T 14

14.1
14.2
14.3
14.4

14.5

14.6

14.7
14.8

14.9
14.10

i
e Al i

EACE|

14.1 qHeR

71 o7 S e W fafa=T wER it i dmd ¥ e B e e
are Y iy o T vee w1 0 & T F T am steEE
9% § 13 A @ el sredl s € | B ueheEA ade T ad
o ofEw A we w e e & fam 6 o serm w1 o 3
= SAEwl | e weg-sAaue & TvEn T # wEha w6 g,
Fllq 7% ST Tl & | YA 9T F S e AU Fel W g

TE E 0 79 THEEE
T AEE T g & e
=

e

A e T § e

femmig T
YT

w1 A= feran B 1w <A faal et B S, wg e me
Al i | o il & | Aw o fema ea feerfa & gei-geR i
A E | STAR-HE] T wieid 97 U s & G il 215 UER
FoAN-UE (M9 AEd T R v ST E- A A
TadI-3A% & A9, A ¥ § A AT T gaa g e
56 YRR 1 i H 1ol fd FEd & | 59 dAUNT J 29 9 T &
Erl-iciz e o i

e Tifd H1 serEe difaml @ T sEReE 2 dga-wl e
e i HHEA % AU SuE HeheT #1 SEvaa el € | o
w5 SE-faan, fier sua amfaq § g0 sueam SifEl g dum
s o9 T B ST § 1w o ool ge SereE S et
Tomar=! & Ty o SEwm v meF s & 3-SR 5 w2
¥ 149G F Al F FI g E - S ¥ 2 O €1 U 2
e 4§ 0] ST e TeifEl o it SE i @ EE 1 s
T A T HAEEIE 2l §1 AC UTE TH Sezdl H I e
2 W WS UM () F OO A9 OIS R TR w5 F
AP EA R

oy 2ATeit fa oF =9 991 "o g o few fagr o fan
TP YA WHeUIE; T i, aafs, fawereE, srar sl wen
1 SAFTAHT T T | I A H T HECTnEA F fawad
T E



348

fffaait

14.2 FeW AW wEdt T

oo 14.1 W 5 2r=el Tl <9 T ) A e
F1E #1e fHdl T W T2a # r e s 25w am
TR T O A7 W € R 59 9T # gR-an
TiEUdl €1 A 70 WA § S THE %Al a9l 959
=F 9= WE EE W@ T T2 14.1(a) = 9% TEm At
S et Rl Wl W9 ST Sat adn 59 wimE #
AN-A SEdd A SR SEE 9] §6A o ure We
270 14.1(h) = s feem) 1@ e fwedl 72 0 S
Bl W FEA FT TF A-a% " £ Al 3HE] S
31T T o A9 WE 14.3(c) T SO R e S
& 9 14.1(c) T 21 S99 9m =24 1 1fd Tl
o SIEN WEed & S ¥, SHEN (3.6) fam)

h=ut+%gﬁ-ﬂtﬁg@ﬂﬁ$fﬁmw

Il:ui—%gtz sofeget T 3 fer,

= TR H u W g #rer gfifefaal & fon fye
BT A | AT A = IEE T FF: FE N ;A
fifeda sia0e & a% CHE @l 8 sl i
FEeTd Bl

L
x(t)

B T t

b
xdt)

5 i i
x(t}

T
t

faw 14.1 37 i & 3SR T S 1 Sanesi

T zoifar 7 &1

HW=E: Sl 1fd S 9e fUe F us Saer
ST A € S I%F U & e § e w8 v
favg T9 Wger s T Al 99 9T o Al
5o 9 el I B 21 o AT five @ 5w s
Y fawm #1 feofa o o€ ¥ A 7@ WA fwEen o
7w 3fs fave =7 =0 sEEn 1§ 9ie W farenfu =
A favg W uF A wE FH o@ 7 oS qug g
T WO S T AT S WH H GA wE E
T HerEEy fIrg o e a1 S| 30 21 9 2
TErmE Ak i s i wm TR @ s TN
FL H Tl T HGeA ATE ¥ @il 31 A g6 3
fa = v Femnt w5 R A A T A
21 U e i S gl @ 9y Yl sEdl it
e TRl B e T o7 S B, Wy e
& T E

T UE O H HE g AR T T HeE:
S AT 1 EH FW TS A EH M F A e
£ (S forelt 9 =1 2&+At =1 Sfer ifa) | guen fawda
wa Tfa F7 ety @ T F A e v i w
wed 7| 9 THEl G 9| = A w1 s

A R M S T U W w9 R TR
o9 e & 9 Tdl Jiertd a5 % S e Al a6l
HE SR T THeh (ORI < ST e § |
=% o SIeF % SRF T8 901 U3 39 Haer Sieed
wE FRE B €1 9% Haer seedn Swg i M
g feafs o &6l £

HEIE T H T AT T Saaen A
ST A ] W HE ol 7 i s e o
W G ST ST Fell oF HRU ATHEA Ieq Bl
21 Ut FIE A ST a6 TSt W S I e
Il T WA F S WIS W ifaw smer ° w9
HIHIET T TN FeE w1 S

Tt of w=omemsr meAm Fi 9 gimE e w5
Y TYE WH TG 71 T e 5 Al wem an
T W % SRR E)| aui e o fawm o =g
e FEA o e R
14.2.1 3NEdETA q91 3
= T TR oW e famer fed faafm oo
SaUE T ¥ g i § atEdl 1 sged )
qF FaH THE A0 fAHa GvEr T # gaai
gidl &, ZHET STadEBeT FETAT &1 3T; T F &9




ElGg)

T B9 =9 ¥ T8 SI 9T ¥eg ¥ 1 99 e
et & fer, S el % YuE W T A 95 de
Sl dgd HE Bl §, HOA % o1 giedrsed wesh
ITm ¥ wE # | fE s feee wowTm
FTel TEHHHE (10 s) & TH], T90H TdF ps 2,
o =y e S % | 9 AT g9 7 T e
sty 88 4-feam oI € | 2oit mohg 5L 76 99 &
Y A g A # |

AEdH T & =Y ¥ 79 ufd e 99 g
FeH 1 WEN WA TR T | AT AW AT A
g HEerd § | T8 Wi v 5N el e e
21| vad T % me Fetfofan e g6 a8

1

VR
TH VW ¢ F OAEE (s1) § | e W %
Ff=hieh #1E BEiF 8o (1857-1894) & 719 W
=Tafe o A w1 UE e AW fem o o s
(hertz Wil Hz}ﬁﬁ% | 9 U,
1755 = 1 Hz = 1 3769 Wa #6hs = 1s1 (14.2)
TR
b FSTET0T 14.1 SE 974G 554 U (542 | oA
75 9N wEHA HE A A E | GHHT Al
AU FEaETE G RiTaT |
Ee1 %34 @l ¥g%A & #gfd = 75/(1 o)
= 75/(60 s)
=1255"
=1/(1.25s")
=08s <

(14.1)

T, T

14.2.2 fawamA

M 4.2 § T foAl & e & SR
feorfa wiew o wftada = ®9 o gfvanfoa fFan on 1 29
A | T SR AE T W w S A
=aue @9 8 w4 | g fadt 6t Tl sifas o
T T % WY Ui #1 e w5 | ssmey
foru, wh g W Tl Eim 9w F1 W W@ i &
fom, w9 & wom & ¥ § anw fag ¥ 9w F15l
T Trafa-fawamos § | 4@ fag %1 999 glasenr
T SN Teel 7 | AT AT R e fReh e |
= ¢ fowwm T fau fFf g fan @ Has
[Ef@t o 14.2 (a)] FrEmoE; fedr fave =1 o
TR e e | °O We el sremanm

FEETA LT LA TTETS

1.4.2(a) FF T2H #5 F9r 5 G, [0 5930
g 4 33 dar § "ag & | T2
3T gt W Al A E | e il
Star 3 g, AT EReTT X % TR A o
FEar =T qFEaT E

¥ aausany

ELLL L ARG LERUEA R L

fag 14.2¢b ) UF TIMTaE G0 i, 9% T &t
FEARR T F T o % 7 A
foFar & AT E |

T wieieh o o0, 997 o el =h ©Y9 § HEEe
A FM F - o ww ¥ fEfw e ow
oA F [SfEy T9F 14.2(b))1 e TR o=
Seom waa ffa & Hed § @ W fwaw wmn
TageTo =X % 9= Yl o o g Tad © | e
a.c. Uy W waifaq Tl o i o o9 999 &
my fEfes 7 % Caees w1 9w T m S
w9 T fer o1 HWepel 7 | 567 WehH, vAf 7O o we
T wg F WY ‘A’ ufEss, weEw @ O uiEtad
7 @ AR A A g = gRel o feene &
TErE ¥ ek =) &1 UM HAeEE A1 BT 2
Fedl 21 2l o wAn o, o= g & fon fan
=1 = T o S T

ferems = F5E @ WUT & R Wer EN
frefim fF =1 o £ 1 anedt Tl E TR e
T T AT B T | A Fer o U e
aradl werd w1 B WER A o Y WA T,



