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TH 31 ek e § fafir= wepr 6 il e ® | T Qs S
e geh T AR fepelt werea =1 wifq o oo & df e1mg ereme o
& eh € | 3 T & it et et € | g He UhEEE e Tifd den
U UReR & Uel &1 wefid wiael o foma § ot eremm o fomn 2
7SSl § e THE-faue % qveE id 1 Re el 8,
ol 78 3Tt Bl © | 3 Serqe | 39 UleiH e el TR e
1 = Torn e | = < it gt gt €, wg et ug e
afrerdt a9 Fo=1 gt © | =il areg fereht mre feorfa o ger-Ser Tifd
FHIA | SAR-FET T eAlersh f TE ThR i T H E1 TH THR
# I-UvE (IM-UR) ol fd oF WeX Sqedw g a4 W
Sl SaXdl gg e, rog goi | o7y iR uvE wetd gen e ekl
TH WohR 1 TIfd o i T HEd & | 39 1A | eH 39 T o
TR H S H |

< T T S1emEe difdet % T sTyReE 7; Sgd-dt ofifask
REeAIS & THS o [T SHeh! HohoUHdl i Tavashd aidt ¢ | o
73, S9-faar, iR sieen afed § g9 S9rEE SifE g1 I
ol Seq1 Bid gU 2@d ¢ | eredl o ffeerdl qen Sl SR st
foramerl oF TRl o SEwM™ 279 A1ey feurfd o S-SR U4 Hid
& | o1 o AUt o HUHI gRI T LA-He0 GE g urdl €1 Tk S
weref | 379] erot wren feerfel o aRid: e e €, e et Sied
Foll dIqE o FEEAT et 81 AC TreR UE Sieedl shl HHROT shidl
? S A wH (IFA) H AR Al RS 3R Thik wH 9
AT &l B

fordlt arerdt TIfa o =TI a2 <o Tifd o fowe foeror o fag
D Tl HehoqI3tl; S Tedehlel, 3Tgfa, foreema, s iR et
1 SEYTRT Bldl © | STl SN H 37 Hehouatl ol farenfid feman
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14.2 AT AT Iadl e

o 14.1 o Fo v Tfaal 9iE W 1 A el
1S Hie fopdl 10 W =gar € iR R S €1 o8 e
YRR €M T S © SR 39 UfRA s an-aR
e B AR 9 THH Y IR THF! A% qU G
% o= WE ©iE a T8 G 14.1(a) S w/e ke afg
1S STeteh Tohelt Wt W =) 31X Sa’ a1 56 Wikl whi
A ®Y 4 IH-aR R df IHh! S 9o G99 oh
= Tk o 14.1(b) o St fewm St e T g
F T Bl 9 S T WE IR-9N AR B al
Sh! A SR 99T % &= WE 14.3(c) o S
fe@m wm fse fw fo9 14.1(0) o <91 9@ s
= & A GHIRO & U WEed o A9 €,
AN (3.6) IfEm

1
h=ut+Egt231uﬂg@°f1Tﬁr & fau, qen

h=ut—%gt2 Suftget T % ferg,

T THIHON By 1 7E 7 qRiefaal o fau fa=
BT & et et i o IEEOT B SA: IS T S
e siRret & 9 GREf S § emedl
WFIJI\F'ﬁ%I

x(t)

v

x(t)

x(t)
\ )
t

ST 7T o ISTEXVT| Fedleh STereeql | STadehrct
T 9ifar 7 &1

far14.1

HM=d: et 1fd S aret fIvg 1t dqed
e Bt € S 3Hek T o Uy W fer g @1 oW
fyue 30 Hqer ofeee | el ® @ S§ W oM ol
ool STEl o T gl 81 37 A fYue whi 39 e
o form # fefa W o € @1 7% wia fREEen §
w Ak fqug 1 39 rewen 9 oier @ fowenfua %
ql favg W wh 9ot % wE o @ S fvg wi g
SHH! Fe- e B A o A H YA HIl 2
IR Fereasy g § e a1 shud S 8l Sl 2
3 % fau Ak & #er § s it W@ < qi ik
HER 1 il T HgeH e § il 81 AfE Hehl 39
fog & oer forenfya &Y @1 71 HeR o oM T T
B Yeeh o T STl Bl @ g Wedeh SATerdl T
e T Bt et i oft eredt gt ®, Wy S
T et 2

e Tol O H HIE qBT A TR S| HHERUE:
STl 3G 1 T HH Bl € d §H T Rl S Fed
T (S0 et a1 1 2t 1 <o TId) | $Eeh T
v A 1 egfa stk Bt @ @ g fq bl
FEd 1 Y fre Sl o o q) w1 s

TS S T e T 1 Th WA €9 21 T8
il € St fehelt Srerig o o SW o aell 9
el el W gHeh et oF WHN Bidl B I:
I ok Sl o SR T Sl Gad TH e ST i
T TR B 81 T He STaen a%q i T
e feafa o =it 2

RTNE &9 H Gt Jea a&qd AddnTe 1ot
GIeT T T Ul FX oAdl 21 FiR shT T H
T qT 3T &7 el oh U] STAHGA S Bl
B TG P 9 Al oA TR T & h Qe
el  T@ Hehd €1 W IS % SAfan Sgur # BW
STIHfEd qe JUNfed e 1 ST H|

forelt ot goaTeass T i g9 fima <fersl &1 U
91 YT UM Thd 1 S fersll o grfesh e @
1 &9 o €1 STl a1, ehfgd a3, fagd geehia @l
T TN oh SeEAl B qUg weet o fovg | 'H
3T 1™ | STea |

14.2.1 3TTAHTA a9l I

A W T T et 8 SIradt T weand 8l
FE AT THT RIS S18ak G9erg i &l g
gidl &, SHHT HTadRTT AT &1 3Tq: TIT ! &
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T g1 S9id €| SHehT SI Uil Hehg © | S Al
et oF few, St Fehel o YA W A @ §gd did
el SEd WS eIl €, UHA o 3T GHSHh A
ST H o S ® | R s feed T s
el HIZHITeS (10° s) o HIEEhI, TSEehT Wdieh us €,
o oo feme STl © | 3Weh fooiia o4 U8 1 el
safy 88 -feom &Rt & | Beft YHohg & 76 o ok
9= T SR g @ |

sMadTe ‘T o kT ¥ gH Ufd 3he 99g |
ol w1 FE u B ® 1 Fe AT st wfd st
g e § | 39 Tdieh v g Frefua fean St
? | v A1 T ok wen ffoifad qReqiies Gee el 2:

1

Ve

T YHR v % WEE (s) B | e aw -

SMAHRF TG FEIeh T (1857-1894) & TH W

3Mgfd oF A &1 T foem AW fon 1 | 39 g2
(hertz TR Hz)%ﬁ % | 39 UK,

1835 = 1 Hz = 1 o Ufd ¥ehe = 1s?' (14.2)

I T, 3T =1 Ged & quiier ST STavEe

TR

b ISTETUT 14.1 1 AFE &9 T e § 3da

75 SN YSHT HLAT I Sl © | SHRT A
qAN TMEdhTed qRehferd hifeld |

g7 B &I ¥SHA & g = 75/(1 fie)
75/(60 s)
1.25s!

1/(1.25s7)
=0.8s <

(14.1)

arerdentd, T

14.2.2 faremua

M 4.2 H A fRdl &ur o fowemme w1 3ok
feafq afcer o afads & w9 o aRefya fan on 1 59
3 | gH oo s AW 39 Ug #1 ST Sifiek
ek @1l § i | 9 fandt oft femmofia sifae o
¥ 99g o @y uRadd & fefya wan | ST h
o, T g3 W fordt Wia dfa St W W@ 1 &
foe, ¥9a o we o €9 H IRy fag ¥ aia &1 h
o1 Trorfa-fewamo= @ | 9ot f6g 1 A GlaemgEr
fopall ST Wehell & | W WS 1S ekl fohel shart @
Se1 ¢ forent gau fou fadi 55 dor 9 dag ®
[3fEu o 14.2 (a) ] TreRo: fRt faveg w1 fazemm
THHT T ST ¥ WA TR 2 feret Sretmame

fera 1.4.2(a) & e G FaMH & Gord, a1 1
@ T4t 38 F1aR @ Gag & | 2 T
e g3 W MG a1 & | Jesh FT A H
FIER @ 34, s7eran faeeryT x & sl # =y
ferar i wehar &

fars 14.2(b) TF JAFa" QA dicds, 5967 Tfd &1
Feafel @ BT faeergT 0 & gt 7 e
foar < G & |

WA AT o U, 999 & e o &9 T FEafer
q H07 F farEa-=R & w9 § faefud feen
wHal ¢ [RfEw fod 14.20))1 ‘faremE’ o=
Seei@ wea fefa o wed § € €Y fmean e |
foreenTe =X %2 o YR o off B Wehd © | TR
a.c. 99y ¥ gaifeq Tl & f9u o 9 999 &
1y yfREfad 8t @i dicedr” i oft T foazer s =R o
®Y U for S Hehdl © | 36 YRR, LAl q¥il o Heon
oo o 91 ‘g’ o afikad|, YR @ B iafia
B W 9gd den gushia & o gl ¥ faweny &%
IR0 2| ToReTu =R 1 9H ¥ A1 RO 8
Gehdl 21 el o T §, fire g & for faeem
= T WY o SR

forenoT 1 "ed & HA o T el g
frefud fRan ST Sear © | ofed ol § 98 e
G T SAEdl Bl @ | 3] el § W U Serdn
Sad Herd i T YR ¥ o T Hhd ®,
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f(t) =Acos wt (14.3a)

IfE 9 Weld o S, wf, § 2r WedT a1 39k fordt
qUish TS T gfg X & S, q Hwerd w1 HA
8 FTEAI® | 99 e f(f) STedl € @ g e

e, T f=fafea gmm,

2T
T=— (14.3b)
[0}

3Tq: T B £(O) FA T FT e B 2,

SO =ft+D

g 89 S (sin) HeH, f(O) = Asin ot 9 & @
o ®Y G I8l IRom W@l g © | W € S (sin)
qﬁaﬁw (COS)WW@FWW,@'@I

f(t) = A sin wt+ B cos ot (14.3¢)

ot a7t we 21§, Fdent sTadea Ted © | A
gl

A=Dcos ¢ A4 B=Dsin ¢
o, @ THE (14.3¢) T 39 YR fo@ 99d ©

f( =Dsin (0t + ¢) ,
Tef SR D ¥R ¢ fRu u ?

