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[RERRE 6]

6.1 A XER0EH N ITH BEYERK DS (¥ sinas)
mi = —k(x—y)
2T, y@®=Ysinwt GHEYOFARZNLIRSE)) T
HEmOWNEMNZz)=x—y T5¢ Z=i-yXoT Xz m
mz + kz = —my = mw?Y sin wt T
LT M
7+ w2z = w?Y sinwt
SEHRE) OFFRMRE % 2(t) = Zsinwt L IRE L T, ECRAT 2 &

(w2 — w?)Z = %Y

X YN OfRIE Z L BEEROZNIRIE Y& otz ko 5, EEXY f=15Hz f,=5Hz »5
Z w? 152 9 R, _ _
M:;:m:m:—g (&._L_‘/C, a)—27'[f, wn—Zﬂfn)

400

L oC, MPEmOZMIRE Yix, HNZARIE Z= 150 pm 225
Z 8
—=—c 150 = -—-=-133 (um)

Y =
M

5 1Y A XEIRE) R DML z(O) DAAHZS, BIEHDZENL y (DAAH L b 3 180° (n) B T2
TeaELTD, HEHORMIRIE ViZitfEz & Y 133um &7 3.
(7£) y ()=-133sin wt =133 sin (wt + ), z(t) = 150sin wt

6.2 JHEROEH T H RV A &
mi=—-c(x—y)—k(x—y)

HEm OWNEN z(t)=x—y °TXIT &, X L
mZ+cz+kz=-my m
FXomdz m chRL T, T L W

742wz + w2z = w?Ysinwt  ------- @)

clX—¥) kx—w)

7271, wy=+k/m, {=c/2Vmk TH 5.
SRTRE) DR RAEZ, AT DX ICRES 5.
z(t) = Ccoswt + Dsinwt ~ ------- @
RQOZAXDICRAL T, MO REIRETT S .
—w?(C coswt + D sin wt) + 2{w,,(—wC sin wt + wD cos wt) + w?(C cos wt + D sinwt) = w?Y sin wt

ERX%, coswtésinwtic/ T CEET S L
(—wzC +2¢w,wD+ wrle) cos wt + (—w?D — 2{w,wC + w2D) sin wt = w?Y sin wt

D cos & sin DIREUILEZ T2 L, XA %H5.
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(w2 — w?)C + 2{w,wD =0
—2{w,wC + (w2 — w?)D = w?Y

ERzTEcRRT 5 L
[(a),zl —w?)  2{w,w ]

— 2w (0f — 0?)

A DFATH (8% A3-10) % & U, (EEER C DicowTfEl.

{C} _ 1 [(wn —w?)  —2{w, ]{
D (w2 — w2)?2 + 2{w,w)? | 2w, (w2 — )] lw?Y
HADITFHN EH R FreofEoEiEict-<¢, FRX»bH

o —2{w,w3Y
— (0F — w?)? + 2{w,w)?
D (w2 — w?)w?Y

" (@Z — 0% + (2{wpw)?

L%, FERRZ() D B X CREBI OB 0o 72D T, AHAR 8k A21-5)1C X b
z(t) = Z sin(wt — ¢)

DS IcRTE, HMNERRIE 2= VCT+ D2 LAY
~ (/@)Y
= (/0 + 28w/ 0}

X oT, HNERRIEE R

_Z_ (w/wy)?
e V= (0/w0,)2 + {20 (w/ w,)}?
NAHELA
L%, 5xbhfEC =060=4mw, =81 Y =350 yum) Z{CAT 2. w/w,=1/2 DT
Z_ (1/2)? 0.250

=0.260

v V= (1/2)212 + {2 x 0.6 x (1/2)} ~ 0.960
b, L7edhoT
MHNZALIRNE © Z=YM =350 % 0.260 = 91.1 (um)

fIFHENA 0 ¢ =tan™? (Mj/j” 2) = 0.6747 (rad) = 38.66°

Ll b7z, ZAIREECRUEk S LA MHNEMIEIE X, RO L 51Tk 5,
z(t) = 91.1sin(4rwt — 0.674) (um)

6.3 [EEMRE6.1]L V=D (¢=0) G, EEFICE T 2EHE m oEE) FER X
7+ wiz=w?Ysinwt ---------- @®

27U, MNEL 20 = x—y, y(O)=YsinwtAOT, MEMOMEEDRIEE |§] = ol & FF <
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EHRTE S, EIRE ORI L LT, EXoGUDIIIEEZER L TUTZIET 2.

z(t) = Zsinwt
ROZXDICRAT 2 L

(w2 — w?)Z = w?Y
IoT, a0/l (w=2n-15 w, =21-100, Z=5pm) % EXicfR AT 2 &
1] = w?Y = {(100 x 2m)%? — (15 X 2mw)?} -5 =1.93 x 10° (um/s?)

