
def hantei(x1, x2):
return math.ceil(x1) <= math.floor(x2)
n = 100000000
for iteration in range(1, 11):
count =0
for i in range(n):
x = random.random()
t = random.uniform(0, 90)
(x1, x2) = zahyo(x, math.radians(t), 1)
if hantei(x1, x2):
count +=1
pi=(2 *n)/ count
gosa = abs(math.pi - pi)
print(f*{iteration}.{pi:.10f},{gosa:.10f}")
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(B 2)

import math
import random
def zahyo(x, t, I):
x1 =x - (17 2) * math.cos(t)
x2 = x + (I / 2) * math.cos(t)
vyl =x - (172)* math.sin(t)
y2 = x + (I / 2) * math.sin(t)
return x1, x2, y1, y2
def hantei(x1, x2, y1, y2):
cross_x = math.ceil(x1) <= math.floor(x2)
cross_y = math.ceil(y2) <= math.floor(y1)
return Cross_X Or Cross_y
n = 10000000
for iteration in range(1, 11):
count =0
for i in range(n):
x = random.random()
t = random.uniform(0, 90)
(x1, x2, y1, y2) = zahyo(x, math.radians(t), 1)
if hantei(x1, x2, y1, y2):
count += 1
q=(2*n)/ count
gosa = abs(math.pi - q)
print(f*{iteration}. : {q:.10f},{gosa:.10f}")
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Approximation of Pi using Buffon's Needle

Asahikawa Nishi High School Mathematics Team 1
Yoshiaki Tashimo, Kairi Wada, Ryuto Yamazaki, Kouki Hatanaka, Kenta Suzuki

4 . ™\
Assumption
We investigated which was a better approximation to pi when using squares or when
using line segments.
- J
(Summary b
We conducted Buffon's needle experiment with line segments and squares.
We then determined the rate of approximation with pi.

Description N sl
x1=x-(L/2)*math.cos(t)
A 6  x2=x+(l/2)*math.cos(t)
of Needles - s,
A type of Monte X
Carlo method of Uit i
 approximating pi. | Tz P
19 print(2*n/count)
/Experiments N\
We used line segments and squares to calculate approximations and compare the errors
with pi.

{Experiment 1)

We proved that our experiment was correct by using ‘Python’ to reproduce 100,000, 1
million, 10 million and 100 million throws of a line segment.

{Experiment2)

KWe conducted the same experiment with squares as we did with line segments. /

/Results and Observation \

{Experiment 1)

The values converged to Pi while increasing frequency. Hence, the programming was
found to be correct.

{Experiment2)

Similarly, there was convergence. However, the efficiency seems to be decreasing
because he scattering was increasing.

{Observation)
Qe number of trials was small and the results are far from perfect. /
fonch‘sion "\ /Reference I
EaT+2 O#OERTA DR
h ://nwuss.nara-wu.ac.jp/media/si n ronbun.pdf
We want to check that there are no DS ORB R OR e
0 https://manabitimes.jp/math/1065
programming errors. We also want to Python T2 5 B H 0> 2L VIIER (E 2 742 D)
. . https://nano-toy-lab.com/python/python%e3%81%a7%e5%ad%a6%e3%81%b6%
check whether equilateral triangles and 9%ab%98%e6%a0%a1%e6%95%b0%e5%ad%a6%e3%81 %ae%e7%be%8e%e3%8
. . _ 1%97%e3%81%84%¢7%89%a9%e8%aa%9e%ef%bco%88%e 3%83%03%e3%83%a5
regular hexagons are similarly inefficient. %e3%83%05%e3%82%a0%e3%83%b3%e3%831%ac%e9%87%3d
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Fungi's Degradation Capacity
of Biodegradable Plastics

Hokkaido Asahikawa Nishi High School Science and Mathematics Team 2
Onishi Ayuki, Ishiguro Hina, Takeuchi Ayumu Advisor: Tanabe Rui

%

Research Background

9

Our research was aimed at solving the plastic waste problem.

In a previous study, filamentous fungi from strawberry and cucumber leaves degraded biodegradable
plastic and differed in their ability to degrade. Identification revealed that they were F. venenatum and F.
oxysporum, respectively, but the possibility of sequencing errors remained.

I . Re-identification
[Hypothesis] e W, &
Both have the same E&

species of bacteria.

[Experiment]
Identify both mycelia. A phylogenetic tree is
then sought.

[Resuit]

Both were in the
genus Fusarium. Pl

II. Difference in Decomposition Ability

[Hypothesis]
There is no difference in decomposition

ability between the two filamentous fungi.
[Filamentous fungi used]

Strawberry foliar derived Fusarium (F.S)

Cucumber foliar derived Fusarium (F.C)

[Align the amount of bacteria]
The protein concentrations of F.S and F.C

were determined.
They were applied to the culture medium
and incubated for 30 days.

Consideration

Future Consideration

Il . Difference in Decomposition Ability

[ Degradability verification experiment]
A biodegradable plastic film was placed on both filamentous
media. Then, every 5 days, the following procedure was
carried out.