D=VA? + B? @ ¢= tan’ (gj

et o SR I o o1 TRy Hewa Wi
TS A amafeRe SiEw FRY (1768-1830) 5N g
STEROT IROMH o R0 €, S 36 bR © ¢ fepdt of
SISl HeTT i ITerd Uk el (=T ATadehTer
&F T T KT ol & TEARIYUT gRT ek fepar
ST el & |

(14.3d)

b ITTEVUT 14.2 Frefafiad 999 o ol § &H
(a) 3Tad ae (b) HEd fd i &g wd
® 2 UA% el T w1 e fArEy
[ T ocHeh fardisn 8] |

(i) sin wt+ cos wt

(ii) sin ot + cos 2wt + sin 4 wt
(iii) et

(iv) log (wf)

ze7 (i) sin ot + cos ot T 3TEdl Fed 2l 9

\/Esin(a)t+ j % w9 H ot e fRan S Heka 7

3d, /2 sin (ot +7n/4) =

= w/isin{ [t+2—;)+%}

J2 sin (ot + n/4+2m)

. 27
9 Whold hl 3ATddehIc Py L

(i) 78 3Tt i 1 T ST ® | e e, T8t
Wqﬁ@ﬁrﬂ:{ﬁﬂﬂawamﬁ?wqm T ohl
|"|{°\|“|C| ch{dl % | "i“h \5‘||°|C|°h|Q’1 C3 ~{AdH HH4 \‘J‘ld{lﬂ
gl € fTeeh qveIq Wer 1o 7 1 W R
F 2, sin ot F SAEHA T, = 21/ w; cos 20t FH
IR /0= T,/2; amsm4wtwaﬂaﬁaﬂa2n/
4 0= T/4%ﬁm%|umu?:waﬂaﬁzﬁma=rﬁmﬂqﬂ’l
én‘alcmqomlwigumwm%ﬁm%lsﬁ sifam g 1
1 stfaurer fomaeh SwRid il W&l 61 =T Jg i R
g T, 7 & 5@ e #1d 21/0 T

(iii) HEF e A B, TE THA U Ihg o WY Th
fesed: 52l & A t—e0 B W I T 3 YT €Al ©
AR 29 YRR et Ff o I T RGN TE L |
(iv) e log (wf) THT o T Tehigeed: aadl ¢ | 37d:
T o WM i el ot TR el e oK 98 T
A Her ® 1 eAH R, 50 BH R log ot
HUENG BT o Th UEH Sl S| o7d: Te fendll oft
TR ok ifere foreemmae i Frefa =2 s TRl | <

14.3 T ad T

&0 fosl 14.3 % IER x-3181 & 0ol fog W +A 3R
_A IH HiHiel o Hed 31 SR UvE hud & ol
fordt w01 W fomR & | 30 JAFHE TG B A

-A . +A

<=

o 14.3 x-378 & 97 fag W+A $iR—-A Farsit & iw
3T 3R 999 YT Fd §Y FHIE H |

aTer T wed ®, I gt fog | w1 1 faen T x
qqg o g = gt & orER uRafda =i

x () =Acos (ot +¢) (14.4)
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Tel A, o 71 ¢ Teorian 21 31d: Tesh 37 T o'l
arerd Tifa (SHM) &Y ©; sheret Tt atmed wifa fores
T 1 Hold SAEHE §, TR STed 1 Bt
Bl fo3 144 © W orad Tfd A g TH HOT A

<— vmax

x () : T x, 999t Hed ok B9 H
A ;M

® : wiviE egfa
ot+¢ : Fel (FHI W IACHA)
) : han ferie

L g @ L 2
-A (@] A -A (@] A
t=0 t=T/4
—> Unax
[ @ @
-A O A -A (0] A
t=T/2 t=3T/4
<— Umax
L L J L
-A (@] A -A (@] A
t=T t= 5T/4

fera 14.4 T 37ad 77 #Xd §C G99 & S79qd O t =
0. T/4, T/2, 3T/4, T, 5T/4 W &7 &t
Reerfal a8 Tmg foges ge=ra Tfd #1 R
gidt &, T Feendl 81 grfy feifd (t=0) 39
Fo 9 g4, T &1 9 XeR B F07 HT =rel
I TorergT (x = 0 T W AHhdq qor T
1 =g fefaal W =7 gt 21

g ok ergaq O R fefq el T 21 gl qe
A T/4 T &l T 7 1 SATeiehTed 2|

X

ANV
ARV RV

forT 14.5 9T 37ad Tfd 30 §T HUT HT [aeergT Tad
& Tad B & ®9 H

o 14.5 9 x & Y ¢ T WF AAREd & S q99
Tad Weld o €9 § HU F ORI 1AM T B
Tl A, T ¢ St T Serd fa w1 forewan st

T 14.6 TH1H0T (14.4) 9 kT qMHF Gabdl &1 a7¢f

T, o T M ©, S TR fae 14.6 ¥ i fren T
21 T, T AR w1 TH G|

SHM 1 3T A, 07 o Afeshayd fomemd= &1
RO B B (2 ¥, SATIehighehdl o e feRE
THTH &, A 1 T fora < gl 2] Hf qu
FH FN HEH +1 G —1 F o9 R0 w R,
zafere foeam =g feafqd +A 9 -A & &= fa=rm
FHOTN T WA 3T @i oh 0 I @ THE, wAfha
HAEM T B Wehd §, S@l T e 14.7(a) o
femmn T 2

1%0\ A
AYARYAE

for7 14.7 (a) THE1 (14.4) T T ¢ =0 T GHT & BT
& ®Y I fGe9T 7 o7etE | g% 1 3k 2 3
fig=1 samal Ademr Ad fora &

D>CU

59 fret fXu Tu emad wfq @ omme A e ®,
fordt W0 ¢ W 01 &1 TG 1 ST BT HisAT B
o U (ot + ¢) S G U W@ T GHT W
3Mfyd @A arelt 39 TR (ot + ¢) 1 (A HT el
FEA 21 ¢t =0 W el H1 qRAT ¢ Bl @ Y el
FIdish (312fa Shell-h101) Fed ol IS ST 1 8
T t=0 W & o= 7= @ ¢ T fFan s Fehar
2 T W omad T % A 9 @ GEE afdRd
Fell-Fi01 ¢ fafe= e ged €, S fF foet 14.7 (b)
o gt T B
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balees
EJ?& /7 N\
RN

fera 14.7(b) THIFT (14.4) T I (x-t) 376G | G%F
3 dq4 FIE: FoA HT ¢ = Orad T
¢0=—n/4rad & foq &1 g1 serEl & ferg
HEM A GHA B

t—>

3idd: T o HI (A ok AedHd T ¥ Farea
@1 T Hehdl €1 TRl o foag gt (14.4) o ¢

=0rad @ W g W< Bl 2

x(9) = Acos ot (14.5)
wfeh T 1 MRl T B, () 1 71 x{t+T)
T BT e,

A cos ot = A cos o(t+T) (14.6)

379 <feh 27 STEd ISt I Fisd T ST
8, @1fq & wivnsh 20 Aead @ uRafda g €, 98
HH o) T 1 TGN il 21 I

o(t+1) = ot + 21
AU o= 21/ T (14.7)

» T SHM &1 H1v{tg gfa sed &1 38T S.1.
e feam ufa Yehe 21 = <o 1 g a1/
T?, <o i SR 1 27700 Bl 1 T Tlet 37w
T o Ade ¢ qHH, TR o fafa= 8w §, S
fop o1 11.8 & @1 <1 Wbl B1 39 &7ei@ ® o b
1 3T BT I q o SATEd el 1 SN © wdieh

THH! R Th a1 G B T L

X

|
EAON AV/AN
NAVOVAAV

t—»

fera 14.8 gt (14.4) & ¢ = Orad W 3 fa=
STadRTAl & foTe 3TerE |

b ITTEVUT 14.3 G99 o TreAfafad worl § 9w
() TS e A a4 (b) el T Sl &
T & TR LA 3T T LT 2 ek h SAediehiet
faTferT |
(a) sin wt- cos wt

(b) sin? wt

g1 (a) sin ot — cos wt

= sin ot - sin (t/2 - wt)

= 2 cos (n/4) sin (ot — ©/4)

= /2 sin (ot - n/4)
TE We WA e a1 FEuer s 2, e
MEAHTA T'= 21/ @ TAT FHA-HI (—n/4) rad AL
(7n/4) rad © |
(b) sin? wt = %2 — ¥ cos 2 wt
I W TR ¢, TSR ST Ton/ o © | 3 Sger o
T o K Y W W A A o < g1«

14.4 T 2TEd T 9T THEAN el T
T STUM § TH 3@ o 99 oF ™ W THIHH aqd
T T FET TLel Ao T el 21 Uk Teel wAn (fe
14.9) 39 HaY H Hsld hed HH H TARI g HIdl
21 Tk g I e S o R @ et afas aa §
39 fordlt ffv=ra fog o afid: sTr =Ioig =« 9 71fd
UL | T T2 AT el H ThEHE Al T H | 7o
3@ 1 T o T R hi-=d W@d gL st 1R & steman
g T T TR it gui fag #i afg &n
T foreg W o 71 71% Uk &fst e oh ST SER-3ER
T A gE Wedia Mt fasheua: oY g 1 WerE g9
o el o eed fehdl SeR W o <@ Tehd &1 39 ufwa
o &1 S S Nacih w8, I § o8 g gfte
1 e o erfieioaq =8 W sie &1 T e 8l