350

wffat

fl)=Acos mt (14.3a)
AfE TH e 5 FNF, wt, B 2 M7 I 569F TRl
sk T &I gfg H L W0, @ Hed H AA
TE A E | 99 o e f(0) e g @A
R, T faefatad g,
_2n .
T= . (14.3b)
¥7: T FEA f() FE T F R AL
Sy =J(t+7
afg 9 =0 (sin) FEH, f(1) = Asin ot 9 & 9
e = Y qE 9fony TE B € 1 o # S (sin)
T8 FE (cos) WMl &1 TF 914 H=9, 99
Jt) = Asin at+ Beos ot (14.3c)
i aJret wer T | T A TR E | A
EL]
A=Dcos¢ TN B=Dsin ¢
&, A THE (14.3¢) F T80 EE fow 9F §

S0 = Dsin (ot + ¢) .
T A D #AR ¢ Tgu M F

N
=vJA? + B’ 941 ¢= Lan’l(%|
LA

A w0 S F w1 v qee W
TR S iR SEw F (1768-1830) 5 fH9E
STHFRT TS % S0 7, S §9 TER § : (HET o
B T F T WAl o TR IGUT g7 e e
ST WFHAT B |

(14.3d)

b FEEIOT 14.2 Trsifafag g9 & e 4 i
(a) @l 94l (b) At T =61 i e
Z 7 udE AEdl T w1 HedEe e
[ FE o Fads 8] |

(1) sin ot +cos it
(i) sin wt+ cos 2ot + sin 4 wf
(iii) e™

(iv) log (a1

g7 (1) sin @t + cos ot TH FAEd Fed &1 5
J§5m|ms+%J % w0 ¥ «f sg= fohan o weal 3
H, 2 sin (et+a/4) = 2 sin (ot + ©/4+27)

ﬁbm[n[t +2—”J "]

2n
S‘GWWW?§I

(i) 7% S T T UE IR 8 | e e, awt
T O% U f979= wviE @ o el Ber
Trefm =@ T | 5 AEdeT 98 =Fed T e
EZGI 'E sin ot F AETFA T 27/ cos 2t &l
Iﬂlﬁﬁﬁﬁfa't;’m-l Vi 2 Wsin4ﬁ1tm3¥ﬁﬂﬁﬁ2n/
4,}_Tf4m%tmuzmwaﬁnﬁﬁ
El’Td{EGI':I':hImﬂ'ﬂtL'UE'ﬁLhﬂE)fﬂT%FW #Afad w99 =
T ot foress 2 o= =6 A et
% T, 74 ¥ f9m e FE 2n/0 2

(i) FEA ¢ SFEA 2, qE WA 35 F Wy wH
e W2a B 99 5 BRI Y W 9GE A F
1 0 W Wi o ST0R 0 ST qAUe T8l e |
(iv) o log (o T94 % MY ThT=T: 9gdl 2 | 3:
TE A7E A F F o g T w5 6 9
I ®eE § 1 B A, o BH W log wt
FUHIE BT o T T W & ¥ 48 fedl o
R o wifaw o w1 Frefra T2 & T |«

14.3 ¥TA 6 TE

79 fod 14.3 % 0N x99 5 gl 6 W +A 31
—A Wy = % vy 5y i vy shud e Al
fwdl & W foun +{ | T3 EEEE T w6 a0

ferg 14.3 x-996 o 4o fig T +A SR -A G137 & 9w
AT S T F9T FE G FIE F

ATEA T FEE E, AR 9@ fag ¥ Fw o famer x
T & WMy 1 wiE & e ufEtEE v

x(t) =Acos (wt+d) (14.4)



ElGg)

T A, o T4 ¢ TewE ¥ A9 YT e 1fd W
sred T (SHM) 781 8; Sael 0ot s i forad
TawU=- w0 &1 Wod SEEE §, 99 STEd i g
21 fo 144 o T A A S T OUE FO A

X : TR & HEA 7 FEE o E9 R
A e L]

m WW

o+ ;O (FEE w aiEa)

¢ . Fow fromE

&— U
—_—— @ &
- O A -A 18] A
t=0 t=T/4
— U
*——a— —_—
—A 8} A -A O A
[=T/2 t=3T/4
<« Vew
e e : T
—A o A -A o0 A
t=T t=5T/4

fard 14.4 9T A 70 90 g0 999 % 379q7 7 t=
0. T/4, T/2, 3T/4, T, 5T/4 7 &7 Fi
fesifer) & 777 foweF woarg o &1 AT
eI 7, T e &1 ante frufd (1= 0) am
Fo 9 59, T %7 g4 feeg @ &7 %7 =
I AT (x= 0 T W afEwan g9 T
=T T ferfaE W oI w6

A o A O 0 feafa w7 v ama
IE T/4 T 5l T 7 #1 A= 2

R/\
N NF

a7 14.5 e sad i #3d g0 & 1 Gy a57
F A HT S EY

57 14.5 § x & WY ( F1 TF AeITEd & 5 997 F
AT HeM & €9 W F9 & e % 6 S 2
T A, o W91 ¢ 5 TE e T i e Fa

farg 14.6 matew (14.4) & 70 a7 g & a4

¥, % 7w 0§, 5 e a3 14.6 T iama e T
21 amen, o aferd & Em T

SHM =1 #FH A, %91 = #Af4ehay fowm =
ofmmr E ¥ [P E, SR & fa e
THEMA &, A F = e w1 g 2]) gfE o
T OFEN B +1 9 -1 &F == o= s E,
Tofem fameamgs = fufy +A 7 -A & =59 99m
FEN & T @& T 6 o 997 @ TOH, wiEA
AT ST F OWed 2, 9w T A 14.7(a) ©
fearan o # |

A
dAvVAAvAS

e 14.7 (a) F73A7 (14.4) & W =0 T 579 & Foid
& & F [ 1 e (7% 1 AR 2 7
Fa=r arrrgi Aaen A fom &1

w7 fe feu U wEd e w5 e A e R
Tl AFF ¢ T F F UG T A F FA o
&% FH (ol + ¢) F R A S@ F T W
iy = At T3 W (et + 4) F A F Hen
Fed £ =0 T Fer & I ¢ 7§ Ay Fen
TR (A9 FEA-F10) FEd | A% A 76 A
W =0 W = famE WF 0 ¢ 79 fF 1 A
F1 g W wEd ad % A 99 © "W9H olfed
w0 ¢ o 7 wewa €, S fE e 14.7 (b)
H =y T E



wffat

t—

o7 14.7(b) THFT (14.4) T T (x-t) 305G | TF
3 A4 FAV: Fl FU o= O rad 79
$=—x/drad F 70 £ | 5T e % o0
HEAH A HAA &

Fad: WY @ = A = edeT™ T H gardd
a1 TR €| T o fora T (14.4) H 4
=0 rad ¥F W 79 UG A E—

A1) = Acos mt (14.5)
=ik a1 FAEaEE T 8, x(f) = 46 x{t+T) =
HAA T 2797,

Acos at =Acos alt+T) (14.6)

o i 27 ST Il S HEAT B STEd
%, @9iq = FoMF 2x e A ofEfia ot T®
HU 91 T R A T E A

alt+#1) = ot + 27
NUA = 27/T (14.7)

o T SHM 1 Hfta amafa w2d #1 799 S
o oA ufd ¥he ¥ 49fE Fer F agtE o 1/
TE, oo HT ATE0H F1 2700 T41 51 = W 208
T & A TN ¢ THE, T o fafa= 21 9d €, 5|
fo& fod 1.8 & 3@ 1 w1 €1 39 9o ¥ 9% b
1 A HE TF ah A FE F A E AAE

T A T aF AEE T

X

|
SNTATZAN
AV /AVY

t—»

o7 14.8 TH# (14.4) F ¢=0rad W f4=7
HEAFIA w5 Y HE!

b TIEIOT 14.3 T & FHEED Her 1 1 i
(a) TS =TER A 74T (b) 2 N = EE
|la) sin @t - cos ot

(b} sin® a

o1 (a) sin wi— cos wt

= sin @t — sin (/2 — o)

=2 cos (n/4) sin (wt—1n/4)

=2 sin (wi—-n/4)
TE P T ared e W e ww § fawe
HETHTA T= 2n/ o TG FA-FI (~n/4) rad 4
(7r/4) rad 7 |
(b) sin? et =12~ cos 2 mt
7z e ST &, T SR Ten/o ¥ | 9 SeH R
Y % W Ve WO S A o g g«
14.4 WE ATGd A 74T THEHE dde T
¥H Sur § 7 2@ 5 g9 % S W e g
T T WA T STE T S B OF Te wam (fam
14.9) =0 TEY T T09 FeTT F | THA TEE FIE
NTF R F R E A e T o
=4 feredt Fofeema g o oftm: s &ofig =me & of
T | A T A we o e =he e S A
st =t 71 & e T i wad g fRet SR s
| H g S A F IS0 o fag AR 7
ez g T 1 9% Wi U A 7 o ST geR-geR
T et g2 v w0 faweae: e AR w1 e a9h
% 6l % e TR A W o 3w ) 5 e
W 7Y o 7 Aadisd 6 7, 9% ° 58 2En g
#1 fawn % afaeiaag =9 W aid =1 1 6 gl

fag 14.9 {97 7 32 70 0F FHAG 5 il B gEiF qmr
e S AT E



ElGg)

