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Figure 6: Numerical solutions for large angle (non-linear cases)
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Results and Discussions
The difference in the initial angle of displaced simpie pendulum has its own factor

for the increment in discrepancy between analytical and numerical soiutions has

been shown. That means for smali angle ¢

o

the analytical and numericai solutions

agree (Fig. 4). In particular, it has aiso been shown that if the initial angie is ¢, <

0.5radian, the numerical simulation can totally describe the expected harmonic
motion of a simpie penduium without the requirement of anaiytical solutions (The
top panei of Fig. 5). in addition to this we found out that this simulator descril  ; the
behavior of simple pendulum without having a limit in ampiitude (see Fig. for large
angies). it has been demonstrated in the present study that the method used is
conditionally stable since some of the numericai soiutions agree with the analytical
one for smail time step (see the top panei of Fig. 7). The bottom panei of Fig. 7
demonstrates that the numerical result converges to the exact soiution as time step
is reduced to zero. This provides a power of simulating accurately {0 our method by

achieving consistency.

Conclusions
The analytical method is capabie of solving the differentiali equation of motion of a
simple penduium for smali dispiacements {ampiitudes;. However, as the ampiitude
increases, the differential equation will be changed to non-iinear form, which is harg
¢ be soived anaiytically. But er simulator does not face such preblems. it can
soive both iinear ana non-linear equations {see Fig. ©;. i is known that 2 simpie

penauium attaing its pericdic motion for smali displacements where we can
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approximate sine & =¢ . By using this simulator, students and feachers can
see 10 what extent of dispiacement the periodic motion is atizined. This exient has
peen gemonsirated by the top panel of Fig. 7. ‘Nhile going experiments, in reiator
with simpie penauium, students can udse fhis simuiator 2 heoretica: vase o
compare iheir experimental outcomes. Without perferming actuai experiments
sfudents can study the behavior of simple penduium by varying parameters used in

the simulator such as initial anguiar displacement. initiai anguiar veiocity, iength of
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* the cord and gravitational acceleration (see input variabies from working window,.
Fig. 3) that means this simulator can serve as experimental set - up for students
while studying the physics of simple pendulum. The present study explains a
simulator for motion of a simple pendulum that exhibits the behavic} we expect.
The model seems‘to be accurate since it uses fourth-order Runge-Kutta integration.
The graphics of thé simulator makes it possible for the user to gain intuition about
how a simple penduium behaves. |

Finally this simulator can be implemented in undergraduate physics laboratory as

an aiternative set-up to teach the physics of simple pendulum.
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