=’
.\//

for7 14.9 %9R 9 3@ ¢ & GHAc H dict &1 gt Tfd
et arEd T 8l
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aftfereht

o 14.10 35 fearfq =t iford &9 H o
21 | ST 1E 01 P, 55 A o T g1 W i
A o THGHHT T 6 @ 21 S 1 e s
21 01 1 yRies ‘fearfa wfer’ erefq = 0 W afkw
OP , FA[cHS: x 318 o WY U ¢ e
Yy

faT 14.10

t THA % 9% TE ST B ot T HE 8 AR
! ‘frafd |feer’ +ve x-3181 o WY TH BT @ot+¢
T B 1 379 x-3781 W Feerfa wiger’ OP o weia W femr
Y| T8 OP’ BN 5l %01 P g1 T T shidl & dl x-
AT WP i efd yew &1 S €

x(f) = Acos (ot + ¢)

St for SHM o1 wiftsifies St o 21 o suifar @
g p forell g9 W UHHHAT T Ll € ql SR gay
P I o oA W TSl 37Ed T shidl Bl U1 P el
e I w78 i hedl © SH HH: G5 w g
T g7 wed B

P %1 Tfd o W&Y 1 gW fHe off o, S fe
y-3181 TS Hehdl 2| 38 Teerfd | y-2781 W P’ o1 fereendq
y(H) T

y() = Asin (ot + ¢)

g off Teh SHM © TSEh1 ST x- 2781 T 989 o T
& 2, afrd ZHd Fenl /2 | o= 2

agd TIfd 9o SHM o &= 39 HaH o dasR
Yares TXet et Tiid o ferelt o1 R T g wet Tt

FHU HI THEAH ggd TMd H WA ok faw sravaes

AleR=1a o1 § T 1T 2

> ISTETUT 14.4 = T3 o= § < ot e et
TE® | 37 foal R g =1 Forean, 5poia &1 strederTe,
ARfe fearfa qen o 1 faem ifhd #1 T 7 |
ya& feafa # soit %o p & oo sk &
X9 T TIA A A Yt Hifrg |

Y Pit=0)

(@) t=0 T, OP x-31&1 (&I ¥ fom) 9 45°
=n/4 rad 1 HU I € | ¢ GHT G T8

e feem Z%tradw?rw%,am

2
_ﬂ:t+£

T 4) rad 0T ST S | T ¢t

x—?ﬂ?ﬂ@(
T x-318 T OP % Y&Y 39 YR e %d ©

— (z_ﬂ-t+£)
x(t) = A cos T 1
T=4s% fau

)
x(t) = A cos 4 4

T foh A ST, 4 s STedeRTa a2 IR o
% FHT T e A
(b) 39 feafa o t= 0 W, OP x-3184T ¥ 90° = /2

T 10T A1 R | IS RO T o %”t o

* ShI0T 1 Yrehfaeh gohTe o= B o 5o o6t = o erqura gr uRenfoa &hd €1 shivr e1fewr ufdn @1 <7 €9 o okl STk

TN A1 e for@d B d FET SohTS 1 Sl S SEaesh T2l ¢ Aea iR ferlt & sra waiawor, e, deimiex
1 el o s ST % GHEY @l 2| Ifg TR BreriviHda wer o whivns S el e € df " =iy R
TohTE Aea 21 AfE S0 1 i feufl @ f SHep! Tuwed: <1 €Tl SER0T & Tt sin(159) %1 318 ® 15 feuft a1
sin| T sin (15) 1 a9d 15 AEaA HTsin 21 M W ‘rad’ THIE T 390081 QM S o 101 1 3tfenes o+ fomm

ThTE o TS g3N € 1 T arkad | AeT 2
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T HCT 7, T -39 (g—%ﬁtj S

T | T (R x-378 T OP Y& ! TH YR Fa
FE T

x(t) = B cos (f_z_”t)
2 T

s [27
= Bsin T

T=30s % fag,
N
X(t) = B sin 15

T,z

W 39 YRR x(f) = B cos (15 2)1%1@37{

TOHT THIHOT (14.4) § T 3 R &8 T8
J1d Bl @ fF 9" B 3T, 30 s Sade a9

uﬁww—gradﬁwaqﬁﬁwﬁrﬁ

frefrd w3 ¢ | <
14.5 {1 3Tad Wfd § O 99T @07

THOTHE gt T 3 g fRel &1 &t =1 gt
T = o1 99 H1 B A % aUe B 2

v=0A (14.8)

e 994 ¢ R, 3 v 1 fem 9 o 39 fog T waeisan
o YT B € STel U1 SH &0 W ayafierd &l €l
o1 14.11 =1 sl 9 =g oo ? for 999 ¢ ) 98
HO P H AT

v() =-w A sin (ot + @) (14.9)

fara 14.11 %97 P’ &7 a7 v(t) 955 9T P o T v &7
gelg & |

Tei SoTTcHe: Teig 78 <l € T v(0) 1 9 X378
¥R Ta o foradid 21 SHieheor (14.9) , WY 3ferd
Tl ST G SR OT 1 dATCITOTeR T Wa el €, STe] feoreetH
TR (14.4) W W € | FEeE 56 GHfiehiol s
&g for st wione o ff W e Gad B
3ok feTu el GHisheor (14.4) i ¢ o HUeT STaehifed
FE T

d
v)= — x(t) (14.10)
dt

WA 3T T I Y HN o dIceIfoTeh @RoT hl
Y 3 ok o w1 g &t fafy & gdt ger g1
o A S Gl B

e W ® fF CwHEEEE ade a d w0 o
TR TIOT T GRAT 12/ A AU PAR T T8
o 1 IR Ffdse 2, srfa gaet f&enm PO &1 1R 21
&Y U7 P’ <1 dTcatfoTeh ol qel B (et 14.12 <)

a(t) = - w?Acos (ot + ¢)

a() =- ?x (Y y (14.11)

e
(0]

fer 14.12 fag P’ %1 @R alt), T a5 P& @Xva &7
yerq g & |
THIHTOT (14.11) T 3T T A T HT 6
EROT e YAl 1 THI HHIHTOT i, THIEHTO (14.9)
T YT A v(f) H THI o U8l Saehiad Sk HiY
o T S HeRe ©:

d
a(t) = Ev(t)

TR (14.11) Y TH Toh Hewaqul TROMH T &M
2§ o T evrad Tfa | 01 1 T sen fereere
o STHAMUE Brl 21 x{t) > 0 & T a(f) < O @
) <0 & fau a(f) > 0 81 21 37/d: —AdeN A

(14.12)
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o= xR A FS ol B, TR a(t) THIM h F AR
fafde @@ 2
T o T g9 ¢ = 0 W@ W x(f), v(f) 3R

a(t) & =I5 = fored &
x(=A cos wt, v()=—wA sin ot, a(t)|=—a*A cos wt

T 3T 1 To 14.13 § <witan 7o 21 |eft i
T o 12 SATEh 1 el el ©; Sherel 39 3o
(maxima) ¥ 3= 2idl ¢ qe1 37 3ol | Fensti
1 fg=rar Bl 21 x, A 91 A o 9eq foeror
2 (D), —wA T WA & T a0 &
a(t), ~ePA T oA o T oo e 21 fereras
STeRE o TIO&, 3 37O i Fell § /2 1 SR 2
el O BTG HT Fel H 7 T AR B

(@)

—»
+
>
hS

T

0 g

OF

-sz/ (©) \

farT 14.13 9c7 37ad i J fodt &7 7 faeerg=, a7 aor
RUT T STFAFTA T GHA 8T &, Sfer 371
Fere & f=ar gt 8

t=1.5s W,
(a) fozemmm

(5.0m)cos [(2n s )X 1.5 s+, |

(5.0 m) cos [(3n + )]
_5.0%0.707m
-3.535m

(b) THIHIOT (14.9) 1 SYAN L W G2 k1 a7
= - (6.0 m) 2rxs) sin [(2rs™) X
(1.5s+§)]

- (5.0m) (215 sin [(3n + )]
10rx0.707ms™!

22 ms!
() THHTT (14.10) HT ST HH | fig 1 @1o
= —(2n )2 x faeamE
= —(2rs1)2x(-3.535m)
= 140 m s <

14.6 WA 7Mad Td o fa@ oo 1 Fam

=2 i T oF I o qen strer Wi shd foRsdt smon
% fIU R0 & A (FHIHOT 14.11) FIT hid W

F((t)=ma
= - mw’x (1)
1@, F () = — ke x(0) (14.13)
B k = ma? (14.14a)
k
g, o= \f (14.14b)

RO K TE, o gHen Areg feafq &) o ffde
@Al 2 — MU 9% T o7/erd 711 T Yo ol hgalrd]
2| 319 I H1 T ==iel H HHW F W EH UR ©
o wvet efrad ifq i <1 g & aftenfoa feram < weman
2, o q oo o forw Wt (14.4) gRT 1eren
G (14.13) g S foF a1 o 199 9gM &L 2|

b 3QTEYUT 14.5 : his fug F=afafed adisor &
STTHR TXe e A W S e g,

x=(5.0m) cos [(2r rad/s) t + ©/4]

t=1.5s W, fIg &1 (a) fo=a=, (b) A7 A0 ()
U] YRehfeTd hifsIg |

go7 TUg 1 HIviT T @ =271 T THT SAETHTA
T=1s

ST (14.4) F GHRIOT (14.13) I A o fow
T 39 < IR ST ierd LA US| 36 YR ot ok f7om,
THHIOT (14.13) i S IR AR Hid T &H o199
G (14.4) T B Hehel 2

e e fof gHieReor (14.13) o o6 x() o
Yger T GHI B 1 37d: 39 OXE o ol o J91d § S
T g fondlt w01 1 g e et Fed 21 ST
H, 9 o A9 H A2, x* 1K oF FHEE F9 9% 8
Hehd ¢l 37d: 3= ifE® o Fed o

2022-23



EicE)

363

b 3GTEVUT 14.6 FAM FeRF k &I I Iy
FHITAT M Hefd o et ook qen feer emumy
¥ foo 14.14 H <eiT MU STER 9 g €

m

T 14.14

I RN foh 5781 2ok i STOHT Armaren i feefd
Y fordt iR foreenfua foman san =, 99 98 WA
3T T AT | S 1 STedeRTe 1 RIS |

