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Analyzing the nonlinear vibration of particles of mass under potential energy as a
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W[.m. Analyzing the nonlinear vibration ...

Abstract

The objective of this research is to study the vibration of a mass m particle depending on its
potential energy as a function of position, starting with calculating the displacement of the mass
particle's vibration as a function of time. This research uses Newton's second law of motion and
differential equation solving methods to find solutions. This research can also calculate the velocity
of the vibrational of a particle of mass as a function of time and the acceleration of the vibration of
a particle of mass as a function of time; the kinetic energy of the vibration of a particle of mass as a
function of time; and the total energy of the system of vibrations of particles of mass as a function

of time.
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Harmonic Oscillator wuuldauung fenmdg 1
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AT 1 ATINLERIANNFLRUS SIS TEEENN9AY WauAndlusyuUNITdULUY Simple
Harmonic Oscillator lne# k£ =0.5, m =0.07, A =0.1, 3 =0.2

2. MIAIUIUNINIINTEIATDINIsAUTesaytauda m Mduilsidurewialuszuunisdusuy Simple
Harmonic Oscillator aglandsudndlusyuun1sdunwuu Simple Harmonic Oscillator wuulsiausnns oy
ldngnisiadeunvesiiafuden 2 Y F = ma[1,2,3]

YF=ma=m—= m— 2)

N F = —VV lussuuinnain wuadluaunisy ) agla
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_VVP (.X) = I’I’ZF (3)
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2
—kx+m—/1+mlx2 = md—f
dt
2
d—f+ﬁx=i+ﬂx2 (4)
dt® m

Insavasmeun x° luaun1si (4)
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%+£x=% (5)
m

aunsit (5) fwawaae fio 10 = X% (¢) + 19 () msvwateasiensiug x (¢) [7] Idanaunisil (5) ma
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—+tow xﬁlo) =0 (6)
o7 @ =~Jk/m Goni mmﬁ%mm HAwvindu 27 £18,9,10,11]

X (t) = A, sin(wt +¢) 7

2.(0)
4% +a’ X\ = 4 (8)

dl‘2 i ﬁ
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=4 sin (@t +¢) + s

soluisimua naeasaunsi @) 1y XV (1) = X9 (¢) + Ax, (¢) wiundvasluaunisi @) agls

() sy A :
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e (1) i + (x (t))
2 _(0) 2
d xdtz(t) + 22 ;;2(t) + @* X (1) + @* Ax, (1) = % + ﬂ(x(o) (1) + Ax, (t))2
dzx(o) (t) dle (t) 2 (0) 2
o A p T (1) + " Ax,(t)
- % (0 (0)) + 260 (1) A%, (1) + 2° (3, (1)) (13)
N5 A
d’x, (t) 2 1 0) £\
)= — ¢ (14)
n @' (1) ﬂ+(x (1))
ix () 1 . A Y
=—+|4
o + o x (1) 5 +| A, sin(wt+¢) + s
d*x, (1 1 . 244, A
dtlz( ) + o’ X, (t) =—+ (Am)2 sin? (a)t+¢)+ e s1n(a)t+¢) + 7o (15)
2 2 4V
d ;C;z(l) + o x (t) = % + ﬂ?a)“ ¥ ( ;’) (1_cos(2a)t+¢))+ ?j;” sin (@t +¢) (16)
G ILREHIRE
x(t)=D+C cos(awt+@)+C,sin(wt+¢@)+ G, cos(20t + @)+ G, sin (2wt + ¢ (17
1 1 2 1 2

% (1) = —@C sin (ot + ¢) + wC, cos (@t + ¢) - 200G, sin (20t + ¢ ) + 200G, cos (2wt + )

% (1) = —@’C, cos(wt + p) — 0’ C, sin (ot + ) — 40’ G, cos (2wt + ¢ ) — 40’ G, sin (2wt + ¢ (18)
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~@’C, cos(t +¢)—&’C, sin(wt + ¢) - 40°G, cos (20t + ¢) — 4’ G, sin (2wt + ¢ )

+@’ D+ @’C, cos(wt + @)+ @’C, sin(wt + ¢)+ &’G, cos(201 + ¢) + @’ G, sin (201 + ¢)

1
ﬂ IBZ a)4

2
+ (Arzn) (l—cos(2a)t+¢))+ le;" sin(a)t+¢) (19)
FeouduUseans azle

D = + + —m (20)

Feuduuszans cos(2at +¢) wli

A2
30’ G, = -2
2
A2
m (21)
1 6602

1 A° A A

x(t)= o +— " + 26:)”2 + 660”’2 cos(2at +¢) (22)
2

d ;;z(t) + @' x(1)=0 (23)

auyAnalaaeme x, (1) = E, sin(wr) + E, cos(or) (24)

X\ (1) = A4, sin(wt +¢) + - o + o 20 be

1 4L A
7 + i( 4 + 5+ cos(2a)t+¢)
@

+E,sin(ot) + E, cos (o) j (25)

xW=0,r=0,4=0
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po° po’ 6w
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3. MsAUIMMIAUSeteyn1aNia m fied sufiangldndsnudngluszuunisdunuy Simple
Harmonic Oscillator wuulslauuns [7]
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3 p fo 6
Tuddelanunsayinsndonn s nuaninuduN L sEnINAULIWRIRUNIANIR m AUAITTALALTY

fan i (3) seldihenuiiveseuniama m Tuaunisi 27) dwamamasnusauiduiliiduges
LA lusEUUMSAURUAIANIA m Al

r0() = 2 (" (1))

2

2 2 2
s (t) = % wA, cos(a)t+¢) - %sin(2wt+¢)+£é+ ﬂ/}a)s + 4612’)” ]sin(a)t) (29)
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NFMUTINVDIsTUUNTAUMTuaiTuvaian fadl
(1) _ (D)
E)(t)=T" () +V,(x)

2

2 2 2
EV (1) :% wA, cos(wt+¢) — %sin(2wt+¢)+(%+%+ 4612’)” Jsin(wt)

N _ _ (30)
2 B
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Mﬂm Analyzing the nonlinear vibration ...
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