4 14,10 357 frufa =1 o w9 5 59 H
B 7 s w1 %9 p, B A % w99 TR
A o H TFTAHEE A FT T 21T FT I S
F1 %0 =1yl frofa afw’ i = 0 W afw
OP . ¥ ITHF x A% & WY H o T T

P{t=1)

Yy
Y
- =30 s
.PLI@ 30
T=ds

feaT 14.10

{ THA T AR AT AT F of TU HE AR
TOET fefd wiem’ 4ve x-3% F WY TR T af+¢
T 7 | 79 -2 T Feafe wfewr’ OP & wely w famn
Hi1 98 OP' BT 4 O P T W G H 2 A x
Wy W P F Tl vew w1 e €

xt] = Acos (wt + )

o1 fom SHM =1 Uiftiue: WEiem 21 7% =uia & f5
wfe P fordlt g9 W UHEEH i S § A e va
P9 o oE T Wil e T e 21 0 P oA
7% g foa 7% T Fa § 39 %Ay Hed wu ag
mef g7 wed €

P 1 7d = UHT 1 29 fmE A ond, S fE
Y- T W €1 39 TR o y- o1 W P o e
y(o FFm

yli) = A sin (ot + 4
=g ¥t U SHM ¥ TStaem1 A - 3181 92 94 o §49M

& &, o i wen n/2 | = T
oA A 79 SHM & @19 TH A4y o aeaen
e Tee et 1§ f w1 W e g A et
FU FHl THFEHAR Fgd Wa d WEH 5 faw daEvas
Algeh=7 9 9 HH e 7
b ITIETOT 14.4 793 14,10 1 =1 =iel TMfaal 90t
s frafa agn o =7 fewm sifEa =1 w2
e frufg 4 =2off #01 P & 5= Afew &
XTET T WIS A 9 W Fw e |

g1
(a) t=0 T, OP x-31% (1 47HFH =Z9W) ° 457
= /4 rad I FI9 G4 § | (69T 9YAN T8

aared feon %Iradm’{{lm%,ﬁw

4 [27 T " i
X9 H ?“fz rad F AT | T ¢

T x-#81 T OP % VAT 39 WehTL 9 FE € ¢

B
X = Acos \T 4J
T=4s7% fom

[Eui\
xiti = Acos 4 4J

T 7 AW, 4 s SNEEFTS a9 TRFTE Fer
% HT TS S TG E
(b) 3@ fufd & =0T, OP x-181 T 90° = n/2

27
T

T A 2 | TE fomEd e H St

¢ T T WEHaE T Az # R e = W A arqm B e s ) wm sfew afn §1 S= w9 o IwE
T A e fere € A1 WedT R seora S s TE ¢ fem i foll % o wwim, diey, e
o i % A FE T wE T € o e S wen & wonE § e T fon § 9 aen e
e e T Ak w1 F wE feh T A Tae) T g9 e e & Eusin(159 W oad ® 15 femft
sin| T sin (15) 1 707 15 F20 Fsin 21 30 T 'rad’ IHFE F21 2900 S10W1 w4 o =00 30 afew 7 fa

T % fom gen ¥ A TR awme o e



wffat

(T 2z
@m%.w»mﬂ[g—?i] R
2 | T T x-HE T OP W4T %] TH YRR =
Eh‘l?l%
x{t}:Bcos[i,z_’?t]

\2 T

(27
=B sin t? J

T=30s7 fam,

. [ir]
x{t) = Bsin 15 )

A { o)
TH T YFR 0 = B cos LE!—E[W

THRT TUEI (14.4) § g FE W 7Y 4%
5 2 € T 72 B oM, 30 s AT qel

URfgE el —f-mdaﬁ“fm aEd s #
g &2 1 ¥
14.5 T ATEA T ¥ 9 q9T =0T
HIO =T N g9 w1 A % 9UE B
(14.8)
foddt o (T, 87 © @1 e g9 & 99 famg W T
% sfEw B F S F IW & W ateE wa 2

o7 14.11 %1 =fufg 9§ =2 ww & fr 9u7 ¢ ov vEy
O] PO A R

) =~ A sin (ot + ¢

v=mA

(14.9)

T 14.11 FP'F AT v() TRF FUPF IT v
7T €

& e Tag 7 Zeal & 5 o(0 1 e 218 w1
AT Taen o faie &1 T (14.9), T e
T ST F T T ARV 3T e o §, R e
T (14.4) B U 2 21 PR o g
70 fa sfadg wimE & o e o HEd 3
THeh o0 S W (14.4) W (S H0E SE e
wE E

ult) = 5 ali) (14.10)

TIE AR T A B HI] R AU =
WA F % ferw gey g9 1 &Y & 5w yEm
| @ S TEa

T N % T CFEEEE GG Ta H H0
A=A Y F U A AF (PAT 9dl T
Fz # o e 2, sefa oo faen PO = e ¥
WS O PR ATeRiore T 5 B (F 14,12 56)

alf) = - afAcos (mt + ¢)

alf) = - ax (1) " (14.11)

w“&

e 14.12 T4 P& ™9 aft). F5¥ f45 P& 77 a %7
9517z &
FHETT (14.11) T e 7f w50 w0
T T S # | SET SHIE i, FEE ((14.9)
0 wEd A o(f) H T S WM Ao Hieh did
e e = ww i

d
alt) = EU(U (14.12)

HHIHIO ( 14.11) HTATE Hawayy] TR W24
¥ E e A Tt = e s fae
= SR Bl 81 ) > 0 % U alf) < 0 Tur
Af) < 0 % 0 a(t) > O 21 &1 9d; -ATH A



ElGg)

9 x AW FF G E, T alt) FHW F= F AR
fafie e 1
T & U g0 4= 0 T F L), vff) 3R
alt) & w5 fowed §
x{f)=A cos ot, v(i)=—nA sin ot, alt)=—«"A cos ot
T e A 14,13 A e g1 wsh et
T o Y S [ Sl 5 2 ohael S Siea s
(maxima) § 3157 T & 91 576 aTeml o wene
w1 for=m el 81 x, —A 7O A %F " A s
2 oll), —wA T wA F T faEm wTE E ouE
al), —*A 791 oA % 02 T & 21 faema
STeiE o T, AT e H He W /2 W A

T ] AeTE H] Fel H o7 & S T
1 X

(a)

0 t>

®

éﬂdzﬁ ﬂ-

s P

a7 14.13 97 A@Ed T 7 651 &7 &7 faram=, 37 &7
FATT] ] A HI T WHA BT 8, Sife S
FesT # = gt &l

b IQET0T 14.5: i T2 FeiaiEs s &

x= (5.0 m) cos [(2r rad/s) t+ w/4]

t=1.5s W, T2 &1 (a) TE=TTT, (b) T 7947 (c)

Fo7 T FTHE MG 0 =2ns | T TR SeHIS
T=1s

t=1.5s™T,

(a) T = (5.0m)cos [(2r s7) x I,Es+:' |
= (5.0m) cos [(Bx+ )]
= -5.0x0707m
= -3.535m

(b) THIE (14.9) FT 3T FH T 95 F 97
=~ (5.0 m) 2rs’] sin [(2rs) x
(1554

- (5.0m) (2ns") sin [(3n+ )]
10nx0.707 ms"!