Z6T WM oY T[ech i 379+t |reaen i feerfa 9
T IR x T qn faeenfyd femen ST 21 3@ fe
14.15 | fe@mn o @1 39 frafq § o1 3w 1 wAE
x g R el B S @ e 7€ SR Y HuE ot
Sat & g gr Heifed e Sl @ | a9 2ok TR e
Er
F,=—kx (FAM 5 a6 SR AN 5, S
Teer &1 WA feafq &1 AR wien
T YA HL 1)
F,=-kx (¥ g7 TE AR SN 5, S
Teek @i Hred feafq &t SR uehe
T YA HL 1)

faT 14.15
T ek W ARG 7 &,
F=-2 lx
372, ek TR STRITA et foreeiTa o STgh ATt

e e feerfd o @R ffds e €; gafeu, e 1
Tfg T 3Ted T B | 39 qe I SAerdehTd,

T:Zﬂ'\/?%l <
2%

14.7 TIA G4 Tq § el

WA e T Hd G R i Fefast qen mfae e
S g A 7o Stfehad RHETT o st TR e

AN 14.5 | A <@ ® o TR a1 iRl e
Rt =07 1 T HHF T ST Ho Bl 7 | faeeme
w1 = fefadi § 78 g1 2 ® | 9d: UH 1
s St (K), 759 &9 39 YRR qRetd e €,

K= lmv2
2
= %m @’ A? sin®(wt + @)

= 2k A%sin*(at + ) (14.15)
off Fo 1 e Her Bl @ foreent gRwT faeem
STfeRad BF T I qe1 &1 o wreA ferfd @R W
Aferehad el € | e i, < s e K H, v
& fag =1 i a1 T8 T, Ta: K 1 STk
T/2®1

W ad M W o foedt wor i fefas
Sl fordt BT © 7 31eAT 6 W B < @ T feufas
Foll 1 Heheul shael TXel el o fae & gl ¢ |
FHUA T F= - Jox Toh el oo 8 foed feufas s
e Bl ® |

(14.16)

d: WA Aad i H fomdr ko ki feerfast S,

U=lkx2
2

UW = Lix?
2

=%kA2cos2(wt+¢) (14.17)

T YR, WA 3Ted Ta wd fordt wor w feafas
Sl o STt Bl © e stedswe T/2 2l €, 98
S wre fefa # S qen = faeemami W stfushan
B ® | o1 THiEN (14.15) 991 (14.17) 9 &9
e 1 el Sl E, I g €,

E =U+K
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sftferht

=%k A? cos?(at + ¢) +%k A? sin®(at + ¢)

Ic A2 [cosz(a)t + @) + sin®(wt + ¢)]

N |~

RO T = deIcHS &1 T3 HE W hiSH
o & T Uit 1 9H T U B 8l o

1 2
_EkA (14.18)
ST fop el el o orefi T o e STen i S
g frelt off ool oredl <ok w1 el A St
T Tt Bt | fordt Wasw W et <otk i
Tfast den feerfast el &1 wHg SR fagar W
e o3 14.16 ¥ TfEh 7€ ®

K E=k(®+ U1

E Ut
K(t)
O T/2 T t
(@)
K k(> + U
E U(x)
K
-A o +A X

(b)

fera 14.16 7fast e, Refast it aon Fa S 999 o
%o & &9 H [(a) 7 3] q@r we srad At
#Td g F9 %7 faeergq [(b) § {1 Thas
il aor Reerfast it A1 sadd T/2 &
qvEIa gRIghT #%d 81t aer x & g4 g
& o710 o7 oif 9 &t 8l

&2 <o for TRet e7rerd Tifa o feerfast qen wifast
Tl e fo 1416 H eHW eAIHAE A T )
frea=e ifast o1t it FwomeHes el & Tehdt, Fifn
e =T o o o HEAEl gl 21 fefas s ok
g | T fdie o w9e o wRor feafas el
¥TeHsh Bidt 1 Tifest den feurfast S et SHM o
T SAERI | 7 IR SO =RA feefd sl o st
&l x=0 o o, Soit wifast ; =w feorfd x=+ A W
T8 R dR W ferfast Foff €1 57 e o s i w
g, Teorfast ot o w12 @ wifest St sl © qen i
Sl o T 9 feefast e wedt 2
> 3GIEVUT 14.7 1kg Hefd oh fohdl T[eoh &l Th

HAA G ST T R | HAEE BT HEA eriw
50N m € | 2ok ! STeh! Treereen w1 ferfg
x=0 ¥ t=0 W frel =EH g8 W s b
x=10 cm T Wi ST € | S TERT YT
TMeA-ferfd ¥ 5 cm R T, d@ IHAT TS,
fearfas aen Fa FC IRefed wifeT |

gt
TeshT TS 3T T Ll B | GHIHOT [14.14(b)] W
TgH! ST g

_ |50 N m’
1 kg

= 7.07 rad s! Eﬁ"'ﬁ
qd fordl 999 ¢ W 39T fowem

X =0.1 cos (7.071) BT |

31d:, & HU SO weA fefd § 5 em T, 9@
0.05=0.1 cos (7.071)

Yl cos (7.071) = 0.5,

V3

2

3HAd:, sin (7.070) = =0.866
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T 7ok T x=5cm™ 3T = 0.1% 7.07 X 0.866m s'!
=0.61m s!

m:,@ﬁwﬁlﬁ&ﬁ:Emz

_ %[1kgx(0.6123ms‘1)2]

=0.19dJ

T ook S fefast el =ékx2

= %(50 Nm™x0.05x0.05m )

= 0.0625J
x=50m‘1’('ﬂ€€5ﬁ‘g)'_c’lw

=(0.19 +0.0625)J

= 0.25J
&1 7 ff W B T atferenam fagendd w, wifast St
I B €, o1a: TR R opel S fefast et o
TR Bl € | ord: Fren i el S,

1
= 5(50Nm’1x 0.1 mx0.1 m)

=0.25J
T el 5 cm foeemod W AT Hefeti o AR o SRER &
T 1 78 ol e fagid o R B <

14.8 WA 7Tad i Fearfea & oot 9 T

fRYerd: Y65 TR STEd T o whig Hifder ISl el
T | T eI Sied § eH Ud e dEd B S
Tt faftem aRtfeafal o e @@ sed wfa &
€ | 39 o9 H 9ok Tve eF W & $o FreEr
it st == B |

14.8.1 HATT & Sle™

WA AEd MG 1 WA Y& A I3, o
14.17 ! ¥ifd, fFE FAME & T fR 9 98 mTefa
o gt 2ok o B e B 7 | FAA 1 g8
T 9% S9N U I el € | ek i TRt guad
TR I8 W @A € | A ekl Th AR e
i Big 3, @ g fordt mren frorfa W ger-3=R fd
T O ® | A ST x = O 2ok o ohg k1 S
fearfa =1 gferd o @ S s T e 4 2 |
o o eifera feafqar -A den +A wren feafq @ =€ qen

e 14.17 U Wash GieT et sicres s m qehy &1
T A [HET HAAT G G & | JeH Th
THRIET Y53 G fd XAl & | T &R [Ha
R G Bled W e el 3ad Tha
Exc
T AR o eAferenan foeeaAl 1 SR et € 1w
e € UG Iob ¢ foh it § fewiy o B €, R
FEYAH Tk IS Hifqertam Jad geh J @ien o |
I <gmen foh S« w9 fordt frema o fasfa foran
@ 2, @ IH W TH GAFIT 9 Tl §, FodenT
R foreaur sreren foreae o AU Bl 2
e og faada feen & el w2 | 39 g a1 e
(31719 9) Fed § | e T a9 weftaifa om] e €
9 faRers ST T TS DI gerT | HIR HH B
& | foreh wm ¢ W, 9K ek 1 SueRT Wi fefa @
o x 8, @ ek W A 9l F 39 YhR e
fopan ST ®,
F(J=-kx (14.19)
el Jc SuifaeRar feeris € T8 sur-feris
FEd €, A1 TR HH U o T O o A
fopern ST | ot 5@ et ok T ke o1 W atfues
A Gg HAM ok fo T HF HH Bl B | GHIH
(14.19), ¥ e Wi o forg srei-fem & 99 €,
3d: 98 e W oad g el © | SHieR
(14.14) ¥ &H 78 Gay 9I< el 2,

w=,[—
m

oIl ST 1 STadehTe, T 39 YR I Tehall <l &,

T=2 ud 14.21
—nk (14.21)

TG HAE o o (FHAT Feerish) & o Same 8 €]
3 HAM ¥ T oY Fefd oh Teh [eoh i I ghd
FEHRTOT (14.20) o STER S BN, S0 1 Hifdeh
Y ¥ eriferd B

(14.20)
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sfiferent

> 3STEYUT 14.8 500N m! HAMl feels =i
ot o ¥ 5 kg Hefd 1 HIE Hiek 1 &
T Afas v W T fre T oF W B |
e i 3! Grmewe &1 fafd ¥ 10.0cm
foeenfyd ¥k ®ig faan Sma1 € | FeR &
(a) e T STEdRIA (b) AfIhad =eT qen
(c) SAfHdH RO YRehierd hifeIT |

g7 (a) THIHIOT (14.21) o 3TTER Srei T ST

W%ﬁ?ﬂ%:

m
= 2T ,|—
T k
5.0k
= 2”\/WN§—I = (2n/10)s

0.63 s

(b) T ATad T A HieR T T TH GhR
= TR S R,

v(t)=-A wsin (ot + ¢)
3q: Afrshay =el,

vV = Aw
m

/k
=0.1 X ,/—
m

500 Nm™
5 kg

0.1 x

lms™
3ﬁ'{ 'Q%T x=0
(c) TregreEen &t fRafd ¥ Xy farem® w
hici oh] 0T 39 YhR Fad Tl STl %,

at) = —a’x®
= _Ex(t)
m
3q: AfYsRdd @
a. . =w’A
-1
_500Nm " o 1m
5kg
=10 m s2
3R I8 o W Hfed B B <

14.8.2 T dleieh

T8 wE W ? fF Tehfoa 4 R wd d
IAIHMN HSHME 1 STEdehld 319 el &l T0]

