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Preparation and Arrangement of Education Materials of Pendulums for Service Seminar

Toshio FUNADA "2 Dai IWAMOTO™ Keisuke SHIMIZU! Yusuke FUNATSU! Takuya ISHIMOTCO?
Yoshiyuki NAKAMICHI 2" Katsuhisa OOBA"2 Tatsumi MIYAUCHI2™
Makoto KAWAKAMI "1*2 and Kouji MOCHIZUKI|2™

Abstract: Education materials of pendulums are reexamined as a candidate for the service seminar to be held at secondary
and elementary schools. A simple pendulum will be taught to the fifth grade students at elementary schools as a major subject
of science, thus new feasibility studies on the teaching plans are much made in the 2009 academic year. Tracing back many
education documents reported before, we may find useful clues for the plans which concern with higher level resources of PBL

(Problem Based Learning) at colleges of technology. Education resources on pendulums provided at foreign universities and

colleges are also revisited through the Internet. The results are summarized in this report.

Keywords:Education Materials for Service Seminar, Various Pendulums, Multimedia Education Tools
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o Ballistic pendulum (Blackwood pendulum)

o Bifilar pendulum— (8)J ¢ Blackburn pendulum- (6)

o Colliding pendulums (Newton'’s cradle) (16)

o Conical pendulum- (3)

¢ Coupled Pendulums (Pendulum snake)14)

< Cycloidal pendulum— (10)d ¢« Damped pendulum
Double pendulum- (2)0 ¢ Elastic pendulum
Foucault pendulum- (11)3 ¢ Inverted pendulum- (5)
Kater pendulum- (17)0 ¢ Physical pendulum- (4)

o0 O 0

Ring pendulurl ¢ Simple pendulum- (1)

o Spring-mass pendulum (13)3 ¢ Torsion pendulum

o Two-dimensional pendulum Variable gravity pendulums
< Wilberforce pendulum- (18)
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Fig.1 Role of bobs of pendulum and on slider for science
learning material made by HAKUBUN. Photo is the catalog
of KAWASHIMA KYOZAI. http://members3.jcom.home.ne.jp

/kawashimakyouzai/science/science.htm
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Fig.2b Time sequence df(¢) andé(t) versust in
0 <t <2m x12for6(0) = 7 /6.

Fig.3aPhase portrait ofd(t), f(t)) in 0 < t < 27 x 12 for
6(0) = m/3.

Fig.3b Time sequence df(t) andd(t) versust in
0 <t <2mx12for6(0) = m/3.

Fig.4b Time sequence df(t) andd(t) versust in
0 <t <2mx12for#(0) = 0.97.
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Fig.5 Apparatus sketch of coupling pendulum oscillation

made by Miharu Yamad@a!!
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Fig.6 Coupled oscillation of four pendulums with a spring

which yields the restoring force expressed as
f=—k(xzp1 —xps — Lo).
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Fig.8 Apparatus for the coupling oscillation of pendulums.
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