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mx -I>>i<kx = FyCos(wt) no damping

mx + kx = FyCos(wt)

!
. cosor Casel W, = W =
x=Asm(w,t)+ A, cos(w,t)+ x,
x, = XCos(ar) r F
X, =—Xw’Cos(ax) X(ay - )_; = AS a)jlila)2
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mx + kx = FoCos(wt)

Casel o, = k/m# w

Jo

2 w2

x=Assin(wt)+ A ,cos(wt)+ Cos(ax)

n

fo=F,/m

FO COS wf

x:XO
r=0=4
X:VO



mx + kx = FoCos(wt)

w, = vk/m# w

Case 1
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x=Assin(wt)+ A ,cos(wt)+ %Cos(a)t)
fo=F,/m
F, cos wt
£(0) = g b I o e
02 — @?
X = Xp
t=0=+. %(0) = w, 4, = v,
X =V
x(t) = :‘—) sinw, ! + (.rn X To t) COS Wt + — ~0——,' Cos wt
n 0 = WDy @
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Compute and plot the response of a spring—-mass system modeled by equation (2.2) to
a force of magnitude 23 N, driving frequency of twice the natural frequency, and initial
conditions given by x, = O m and v, = 0.2 m/s. The mass of the system is 10 kg and the
spring stiffness is 1000 N/m.

/10(1(7N7n{ 23 N

——— ; = 20, = 20T 5t S

®, V 10ke 10 rad/s, o = 2w, Yrad/s, fy = lﬂkg 3 N/kg
v  02m/s fo 2.3 N/kg N
== = - 002 m, s =y — s = ~7.9667 X 10
©, 10rad/s ™ol — o (107 — 209rady/s’

F,cosw

x(f) = 0.02sin10r + 7.667 X 103(cos 10t — cos20r) m . /\ /\ /\ /\ /\
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Consider the forced vibration of a mass m connected to a spring of stiffness 2000 N/m
being driven by a 20-N harmonic force at 10 Hz (207 rad/s). The maximum amplitude
of vibration is measured to be 0.1 m and the motion is assumed to have started from
rest (xy = v, = 0). Calculate the mass of the system.

fo
x(1) = 5 (coswf — cosw,t)
2, - (w, — w ) , (_(_u,, + w ’)
x(t) = w:, T2 sin (j- > t} sin .
2000 N/m) — 2(20 N
2o =0.1m m = ﬂl ool —0 (m). - ( - —) = 4~, = 0.405 kg
o — o (0.1 m)(10 X 2w rad/s)? e
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Consider the forced vibration of a mass m connected to a spring of stiffness 2000 N/m
being driven by a 20-N harmonic force at 10 Hz (20 rad/s). The maximum amplitude
of vibration is measured to be 0.1 m and the motion is assumed to have started from
rest (xo = v, = 0). Calculate the mass of the system.
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Case 2 0= o, YR WAERYRY

mx + kx = FoCos(w,t)

x,(t) = tX sinwf

x,(t) = fo t sin wf
B — . A
F 2w

F. COS wl : : Jo , .
0 x(1) = A;sinot + Aycoswf + 1 sinf
LW
Uy . Jo . .
x(t) = —sinwt + xycoswt + — 1 sinwl
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mx(t) + kx(t) = Fysinwt or X(t) + 0px(t) = f,sin wt

x,(t) = X sin wf —w? X sin ot + @? X sin ot = f;sin w!

X — _,;_'__,,
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w, — W

FO sin wf ' ! —

: 0 :
x(t) = Aysinw,t + A, cos w,l + —5—— sin of

W, - W
. wfo
.\(()) = Xg = AZ and .\‘(t) = (l)nAll "+ _-2__'__.,' = Y9
Wy, — "
Vg w fo
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