Tfd gRT A o | 36 I8 Ry feRren foR SewrE
1 T eTEd ® | g8 R elicish 1 8 Tk YRR Bl
T | T 1 e o 7 R ol Hm o 39
Teh FR T TeeR 1 THeT St o719 off 37T U et
T GHA © | I dlierskh i fordt 3fed 3 | aiet
T YHR AHRY o 98 Waaarges e H Tk |
TR F IS I FH U % faefuq we B G |
Teol ZER-SU T T Ol B | Ueer b1 I8 IR et
B & FrEen sTadERe T 2 Y6 B B

T I8 Tfud &1 T wemm fofa 9 @y
foazemoi o fou 59 et &1 7ed TIfd el 7ed
g 2t 21 forelt T et dieier W faar sifoe faad
m A9 h1 HIg oY ST HT Mol L A= o6
AR de 7 fE=m I S o T R 9 e gl
et 1 gEw o el g 3% 9 o @1 e T
FeAER T 3 ¥ TR S el 1@ o ST aa |
3o A 21 T8 R 9T 14.18(a) BN <30 TE 2
o 14.18 (b) H Soteh W HERA 9@ Y& fovw 1@
g Sl T YR H To-TEves a2

(a)

b

faT 14.18 (a) mwﬁéﬁ%&wﬂaﬁmmﬁﬁw
@i, (b) 3T a7 T-mg cosO 3= TcT
Y5 @ & W YA & W9e e FE
FoT-STE0f T81 glaTl T79 3@ T mg sind
YT §e1 9317 3l &
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A foF S Seate) § 0 hI0 S B S et
e fefg e g @ 6=0

TieTeh WX Shelel & St hA € : SR i g
o STV TE T qA o o HRU HEAER Td
(=mg)| T 9 mg H1 fadeH Sl F AR Teh
mgcoseﬁwmmmgsinea?mﬁmm
B1 <k Tt 1 TR L oo o el 9 ok e @
Sreent o e fog R feo ®, ora: Tioish 1 i
59 @R (02L) TN WY & TRREE @R g
TIYRE @R 1 HROT g o 19 o 3TIEY T h
THEHA | B €1 5 @R 42 59 91 T— mg cosf
o ST Bl & Safeh TIYNEE ©R0 mg sind % HR0T
A Tl {1 R ok Gl o el W fEER
Afersh gfaurems g1 8 Fifw qd Beg a1 H1 sl
I B W1 €1 $H YRR TR o |ie el 3ol 7 Sl
o TEREE ek g & oA ww e )

t=-L (mgsin 6) (14.22)
Tg Tk JAMIA et el @ S forenmas o wfkomy s
FH FE H] TAH FA 2; T4 FNO T BT 9g
SN = fohan e 21 woft wfq o faw = & fam
% ITIER
t=1a (14.23)
Tel [ ¥ g o aia: oo 1 ol siee ¢ a0l «
SHt foig o uRd: v ©R0 § | 39 WhR
Ioo =-mgL sin 0
mgL sin

(14.24)

AUl @ =— (14.25)

1
If% 9 I8 AN foF fomemud @ ®iel ©, @ GHIHI
(14.25) 1 T o1 TFd & | 89 ST & T sin 6

9 YRR e fRa S 9 T,

6 o
sin 6= 60— ?+; P

5} ¢ eod o B
3@ A% ¢ Bl e, qA sin 6 FH Gi=HA 6 g

foren < Tt © | U uRfefy & S (14.25)
F TH YFHR O @ gH6d §,

_mgL

(14.26)

a= (14.27)

I
Rt 14.1 W THA HIV 9 I AW H, THR oAb
Yeadi o, 91 ®eH sin @ o WH YetEg 6T € |
ROt W =€ @1 S Hehdl € T 9 o 20 39 q &
A o T sin 6 % WF M9 9E B © S99
Ieoet o wred i W e @

2022-23

WA 3Mad Mfa—mar feram Ster g =nfgu?

9 319 fhE TR lereh 1 3Tad hidd A1 H ok
I W Y ® Ol STUeh S1eAUsh S i %Y
T ! T 0 ¢ W 1 A9 Hf g @
Ig ‘&H’ foraT w9 T AfeT? FA1 3TEMW 5°, 2°,
1°, A1 0.5° B =1feq A1 91§ 10°, 20°, A1 30° ¢t &
Gehell 21

Tg&! T §EeE o fau 9% el 'hm & 7m
cActeh h1 STTedehTel 491 ST o foi S1d il )R
TR o SR SATUeh] €A @ eI T sifereh e
T RN § off Aicieh SeateR aa | &l e i AF
SSTT 8 STEM aTel el o foe sfedeRta T (0)
1 TN 6 3T o e sTedeRTA T16,) = T (0), 7=t
¢ TR B AR 3T ¢ 3R 6, H T B @t 3R

fafa= 9 39 YR B
) : 20° 45° 50° 70° 90°

0

c : 1.02 1.04 1.05 1.10 1.18

3@ GRO @ T @ T @me 20°% A W
sTadeTd ® FAfe TTT 2%, 50° e A™M T 5%,
70% o ™M W 10% deM 90° o M W
18% 2|

AR | 39wt off T(0) &1 A9 Wehdl | AR
g I SIoH % Gush g1 dgifas w9 9 ot 9 =
0 Wsin 6, 6 o SR Bl 81 Ok 379 AHI o forg
FS Afe @ 31 & S 98 e 6 F "H H g |
ol 21 ord: BH 78 Yl € ffyea % o g T
Ffe w1 forat i S =ifew) areqd | i off A
of &7 @ Ffefed T e 21 eust e geAl W
off foraR e e S o oIt o | o Femefan
1 22 TSt o IE H a1 Tl W AT9h1 Freqedan
1 T2 SR Tl T foh TW WR W gAW A
Feefar weft o 5% AT 10% ¥ Afew =& B
ST TR § o ® fop fepelt Sieteh o srrerdishied
o gfig 50° % @M W i 5% ¥ Aferes &l et 8
37d: 39 T FANT | dleieh ol STAH 50° a1 399
%4 W Hhd Bl
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@R 14.1 sin O 0 § o Fod o 9 H

0 (39 o) 0 (et o) sin 6
0 0 0
B 0.087 0.087
10 0.174 0.174
15 0.262 0.259
20 0.349 0.342

TfoTdE ®9 § GHROT (14.27) THEROT (14.11) 6
T B, IR sheel 98 § T ==l =) ufd wviig e
B o7d: T Te Tag I G € 6 0 o o Al o
foru et &1 fa WX eTred Wi B

THHIOT (14.27) 91 GHHOT (14.11) 9 &H
e @d ¢ T

a):%

I
T ATATh T SR

T=27r/L
mgL
319 HifR olieth HI SR %AEH 7, o1d: g el
1 9 mL2 % e SR 599 BH TR dieis o 3Tad
1ol ok oty guifea g foer smar @

L
8

(14.28)

T=2n (14.29)

b 3TTEVUT 14.9 39 TS dlcTh &1 olas I ¢,
S & Wehe o g foh e © ?

7 GHIRIT (14.29) T fordl TR Aicteh Al STeiehTd,

T=21t\/Z

g
9 999 9 &9 urd o w,

_8r

C 4n?

W UF GFhe o 9% foh HW 9l T Alcddh hl
AEdRA T, 2 s Bl € | 3Fd: g= 9.8 m s ql
T=2s U W dicts &t Ao

L

_ 9.8(ms7”)x4(s?)

L
4*

=1m <

14.9 EHIET XA ATad A

T WA € foh o # <o o ol foret ol dersh
1 Tl eR-+ A B S @ | e S g § 2
THT TN T8 ¢ Toh o1 1 01 ol a1 Toh W I
e olieieh 1 T w1 T wd © forEd efit-ei
THHT Hol-&79 Bl @l € | olicish o 39 YN oh
el 1 sTanfad Sl wed © | SniEd SoHl o
Tty T &1 St 1 ef-+ & eiar @ € ety
A &Y W <o e Wd € | A9 ®9 | e
ol ST o €1 BId © | 39 Yk ok el el sl TRt
3eteh i TTfd W Yo 9HgH o o omeu fo=1 14.19
o guiie fordt ferm W fomar o | 7 el e - feeriss

T
o g i
|

fera 14.19 TREY 4 39fkerd v T1e9H Jiad aXd [eoh
W STgHeT g FARIYT FIdl & (9 HRU
a7 3qd: faum fafa d e srar 8

F1 e geameer A @ ST IS T[T FEAeR e
e @ wn #1 A [Eeh W AN w SR Ui
Wiget BIg e e at FHeRtor (14.20) & THER

" 0= %aﬁﬁvﬁamﬁr@ﬂmmﬁaﬁm

qenfu arfas fearfa ® Teer o afew # e Arem
(A1) SHHT Ifd W HIE TEHH oA ARG FH3m qo
- M i AlfAk Sl Sl ST e
219 UREST Wem o (1 ok ok off) a9 o ®9 |
gftafera g (fast 14.19)1

3TEHEA o URAY WEAH Y Whia W AR wam
IS ekt fordll 59 H Sal 81 a1 THEH ol 1 IR
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=9 BN QA Tell & w1 X ot g4 BN WG
A T TieTsh o A7 o SHHMU Bl 8 [
o oW &1 TR FIfS, FHERWE (10.19)] T I8
a1 &t fgen # famda feen & wERa @@ @1 A
e 9t i F, 9 frefyd foen e

F,=-bv (14.30)

el eFTeaeh Teeier b Hiea™ & O (ST &
foTT voaT) , @ T[eck T 3THM qe SThfa W AR
Tl &1 GHIFOT (14.30) FIHA: o o = T4 ok
fore € au 2

e HAAN W HIE FIHA m Y SeHl Bigd § df
FHAF H1 S § o g B € qe1 SHH Th
S T MR e B Sl |1 59 ST hi SoTHH
1 Hol T hed ¢ ford o 14.19 O § <wifen
T B | ST SSAHM i gl A A S Eied € df 39
R T JeaaEel (TeI=a) WFg—kx,WW%\l
&l x oM i o erEee § ferere Tt B W
YRR fehel 8101 SomM W 1 & Tl Fel g il
? F=—lx - bv| A fREl &0 ¢ R SoAM 1 @Rl
a(t) B A =g &1 W o fgeda frem & ofg =1 feem
H @ 3 R W 9w el @

mal(t) = -k x{t) - b v() (14.31)

el W eH WG9l Hehd o1 WA Tl fehan § eifen
T THiaH i 1 avi # ®© €

o(t) TN a(t) & TTC x(t) o gum e fgd=

SFeTsheTSt ShUT: Hireenfud i W W W Bl @

mdz); +bd—x+kx=0

dt dt

YHIRTOT (14.32) 1 A o7 o SAUTA TTHSH o

o G9E U 7ok i Tfd 1 G0 Ll 1 THRT B

i w9 | B ©
x(t) = AeP”?mcos (wt+¢) (14.33)

