About Regular N-gons, But N Is Rational Number

Mathematics 16 group
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Circumference and side length
Let the circumference length of regular%—gons be

We got interested in regular%—gons, whichis an

extension of the regularN-gons to rational
number. The purpose of our study is to formulate
and research more laws and characteristics of

regulari-gons. .
Regular 7gon Regular%—gon Regular ;-gon

Theorem:
Let the vertices of regular n-gons be Py,P;,...,.P,
in the left direction.im ,n € N,n L m,2m < n)
Connectvertex P; and vertex m away from P; in
the leftward, and continue this until a vertexis
connected to vertex P;.

Proof:

About vertex Py,let the size of the central angle
of vertex Py, be x.
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L and total sides length of regular%—gons be L.
m Whenm =1,L =L
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sin” e regular%—gons are
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L' =2nr—55— normal regular n-gons.
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m From the theorem, the operation of connecting
) =2m— the vertices is repeated n times, so the number of

Hence theorem is right. side of regular% -gons is n. One edge intersects

y=n—n%=n(1—

the other m-1 edges, and regular% -gons have

Pk Y Regular g-gon Regular g-gon rotational symmetry of Zn%(k € Z) about the
center of the circumscribed circle. Therefore,
m m regular%—gons (m',neN,n L m',0 <m'<m)
are formed inside regular%—gons by the
n=2m intersection of each edges.

Summary and future prospects

In this research, we found many characteristics and laws about regular%—gons and formulated them.

So, our future prospect is to find characteristics and laws in case of spatial shapes or non—regular%—

gons. We also continue to research in the visible way by making the program which reflects the
figures on screen.
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Change in the Generation of Electricity of Microbial Fuel Cells
Depending on Various Types of Food

Chemistry 1-8

Background/0Ob jective

Background
Now: Growing interest in new energy sources.

*Microbial fuel cells (MFCs) are not yet practical.
*Many challenges remain.

. . HYOROGEN 1N FUEL CELL oxvGen
Objective ey . Pl
Investigating the fundamental mechanism g g P
of microbial fuel cells. l 4 l

Exper iment I
hypothesis
*Sugar increases voltage more rapidly than other
substances. duet
conductorisiack conductor(ed
Methods
*Electrodes made of wrap

stainless-steel scrubbers

*500 mL of soil and water pjasiie
covering with plastic wrap container
and a lid to reduce water
+adding 20 g of food.

Positive
pole

Stainless-steel si:rubbers
| | Negative
pole

Soil and water

Result

Experiment I Result (v)

ﬁ

Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Day9 Dayl0 Dayll Dayl2

0.500
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0.000

~e-Cheese =e=Konjac =e=Cocoa =e=Orange

Exper iment I

hypothesis
From the result of experiment I

*Acidic and alkaline substances show distinct effects

on generation of electricity.
Methods
*In the same way as Experiment |

Result

Experiment II Result (v)

0.400
0.350 —
0.300 T —
0.250
0.200
0.150 r
0.100 / —
—/
0.050
0.000 /
Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8
—o—Sugar 30 g —+—Sugar25g ——Fgg10g
——FEgg20g —s—Lemon Juice 25 mL Lemon Juice 50 mL
iExperimentIl Result sugar30g [Sugar25¢ |Egg 10¢ [Egg 20 ¢
|Changes before putting in the soil (v) 0.326 0.309) 0236 0303
 Voltage increase rate for the first 3 days (v/1d) 0.105 0.092) 0025 0.068
Lemon Juice 25 mL }Lemon Juice 50 mL
Changes hefore putting in the soil (v) 0.102§ 0.026
Voltage increase rate for the first 3 days (v/1d) 0.018 0.010

Discussions

* Alkaline substances generate more power
- Neutralizing acids produced by microbes

* It takes longer for voltage to increase in some substances
- Slow decomposition rate

*Acidic substances increase less
- Acidic conditions depress microbial activity

Experiment | Result Cheese  |Konjac Cocoa |Orange
Changes before putting in the soil (v) -0.12 0.304) 0.173| 0.266
Voltage increase rate for the first 3 days (v/1d)| ~ 0.040 0.087) 0.124] 0.138

Substance [Main Component pH Amount (Percentage)
Eggshell Calcium carbonate [7~10 [94~97%

Konjac Glucomannan 11~12 2.20%
Lemon juice |Sugar[X 2~3 9.70%
CocoalX SugarlX 7~8 70%

- Food may improve MFC efficiency.

We examined factors affecting generation of electricity in this study.
Biodegradable substances, such as sugar, may enhance power generation.

It is not clear what components in food affected microbes.
Factors such as temperature and humidity may also affect MFC performance.
We will explore more food and other factors.




Preparation of pineapple jelly using a mixture of
gelatin and agar.