I

22 ms!
{c) T (14, 10) F T w9 T iz #1 oom
= —(2n s )2 % fawar
= —(2rs ") % (-3.535m)
= 140ms* 4

14.6 WA ’Ed A & fau as @ fam
=12 1 A % T8t fam an sren fa s w5
& TolU =R o sie (HHIHR [14.11) T 3 ™

Flf) = ma
=—max (1)
YT, F i) =— lext) (14.13)
EL I = me? (14.142)
k
e, o= (14.14b)

m

I ] TE, A T e et W e
Tl & — ufeTU 12 W S M H eI |l SEer
21 o/ 9% = M w=is i wEw FE W oEn A
T ¥l ST Tfa i = YRR 9 uiied e = A
2, W @ fawr & fou wdE (14.4) 2 S
FHEHI (14.13) g 1 T =t F T8 vem e 2
TSI (14.4) T FHH (14.13) 9d % % fom
TV T 1 91 ST AT w911 SH UEE g6 < {99,
FHET (14.13) B S I FEOFER HE W EW ad
FUHERT (14.4) UTE & GHA 2l

o R TR FEE (14.13) B 7@ ) F
e T £ 9T T9 W A o 09 | T
=%l g fohdl o1 i Ee ST aree wed € A
W, T F Faw H K2, e F T FD W
THd ¥ o T aNifEw SeE wed B



356

b ITETOT 14.6 FEA ETE k1 S HEEd
R Y B T e o s e oo 2 M o i
H o3 14,14 ¥ =9f T A 99w 7

m

a7 14.14

% S50 o 7= 2ok 1 ST W i fefa

3 foeft i favofim fear =1 2, 99 o2 o

T T A1 2 | ST S AEHTE i R |
E¢7 T wifeg ek i 79 SreErEe R Tt g
= G x g o Towia o S g 0 e e
14.15 H femrn w0 ) 71 frufa 4 9 o # FEE
x T g difda B e € qun 91 A W wEE oA
T T T B A B 9 # | 7 T2 T
=

F,=-lx (FAF g A A1 AW oe, =
25 & A frafq w1 An e
T AT FEE )

L =—kx (FAM BRI TE AR AW =, S
T H W feafd 1 AR g
T YEAE FE 1)

F=-2 kx
e, T[eeh O ARG =et faene o SaRuar

den we-Teafa &1 AR fAfde 2 2; gafen, ek *i

Tfd e TG F 1 I e TR,

M
"=
I'=2x s £ El

14.7 W araqd wfy o =t
W A T T g w0 w feifas gen fas st
B 1 T A9 AR O 5 = e >

T 14.5 H 74 T ¢ i T aed v
Tt &1 %7 3 WA F A werw g 8 | fawerm
F1 = feafel o 7% v 2 € 1 o7 TR O E
s w (K), T8 79 39 R ufedig e 3

1

K=2mu:

1
=" ma*A? sin®(at + )

le A% sin®(ot + ?)

(14.15)

| =

off == = AT Fer e ¢ fa 9w farerm
wfersram B W I 9 0 % e frafy woER W
SR T ¢ | AT e, 9 s I K, o
& fag =1 %5 a1 T W, A9 K H sEdmE
T/2%1

T IS A FH T RE w0 R e
Foll TRl 201 2 2 s 6 1 7 3 @ T fefaw
wol F HweTw Fae et uw & fou & a R
T T F= - o T AT 99 ¢ foom feafas ==
T T T

1
U=§kx5‘ (14.16)

Ha: T A N F R S0 ) frafas i,

Ux = :—]z-kx:

=%k A? cos® (ot + ¢) (14.17)

59 YER, TE #1Ed T w5 e we w e
St oft et e & Toms aredw T/2 T E, U
=1 wrg Trufa ¥ 39 9w = TR w et
B ¥ | o/ THETN (14.15) 941 (14.17) § B
T4 1 Tl Sl E, W 2 g,

E=U+K



ElGg)

357

e A* cos® (ot + @) +% Ie A% sin®(at + ¢)

b | —

k A% [cos* (ot + ¢) + sin®(at + ¢) |

B | =

TR mIfadT 1 HH AEeES W1 U9 Fi T F
T € 7 ufe #1 U U U g 23

E=lka?
2

(14.18)
S o Heel aei % @1 e o fow aren 1 S
2 fodt of wm e e ¥ oFw At S
TFred A Bl | FE Ees W el S w5
e Fen fefas Sois &7 wEA @R famme ®
sk fasr 14.16 © =uif = #

E=U(t) +K(1)

E
i)

JK( 1) ;
0 T2 T

E=U{x)TK(X)
(

U

K(x)
-A o +A

X

ferg 14.16 nfas T, Ryfas &= 7o 7 Fof 973 &
FeH & BT T [(a) 7 36| Aen T sad e
T4 U w9 %1 fawre [(b) T IR whe
T 47 frefrw Fo G s 1/2 %
Wy TRE F6 E t as x & Ay we
& fom T Fo Fraa A B

e e fo e et e o fefas gun i
T T FAA 1416 H FH oS AA T
e nfas sl * s 781 31 W, F;iw
qE A F T F WA wa ¢l fefas e ow
AR § T s & o99e & smr feafas sl
oA BT 3| TS au fefad §F F9d SHM 5
Tl AFdEe § 5 TR 2 v feafa & o s
Flx=0 & foau, oo nfqs &, T fufd x=2 AW
T R R Frgfaw s 1 5% el o o g w
. frofaT T % W A A T A § ae
=91 & w1 4 foufas = a=a £
b ISTETOT 14.7 1kg HEM % EA TEF H OTH
FEET A AT T E | FAA 1 A 0w
SON m ¥ | 1255 = 3951 qraEesy #1 fefy
x=0 " =0 fF mives ue W g 1
x= 10 cm 7% @iF AR F | 9 [ AT
ae-feafd 9§ 5 cm R %, A9 IR EE,
frufes ae1 ool e giekfen FiEg |

g
TR T A A HA | W [14.14(b)] 9
TEHI F0A et

O Nm!
_F i

= 7.07 rad s B,
w9 et 99 ¢ gme T
M) =0.1cos(7.071 &0 |

o, 9@ F0 A9 W frufd A 5om ¢ E, @
0.05=0.1cos (7.070)
9 cos (7.074=05,

#d:, sin (7.070 =— =0.866

ol



358

T T2 H x=5cm™ H = 0.1x 7.07 x 0.866m s !
=0.61lm s

< & " 1 ;
A, ek ®1 Mas F9 = Emu‘

1 s
=§|:lkg>e-(0.6123ms ]
=0.19J
5 S
o ek ferfas e = Ekx‘

= %{501\[111 '%0.050.05 m )
= 0.0625J
o x=5cm TR & A FA
=(0.19+0.0625)J
=0.25J
70 7% o W ¥ T afumen faeenes w, i s
Y T E, I: e #1 g e fefas el o
a0at B B | ea: TR 1 e S,

1
= E{SD Nm!x0.1 mx0.1m)

=0.254d
TE T 5 om TSR WS S % 90 5 90E 8
B 1 7% Sl e fugi % g 3 “

14.8 WA 37EH WA Fenfaa F01 a1 %9 faa
R : Y[g H% ST Tid o i Sifas SIEe TEl
2 | o S oA A wn T fem s §
T2t fafv=m wfifrafaal A = = amed nfa
# | 59 9 | 79 UvEE 39 U 7 o9 frEmEi 5
Tifert <t W= Har |

14.8.1 T 5 Aot

T o T W A YET arg sem, e
14.17 =1 i, T wwr & o Tt 3 52 mefa
% ol o5 & B SoF B § | HAE 1 55
TF 35 <ER A W A T | e wi fhd geae
funfEd 9% W WEd | AfE e F UH SR giE
gt 9g 5, 0 9% o o figfa W3- 1
F T T | WA G ko= 0 2 % %hE @1 A
feufe 1 gfad F¥a € & FHAMA G900 sEEr A T
o3 ¥ aifepa feufeal -A o1 +A men Toofe | = 9o

fers 14.17 T s Tt sad] e fagd m Gl #7
T T fE FA G qe B | EH 0F
THfofad g W w0 § | UF an e
AT ST Bigd W G2 T AT afd
&
¢ S % siferey faeee ) gfE W 1 #
T2E € g o ¢ 1% w4 favm g 1, foe
TUA TE A iRl Tad g A @ o |
I%H =9 fE w@ w Red fem = fasfi R
WA R, A IH W U YeAHEA ge e 8, fawe
T foEm sty foremT % sTEEITE B ¥
aen 12 faufia feen o =0 v 2 1 w6 7% @ Fow
(H=AT 9) Ted & | 98 T8 99 Selidia @r] 26 £
SE forars HuHl &1 @ar F1 ge § &6 H0 2
2 | et Trg (m, Aft e w et men fefa @
forarTs x . @ TEF W FEE T4 F 7 TH0 =
fem 5 2,
F(x) = kx (14.19)
Tl Jo AR e B Tl HEe- e
FEd &, A9 SEH UF FAF F GEEd 0 9 36
o 9 & | el g7 FEE T ke @ W arfi
T BY FAMA T kWA EH B OF | GEHE
(14.19), W& =R fa % o Fa-Fm & 999 2,
sa: 98 e wtel e i s 8| s
(14.14) 9 78 =g Hed U 2 8,
-

M= _
m

AT SloTeh 1 SEdehiet, T 59 Wbl oFad fa1 1 8,

in

9% FANHAT & o (FHAA (CqUF) & 7E == B 2
T2 FAM H IS @Y Tefd F U ek F S At
FEEFT (14.20) T TR AR T, S HT S
w9 A 7ifer €

(14.20)



ElGg)

3589

b IETUT 14.8 500N m! FAm feunw #i
TRl =T W 5 ke el = B oW S E =
it 1 391 AEEE S =T A 10.0em
(a) = 1 AEGHEE (b) AfHEEH I A9
[c) 3TT5@an =0 SR o Siad |

T (a) TEEIW (14.21) T SATAR WO H AE0

T = EXJ%T_J
= 27 %—Dﬁ%rﬂzwmjs
= 0.63s

(b) T HEA T F Hi A 5H TER
e foFa =T 2,
vl =—A w sin (ot +
9 ATy =,

Um = Ao
ﬁr
.':0] Hoal=—
m
500 Nm'
=0.1x 5 kg
= lms'!
AR TR x=0

(c) AremETe & fofd 0 M fasumm wm
T 1 T T VR oIe9 T 5 €,
al(f) = —erx(t)