&l A SAIATEA S KT AAM e @ THHRT FHI0N
g e @

k  b?

m  4m?
TG B H, AT (cos) T 1 AEdHA 2n/0f ©
W e o a&d: e TEl 7 Fifh i ebiem
g9 o 1Y T wed © | fi off aft weh strerdenta
T ¥ 52l 9 2, 9 ST (14.33) g Frefa mifg

Gf=tehe &9 9 3T 7 |

(14.32)

(14.34)

THIRT (14.33) §RI WY 7T & i fo 14.20
T fEu SR Uk fewor gy e S wehdl € 1 59
T Teh IS el 1 Hifd 0 Fehd & TSIEehT 39
Aeb2m G o T i+ e € |

-10¢ 5 10 15 20 25
t

fera 14.20 3o & ¥ed gU ST9H & T T S7adiqd
gJeTeh Giehe &9 G 37! 8idl 81 15T STaHeT

g W o ga ®9 G &1 g St 2

- N c 1
fordt eemfed ot 1 IR i EkAZEﬁ?ﬁ 2l

IfE <otk | ofeTed ©, A M SR 7 e, 9
Trg W R e 81 9k sreme @ €, @ g9 o
T Aeb/2m HEEHT 3G T 1 ST FT Tohd © |

E(t) = %kAZe’bt/”l (14.35)
eI (14.35) ¥ <9iar @ fon Fa &1 e Sl
FO o W1 =i ®Y 9 Sedl € | e i, oy

A 1 el e ¢ R foEe et [%]m

T 1 W ogd HH E |

T we ¥ 3feafad Aol § b &1 °H I WA W

STEHTEd JIeTeh H HHIhIUT e oF 7% 9T JIeish

o fou gl o uftefdd & o € |

b 3TETUT 14.10: F 14.19 ¥ 39w 7w Stk
o fou ek 1 %M m=200 g, k=90 N m™!
aT raH fEeRi b=40gs' € | (a) QoM &1
e, (b) 98 9T SO 9 Hud &l
AW AT ARTHER HH H1 S0 & Sl & a
(c) 9% T9g fod aifses et oo eRfyye O

F1 el @ S 2, ufierford skt |

gc¢7 (@) km=90x0.2 = 18 kg N m'!= 18kg? s2;
THAT ([l = 4.243 kg s 3 b= 0.04 kg s 37a:

* T o g W el ot W ferdt ffvea wremeren w1 feafa 0 W g W@t x 3| 9m @ fererew w1 fefud w2
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aftfereht

b, Jlam 9 31 fre 81 St (14.34) § 376 e T

T =2x /ﬂ p /Lkg_l
i 90 N m

= 0.3s
(b) 379, WHIHIUT (14.33) §, @€ 94, T,, foed
ST ST ST SRR ST 1 STl W S €,
_ In(1/2)
27 b/2m

- 0'633 x2%200s

=6.93s
(c) & q97 ¢, ,, ford <o =0t =it IS IR G T
AT AR A 6t 3l @ St €, TRenferd s o
T & iR (14.35) &1 HeEal ot Bt 2 | 39
eI 9,

E(tl/z)/E (0) = exp (—btl/z/m)
3l 12 = exp (-bt,,,/m)
In(1/2) = ~(bt,,/m)
aFerE t 0.693 = 3.46 s

1/2= X 2008

40g s

€ STde H &7 hIel 1 Tl & I 3d &l & Hifen
TEIhTOT (14.33) 317 (14.35) o STTER 1 AW o
a7l W TR et B e < TR S wefieheon ok siTelioht
o U 2 B <
14.10 YUTITEd S AT 1A

o Tt R (S i W s A1 HEE 9
TeHT T3 IS T[2h1) i IHH! Are=aeen ¥ fazenfua
T g FoRal STl © dl 9 ST grbfaeh S o 9
e HT A 1 T YRR o o Ged Sre
FEad 81 Gl g <o Hed SURed e drel &
Il % FROT Fefd: TF S §, TN FIE SR FRE
() T el F ST W TR 1 TH e
WUt stera Uftenfam aiem wed 8 7 fHet ueh
frafd W fouR & @ HEA 9” 9d S T
afrerdt &1 foreent Witk eTafa oo, 1 wft=nfoa sefa
e S 1 YUlfeq sreren ufferd eedl <t o
ed o wad wewqul qea dg ® fob e ero
Thfaeh ST @ | S T8l il o I8 el 9
F 3 @, W I F@ T TR Ve STAHA F

I 3T W O HeRT 2 (31eren foreht a7 =afa g
el ®Y H ekl <) 3Tl ool ARG I 5
FAEEY Tfid B 2
T ofifere fordt eTamfea aieier W T9F oF 91
=0T % el F, 3T %1 i3 Tad] arel s F()
SRftd fFan a1 © | 39 9 ) 39 YR fefd
FQ T,
Rt =F, cos a,t (14.36)
iRl (14.36) g Frefd ot o1 1 Haew
YA oA, STOHfed o dl Shaned  gonfed
§ oh HaASH 99d oF 3{qid Tfd Rl 3H YRR e
FQ T,
ma(t) = -k x() - bv(f) +F, cos w,t (14.37a)
THET (14.372) | ©RO1 i d2x/d? g7 Hfaeentia

T 3W QIR A W,
mdx | pdx 4 F cos ot (14.37b)
de? dt ?

TE mFHAA dret 39 Jfer 1 A g 8 5 W
o, () T aTen Te FERG 21 IR § ifer
Y WIhfaeh G o F o HL T 5 TF 39 R
Tk A g S @ € dl Wik g e
e efior B S ® SR a% Nifud W’ a9
(i) eTgf | e i ol 81 Wiehish e
% Id & WM o ST qifer k1 fawered g §

x(t) = Acos (ot +¢) (14.38)
el ¢ ST o oF T STH ok &0 § W T B

HEM A FI0E ST o, 9o Jonfed e o
1 Hor ¢ N9 B9 39 YHR o W ©

Fﬂ
A= ) 1/2
{mz(wz—a}j) +wjb2}

(14.39a)

qM tan g = Yo (14.39b)

a)dxa

TET m HT H FHAA T v, 3R x, T (=0 T K
& FHEY: A7 IR faere € | U8 9% & § 59 'W
et e S w3 B

G0 (14.39) <31l & for stmam afi=mes 9
F (HE) g | AR wRA R o, F 0¥
st 9= e o gy B9 &1 oferensi H =H

U] GG (T ) B S &1 THHT T T I
fordit Wik o 3ot & 9% YUifsd <o © S e gR1 et

3ifers w1 - =Iaer fE@d §1 o/ g9 39 |
TRftufil W faEr 9 &
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(a) 37T 37qHGT W& UR=Teidh 3Mgld WIdkldad
argfe @ ofyw fu=r & ww feafa 7 op,
m(e? - w2 | Ad FHH S| 3Td: FHHT 14.39(a) H
SH IR I UG HH Hehd &
A= —a) wf‘(’_ ) (14.40)
fox 14.21 ¥ from # sufeed fafa= dimmed o
3TaHEH el oh T fordt Jrereh o foemds st
REeH oo w1 v sEfa W feRa el T R
B S, T IRl 9 o, /o= 1 39 W& M
Afrehe B §1 59 o o o T <9 € fo arame A
B R F91 IR TRl arTe et g B 2
s &0 I g & aked ®© @ 9@ g

A oE] HI Wl R o UaL g S @l
< T SARIH 3T 1 3R SRR €l 81 0 7€ T
A ot eyt feerfd gt @ i foneht areafaes Fepm
Y & Bt © aiifen aterHe fepelt off erereen & qoi w9
Y I AL T Al S el gerd ge fvem &
3w foman B foF 9 319 ool W 39 Tefa | 9o
S € ok <Iet o1 STTadehTel 3ol o Wishiaeh Sfadehtel
o SIS Al © 1 el o SIor 1 S St g
B T8 1AM stfueh o Bl ® W od el e @l
Fifh et Ht e Td § F 7 FS TaHA al il
& 21 T A W (b) H T B S|

(b) ST&T GR=ITeTeR TG WIehiceh T o ke
g : AR 0, 0, F A FH 8 m (0?-0?), b & 3fa@

/Xb#sa g/s
1

0g/s

\b=140 g/s

—

0.6 0.8 1.0 1.2 1.4
g/
farT 14.21 YUifed Sicieh &7 3EME YRENTT 51 &1 ST
37rgfed o o o B H @,/ 0=1 T AEH
sfwaq &, S TR ST I gidt & 1
e (TR 4 SRR 37957 1 fafi= gimmsi

& qRgeYl & | 9% 1 a1 3 AR ° Teqad
aen sifywaq saHe & a3gedt & I

Al o fTT 0, b ¥ 984 HH B 39 STEA H FHIHI
(14.39) B <l 21

T wb

T8 W ¢ T fedlt fifvea aftemes emgfa &

foru sifershad H9e SAAM gitaretsh STefd de sTaHe
W R el @ IR 0 wehR Heft ot ord el g S
IR STghd, Jcteh i UIehiaedh Tghd o6 IR &l
S € Al e R ST AfUehad € Sl €1 3™
GRS i TS Fed B

A <feh Sio o BH TR § Heiferd qitsed
@ i THerdt B | gell @ o w1 gER S9E TR
HT 3T ST € | S T8 3 feran g ok et
FI Al FAE % AR BT B Rl W R
T 1 9 1 el 1 UIehiash ST o THeRICS
T H T

