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NanaSeuazls? = Basic Laws of Nature

& Elementary Applications

The Arrow of Time

The arrow of time, from the origin of the Universe
to the present and beyond, spans several
major epochs throughout all of history.
Cosmic evolution is the study of

the many varied changes in

the assembly and com-

position of energy,

matter, and life

in the thinning

and cooling

Universe.

A product of the Johns Hopkins Space Grant Consorfium

)

The Johns Hopkins University
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N_N0011 4

Lilament of
Tight bulbs

Set-up of Thermopile's circuit
Figure 2. Setting up the experimental verification of Stenfan-Boltzmann's law of radiation.

Results, Discussion and Conclusion:

In Figure 1, the circuit was for measuring the filament’s resistance at room
temperature. The current and voltage across the filament and at room temperature was
recorded. In order to obtain more accurate value of R(tx), Ohm’s law is applied with a graph
between voltage and current as shown in Figure 3.

02
0.18 v=0.9748x-0.0026
016 R=0.0995 4
014 -
0.12 /‘/‘

0.1 Y
0.08 >
0.06
0.04 /
002 o

0

Voltage(V)

0 0.05 0.1 0.15 0.2
Current(A)
Figure 3. A graph between voltage and current
Using the value of R(tx) and a room temperature (tx) equals to 28 °C in the equation

(6), the value of Ry can be determined. The calculated value of Ry from our study equals to

0.858 Q.

© 38" Congress on Science and Technology of Thailand (Full paper)

Refereed Paper (Poster Presentation)

drag affecting free falling objects. They used Tracker to compare both quadratic model and linear
model with the real data, as shown in Figure 2. This laboratory module used guided inquiry approach.

This module aimed to investigate the motion of an object under the influence of linear liquid drag. The
experiment was based on previous studies on the damped motion of spherical objects in viscous
liquids, such as water (Mendoza-Arenas, Perico & Fajardo, 2010), honey and glycerin (Shamim, Zia,
& Anwar, 2010). The students attached a small solid sphere with spring, let it oscillate in liquid,
recorded high-speed video and analyzed its motion using Tracker, as shown in Figure 3. Information
can be extracted from the position-time graphs. In the under-damped case, we used these oscillations
to determine the viscosity of the fluid.

INSTRUMENT

To measure students’ conceptual understanding, we developed 20 questions: thirteen multiple-choice
questions and seven open questions. The concepts of quadratic air drag were tested using the
thirteen multiple-choice questions and the concepts of linear liquid drag were tested using the seven
open questions. Examples of the multiple-choice and open questions are shown in Figures 4 and 5,
respectively. The 20 questions were given to students as both pre and post-test.

ACSME Proceedings 2011 | Teaching for Diversity — Challenges and Strategies
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Non-Destructive Imaging foc

A Construction of Optical Controlling System
for Producing the Bose-Einstein Condensate from ®’Rb Atoms
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Doppler-Fres Saturated Absorption Spactroscopy System
forStudying of the Hyperfine Structure of Rubidium
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2. inAvns/ennsesEiugandnun: ainendessuasianyy,
A0NTUNSANYINIAST LU @In.

3. A3/a138: LsaiSousguasionay

4. SANTAGHER/HNBATUANAMININ: NIAAENMNTTU/ DN

5. ¥151%015: Lo fsaanesiganndng 1y, anidumaluladuasiu
Useind, @010UNInTINen, nsuanteainegn

6. NANSUAINVAIY: ﬁgﬂﬁzﬂaumi, AansanuyAna, AanNsawY
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