= = iJc(.lf}
m

Hq: AfeFan =
ctﬂh’r.\‘:(:;ﬂ
S500Nm™
=  s5kg
=10ms?
#T 7% ST W Afed w # <
14.8.2 WA =eh
T Fa WA ¢ fF elfedl A fEe v 4w
AFHA ASHH BT G AT S H WS

x0.1m

T R A e | 35 g% T feen fF wewrm
=1 fa el 8 | 78 e Sier 8 U uER E
2| Tme 1 e T A T A um o o T
T T8 ¥ TR =1 gFel AT A9 9T U UF A
T TR & | 30H e Sl el 3an o ° St
T TN TR F 97 A e B T |
TR ¥ THe F w4 0 7 T s o
TR ZER-FR T S T | U e A s
2t & e sTedEe e 2 Wb F B

T AT g Fwi fF merm fefs @
Tyl oF T o0 oo 1 wEd i W e
i 2 8 e UH we e W famn w5y faes
m TeTH 1 R oY SN 1 Mews [ T &
TS T A = A 2l o U fE E 5en 2
=it &1 5o o wa o food faed 32 0% ° e R
TMerss TH FHAER 58 °F | Tl W gl Wl %
S e § <o e 31 7€ =ae A 14.18(a)
gr1 =vfE v F1 Fa 1408 (b) U Eew W oEEE
5o welfvld feu U ¥ S uw wen W aw-favs
2T 2

i
1
L]
1
L]
L]
1
1
(]
]
(]
]
I
I
I

(Igfmg cos g

' mg sing-,
(b) mg
feT 14.18 (a) 517 feeifa @ @rder sler s 15 qte
efieia, (b) 77 567 T-mg coso Afs ae
YA FaT £ Wi U & e THE #wE
TS 7B B T @ dE mg sing
VAT F67 WA I 2



wifaa

T 5 S SR W 0 I A § S e
ey feerfa 4 g € A #=0

T W Sheel 51 ol S € : S Wi ees
= SV TS T 99 e o HRV FEEER a9
(= mg]|gna'—lmqa?rﬁmaﬁa‘m$a3ﬁmm
mgcos 0 TN THF FA9] mgsin ¢ F ¥ H FT TFA
F1 I v 1 L e & TR 99 & sefRe §
formrnt s o fag T frvm &, ema: et o e
B & (ofl) T WY T T e wl
T T HAT g9 o A ok SgEY i
wFHAA 7 3 21 B R 2 e 9@ T- mgcosd
B T T AR TR = mg sind 5 HRO
ST BT 21 O T AE Fe s W R S
sifsr Gfauram 2 © i aa g ae & el
I 71 A 71 TH WER SHT A 99 A oA
& eyt vk g & qoien W g 8

r=-L(mgsin & (14.22)
TF U AT Fe A € S e o uiens
FH S H YA F@ ¢; T FE T WO
BT =3 T T 71 il fa & few =A% e
% AR

t=1a (14.23)
7gl [ o faig o ofie: vk & ol 9= 9 o
TH fig & ufm: S = £ ) 39 U

I = -mglL sin ¢
Sern rz:—w (14.25)
o &0 9 WA fF fored o wie &, § e
(14.25) = W @41 T 2 | 89 990 8 1% sin ¢ F
TH YT = T W HEA E,

(14.24)

) 8 B
sin A= = —4+— = -:iess

s (14.26)

Tf o e 1 T

wa afy o 2 8,9 sin 0 F WS 0 5H
T =1 wehar 2| U nfifufa F i (14.25)
w1 39 YHR off forE T €,

“’:"mq%LH (14.27)

AR 14.1 ¥ TS FT ¢ H FW A, THF A5
i’@'ﬂ’i‘lq WW&JHH%W@WW%I
TR A T S T $ U B 20 Y AE uE
T 2 T sin 6 % WA T T A E S 0w
et o e &6 W foew &

HIEA ATEe T —ATaTT e BT 31 wTfen?

WA &7 T T S H A w9 S
foru wHm #%0 € SR S ST S SH
TEH I HeE T §1 W F S el | # TR
78 "HH’ fFaA FE B AR w2 AEE 50, 2°,
1°, W 0.5° gF1 =1fey 0 4% 107, 20°, 71 30° df &1
T £

TWE A TR & fa 9 A= E fE e
FIeTeF 1 SATEFT 191 ST % Ty s 3 9
A % SR 9 A TEA] BT R SIS s
1 WEEN W W A HE 79 H € S Hi AH
T H SEW G Sl oF fou aetdeEe T(0)
#1791 0 AW = fA s T0,) = €T (0), 78
¢ TR §1 A M c AR 4, § 9 @i Al 76
fafg= A 59 wFR &

4 20° 45° 50° 70° 90°

C : 1.02 1.04 1.05 1.10 1.18

= EEv o e ® fF AT 20°%F 9 W
SEaehTE H Ae T 2%, 50° % SAEH W 5%,
70% F S T 10% T 90° T OATIH W
18% #1

W A A9 He o T(0) & =9 Wk | Fifw
& ¥ e F gEF 71 difs s 9@ o =
O™ sin &, ¢ # TR 271 Tl 476 =1 T o A
g d e Wt Ao F A A e A
=gl 21 ¥z 2 A% TEel @ (A 1 o e
3+ et i 2 ) area § 5 o
i = B feefin = g #1 s Fre we w
i feram 21 B = forre et & "4E § Aened
7 87 921 % ¥E F49 4] T | ATF] A
I B2 ATTR] A WerT R §H T OW W oA
AT FAT A 5% W 10% T AtAF T8 eI
TR AT A e © T R s o st
# gfg 50° % A[M W =l 5% § =TueEm TE a2l
FA: 3T STTH VAN W Ao %1 AW 50° 31 59E
HH TE HFA T




ElGg)

R 14.1 sin ¢ 17 ¢ % Fed & =9 4
o ( afg ) o ( theat ) sin ¢
0 0 0
| s 0.087 0087 |
| 10 0.174 0174 |
[ 15 0.262 0256 |
| 20 0.349 0342 |

TR T4 T WHIEr (14.27) AHEO (14.11) o
o9 €, i Sam 7 ¢ Tl 9 uf wviE w
Bom e fas w fen & 5 0% o Wil &
feru it w5t TR T aTee e £

TEEI (14.27) T THEIM (14.11) H W
7E TEd ®

i mgL
# I

AT ETF 1 AR

T=2)r—r-
ngL

3@ FifE de® 1 2 FoEE 8, o Wge Sl
[ 3ae ml? 76 qed €| 399 TY e St 5 S

el & fou guitta g foe o 2
T:ZKJE
=

b ISETVT 14.9 TH Hiol TiCE I AR S E,

(14.28)

(14.29)

EeT THIIT (14.29) ¥ T O wies & s,

f‘:h\ﬁ
2
T gy § TW W e €,
_ gl
T
Tl UF UHS = G [0F HH A6 GE Ao wl
mﬁ’l’.2s'ﬁ}m%l3ﬁ:g=9.8ms'ﬂﬂm

T=2s% fom e oas 51 94

_98(ms 7)< 4(s7)
4

L

=1m E

14.9 s@dlEd W G T

T A E T ar o Fer w0 T TR aE dles
1 nfa -+t g 21 s § o oo g R 7
TEF FO0 T T oG F FAN T a9 2F T T
Fel wiere H1 M @ Tauy @i € fomw e
THF FA-4T TN TA £ | e F I TEL F
e W AT e Fed € | a2 9
Ty e =1 Sl 1 wf-+f1 am 2T e 7 qenfy
YTE FY W SeM S @ 7§ | S B 6 e
e HUT g 2 B & | 59 WEH o 97 9ol & e
Tereh ki a9 WA TAESA oh o a1 T 14,19
T =i frelt Frema v faam = | = e wum-frems

X

fers 14. 19 vfidy o 3oftsm v 9y SieH #10 [EE
T HAHFA T AT FA F e B
a8 arad; T feefa & o wr 81

=1 T T FOE T S FE ] S e

T TR N R AR e w AR F AR o

wigat grg fao sme o s (14.20) % SER

T 0= %ﬁéﬂﬂaa@hﬁﬁmaﬂ%ﬁﬁml

Tt arales feafa § Teoh o ufem ¥ fem Avem
(3M) 91 a9 HE dTHa g9 A Han a0
TEF-FHAAE T F AAF Tl 2| S
T4 OfEs oAy % (FN R o off) W °F ®9 o
oftfed = (93 14.19)1

STEFET A9 ThEw WeAw B wEa W A wm
o Tzem TRt %9 | <o B & sEHea ae w5 gt



362

wffat

B BT aU Hel A I ST S g@ w61 W
ST Tl T & o7 o SH AT A ¢ [
= | =1 T Fifan, FEED (10.19)] 990 T8
m w1 faw w1 fawim fam 4 wew w2 oA
weed a4 =1 F, | frefoa fmn e @