L7230, MRl I LA IEEX, RO Xk Hick 2.

|¥] = 1.93 X 10® (um/s?) = 1.93 (m/s?)

[ ##]
PIRE 6.2 L FItkicK(6.12) %> CTHEIT 2. K (6.12) IcBWT=0 2fAAT 2L
—w2Z _ 1

2
(-G
X2 0w/w,=015<1TH 2720, WENIFIEL A2 EME, VicowTiH L
Y = —(w? — w?)Z = —{(100 x 2m)? — (15 X 2m)?} -5 = —1.93 x 10® (um/s?)= —1.93 (m/s?)
B IIME ST O IEE O AH2Y, EEEROMEmOMEEOMMH L Y b 180° (n) ENTWwWb L %

KLTw3, iz & NITHTROME L Rk s 72 5.

6.4 INV—RRINLVEREDHERE
®(6.22) 2587 — 27 P VERER, HOMHBBEKICX > TR TEFRINS.

Se(f) = fcoRx(T)e"Z”f’dr

(1) BCHBERE%
R, (1) = e~ cos 2nfyt (FX620D(N)DTF7%H)

R,(D)IZMHEA I CH 2720, 47— KA K o TRIZHFD HE 2 1LiE X\,

(o8]

Se(f) = f_ZRx(T)e"Z”f’dr= j_oo

= fco e~all %{cos 2n(f + fo)t + cos2n(f — fy)t}dt

e~ cos 2mfyT cos 2mfT dt

= fooo e" {cos2n(f + fy)T + cos 2n(f — fy)T}dT
(o v oS #HIFACIEfMlo A2 E 2 2 2 Lic X b, v OffHfEldstnsg)

iz, F EROOFEIMH O 1] [ e~ cos2n(f + fo)rdr ICOWTHZ .
o fE S (8 A2.2) %8 H L T

o]

. a * —aT o4
sin 2 (f + fo)t . +mfo e sin2n(f + fo)rdr

—-at

1
2n(f + fo)
FROFE2HDENHD A%, I OICEHIED T2 L
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(o8]

® —QaT o3 = -at _L
fo e ¥ sin2n(f + fo)rdr = |e 0 27T(f+fo)fo

cos2n(f + fo)t e % cos2n(f + fy)rdr

1
2re(f + fo)
22T, EXofdo% 21HE

A= J e % cos2n(f + fy)rdr
0

LT, [-] NoBSEEZITY &
A=10] +5—r - A]
N 2n(f + fo) l2n(f + fo)  2n(f + fo)

ERXpo AlconCiEl b

a
@+ 42 (f + fp)?

E7, FARICAODFEINh O 2HZEZ % &

A=

a
a2 AP — fo)
L7=DoT, X7 —ZAXRT PR IIWE O D S
a a
Q2 ATE(f 1 f)? | a? + An(f — fo)?
2) A OB

A= f e " cos2n(f — fy)Ttdt =
0

Sx(f) =

7|
R,(1) = {1 -7 M=t (%62 D (2) DTSTHIE)
0 7] =1

CORBUIERI TH 5 (yETHR L TR, N7 =27 P AVEEDERICHED &
S(f) = J R (v)e™/*m Ty

0

[e%] T T
=f 0-cosanrdr+f (1——)-c052nfrdr+f
T 0 T

-T

-T
T
(1 + ?) -cos2nfrdr +f 0-cos2nfrdr

T T
= Zfo (1—F)'C052T[f‘[d‘[

T

T 2 1 2 (T
=2f0COSZT[f‘L'dT—TJ;)TCOSZT[f‘L’dT=ESil’12T[fT—TfO Tcos2nfrdrt

EXOH 2 HIZH S (T8 A22) % L CEET 5 &

S.(f)= f51n27rfT—ifsm 2nfT — Zlsz (cos2mfT — 1)

T, REOEADAR ((F8] A21-2) »OIEEBRCHEZET L, N7 -7 FVEEI

. 2
$:() = gy (1 - 25in*(fT) = 1) =T Fﬁgn}
LB,
(3) M CHHBEBEIAL
R, (t) =e @l . (£ 62NDB)DT5I7£M)
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ZOBED, HEEAETH 5.
S.(f) = fooe'““' cos2nftdr = Zfooe“” cos2nfrdr
-0 0
ZZ<T
B = Jooe"” cos2nftdrt
0

