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4.[4 ] Consider the
system with the harmonic force F;sinwt on the
(b.c)
(d) Write the

two-degree-of-freedom

mass m,. (a) Draw free-body diagrams.
Derive the equations of motion.
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z(t) + 16 2(t) = 24 6(t) + 16  (t=0)

, 6(t) Dirac . t>0
x(t) (Laplace)
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5. z(t) = (6.25 mm) {cos20(¢-5) - cos20t}
6. z(t) = 1 - cos4t + 6 sin4t (t>0)
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T 0.5 s Vi-¢ V1 - 0.130
¢ = Mfw = 2mw, ¢ = 2 (20 kg)(12.68 rad/s)(0.130) = 65.9 kg/s
3.0 T=4r wp=22=2"_1" g B0 =o0 o a<t<3x  F(t) =2
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TS, 4 |J _, . 47
_ l/T _ 2 f?” nt
“w =7, F(t) cosnwpt dt = g {0+ (2)cos 5 dt
1 . 3n nm
—27T{0+—51n } 5 1n2}
—4 4
—{—1—1} —,  a —{0—0} =0, a3=—-{1-(1} = .
2 . _ 2 s . nt
b, 7/‘0 Fl(t)smnu)Ttdt = Ir {0+/ﬂ (2)sin 5 dt}
I i[ n_tr’“ - ;2{ 3nm _ M}
T on n 1927 ] T ar 192 2
= “21_0) = - T2 (10 = - 200 0 =
b= —{0-0}=0 b=—5-{-1-(1D}=0 b =-5-{0-0}=0
Q,
F (t) = 20 + El(ancosant-i-bnsmant)
_ 4 ol 4 A o3t
=1 - 7Tc052 + 37rcos2 (N)
(o))
F

2.0

15

1.0

0.5

0.0

||||/||||||||||




4. (a)

T F) sinwt
my TkQ(xQ—l- x,)
m
1 llk ’
Ekl'rl k2 (l’l + l‘z) 2 1']:1
(b,c) m;z; = —5161 iy kix, — ky (2, + xy) + F, sinwt
my x"1+ (ky + ky) 2y + ky 2y = Fsinwt
m2:£2:*k2(:£2+x1) m2:£2+k2x1+k2x220
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Ty (t)

To (t)

z(t) =z, (t) + x,(t) =
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mwﬂ,

F
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ky o ks
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%{coswn (t—ty) — coswnt} =

m {co0s20(t-5) - cos20t}
(0.00625 m) {cos20(t-5) - cos20t} = (6.25 mm) {cos20(t-5) - cos20t}
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t F ¢ F
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F — F
70(1*coswnt) + To{lfcoswn(t*to)}

= (6.25 mm) {cos20(t-5) - cos20t}



z(t) + 16 z(t) = 24 6(¢t) + 16

[s> +16] X(s) = 24 +%

X(s) = 224 s+ 16 A, Bs . C
s°+ 4 8(82+42) S g2+ 42 52 + 42
245 + 16 = A1 £2) + Bs? + Cs

A+B =0, (=24

16 A = 16 A
1 s 24
X(s) = — - -+
W= EE A
2(t) = LLXE)] = 0] - 05251 + 6 L]
s s+ 47 §%+ 42

=1 - cos4t + 6 sindt (t>0)



