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Mass m hmaing SNom Spdﬂs of consfent z@.) ﬁo
Bop-L o)
a) Free body diagram: %\}
gl

by 2 Fx= ma. 2+ mqg - B(x-Lo) = Ma
C) m i#z&(x-&):mg >, %+ B (x-4,) = a

d) Creck x(£)= Lo+ B, X=0

= 0 (4 P)c R PV
e) This is ¥he defocrmed egquiliarum Pos\ha(\ of
- 4he system wnaec 3ravi‘+y load.

F) Let R=x- L+ P) = x= X+ (L+ P)

. we have §+B~(R+f-f+@)’3
OR Q+’%<Q+ ) ] x+’-‘%—ﬁ£=o

9) We solve X + &Q\ O 4o 3e+ G = ce\r\(tﬁ)+c9cos(t
<> TniNa\ condihons X(O) L, x(o) O
x= ¢ (& cos(tr)*cgrs\‘n(t\[:)
%x(0)=0=¢ % = ¢=0

h) period = %Ijr, where U J""lm o |1 = QT\'J‘“/

L) Thie coould Ach cnole cence Leocaus e Ve 5‘;.—;«‘3
would went 4p oscillate upwerds cost +he Yop of
e SP(‘i(\a (et s Suppor-ﬂ‘).
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[~ ree-body d(ogrom of System:

&Tﬁa Fam Yhis 3 Aa —2 |
T /@\ and b, = XCos 20°: T X
X Rn ma A, |

JTF = ma= mo-bx - 3 B(2x) -5 8(Ex) = mX
2> mX+ Fhx=maq

OR ;.(4' 3'& X = 8 (30\&(‘(\\03 e%uc&.on)

SoLuTion: X ()= c\em \Fﬁ- ) +C COS(-tJ?I> &

~ % () - xp(c)h‘ '

s _ -
a) Vibrotion 'Prc%uw‘{ - oam TOLT?JE"Q/am

b) Given ‘aihal condihons: X(O)'O, x(0)=0

x(t) = C.J}T“-Cos(tJ-T)“‘CaJﬁ—sxf\@\fﬁ)
4o k(oY= 0= ¢

)((O) = G, Sin (O) + CQ COS(O)+ 931‘_2 N
Cg = -ng/sa

<(e): OZ [|L a2 e (415 )]

NN o de Flech'on cel\gimve -0 e.ba.ai(a"‘o OV AL
pesition = | Bm8/y g |
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355 |

Given: B =200 ‘E—f N M= 150 Yo | 3= 322 /e?

a) ITE controck with oapoline nNever breaks
M X +,&x= -ma OR X+ (_o’ax R B onee W J‘&/M

So\LAJﬁm: K= C, S\ (w{:)+ Ca COS(LO’E)‘ s/w"\
><(O5=O ona x(O\ e, (mrrmL c.ouoo,)

>.<= C\wcos(wt)*cgws{f\(u)t)
Ly w(O)=C,W=0O 2> C =0

X(O>'—' = 6/(4_)?':0 o Lo mg/‘&

X(£) = ‘?f [cos(we) - 1]

Rood, T 25 = OnlR = an [0, R

W 200 ¥ /o4 k- 4

_ I"" 50 g g
= aQw aoo%@a,gi?@o = ’Oo‘:?5‘\ 5ec.or\d5J

) = M3 . 150 b .‘_@f -
b) Max acnplifuoe 2 ———-'5900 ‘wfﬁ-!!\h‘vﬁ -

O.775 feet J

e) T£ Hre Avnper loses conteet Lot +Hve frzeapoling,
TO YU 4o a heiant of 5 Feet, the motion i3
Slausoidal while in contact and pardoslic (Ko
Poyechle cnethon theory) once +ine JuaPer (s in
tre alr See mext Page for a Plot of what Hais
looks \llke.
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Jo analyze&, ASSUNZ (e bego atr pany A, a heignT
of 5 {feot aore Mﬁempo\im{. (;(-.:5) ,'(:.-03

Fom A_)B) X('ﬂ:): -—6;—3-(:9-\-\’\0 & 5-—5'-6-{:3

X (t) = o wh-e/\ 5"'9}? s‘t’a‘:o y ©C ‘t= \} 3/;,9“:12'2
T 0.55 73 seconds

S TTodal e o O 4o B is 2t = 1115 seconds
@B, X= 0 ond X= —gt/tosmz = -17.945 M=%,

(2 use ¥ o8 on ANl condinon deRre o e
Sine wave se,-Hw‘na oo\t B s £:0.

X(£) = o, sin(JEL) + cpco= ([& #)- g
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X(0)=0 = ¢ (0)+ ¢y -‘“IQ A T %3

X (0) = §<o-.-.- C\r—c:os(O) Caf——s\n(o)
- aJR= % & ¢ onT

x(£) = Kors‘ﬂ(rt> COS(J___f)"m

C(.)e LOC’\‘\' ‘)"0 p(\d U)he/\ W\S e_’(p_css;a(\ — _%

Zr ThHs 1S Po{n’\‘ 67 on PCVIOUS acaup\n
US\“% Maorlcle oF o cakxulatee 4o So\\re>
. ' o 5_ o~
" = ~ton X "L">/ =
t JE

-} 3@:? 'P"f/é(; ! |S-D —\‘bm )/ 2004393
=~ Ton - - - - -
4 ("l':, as s | ) | - 900 s

Dietence Rora B 4o B = 0.04D7A S

(e Faow distmne Ko B 4 B = ,:g‘-.:_ o.qgf-\s

- O0.4748D5 geconds
Frooa B” A C (g 4Me Sone es B o R -~ O.0MOT74 ¢

s Total pedd T= L1155+ 2(00408s) + 0.474S S

i

\.(o 1{o aeconds
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Q.57 |

MX+ex+ by =0
G\‘\Ifn'o )= O.H ka, c= 10 kﬁ/s . ,Q:S N/H\

a) Coe= AYmA = plodglsm) = 2-82 *¥s

Since €7 Ce, aystem (s overdomped

o) Foc en overdamped system y & Fypical solubioa
oo ks ke
X /AN

%o

>
g~

c) Evvner use Matlab oc Hhe genem! egn. G en

overdomped system (see p- HDD oF Jex+ )
<, I £V k = T
X(-t) Ae(m (%) R)'t+ Be (GM \l('am) %)t

- Siont - pu4a+
= Ae + Be

X(£) = -0.5104 Ae~5"% _ gu.yape """
)((O): 0. = A«\-% A:" 0.102 |
X(0) == -05b4A-4.4aB Bz -000238

SeEE 6eAPH ON ~NEXT PAGE
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Problem 9.57 - x vs. t

t (s)




