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Research on air resistance
acting on an iron ball

Introduction

(©)

Rationale

0)

KURASHIKI AMAKI HIGH

SCHOOL

KENTA NAKATSUKA

you will get more air.

Qj A balled up paper falls faster.

ﬁ ' When you go down a slope,

The equation for air resistance
for objects moving through a fluid at

R=6p ?rv
R:Air Resistance ?:Viscosity
v: Velocity r:Radius

(Ref. BOAATHEIEIER LR IHER)
i phys tro-u.ac.jp/L

i1V

Hvnotheaic

0]

Decerintion of onr annaratns

6]

Decerintion of onr anparatue

We exposed small iron balls to a slow wind.

From the equation,

4 Radius ===) constant
Air resistance is proportional to wind velocity.

We made an apparatus as seen in Fig.1.

(Experiment 1)
1. We used the same iron ball(35mm)
and measured air resistance at
sbeeds of 2.2 m/s, 3.0 m/s. 4.0 m/s.
2. We drew a graph of the interrelation
-— —— between air resistance

and wind velocity.
l fan nmmﬁ

(Experiment 1I)
1.We exposed iron balls to air of
the same speed (4.0m/s)
and measured air resistance acting on
iron balls with a radius of 15mm, 20mm,
2pmm, 3omm, 35mm, 40rmm.

2.We drew a graph of the interrelation between
air resistance and the radius of the iron ball.

4 Wind velocity mss) constant
Air resistance is proportional to the radius of . :

the iron ball. grid pulley
The grid makes the We use a wheel of the car
air flow constant. to reduce friction .

Reanlt for exneriment |
Procednres Procediirec -
o O R .
R

4 From the graph, air res
wind velocity.

4 From the graph, air resistance is proportional to
the radius of the iron ball.

Comnaricon to theoretical valie ann]11 Q10N (Challenoec
(Emerime".t Ivjue(m e X @ Since the numerical values indicated by
2 0,002 00031 Errar pRreantags We proved the equatlon the balance fluctuated , we are going to devise
3 o0 Sooei| [BEMAL} R_6p 9rV ways to reduce this fluctuation.
9.54 % - 4
(Experiment }]I) : when we exposed small iron balls to * We are going to exa_mine the ‘equation for _
P "‘I-’w::;a' exrer(';';m' & dltory il air resistance for objects moving through a fluid
‘j)} 00021 0.0018| : at high speed.
2 0.0027] 0.0026|
25| 0.0034| 0.0036| Error percentage
30) 00041 0.0043} (total)
35 0.0048| 0.0051
40 0.0058] 0.0058] 6.04 %
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Modified Egogram Questionnaire
for Male Senior High-School Students

Okayama Prefectural Kurashiki Amaki Senior High School
0000 AAAA OOOO xxxx OQOO VVVV
Lintroduction

In our research, we pointed out the problems considered when using the “Tokyo University Egogram New Ver. I * The questionnaire
respondents i this research were only male high-school students, and we made a new Egogram questionnaire which solved the problems.

2.Egogram's theory

A type of psychological test

+To understand individual tendencies of the self-willed state, Egogram
uses five factors

4. Research Method

(1) Prepare a tentative questionnaire with 50 questions composed
of 10 questions for each of the 5 factors (CP, NP, A, FC, AC) that
Egogram uses,

(2) Ask 46 male students from Kurashiki Amaki Senior High School
toanswer the 50 tentative questions and the TEG I survey
questions (as preliminary survey)

- (3) Calculate the correlation (using the Spearman's Rank
- Correlation Coefficient) of students' scores with the tentative
e ] =—r questions and the TEG Il survey questions, and select 20 questions
(4 for each factor used by Egogram) which have higher correlation
(using factor analysis). Prepare a new questionnaire with the 20
questions selected.

(4)Ask 28 male students from Kurashiki Amaki Senior High School
to answer the new questionnaire with the 20 questions selected,
and the TEG Il survey questions (as finalized survey)

(5)Calculate the correlation coefficient of the 20 questions
selected and the TEG Il survey questions. If they have a positive
correlation and are statistically significant, the new questionnaire
can be regarded as capable of getting better results.

3.Purpose

To make a new questionnaire for solving the problems related to the
TEG Il questionnaire and get better results.

The problems of the TEG Il questionnaire:

+The questions are difficult for high-school students to understand and
answer.

“TEG T can produce incorrect calculations for individual tendencies due
to the answer “Neither”

~There are too many questions that take a lot of time to answer.

5.5tatistical Calculation Method
“Factor analysis

A process extracting common factors from
multivariate data.

(1) We performed the Factor Analysis for each factor used by Egogram from the
tentative questionnaire, and picked up several common factors (unobserved
variables).

(2) As for the selected factors, the questions from the tentative questionnaire
with high factor loading were collected.

(3) Calculate the correlation between the questions with high factor loading and
TEG Il questions.

6. Results and Discussion

Correlation coefficient between

TEGN and self-made questionnaire _ { It is evident from the results shown in TP T DO S R TR ED
@ LN | A ] FC the table that all correlation ' J

o™ | o7 es | 95 | 501 | 58 coefficients for the 5 Egogram factors _> O T
- are statistically significant at the 1 d
, percent level,

staisica
>\gmhnmv 001 000 |.003 |.001 | 001

. . Regression coefficients and Constant terms|

7.Relational Expression ST w Tl

From the data of the preliminary survey, we calculated e

the sum score of each Egogram factor for each osticens | 0 $13) LA 0001 20 8T

respondent (46 total respondents) selecting 20 questions [ | o, ool T | Practice score and Caleulated score
from the 50 tentative questions in the preliminary survey. [— — L

We also calculated the sum score of each Egogram factor [ arisble cach Egogran factor R I N Md
for eachrespondent ( total 46 respondents) of A P N R R I
the 50 TEG Il questions. We performed a regression Beiavonsl iRt o Pope

analysis using all the 5 Egogram factor total scores of all :c ;Zufs;);" :‘;33:;33 jceleulated | gy 124) ssnosa| srrsas| 311es| ssnos|
46 students for the 2 questionnaires. The regression e

coefficients and constant terms were calculated to make
the relational expression using the regression line.

134X X + 2.706
659X Xy +3.792
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8.Future research

We are going to review our questions to get a higher correlation e

between our self-made and the TEG I ) iﬁx?li?‘ﬁ HAE TEGHRR lﬁKﬁYEGﬂ nimtl:d L. /(77 £ F BE(2006).
We would also like to try making a better self-made than | | ob o ae 5 % - .

o 5@
the one we used in this experiment, SRR oh e B LA R AR oy
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