Chemistry 2 - Group 1

Purpose Results (Graph)

Raw pineapples contain proteolytic enzymes. (Experiment1)
Therefore, it is said that they dissolve gelatin, At gelatin:Agar=6:4, the results were not proportional.
which contains protein, and we can't make 3 ]
pineapple jelly . g a2
So, we wondered if it was possible to make g 5%
a jelly that wouldn’t dissolve with fresh pineapple. z o5
o
0.40
0.30
0.20
0.00
It is known that agar doesn't dissolve even with T 0w 0% 20%  30%  40% 0% 90% 100%
pineapples because agar doesn’t contain protein. The proportion of gelatin
» The amount of moisture released from jelly is (Experiment2)
proportional to that of gelation. [l
» By mixing agar with gelatin, the amount of jelly ; o
that melts can be reduced. S 6o
% 0.50
g 0.0 0.36 0.37 0.37
2 030 025 0.25 0.28 0.28
. . 2 0.20
/Drled pineapple 0.10
0.00
= — 52.5% 55.0% 57.5% 60.0% 62.5% 65.0% 67.5%
‘ The proportion of gelatin
‘ (Experiment3) Experiment 1 again.
[g]O.BO
\ Measuring 0.70
Water set with gelatin and/oragar Moisture content|| < 060
@ 0.50
(Experiment1,3) The ratio of gelatin to agar S 040
D@R@®B®E®D®O®O® | -
§ 0.20
Gelatin 0 1 2 3 4 5 6 7 8 9 10 " 00
0.00
Agar 109 8 |7 66 5 14 3 2 1 0 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
The proportion of gelatin
(Experiment2) Break down Experiment 1 (& to®
BCORCRCROCE Considerations and Prospects
SR e2s BEl B8 90 828 8l 808 - The amount of moisture released from jelly decreased by
Agar 4.75 |4.50 4.25 4.00 3.75 3.50 [3.25 mixing agar. Additionally, the one that maintained a solid
form with a maximum amount of gelatin was (®.

> It is considered the optimal ratio of gelatin to agar is 6:4.

- In experiments 1 and 3, the graphs were significantly
different.

»The difference in room temperature may have affected
the results. We want to measure more accurate values by
increasing the number of experiments.

- We couldn't measure the maximum amount of water
released from jelly.

»We want to investigate how the time pineapples are on top
of jelly is related to results.

- We didn't know how agar and gelatin mixed together.
>We would like to use an electron microscope to examine
the fiber structure.

- We want to experiment with other fruits that contain
proteolytic enzymes.
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Things that attract cockroaches!?

Biology Group 2

OPurpose
We conducted experiments using
familiar objects to investigate what
kinds of smells cockroaches respond to
with their excellent antennae, and what
differences exist in their preferences for
those smells.

OHypothesis

1.Cockroaches prefer sweet and rich scents over sour ones.
2.They are less attracted to artificial scents.

3.Among artificial scents, they aren’tinterested in it.
4.Among fruits, they are more attracted to sweet scents like
apples and bananas than to citrus.

O Experiment 1

Purpose : Investigate the scents that cockroaches like, using|
artificial sweet and citrus scents.
(DPut cockroaches in a costume case and divide the costume
case into two with Styrofoam.
(@a. Flower roses on the right side, grapefruit on the left side.
b. Only flower roses on the right side.
c. Only grapefruit on the left side.
(3® Observe which side the cockroaches are on after 5 minutes

Before spraying After spraying
Left side: Right side |Left side: Right side

a 7:8 8:7
b 8:7 7:8
c 8:7 10:5

O Experiment 2

Purpose

Investigate which smells cockroaches prefer, artificial or non-
artificial ,and sour or sweet.

Method

(DDivide a case into two with Styrofoam.

(@Place a petri dish with the test liquid on the right side of the
case.

(3Close the lid of the case and observe cockroaches for 5
minutes.

Investigate D to 3 with four different test solutions.

Result

The ratio of the number of cockroaches in the case after 5
minutes.

_ No petri dish With petri dish

Vanilla essence 7 8
Pokka Lemon 10 5
Flower rose scent 10 5
CHEN)

Grapefruit scent 9 6

CHRA)

O Experiment 3

Purpose : Investigate how much cockroaches are attracted
to familiar fruits.

(DPrepare 50g of each fruit (lemon, mandarin, apple,
banana) and place them in a certain position in the
case.Keep the lid of the costume case open.

(2)Set the time when the fruit is placed to 0 seconds, and
record the total number of cockroaches that approach the
fruit every minute for 10 minutes.

P- - I ¥

the picture of an experiment

Result :
< First time >
Number of cockroaches that came
close.
Time [minutes] 1 2 3 4 5 6 7 8 9 10 0~10
Fruits Lemon 0O 0 0 0 0 0O O O O O O
used
Oange 1 0 1 0 2 0 1 0 0 O 5
-1 al 9] 1] 1] @] | o o] @ @
Banana 1 4 5 3 0 1 0 0 1 1 16

< Second time >

Number of cockroaches that came
close.

Time [minutes] 1 2 3 4 5 6 7 8 9 10 0~10
Fruits Lemon 0 0 0 0 0 1 0 0 0 0 1
used
Orange 4 5 3 3 2 1 0o 2 0 1 21
- 1] 2| 1] a| 1] 2| o| 2] o] ol 12
Banana 4 7 6 5 4 3 3 3 4 1 40

OConsiderations and Prospects

In experiments 1 and 2, cockroaches showed no significant
reaction to, possibly due to differences in odor perception
from humans, the absence of emitted odor molecules, or
environmental factors. In experiment 3, they avoided acidic
lemons but were attracted to sweet fruits like bananas,
mandarins, and apples, suggesting a preference for sweet
scents. In future investigations, we would like to explore
their reactions to spicy and foul odors.
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