F, (14.30)

el uATHE feuts b WYAR & T (S
AT vAET) , aUT TS HT AT qer st W Al
A €1 T (14.30) AETE: 3 % 7T A %
fom #F A 71

W FHHA G HIE FHHA m W SIS osd @ dl
FUA F1 a0 g9 g B ¥ a9 goEH U
il o 2 A e AR e AR o
T T S wed ¢ o o 14,9 # O | v
T F1 S FSEE Al A A w9 Wi © A e
T WA (G) 7 = —hx, T F 2
SEl x FEHM I Gder sEe | faemEt ¥
R FRdl & Seanm W FE w1 a9l $ a0 el
% F=-lx - bv|afE 68 &9 ¢ W 5oTq M H1 @
a() ¥ @ =27 w1 T o THra FEm w5 o w R
H W F W T WA e

malt) =k x(t) - bold (14.31)

=gl W T wfEy S W wEm TE fEe #
BH UHEHE T H aUE wHE R

o(t) T al) F &0 k) F wHm 9w GEE
srEFers HN: et w1 W e v w e
i x dx

M=z +b-"_-'+k.\f=0
dt dt

FHERTOT (14.32) 71 €6 a7 5 G STEHET a9
T U9 H ek I T T A0 S 21 THER B
e =0 F F 3

M) = Ael ¥ cos (wi+ )

= - by

(14.32)

(14.33)

I SN SEE 1 ATHH 94T 0 TR HOE
ez 2

ik b*

[14.34)
m 4m*

=
T Ted H, A (cos) FEH F SEGEE 2o’ 3
WY T e SEE: AEH A ¢ FEE FH oA
T % WY T e T | fer ot 9ft T sTeeee

T T w2l ®H 3, 6 T (14.88) g0 fAEfE 1fq
ATz w9 § e £

TSI (14.33) gRI <9170 0 gt &1 T99 14.20
% fEu eran W e g Se o g € 1 9
TH UF TG el H A WA T 7 FaTeR ST
Act2n T F WY - T T

-10 3 10, 15 20 25

fmm.zoeiaaéraeégﬁwa#wwwmwﬁa
T Hiwke B9 d e g 2 =R ST

gH W T 57 B F 40 g s #
el s S A A T LAY E E)
fe Sierh § SEEsA €, ° SEE = 4@ w9
w7 T el w71 A s g T s
T Ae 2/2m TEHT T SE H STEN FL THA
BID = ~ k A%e o (14.35)

T (14.35) 7 To § 5 B # 5w e
T o Y S 9 w2 § | A i, @y

: . - b
FAA 1 A 9% ¢ TR AR e [ﬁ]?ﬁl
Tl EAEFAL |
b STETOT 14.10: T3 14.19 HE9M aFan=d am

= 0 T O m=200¢ k=90 N m"'
AY1 IEHEA TOE b=40gs' 2 | (a) TFF F
FEdETS, (b) 9% THE oW sEe s W
HAATH AT AW | ] A @ e © o
() g% \eg Toud wfn s s snfas om
=t el @ S 2, Ul it |

T (a) km=90x0.2 =18 kg N m"' = 18kg’ s,
T fjgn = 4.243 ke s AR b =0.04 kg s 37:

* EE T WA U A 20 W TR fAfrem e w1 frafs 0w AR o 38 9w 1 e w5 et w



b, lan ™ #ifa e #1 adierm (14.34) 9 160 &6 T

T=2n /ﬂ =92n ’&kg_
Ic 90 N m*'

=03s
(b) @, HHiE (14.33) €, @7 ¥4, T,, fowd
AT el SYH AR A T G @ il 8,

_ In(1/2)
Y b/2m
=9683 5 onne
=6.93s
(c) 5% §u4 t ., foem = F 9ifE s 9w

S SR A A e T A, s T
o g1 e (14.35) &1 GEEE o4 2§ | g
Tt 4,

E(t,)/E(0) = exp (-bt,,/m)

b | 15 = exp [-bt,,/m)
In{l/2) = —[btw/m}
Ebe | 0693 200 = 3463

T Jog s

= IrEE H 49 FTE H A €1 T Sfaw 6 & ;i
R (14.33) ¥ (14.35) 7 3791 9 59H 5
= fasit el §1 o3 = o S e & A
T U 2 7 e
14,10 wUilfza Frem A9T AT

& Tl fem (5| ¥ @ e W wEE |
e g DI ) Fi SHF| HrEeen 9 fawenfi
F P R ST A A S WEoE e o @
TeA FE W T OTH TR o I W arer
=l o HEAO S T S 8, 991 HE W wE
(F%1) T =RE A AT @ AEA B U S W
wuitfaa 1o GfEea AT Fee £ 2 e T
ferfa m foam #1 9@ =@ 5w 99 # TFEE
e 81 Towan wgfas e o, #1 uitafed g
FEl W #| uvifad s wivferd A s
ged A Tad wew 9w 9w § & fm ane
UFfaS AGE o W WEA 78 FE 9 9T 9 99
A o, W e B F; THE e @ %
T G (TF) B A £ SHH GIE T ISR

Tl TR W Bl oF e YUiied aied § W aed gR R
1 A T W R T (e R o S g
A B Y SR SHt) A g ARG w o
TR W 2 2
oM Fifau gl wenEd 5o W 969 o 91"
foaeor A A6 F, ST 1 i SAEd e e [
aArifaa fear 9 € | 39 96 @ @ wEr fwefn
i = .F; cos @, f (14.38)
T (14.36) 5 Fefia fel &0 1 s
el o GATe WHE 5 SAeia M w1 39 W S4e
= g,
malt) ==k x{) = bvlf) + F, cos ot (14.37a)
HOE (14.37a) @R & di/di? R Hiergiod

Tl Y AT F U,
mdX , pdx g F cos w,t (14.37b)
de? dt

TT mESANA e IH Ao 1 i e § faw 1
w, (V) G TN a@q FEE #) AR § wfest
A9 WepTes A o § e B E1 FE 79 TH W
e & B S § SR e S A a@ #
(Fvita) emafs & <o 0 o 81 wpfasE Se
% I B I F I ifer w1 e T ¥

Mt) = Acos (ot +¢) (14.38)
WE1 ( ST = % oEIC WF % &9 |/ W 9 g

#EM A FOMF S o, 79 WO emEfh o
1 For 2 o 79 30 WER o e € s

F,
e S an o SRR F
{nl‘(m‘—.«:\_‘{) +""c:'b‘} (14.39a)
@ tan ¢ = oo (14.39b)
il -"C..

d
T&T m I H FEEE 991 v, S x, WA (=0 TWHI
& HUI: o IR foRuTE ¥ | 9% 9% &9 § 99 &9
el ae Tafoa w0 §

THHT (14.39) 5960 € % mam i @
Eat {'ﬁ“ﬂ?) ﬁ@hﬂﬁﬁlm%t fo‘lé’ﬁ PR |



364

fffaait

arcafus 7941 e &I 9H 29 =1 sraseaEi § gn
S #1 Fr=-for 1R <ad &) 9@ 79 29 =6
et W faam =9 ¥

() 37CT 3T Wel Gl 3G rehiae
argfe @ ofymw fo= & =m0 frofa 7 ob.
mie? — 0,2 | 379 FH T 27T FHED 14.39(a) H
TH TZ F T AE TEA £
ﬂ=ﬁ (14.40)

foa 14.21 ¥ fr=m § =afrya fafw= dmem &
sEHe, dal o foru fwdt s = faarom s+
Ui =T W 1 R AR T A Sy o w
o1 g, dE affelE § o, /o= 1 30 W E aEm
sifemaT B 1 39 97 & 9% 9 S9 ¢ fF s %A
B W FE AR T A fovat wre T
wrafa = &1 wFfas sfa & a8 o 2 A
e 1 A FEA F] A AT 2 2 W 9T g
o T 2 % T aEHed fd o seren 9 9 vy
A TR wEA A gen gem g5 e f
9a foren 2 f 5@ A ge W39 wEafe | aa
A & 7 9 1 AT Fo 5 WA e
T T STAM S W T T T Fa T e
Fiifes 3ol F1 2o@ T H @ A FB =N a g
# 71 aF e s (b) § T A s

(b) 5T UReeTa: EhT Weptaa: g & e
E}:ﬂﬁm‘m‘r#Sﬁﬁﬁﬁﬁm[mﬁ‘—(oﬁ}‘bgﬁ?ﬁﬁ

o

00 0.5 1 1.5 2

fag 14.21 WF FH1E07 (14.41) ®t e & 8
ARG qET W ATAE A (0 = 0,)
AT T E

Il & 68 o, b H W50 FH FINI T4 stered) o HeiE
(14.39) 71 FF 21
F
-5 (14.41)
Toru, sifarenam H9a st it e dun sEnA
e faelt e # oiR o v wedt ot e = A
fem e, Se F aEfE gt & avE
W F A SR W emam afvEwaw B S Bl 3
T F A Fed £