EB0nT, HOEDEHEVIERT XA ERH5.

a a?

b=z @i’
YoT BIcoOWTHEL L

B = (04
T a? + 4n2f?
7%, NV AR MPNVEEIZ2BL 5720, RDOXHICKE 3.
2a
)= ampe

6.5
IRENEHAA T = 0.1 (s) %D T, IREIORIEEIZ f=1/T=10(Hz) & 72 %. ZOEZHITT 3 &AM

L =L -005(s)¢ 75,

2fmax 20

BB b 5, v 7Y v 7FEHIZK(6.13) 205 At =

JE B REE & 7 — 2 BOBIHRD Af=’§v’"—/“2"s0.1t:®f~‘, F— 2 ¥ N2£=200<‘:7‘£5.

6.6 TIAIESEN
H(6.17) X YV FHEGE O 7 — 2511

O v te )

xy(t)e (k=0,1,2 -+ N—1)
2

Xn(f) =Bt Y

%E%}f@ﬁ#;%ﬁui‘\_& 6ixN(t1) = 1,xN(t0) = 1,xN(t_1) = _1,xN(t_2) =-1 fi@f, N=4 k fd: D ‘H_ v
7Y v 7REMAt =1 1T X o T, JEEBEEET — 2 13K @I 26 XD X5 IcE T 5.

n=-N/

2 2 2 2
X (fiy=1- {x4(t—2)e(_1%k‘_2) + X4(t_1)€(_17ﬂk'_1) + x4(t0)e(_]Tnk'O) + X4(t1)e(_JTnk‘1)}
L7=23o T, &FREFEEESR T — 213 EX25,46=0,1,2,3 &L &
Xo(fo) =1(—1e® — 1+ 1e® +1e% ) =0
X4(f1) = 1(—1'ej” —1'6’1% + 1e° +1-e‘jg) =2-2j

Xo(f) =1(=1-e"—1-e/" +1e° +1-e7/7) =0

i 3T 3m
X4(f3) = 1(—1-e’3”—1-e’7+1e°+1-e‘17) =242
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22T, A4 T7—DARAIN) D5, RO LS iz L 5.

/ s/'uﬂﬂ=—1, ej%=c E+jsing=j, e‘jg=cos(/ﬂ§)+jsin(—i)=—j

e/" =cosm+j

. 31 3n 3T 3
efZ”=c0527r+jsi}{?n= 1, ez =c 7+jsin7=—j, e_17=cos(7%>+jsin< 2)=j

e/3™ = cos3m + j siw3m = —1
L7ztdoC, &EEBEEHNT — %1%, RO X515,

Xu(fo) =0, X4(f))=2-2j, Xu(f2) =0, Xu(f3)=2+2j

6.7 HHEMEBRB O ERE
A AHBEBIR D E X (62N D IEFLI & RILMEZNAL THE T 2 &, KD X 51Tk 3.

T/2
Ry (1) = TII—I&T Asin(2rft — 0) - Acos{2nf(t + 1) — 6} dt

-T/2
A2 (T/2
= Tlim — sin(4nft + 2nft — 20) + sin(—2nf7) dt
—00 ~T/2
A1 1/ A? A?
= Ti_r)roloﬁ —Wcos(élnft + 2nft — 26) s = —Th_r)‘&ﬁ [t- sin(21rft)]i/T2/2 = —ESin(anr)

6.8 HEHE (Ffk) 1Ic¥ 2hRIE, MM 5 DRI 2mHENRE L TR TR 3.

X

2y
y(t) = Y sinwt = Ysin (T t)
72721, E XYL =3m, v=36km/h=%=10m/s Thb. L m
27T, ZREfEEEzM, <27 3.
HEE (EfR) o B MA@ L, HEYERK 5 1 I
mi=—clx—y)—k(x—y) = mi+cx+kx=cy+ky X —¥) kx—y)

% mChR L ¢ 8ET 2 &
¥+ 2¢wpX + w2x = 2{w,y + w2y
LR osaHIRE) DRk L, K(2.83)7 5

n .
VIF o)V

0= Vi = (/w)?P + {20/ w,)F
&b, ZEfoiREMGFEIE, H6.36)L[F—Lxb

IS SR < ) :

Yo 1= (/w2 + 20/ w)P
X% 2L C
2
- {1—(w/1w+,{1§§}(;)+/{2;()i/wn)}2 = (Mp) " - @
PR DA R
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L%, (/o) LTI ofikiiz ke 2.
al