TG deF 1 AR SAfud =men w9 o fau °H
Sifere foe 14.22 &1 «ifd T & SR 9 afieha clarga
% 5 e Ao dehE M B | A 1 9 4
SASTgAl THE € 91 3 A Y darsal R ® |
376 & dleteh 1 % TAaM o1 € | Heog S o el
Fell 39 dieie ¥ 3 ekl i TMiARd B €,
HTETEY o el H o € | Helg SN gRI g
T e fohen ST € | 39 uRErer 9o & sTef
dieteh 1 o Sle i STg o THHE Bl 2 | A e
AICTh] 2, 3 AT 5 I STfRAST *1 STacleh &, df

A=t (14.41)

5

forT 14.22 wa & 3R 9 et -1 &aiE & 5 T
SeTH |
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aftfereht

T O9E UM € o oW o 3 weft fafi= e @
AU -1 Trepfaer gl o Ser Hid B, W A
T stcafih stemfed Bt 7 IR HEw T @ e |
-+ 3o St 1 STgfal gietda erdt 8 31 afd
T o A 1 i AEfa steifq 9ie=ed 9 & eghd
Y fg=-for= el @ Ser S € 1 3 <o o
B BN B Tohw licieh 4 1 SRR 317 <1 clierehl
Y faqdid el @ | 78 ot 1 1 & gfd @ <o
YA © T THHT A -+ Sgar gan et 8
SR | SR S it sfe e 3 2 | e e
1 %I 98 ¢ Toh el 1918 1 o, 1ot Frenma i
yTehfaeh Mg aRETe aat i Tgfa o Hurdr g
=feT, T Bl 2 |

379 % T ohadl WO el ) faer feer @

anfg) o fowa & orret steam o wew ferdt =it
TS AT hIE ToH, his o YA ARA Hi 3T
qTehiceh STl G921 T STel STad] oo 31
faeiiy e =1 yolifed e YeM T Gehal 21 41
TAmERT yUifed s H S o, Fem w1 e
U ihfaer g o @f-ehe & af e o Tam
(3TR) W T Jfeg 81 Wbl © Tored fommer 1
fearfa Sea=1 81 wehdl 21 38 HROT foRel ga 9 e
q7g O] 1 *eH 4 HeH He F 9ed &
gare & S 71 fRd &9 o et % wRo g
Tl ! THEAM 9 T &ffd 7 9= &1 o TE HRO
2 = o8 wefl Tk & Wl qen eSSt 9 oo
gl fordt W 1 Uhfae g SHH! 9T, S

o 3T Yraal den 39ek e § wge e &

fSehl ehaiel Ueh Wishfaeh @Mgfd Bl €1 WH:
et frerta &1 e Tiepfaes st & Hehdl B
3 39 YR o Tl (e e/, 9 wWo

gehfa R Freft et ?1 o o 11 wrpfaes et
oJehtdt AT T TR o WieTehe et @S9 erfd qgeA
1 arreiRT Taifes el 2

QRI9T

1. 9% 0 S @ H SR § S7ad] A weend €,

2. Th o YAl Wk hl G H o AU NEYIH GHA T hl il Hhed & | Te G °§ W THR

et 2,

T=1
1%

fopelt arrerell e1eren Sl A R 7TgfT S@eh g1 1 ehe W R fehw U el 1w gt § | SI W

gl ® 39 w9 H W S

1 8¢F = 1Hz = 1 3@ 9 ¥ = 1s7!
3. W aad ufg §, foret o w1 SHeR! wreeen & fefd 9 faRerT xf) 39 YR e fE S e,

X8 = x cos (ot +¢) (foeem)

TEl x [T 1 ST (ot + ¢) T FT FA, TN FeAl [RF € | FA SN o A F S

del A ¥ 39 YHR Hafud e @

o= %,—n = 2ny (Ui 3Tgfd)

4. WA AEd T, THEAME dqel A % SH 9 o o™ W YA gt 2, | W v el @R
5. el SEd T o A HUT oh o qef Ul I WA ¢ % B % ®9 H 39 GHEN FH FW@ ©,

v() = -wA_sin (ot + ¢) (3T)

a() =-w’A_cos (wt+ ¢)
= —w’x (1)

(TaToT)

Heeehifers foan o Wil emad g g gH o 3R A Sl 39 YHR 2@ FHd B
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6.

10.

11.

W ed i fRet wu w1 9 i B € TEH SH U W S UH oo SRifud @dl €, S Hu ok
foTae o ST, Ao Gsd Tfd o ohg i AR FfEe e € |

T e T A A, o o, T o K= 2 e e 5 U = o @
2 1 AfE i =i 7 g, A R w5 ot AR Sell, E = K+U e € 3R Edl @ J9fd K ik U aRefdd
R

MESIAM 1 IS HU1 S gh oh 0 oh SFTHR ol FoaHa a1 F=— Jx o Y96 § <o il 8, T
aad T geiten @ fogen ferg,

w=\/% (vl eTraf)

qen T=2n‘/% (EIEREISD)

g feE & ek o Ff wed 2
o HIl W qe HI el ielh 1 T Wik Wlel SfEd T el € | SHeRl Sedshie,

T=27r\/z
g

et off amedfaren SrerEaE R & AR Sl qed Hid GHF U2 STl @ i STel del S Hu
el H GFA AU AF S B ST o § CAART FL 24 € | q9 ardfae et qel SEe
i I syl T FEd € | AR FGHGH T Fy = ~bv ¥, T&l v etk BT A A b HGHA R T,
qo Shelsh hT T,

x(t) = A eP?mcos ('t + ¢)

e sreHe s =1 71 %6 B, @ o ~ o, T o SEHEd Seih HT HIoE AP € | it S
F AF S E #1 39 YFR o W@ T,
E(t)=lkA2e—bt/m
2

I WIepfaeh HI0H TG o o e JaeHH 6@ R o, FOE G F1 FE a@ e a9 S
foFan ST, @ 9F FEE @, FE S T A B T | 3 Al BT ST T AR B § 5,

0,=0

S AR w9 e € |
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s Tfq 1 @F gREfa & fag
=Aq9 TE
s fav (1] s veo
FiviE g ® [T st =271V
Fan fradis 0 fom= feam W 3T T o forerdd el
T ARTR AH
EclERnic k [MT2] N m! WA emad fa |
F=-kx

faemone faua

1. STEdel THE a9 GAF 8idl ¢ TSeeh Ieeie id &1 @ TR el € | 360 YR, THd et
nT o UYEIq T %1 @&F RN et 8, Tl n HiE i 2 |

2. U It MG WA eTed T &l Sl | Shee 9@t et wd S 9a-fem F= -k x g At
Bt B, W aed T e @

3. odat Tfa erd-at fm we (S uEE g #) qen fgfam o Wit emed s —metr % R Se
B gHd | 9% ok gRW H, A w7 Fend, §F ofdwq Kemsi (x 9o y) ¥ 1/2 rad 500 f
B =6 | 36 Yo, g o1 fSrment ey fearfd (0, @) 991 9 (@A, 0) & —m o?r 91 R
fFu S W A B & g9 H THEEE ada Ta w |

4. o % T feu U AF # Paw @@ ered T o fa € SRR 39 sTaeEE © SR 3 v
=1 quid: feifid w6 & fag vaiw € | 3 erevas wd @ "Wehdt © (i) SRfush feufa qen e
o, AT (ii) SAATH qAT hell, AU (iii) ol qe e |

5. 3T fag (4) ¥, fRU T A steran et fd i wen &1 fufor sRfuw feafa erean smfues
A g R S R o

6. AETozH AT q Henstl dArelt I WA MEd adl BT FASH AR TY H A &l Sl | TS
el asft el B § WE Tk A 1 g <ot i i gt whi quiies [urS el | qenfy, fae
et T 1w € SUgE ST ki Sd WA IMEd Tl o ®9 W o oAl S Hehal €l

7. O @A WA 1 STEdRA STAM 31efal Sl L@l el (adies R AR 7 & | Teammyo
o A TS el o STEdehel THeh faTid € (SR Wi gdra frEw) |

8. ot e dierk &1 i @y Hoig oo & fog @ @ ered wfa g 2

9. f&et o =1 wfa af wxa aad T 2, 4 SHeh foeemmy w1 1 w9 ¥ § Rt w9 §
foran ST =y ¢

x=Acos wt + B sin wt;

x=Acos (ot+ a); x= Bsin (ot + )
3 il w9 gola: waqed © (et oft Tk ®9 1 o= T w6l o U’ A oFe fRA S wehal € 1)
T YR TEHEd T Tad Tfd THIEOT (14.31) Tl 1 § Tl ofead i el sl | I8 had
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2m/b ¥ 9gd B GHA S ok foTq € Wiehed: e Sed i gl @, 8l b srawed i
21

10. YUNfEd el H, 0T 1 T SToen A (YUNfEd el i HHIRG o6 q99T) T UH 81 STed
Tfq gt © gt srgfa 39 0 H1 Wpfad G o T e S qunfEd <o S wE A
M I BT G @, B T

11. I STaueA &1 o7eyl oraeen | g1 w1 feufd § ogAe W et sved fa %1 S ed el ©
Fifer Gl Irdfaes FewE § 9 7 F9 ToH 36wd & B €, 9% Ie sl & Fi A 7, e
feafa ot off et 7Y ©

12. YUifed el o T, U1 HT WA TEd A HT Fell YONEd e IA FI Al 9 T i
el § Tt Bt @

EH

14.1 9 f&u TU SRR § A eed w1 el s @ 2
(i) fereht T g1 T % UH q2 W TR 92 q% S IR U U rudl A qh e |
(i) fordl =g TeHT T I gak wl 3! N-S faen & forenfim 2 s <11
(iii) 3T FeAAM e% o URd: FO A Har B eEeeH I |
(iv) frst &am ¥ et T dR |
14.2 9 KU U 3SRl § HF (SF9) WA e Tk qen A fedl Wy 9l oed i € et
FW@ T2
(i) 9ot T 3T 1y o uRa: ¥ I |
(i) fordt U-—cft ¥ <amam™ 9R o &9 & 6 |
(iii) frdt foeha o FeR o iR TH dfa sART &1 1fd 59 39 fa9 fog 9 9 I & o3
9 g% €9 9 Brel AT |
(iv) frel aIgueme o9 &t 1o Grmaen &1 feufq o6 uRa: =amues &1 |
14.3 fod 14.24 % fordh w01 %1 s a0 o AU 91 1t 3@ KU 707 | 9 9 wHE-91 IR@ A i
1 90 T § 2 SH A R S F T (3l T ol T ) |

(a)

t(s)

LA A
RVarCydyast
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(c) L >
1 4 7 10 13 1(s)

X

NVA N /ANYAN
_3\/2 MO 1\/2 3\ t(s)

T 14.24

14.4 <= f&u 70 997 o Worl ¥ ®HA (o) W 3TEd M (b) e W "Wl e A T@l, 99 (¢) S
Tfq 1 FET0 T € | Gk SfEd] i w1 SedeRTel A B : (@ IS HARHE SR B 1)

(a) sin wt — cos wt

(b) sin® wt

(c) 3 cos (% -2 wt)

(d) cos wt+ cos 3 wt + cos 5 wt
(e) exp (-a*t?)