AT 3 e | 7 ors ¥ g afteand
A Fi e € | el ¥ g # gUR S HEE
1 #r%31 SR § | S0 78 I R 2 T g
F AfUF FEE F FAH B OFEEE O T W
T F TE T TA B OAFAE AGE T AAEAE
THHE

=0 91 W SR 1fuE s & % fern mH
whfem ford 14.22 7 97 v &1 =10 7 Fiia wa
% 5 WE oo o2EE M F | wesw 19 4 H
AT WO E A A S R eanga fae-fae §
¥4 FH e 1 F A 9 £ | Hag T i
w9 =0 dew § 9 AEE ® TUEEnE B f,
FerEEY | W i o § | Hag 2 g i
e Y fEA WA R | 39 e 9w ®1 et
Wi 1 % srer w1 A9 5 9EE 2 8 | At w
AT 2, 3 991 5 F1 AEAEA w1 e w5, A

5

a7 14.22 w5 & Hr § et -1 oaE & 5 9%
AT



iG]

365

7 TR UW £ TR AR ¥ 3 gt fafem o |
sttt SRt smafier & <o F €, T 3
et arcafus semiea Tidt € 3 FEm T w O
T 9 wierh 1 #1 g sigfq ofEeH 9@ =1 e
4 fa=i-fom 9l § <o W § | A e dEE
T 7§ o e 4 SR A A e
9 farla 2t 2 | 72 diems 1w A ot |3 e
TR T T T AT Mot wEA gan aetaE
WA | SR T i i fRerd g6 E ) gm e
w1 F TE ¢ F Tol AR #1 v6, sgfa e #
WEfaE STafa UiEeE a9 #1 AgE & Hal ge
=fen, dqe o & |

o TF T Ee v fm W faEw few
o= &oe U% WEfes amata T 71 T
et frvma #1 as wigfom amafal 1wt 21
T 59 yER % el (S =, 9 oWy

wifz) = faug ¥ ol e § TR fHe aitas
T FA FE A, FE [E AYE AT B SHAE
o Arfoal wva €) S A e we e
Tt FTHTa H1 TUIes e WaH F2 Wed ¢ 3
wHArEY yoifed 79 #1 amafa o, Fem w5 fE
TF Wepfaw omafa & Hi-ee @ @ e % A
(T=) H smemea s @ Tt ¢ fawms faem 5
Teafd Sor= 1 Hehel €1 g9 e fehel @ | e
W HAE H FEW § HIY (Hendl A °ged i
welw § S 21 R &9 § qww & wnw g
oAl Il THAH T G @i 7 wged H O AE wEm
& 9% 9% |l v 71 W U \EE g 6 o
&1 forll 9o 1 wrpiaer g Suh1 maE, S
& W WEEl ae7 SEeh i § weE S
vl w fach st 81 o = # wsfes smgfa
T e 1 s o AR I At T
= aviE wEfaE w2

1. 3 g S = W € et wE ween € |
. TF T SN WF W OW O F A aEvEE T 7 SEEsie wed B O dEf W W TR

ha

Hafem %,

-

Ti=

Tl el st Aot M 1 gy I w1 SEe A @ fRU T Sl #1 e B ¢ | Sl

U5 H T S § AW WA B

1 799 = 1Hz = 1 =79 ¥ ¥Fe = 15
3. W AT A W, TR w0 W 9 WreEe %1 R W e o) 39 TR o5 e R

Al = x, cos (wt + ¢ (FET)

AT x, (T F ST (ot + @ T BB, A0 p e e € | e A6 o T % aEdwe

AT ST Y T TR TEE SR B

2 St
e -1-,75 = ony (FTE M)

4. HE AAT A, THEAA 49 G % 39 99 % e 9 99T o €, T w i 5w

5. HUE #Ed Mid % HTE B0 % 9N 9 =0 F TRF (% GeH % B9 § TH YR s w T,

v = —0A_ sin(ot+¢) (37)

a ] = -m’Am cos [af + 4]

= —wix (1)

(T

T TR MR T AR M g EA AW 3R N 30 W 5 994 E



366 it
_————————

6. TTE A Af fEER F w7 9w afq 2§ e 3w oem W FE v A enife we E S oFm o
T o SAgFAATE, au HeE A o e w # e e 2

7. WA A TG w fEA w F, R W g, e me K:%mwwﬁumwfu=%mm
# | oft =7 w7 ), @ P e A S, E = KeU TR 8 o wd E iy K i UiEfi
TWE |

8. MTEHA F HE FU W TF & U0 F GFEE & THTH 96 F=— kv F 99 § S0F %140, WE
e e T & fee fe,

o= 5w s

1l

A= T=QNE(ME)
wH Fra # e de off Fd T
9. WY WU W SE HIA T WEE w M W W e e w6 T | T s,

r-2:/t
a

10. Rl 4t araias SamEn e w1 AT S Aol B0 999 52 S ¢ EiE Al g6l 98 S
e A € AU AEE T FHE S H R FE %0 € | 99 At e ad SHE
wifa ® sl fd FEd € | A A a6 Fy =-bo . 79 v We B AT @ b S e €,
A B AR,

x(t) = A e cos (@'t +¢)
TEl o e qerl H FmE et & fad T wew o R
kb

m o hme

A7 SR e AR T R, W @ o T o FEEE A RO A € | A aeE
Ft g 9 E F1 56 TER = T €,

I 2o-hrfm
Eft) = —leA
(v sAe

11. = WpfaF A 6T o % 0 T T W o, Fm aEE w9 s
fEm =0, @ =% fEE o, Fim A Y SR ww © | 3 e w AW ad aibE o v e,
l’!"d=f-’J

I B ol



wifeen T

Ta=muim faw

. wEAETE THE ST @ wa & feeds geen ofa &) @ el 6 # | en we, gy afe

nT % Weem A T =E e oe §, 96l 0 ®:E i E

Sl B et B Bt e et B e e e D (e R e S QR R R e i

T ®, T amEd T wE

. A4 i SEA-E R A (S T N A) 7 f5fEe W e A ae —metr % R T

w1 Ewa &) A% % wew §, ufm w7 wemd, ¥ waad s (v 79 y) F 7/2 rad 5@ A
B =fen | o v, w5 ow et antirs el (o, @) TOA (wA, 6) B —m ofr T9 Wi
fFw 9M W A =0 & gw § TEEEE e s

. w ' T for moAm w1 s e aed e o o 9 asfeew smivw T sewrs ¥ o

9 o aifq F ia: il w0 #F g v E 9 s v @ ged & () anfis feafa
o HATGH AT, AU (i) AFH G FEl, A9 (i) T a4 Fe

. AW fag (4) F. 5 dEm aee s R i owe s R e R S dies

4 gE fE o2

AR AAE a9 e g | we Aed afE W OsEE s B § A e e | A
e AN SR T § 9 U T R A G T A gois e E ) e, e
] A # @R 6 IUgEE AT F1 A T @Al T o w9 A oraa fEA W g gl

. e AEd fE F SEEE A agal s gua wen fame s A w8 we ) e

F A4 W T4 F i o AR F (FER W o ) o

8. o T wiem ) e e weE faraed & fom €1 wO s e e #

. Tl = =1 0 3ft e waed fe 2, & Soe Terae = P e 8 8 fee v own §

T = =

x=Acos e + Bsin ol

x=Acos (ot + o)y x= Bsin a4+ )
3 A T i TEAed £ (TeT off UF w9 E o= A BN o T o o TR W oA f )
0 WER eAted T aeEn i Teeee (14.31) T8 we °§ T aned nta 991 et | an e

267




365 i

2m/b T TEA B WA A o o #7 AferRea: W s T BEi v, 61 b e e
%

10. woifed e |, & % Tur s nf (qonfia S W T % uveEn]) v U wee aweEd
A A K S o, B G

|1, 991 FEUe F1 AEY AFen 5 A 7 & el | oR W e 9Ed Te W @M sE E
& | AT W ARE T E, HEIh W ARE A 6 w9 1 e smET S0 f T 6, W
oE W W F A e

12, woifsa @ & AR, S0 R A AEn i 1 wen WO e 9 i =9 ang g9 F:
A A 0= T OE

A=

14.1 59 fou T T=EIh § W Amd 1w T w2
(i) fo=ft Fo 30 99 F TF W D T W TH W O I U aTRRh A g e
(ii) T T=ETAEE eEw T AT gEw W IEwl N-S frm B favnfm s o w
(iii) @ Z=WA FE % U 9O A wEW wE e A |
(lv) &= =om | BE T A
14.2 99 fu 0 = § wF (FNeT) W dEd 0 #oa9 F6 AT Wy o weEd e T e
7
(1) 9=8T = A #9 & A o W
(i) et U-Ae o =remEE o A e A i
(iii) el o T F2i 3 et OF A A F O S 36 e 6 g v F T
o gA T H e W |
(iv) fodit TgmAmE =] &1 A weEsn w1 feft % 9| =eE ST
14.3 fo3 14.24 4 Tl o =71 Haw ofa & fom wn x- orbe g m & | o7 & FR-m e e e
FTEGN A E 7 W ONE F AEEEE T E (AEA Ma = i w) |