Step@ Water was poured until the film was pulled.

Step® Measored the amount of water when the film foce.

[Result]

-F.S medium
*F.C medium

F.S

|

8 4

F.C

T

g/
i

5 10 15 20 25 30
number of days (day)

In the approximate straight line, the F.C is slanting
to the right.

—F.C degraded biodegradable film.
[Hypothesis test]
For comparison, we prepared data for an
experiment without degrading the biodegradable
plastic film---@®

[Result]

Only the F.C on day 30 and @ were smaller
than 0.05.

— These two data are different values.

Only F.C degraded biodegradable plastic.
Therefore, F.C is effective in efficiently degrading biodegradable plastics.

Fusarium spp. has a negative impact on crops.
We would like to consider countermeasures against this problem.

Thank you to Asahikawa Medical University Assistant Professor Tatsuo Harumi, Rakuno
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Changes in surface tension due to the difference in the proportion of each component of the soap liquid

Tsukada, Akasaka, Ito, Fujita, Morikawa, Wada

Clarify the relationship between the soap liquid and the surface tension due to changes in the proportion

of ingredients

<Introduction>

We were interested in the relationship between
soap liquid and surface tension. Based on last year's
experiment, we made soap liquid G, P, S that
changed the amount of ingredients other than
glycerin.

<Experiment 2> Measurement of contact angle
(D Measure the contact angle with the capillary

@ Assign data into the following formula to find surface
tension

h=20C0S68.” pgr

Liguid that changed the proportion of glycerin

Standard Detergent Glue Glycerin Water
quantity (mL) (mL) (mL) (mL)
390 30 15 225 120
Liquid 6D 30 15 185 160
Liquid 62 30 15 200 145
Liguid G® 30 15 275 70
Liquid 6@ 30 15 300 45

Liquid that changed the proportion of PUA paste

Standard Detergent Glue Glycerin Water
quantity (mL) (mL) (mL) (mL)
390 30 15 225 120
Liquid PO 30 2 225 133
Liquid P@ 30 5 225 130
Liquid P® 30 30 225 105
Liquid P@ 30 45 225 20

<Experimental Results>

Experimental Results

B vquidc M Liquiap Liquid s
140
120
100
80
60
40
20
0
Liquid @ Liquid @ Standard Liquid @ Liquid @

Surface tension of each soap solution

Liquid that changed the proportion of detergent

Standard Detergent Glue Glycerin Water
quantity (mL) (mL) (ml) (ml)
390 30 15 225 120
Liquid S 20 15 225 130
Liquid $@ 25 15 225 125
Liquid $® 35 15 225 115
Liquid S@ 40 15 225 110

<Consideration>

“Even if the proportion of the ingredients changes
excessively, there is no difference in surface tension.
“Glycerin is most related to the surface tension of G
solution.

<Experiment 1> Concentration measurement

Examine the concentration of the liquid with the
capillary-rise method

<Future prospects >

- Increase the number of experiments to obtain more
accurate data

- Improve the measurement of highly viscous glycerin
- Measure the change in surface tension even with
soap solution with low concentrations of each
component

- Research the relationship between surface tension
and strength

< References>
https://www.osaka-kyoiku.ac.jp/~masako/exp/jolly/mou
kan.htm
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How far.can you push a swing?

Yonemura Syouma Takahasi Syunya Takahasi Ruka Ooi Huuga Miyazaki Naomi

Background-Objective

A single revolution on a swing is something
we all longed for as children. So we wanted
to find out how far we could push a swing.

Experimental Procedure
Create a model and use the center of
gravity shift to find out how far we could push.

Theory
When the swing is in a frame:

Each time the center of gravity shifts,
energy is gained, allowing for a single
revolution.

When the swing is on a chain:

One revolution is not possible because the
energy necessary for the chain to go around
without sagging cannot be obtained with a
single shift in the center of gravity.

Experiment 1 - MODELA1

Experimental Method

Using the model in figure 1, we examined how far the
swing can go around by only shifting its center of gravity.

Hypothesis
Theory indicated that the swing can make one
rotation.

*¢How to push a swing
We used photo

2's method from a
previous study

The way of
swing

Result

) Figure 1
Couldn't make a single rotation.

Consideration
The doll didn't return
to the seat plate
when near 90°

To make a full revolution,
the center of gravity must
be able to reach nearly 90°

Experiment 2 - MODEL 2

Experimental Procedure
Same as Experiment 1

Hypothesis
The tension of a spring will allow
it to make a full revolution.

Result
By using a spring, the swing could make a
full revolution.

Relationship between center of

h..gravitv shift and swing height

B swingheight M Height of center
of gravity shift

The
movement
of the
puppet
elevates
the swing.

100.0

The doll could go around once by moving
it up and down.

Experiment 3 - MODEL 3
Experimental Procedure

Same as Experiment 1
Hypothesis
The swing can go up to 90
degrees, even with a chain.
Result

It only went up to about 45 degrees.
Consideration

Sagging occurred because of the chain.

Figure 3

The pendulum motion of the doll
lagged behind the pendulum motion of
the chain.