6 1+ ot+ ?t?

14.5 % %0 Th R 9 10 cm T R feora <1 fagenil A den B o ofte s Xl ofad g Y @1 8 1 A
T B Hl AR HI M Hl oFHS M AR I, ©ROT 91 H W o oA o o8 A i Saih
TE HT

(@) A f w2,
(b) B flt w €,
(©) A &1 3R 94 g AB & weq fag W €,
d A® FRIAECB I 2cm T 2,
(e) B! 3R Sd LA™ 3 cm [ &, a0
) AFT IR IA LB T 4cm T
14.6 1 fRu U foret w0 & @R q qn foRer x ok ot wedi § 9 fered Wl oed i Heg ®
(a) a=0.7x
(b) a=-200 x*
(c) a=-10x
(d) a=100 x*
14.7 %6 oed T w3 fRdl o w1l w1 e A fRe Tu faeer wer gri fRen S R,
x(f) = A cos (ot + ¢)
Ifg o1 1 AR (t = 0) Feorfd 1 cm den SHHT SR9H o1 1 om s 7, A HOT KT AEH q FRIH
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el HIU FA € ? B I KON A s B | AR WA A A T A0 B ok oIy wiel (cos)
e % WM W 89 A (sin) B 4; x = Bsin (ot + o), @ ST R gfqerei o o1 &1 sy
qe SIRMYH el HIUT FA TN 2

14.8 el AR g %1 Y0 0 ¥ 50 kg @ 3ifehd & iR T9M w1 of@E 20 cm € | 39 qell § o
TN 1E fuve, S faeenfid ek o foha1 W1 €, 0.6 s o fedshrel § Sier &l @ | fiE %1 9R fha @ 2

14.9 1200 N m™' FHM-feria %1 HE A a5 14.25 § 907 6N fFa afas &9 9 o<t 2 | w9
o g TR 9 3 kg 5oA9H 1 %1 T4 e ® | 39 fivg %1t iR 2.0 cm < a6 @i T g foman
SR,

faT 14.25

(i) fave o e &1 M,
(ii) faug =1 SAfiehad @O, qen
(iii) fave =t eifushaw = @ SIS |
14.10 9E 14.9 ¥, A Q<o HAAT FaiiTa sfeeen § ¢ a9 e 1 feafd x= 0 ® den ad 9 3¢ 1
WM x-3187 1 HATCHE o2 © | o w0 fIve o faem x ®1 §9F % %o & ®9 § S5, SEth
form =€t &l AR (t = 0) W g9 fuve,
(a) sTot e feerfq,
(b) Afteram arfa feerfa, qen
(c) @ifershan wdited =i feafd w21
T e T o foly 3 e T TR 9 ongha |, o W el eIRfueh e W fhd w9 o fue § 2
14.11 T3 14.26 % T U g oM@ < adet TdEl o aeged € | YT SRE W g6 ki 5, qReHu-shTe,
s feerfa oiik aftermor =1 feen <wid ¢ 2 1| woish weheor #, qfihwr &3 w0 o Bea-afie &
X-3181 T YT H1 qEIE WA Tad a6 HIfST |

T 14.26
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14.12 = & T Yo W ed i o fag qegedt féw gu w1 ema wifew | ol e 1 e
(t = 0) feafa, ga =1 =0 qen wivfa =ra 3eifse | gmar o fau g g | ufeeaor &t fen
e AT | (x B em T 99 t R s H AT 1)
(a) x=-2sin (3t+m/3)
(b) x=cos (/6 - 1)
(c) x= 3 sin (2rnt+ n/4)
(d) x=2 cosrt

14.13 fo9 14.27(a) ® k 9a-feerisr 1 forddt wart & Tw fR &1 7 38 oMuR 9 el a9 3 g
R ¥ T T m g1 < T R | HEE o g R W el FOSARfd % § wHE o St
2 | fo 14.30(b) ® S F9F % A g FoR @ SoHEE m Sl S T 2 | FHA o e
w1 ol 14.30 & WHH & F R aifd foman @ € |

k

1111 F
Iy LSS
(a)

faT 14.27

(a) T THTON H HHA 1 SAfuehan faear @ 22
(b) AR (a) 1 TEEM T (b) o IA FAAM ! Yo VIS A ST, q J&F GHW § I Hl
STEdHTA Fd BT |
14.14 et Yommel & g5 & faferet 82 4 fued &1 w2 (@M #1 & ) 1.0 m &1 | Af e
200 rad/min ! HUF g 9 T 3fed A H €, q SHH! Afeshad = fhat € ?
14.15 = o Y8 W Tecd @0 1.7 m s2? ¢ | 9% el Wl olieteh 1 gedi & 58 W A 3.5
?, @ SUH HEH % YS W ISl a1 B 2 (Yee o Y8 W g = 9.8m s2)
14.16 9 fRu T yeAl & S« g
(a) fFdt w01 * W oMad 7fd & SMEdHIA HT TH 3T HU & FAAH ql do-feersd | i

m%:T=2fr\/'Z: | I A At di-ehe T oTed T S © | a9 TR e aere
HT ST oAlcdsh oh goqaE W A = &) & ?
(b) foreh Tt wiich &1 7Ifd B HI01 o Gl Sl o foq afiehe Xt e Tifd gt € | 5 il

o el o fow ws i g faveor g <wiian @ TR T @1 "4H 2n é@raﬁwgﬂm%lw
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(c) ¢ =aferd e wet afd forelt MR 1 =it 9 fivat @ | @0 qoa &9 9 iR w09 s@ht o€t
T HH A § 2

(d) T 9@ o g Hod ®9 9 fiRd fwdl ohfem & ol o @i oF od &1 g
2t 22

14.17 fodh =R #1 o9 ¥ | <o 61 I Gl o, (5Heh elicsh 1 50| [ M 8, dehl T € | %R
R 51 &1 919 99 W THEEE = v 9 TaEE © | A dioss Bea fewn § eroet wmemeen
feafq o oR-SeR SIS SeM HT 7, A SHHT AFdRIA 1 A ?

14.18 3THR %A A T A h o Tk Hich 1 SoMHR THST p, B9 o Fhefl 59 § T W@ 2 | Hich
F ol A9 A WA VIS 2 2, U8 <WEY fF Fieh FW-AY WA Ed e w8 ForHeh
sTadeRTe

T=2n |12 %
P8
Tel p Fieh 1 A B (59 HI YA o HWOT HEHET FI AM0F HAY) |

14.19 TR @ i fopdl U el 1w fo et =oor 99 @ e 2, ae1 g faw agHed ° gen g
T | S Wl § Fw SeiR AT @l Sl § | 7 J9iie fh e §u 99 &l gl %4 ¥, @9 U
it § UN w1 T Gl e T HT §

rfafiem a1

14.20 fo3 14.28 ¥ MU STAR V A0 o fRdl a1 w& &1 Mol (RA) HT ATIET FE & &TFA a
21 30 Wel § m SoME H1 H1E et fam o v % Fw-AE i w wwRd @ | 98 <wiEy fR
Sa Tieft i efel = aR g Big < §, d o8 el Aed T wdl § | Se- e fereon i
THATH AHFHL el o STadehTd 1 sk Ad sitey [fa 14.28 3fEw] |

I

g
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14.21 39 fgt 3000 kg AWM & el dled W GaR § | 98 "¢ o o9 39 o6 &1 e gomeft
% el TR 1 OG0 FL ® ¢ | 9d THE 9d 98 W W@ 9l 7, 99 e 15 cm ST
B e | W A, T gl <o Y oty § Ser o SEm W 50% e 8 St ¢ | fefted o
UMl 1 Thed ST ¢
(a) Furt feerien, qen
(b) FHHF I TH UG o YoId 2TeRNYe dF oh fag stewed feemis b
T Wit foF e e 750 kg SAHM o8 B © |
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14.22 % U fF aw W o6 T w3 R w01 o foau <o & e ety w1 ofted eSSl
I eafy &1 oirga feufae el o 99H et § |

14.23 10kg ToAHM &1 I gt =fehehl 3104 g U WS Fhdl G- @ @2l € | Hfthehl I FUH T AR
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cm ® | AR 1 TS HHA FEdie 9| ST | [FUEl A R o S99 J = - o 0 gR R
e STl €, 981 J TIEA o9 I © 9 9 USH il ¢

14.24 % 9% 5 cm o AW G 0.2 Hehg i g d Tl A T T S| a%] H1 @07 a1 o
T HIfC 5 T 1 faerm™ (@) 5cem (b) 3 em (c) 0 cm &I

14.25 fEt %Mt 9 oew T fuvg & dfas ad § Svia a1 o § S0 a1 eewed Wed <o Y Fehdl
2138 W x, T T Wiud ¢ iR Tiuet Big 30 § @ A8 W e ¥ W (=0 R v, I ¥ oA
%IWw,xoamuoﬁqﬁﬁWWWwaﬁml [Hehd: THIHIT x = a cos (wt+6)
¥ Uy FIfU o ® fF yRire o woTens 2
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