(a)

" Hs)

LA

AT




3659

(©) \[J‘/\/\'\T/L\l/\

0 13 is)

(d) = [\ V\ /\ -
=N \1_/](1 N /2 A4

faT 14.24

14.4 5 U 0 579 % ®er § % (a) TR AEE T (b) S TH T @@ va T8, 89 (o) e
WG = AW 1 F | U SEd A H AETEE 99 R (o B OTOE S E 1)
(a) sin @t - cos al
(k) sin® o
(c) 3cos[§-—2mﬂ
(dl cos of + cos 3 wt + cos 5 ot
fe) exp (e
() 1+ at+ ottt
14.5 %% 7 UF TR 10 em T W w4 fagA A9 B S A HEw WE o e w5 e ) A
Ee i e T B e B O e O ey s e A e M B el B B O o= M L 1
EEE

(a) Aot = 2,
(b) B 7 W E,
(c) A &1 & oW g2 AB % 54 fag W 2,
(d) A ® @ WF gL B H 2 om [ 2,
fe) BH 3 99 50 AT 3em T &, a4
HAFI A IF B I 4emTEI
14.6 49 for T fEd F F WM 9w AR o F A9 At O # o we o i e #
(a) a=0.7x
(bl a=-200x*
[c) a=-10x
(d) a=100x"
14.7 5@ @nad nfd F4d @t ww # afa @ A G g e wem gm fEm e E,
Al = Acos (ot + @
afy F0 H AEF (¢ = 0) Fefd 1 em T THE ARF G wem s T T FO H AFE 9N ATEE



T F PR ] F F w0y el ot § ) A wa aed vl e 3 % fae 590 (cos)
T & A TOEA A (sin) TEA T x = B sin (of + o), T FTRE RiaE Taad J w0\ amem
qY ARINE e w0 F OERT 7

14.8 frdt FoFEn g1 1 T 0 9 50 ke 7 SAfET 2 o Tod 1 @98 20 om T 1 3 g @ weFE
T T T, 5 e iin Feh q TR 6 E, 0.6 s 7 Sl § ae e € | fig i 9R fEe w7

14.9 1200 N m! A -feni® =1 %1 FO 53 14,25 ° T9iv apm f5=i &fs 7= @ o £ 1 59
* g il B 3 kg ToEE W oE vz g f ) oom Tz uw @ 2.0 em T W wiE w g fe
&,

a7 14.25

(i) Tz = A F .
(ii) T9Us =1 AWFTH =0, q9
(iii) frog #t sfawss 9@ AW wifag )

14.10 #=d 14.9 §, AF S0 54 FHA Faf[ dae | & 74 fovg &1 fefs o= 0% g and 9 #nd 51
foal -y =7 OE T T | Sew =T fUE & fanar o % T % weH & =0 % TwiE, SEtE
famm @2t #=1 aRY (1= 0) ¥ T oz,

(a) =T A feufa,
(b) =frean o feafn, aon
(c) =ohan wirsA ®1 Fefa @ )
e A 1 6 3 wer um ge W g 6, A W Aee S hen W fEe w § fae E 7

14.11 99 14.26 % U M0 9 A" ¥ TA MW & AEd E | UEE a0 W g9 &1 ., uiEe-we,
arfa feafs @i gfeea =1 i woid ¥ ToE v §, R w1 ¥ % e-atm w
- TE T UET F OAEIE T A T S wie |

. 'y
T=2s/ I \ _ pf2m |\ T=4s
- X e »
lScP?. Fﬂ) .'
"L P(=0) |
(a) (b)

fas 14.26



14.12 9 4 W v wa ored qf F fer aered Fiwoaw @ ot @it ) gei @ # e
(t = 0) feafa, g7 #t fawm aen F0im == =ofEw | g & fau wem T F ofwmw w5 fam
FrEd FAL | (x F oem H d F s | e 1)

(a) x=-2sin (3t +=/3)
(b] x=cos (z/6-1)

{c)] x=3sin (2nt + n/4)
(d) x=2 cos i

14.12 T893 14.27() 9 jca@-foors #7 fF0 F0 = F ot 1 fF 52 oanam @ 9% a9 o T
ol 9 Uk FoEE in GE G900 T E | FHA F 9 W Ae FOANA w9 e T e
%1 Fag 14.30(0) | v FAET F G g TET 9 seEE moEg et o ) s & e e
F1 99 14.30 § FA T F 84 ai[ 60 T 7

(h)
T 14.27

(al =FT wTol H A w1 afuwan famn R
(b) % (a) F F=EE AW (b) F I FANA F GE SIF wA oM, 7 FeE R H A
HEdT T R, |
14.14 ol Tormet & oA & foférer #= 9 foed w0 W20 (99 W A ) 1.0m w £ ) Al fomm
200 rad/min 1 FWA AAGE ® WA G0 TG wE F, A S ATRTE A e § 2
14.15 ¥EW F 7= W TEEE w17 m o ¥ | 3 R we e w5 gl 2 9 W smeEe 25s
T, A TEE 95 F TS T AEAEE wa w7 (9 % OUS W g = 9.8m s7)
14.16 = By My F Ian {6
(a) T&E F0 #1 W@ 99 G & AEdEE F AF 36 FW o oA adl ge-fenid w oA
L | 5% wa dew wiee W A T A E | T e e
] AENEE oo o FAHA W AR AR Fea 7
(b) fad wee s #5109 F A g Jerl o e ofeee we aed e wdE E oA s o
#ﬁaﬁ'ﬁmwﬁWTﬁﬁmﬂm%ﬁﬁTWWzxgﬁaﬁﬁm%|;G

FAE T = 2x



T w ONEE W fav R omees wnm w e wife
(c) =7 wifF wome Wl Wi fRe dEn o W@ A e # ) o w9 i e suet wgt
el T A # 7
() e W % gt g wn 0 e e SR A o ww des & A w5 aafe
w27
14.17 f&dl o0 %1 od A | ward 1 %7 W dew, foeE died 5 5emE M8, wewe T # | e
R 5= =7 999 99 T THEAE A o A EAE B | A s 5w T B e e #
feafa % Taw-3w TR W WA ©, W OSEE aEdwe e oo g
14.18 3M9R &7FE A 9 B h F TF FE B GATER TR p, TS & @ A W W@ R | AE
F g A =aArt Ay gz 2% § 1w awie i s sn-dE ow aed g g faew
T
DN LU 2
faty
T p HiE W AT E (5 F VAN G FAV HGHT F A0 W) 0
14.19 WE & 9 fae U e o1 o (90 M 9w 9y | 921 2, 9 99 e arEee § gen oy e
TR | EE A T A T T WA T | g S fF wE g R v iR E, W U
e 0 W % W WA e T wE g

Afafraa s1%mg
14.20 fax 14.28 ¥ W0 AR V 3067 & 0 90 4 1 W= (TH) #7 ATy w2 % 49 a
F1TH WA H o TeEE w OHE el fa T i @ smA e s wwd @ ) e eofEn fE
o e 4 A T g9 9ig S0 §, 0l 9% Hiw o W Fd § | SE-Ae e
AT HAET Sl o AT F ead T siay (G99 14,28 TEn)

v

ay

ferg 14.28

14.21 =9 [%4 3000 kg ZH%AF & e A WOHAR § | E A0 5 209 59 aed F e womed
& T ST w1 O %1 T € | WA W S 0 W T 96§, 99 A 15 em #mtaE
T E Wy F, U U S S0 sty § TeE % W § 50% W 5 W B | et w
Al FT @AFEH FHAT
(a) FFE e, Aa
(b) FHHI @ TH OfEC F WA FAEAE 67 @ o sEEa e b
T2 i, fF weE qfem 750 kg FoTHE A8 R €



14.22 7% w9z 5 Es o amad o = feed w0 & fon e 51 fed sty =1 simm e =
s wafy % shoa fefre 9 % o @ ¥

14.23 10kg THAR F1 FE 390 SFH A S5 0 92 T AR U w1 7 9fEw W P T W
g Ugd I Fh U BN 9 1 O0El SR 1 deRETe 1.5 s | AfEe 1 e 16
em & | 90 F1 B FEA TR 96 R | [wE A e o A J = - o @ 3R uiisi
fal W B, T J e we g € ad 0w s g

14.24 %7 95 5 cm & W 791 0.2 6T H AW H WA @G T w5 TR O Ay
TE wIfF0 @ FT F TR (o) Sem (b) 3em (e} 0cm FI

14.25 Tl FoF © wew U vz UF 4fan o0 § w0 97 o B w7 sEEes e oW T T
2138 wa x, 70 9% dive § o dived @2 3 F A g Hgern e H W9 (= 0 R o, T F e
T AR o, x, TG, T G H GRS SR AW R [FEG: TR x= acos (ot+6)
| i Fifan wm @ 5 anies a9n e 8