Summary
The frame swing completed one revolution.
The chain swing didn’t reach 90 degrees.

Future Outlook
Examine the effect of the different motions of
seat materials.

|References

Development of teaching materials for
learning vibration Phenomena.2017 Takiguti

mitihiro, Huziwa sigeyasu, Huzino tosikazu
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Science and mathematics class group 5
Nakamura Hiroto / Onodera Yu / Hanasaki Yui /Hayasaka Rio / Matsumura Kanta / Yudo Yamato

Introduction

Storm glass is said to change its crystals depending on the weather. We hypothesized
that crystals change with temperature. And investigated the relationship between how
crystals change with weather and temperature.

Preliminary experiments show that crystals height vary with temperature.

Experiment 1 Experiment 2
[hypothesis] [hypothesis]
As storm glass cools, more crystals form. As the storm glass warms up, the crystals’ height
[method] decrease.

We cooled the water temperature in the storm [method]
glass using a refrigerator. And measured the ~ We heated the water temperature in the storm

height of the crystal . glass using a hot plate. And we analyzed the
[ it area of the crystals.
result]
[result]
(cmg:rTmtum (°C)change over time (minute) =30 o0
.o, ® 70 ®ee, =
E b T cce = 60
é m‘ .....ooo 5 .........
g ‘ 7] S— - ‘g 50 ®eeee,
’ ‘ : 8— 40 §ee
E time (minu te) E- L
) ) ) ) ®
density of crystals in water over time(minute) '0(7') 20
100 1 eee®ee®ececscssscsscse ® (%) >‘
3 ode o 10
% ’ ° 0
EZ so eee 20 25 30 35 40 45 50
% 7,#"“ temperature(°C)
The temperature decreased»crystals’ height increased The temperature increased»crystals’ height decreased
Consideration

We considered that the amount of storm glass crystals was affected by the temperature.
Future Outlook Acknowledgment

We examined how the amount of crystals is formed We would like to express our heartfelt gratitude to all the
at the time when cooling or warming them slowly or teachers who provided this information and professors who
cooling or warming rapidly. provided guidance and advice during the experiments.

BEHBERBBECAN—LYT SR LFELBEARTARENF201845F).
INFEAKADIEEITT2017A—LT FADKBEELIZTONT KEMEFPERRRE
EXx&EE [RAHP/XTEYNP



BREAOZEEZTHD B HFEIZONT

HHEOBRth, R ER, KR

FeEHE Y
Al v B 1| V8 S

C: |

JRKER, ¥RE A4, 5l Rk

B oo
24 5

EENBREICEZELRIFLTVWAZLIZERL, 2R CREAIZEDN
BAFHT I EVWILERNEE BT DITDICERETo T, FHEEEX
TEBRL TV BETIKZERHREZHZOIERNY, #HKLIZKOH
JNIKREFERTZZ &ETMAGREEEYDREFH LT, REFIOHRERZHED

LT Lol

1. 1ZCHIC

7= BITAEMICOWTEE AL, AW X
LERBEREIZ OV TN TS P TAEWITE
H L7, BREAIDEREFRIZORN > TN Z
EMI Mo T=D T, FRAEW D BREA] & R
SRS DM AT o T,

2. ~NFYH T AT DONT

AFY T (CraHaoNe02) & 1T Fx DFEERT
RS BREAOER D THL, FIT VR
DRREHITH Y . ZOIERAMEEIL, ERAEED
B EEEEICLDLEERAETH D, ks
FEPE D JENT 1 7 A BL 20> 0 oK R oy fi e e
BE 30 HEL Eoving,

O
N’JLIN
O)\N*N (CHa)z
(I'..‘-Hs

Fig.1l. ~F %Y O

3. FEbhr

3.1 ~XY T UENREOIET DL
NEY Y BRI RS D OISy

ik, JeoE, IR DN ERD Iz m

VAT BRI LGNS RN,

OWNE N R L =255 9,

@wkE Lzt WE L ThRWET 200g Fo%
R T, BREAIZ 2.8mL A7,

ORELT-TtE27FF2F v 7 /r—2 10 HIZA
DY T DG E S Z N EnfiE e Lz,

@D EFRUTHDE 10 HHD YT 5 7 WIS
BE, TNEMAKSMEE Lz,

OWE LWt E2 77 AF v 7 r—2 (10
@) (AN, OB T-DGFTICES, iy
Wi E LT,

OFRB|IZ2AT Y A s &Rz, A
=boizmEAKE G 2T,

DR@~®IZ®% 20 H el =itk L7,

ft k% Table 11T~ d, ¥ rY X7 VI3 EMA
DBV IVL, EMEL - L O
NRnoleZ b, bR SN EL
EOIIMKGRTH D Z ERNbhroT,

Table 1. BREAIZ 1ICANT TRl L7z A & MR R 7 A3

LR A T TRk MER AR 2 O
BRED Tl LML TR iy oy s LI s LAY

it L7z B it L7z B

2H 12H hTwiy 10H 4H

4H 10H 1H 4H 4H
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