Thbb, S0 =0 b0
w 4 w 2
le(w—) +(w—) -1=0 ------------- @ ol f
w\2 . - - Z=0299 /
ER@O(L) 1Y 5 2 KRR MONX T & 0o ;
w\? _ —1+/1+82 o ""-‘,“ /

(2) ==55F GO e ®
ROEZXDICRAT 2L, mAEIKRZ 2. . SR R O A A R |
2T, TREMNORIEEE Mo=X/Y=2 D 2 ¢
Lo TWBDT, [=4tBX. £ =67*—40%—1+,/1+8(2

I= 8¢°

=4
J1+802—1—472+ 8¢

FREEETZ L, XD 4RXLIEX%H 3.
6C*—477—1+14+82=0 (H LEMZ)

ERXD Lo 4 REEAZfTIICk® 2 2 L I3NEECH 2. Bk LT, 2, hkaBbHikn
EXREATE S, o OBIEEIC X > TR L, (=0299 2%, T8> 52T 3 iEA
REEE, o= ZLL” = 2”:10 =20.94 (rad/s)TH Y, HEOEAARBEBIIRD X HI1ckZ 3.

2{w _ 2X0.299Xx20.94

n = =
J Trei-1  VV1+8x0299% -1

w

=225 (rad/s) [f, = 2% = 3.58 He]

GF) HEgEHE O HARBE A IRIEIIHMIC X o TRAR 223, M@ IE f=13~19Hz RETH 5.

6.9 HIE6.6 ICH\T, m=300 (kg), k =104 (kN/m), v =280 (km/h), L =6 (m), Y = 0.01 (m).
(6.45) DM LIRSS M, % 1.5 AT i hid kv,

X (@/w,)’

Wi 1= (w/w)?P + 20w/ 0

EXofGd%z2F LT, XokHickl.

MA=_

Ma

| = (w/wn)4
T {1 (w/0)?P+2g(w/wy)Y

[DfikfE St =0 RbRkD 5L

= (Mp)? - @

ol w,

w 1

2
(_) T 122 (>0) e @ I W 2

Wn

DL EmAMEELS AL, EXQOEAOIRAT 2 &, MEEIRIEFRM, D 2 Fld

=———==152  Fhbb (& - +2 =0

Imax = 42(1-¢2) —
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a&%,Lﬁ@@mﬁﬁézﬁﬁ%ﬁ%%®ﬁﬁ@%<k,Q=&%7m<(fg§%%%

L7205 T, 74 va (KO64NDFICH5E26N07=T, b=0L,T3) FRDXSITKT 3.
a = 2{,Vmk = 2 X 0.357+/300 x 104 x 103 = 3.988 (kNs/m)

6.10 EE XY m=500(kg), k=30 (kN/m), a=2 (kNs/m), b= 6(kN/m),
L= 3(m), v= 36 (km/h) =10 (m/s)& T 5.
o f, = —ax — bx
HEH O LT 5moEE 7B, BHERX» S x
mi¥ = fo —k(x —y)

RHIHI L2 RALTERT 5 & "
mi + ax + (k+ b)x = ky T
T, B b omHIEMIZ y(H=Ysin ot TH 3. fa k(x-v)

EXoMid% m THRLCERT 2 &
¥+ 20we % + wix = why -------- @®
=72 L,

‘. - k+b _ |k
) m(k+b m

KOO EHIRE D fFED> &, ZAIRIERTEM 1%

M = @0 @ ol
D Ji-(w/0)B+ 28 (w/w )} ERER@OST=1 ¢ LEBaoM
Thaohs, bid (K(642) LFfiTh 2. ARETRAT=0913 moT, IEERICT

TIT, {g we, wpldRDXIITKT 2.

a 2000 ’k+b ’36X1000
(a = 2\/m(k+b) = 2V500x36000 = 0236, Wy = T = W = 8.485 (rad/s),

= (L= R0 = 7746 (radss) (BN L)

L EDEED &

Wy 7746 2my _ 20m — e w _ 2094

o e = 0%3w——ﬂ=——mw4hﬂ@,%@ﬁ% E_EE_ZM
#1585, o ofEERQICRATE L, XOfE%RH5

My = (0.913)° = 0159 = 0.16 [-]  ---------o- RIS

J{1-(2.47)2)2+{2x0.236(2.47)}2

HfEHIc X o<, HEHOZMIRIEERSIEFITECIMAN TN S Z L350 h 5.



