T 13

13.1
13.2
13.3
13.4

13.5

13.6

13.7
13.8

CIEED]
T AR Sred! T

WA A T

TS 3T T I THTHH
ELE RIS

WA IEd A H S qd

TS 3Ted i o faw &
TIA 3 Tfd | el

WA S T e e
I FB e

fommoig faw
A

CAGE|
]

13.1 fHeRm
T AT e Sfam § faf= wehr w1 el <Ed € | 3 W 5w ol
el W T 1R forelt gerer &) fq o fomg o ot o1 sreae o
& T € | A <A & el SFredt il € | BHA ThEHH e T ae
UR 9Rar ¥ Uel &1 wefa niaal o fawa o ot steeem e fomn 2
7 el | e THE-iaue & qveEd U 1 R e 2,
Tfq I8 ST Bl © | 3O S9 H 379 el 219 3ol W e
1 = Toren e | = AT i g gl §, W et ue et
afrerdt Tfa @ T gt © | et o fenelt mren feorfd o seR-Ser Tifd
FIA | STAR-FEt 1 cAlersh F 3 TR 1 T H 213 TR
H I-uvE (SAM-UD) ofEdl i oh WEX SIEd g- T H
TSN gE A, 9T5F Ioi H o7 3R v Ferdn gan fuwe anf
TH YRR T T ! Sl T Fed 7 | T I | 86 39 A %
TR H A HAT |

el T o1 ST ifdeh! o fIT SMeRYd €; Tgd-Hl ifdeh
REEIE ) GHEH % U HER] Hehoul i eIl B 8 | o
#5i1; Sie-faar, fier stemn amfaq o g9 shaaaE SifEl g T
tafal Seq=1 Id gU 2@ © | @il o ool qen el oI eaft
foearenl o TRy | SAWM AU Area feafd o $eR-3*R U &
T | a1 o UET % Al g B e -HeR) H9d €l Uil § | T S
wered o @70 Sroet Tren feafadl o URd: R e €, O i S
Holl ATIHE o HEEI et 81 AC TeR U dieedl s GH0T shidl
2 S A UM (IE) FOUAHF 9T HONHE A THIR FH
TAPHM @l 2l

foreht et TIfq o6 =k e I T o fae faero & fau
TS G Hehod1si; SE—3TadehTe, i, faeen, smam ik e
T IR Bl | 3T S9N H 3 Geheuratl i faenfaa fapan
T E |
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13.2 A AR ATadt Tia

o 131 § o ered! wfdal <oiE W € 9 s
HIE e fopdl T R =gar € 3R iR S 21 98 3o
YRR T W 3 Sl € 3 39 WihA ol aR-eR
YAl 21 AR 9 A W SR THH] HAE a1 G
o o9 WF Wig a 98 fad 13.1(a) F w®e @) afg
g aTeteh Topdl TEl W =e 3R Ik qe 8 Wiha i
TAM €Y ¥ aR-9X e a1 SHH! ST ad1 T9T o
o= Tk o 13.1(b) o SiEn fe@T S 3 TRt Wi
T AT B W S Sl W aR-9R "RA © dl
THRT SR AR GHI oh SE WE 13.1(c) o Sl
femm e <fSe fo fo3 13.1(c) § SHf a9
e H T FHHOT % SER WS % A T,
9T (2.6) IfEm

1
h=ut+§gt23?%ﬁ1§[@ Tfa & faw, qen

h=ut—égt2 SyfegEt T & ferg,

T gHRIOn | w1 AF ofer uiifeufat o fae =
B 3 |l SYrerdt T o SeTel 1 STd: Whig T it
fifead SRe o 9" TREf w7 emadt wd
Wﬁﬁ/\ 2l

x(t)

pup
\4

x(t)

x(t)
\ )
t

fera 13.1 3Tafd Tfa & 337601 Jediah STaeeq] H STadahicy
T gwifar 71 &1

HMEG: AEdl 1fd S arel fIug & T dged
e Bl © S SHek T o v | feerd eiar B1 o
fye 50 HqeH faeen ® el © df 39 W o H ol
el ol 9o I Bl B 314 Al fyve i 3w eraen
o form =t feafa § 9ig § @ 7e wsa fawmmewen o
wmI Afg fuve 1 39 sTaen ¥ ol wr fawenfud ¥
@ favg R Tk Tt HE wE R @ S faue S g
TR HJAT-3TN HT SR o A H1 TAH Hl B
3R woeaey g § e o1 shue S @l Sl €l
30T o faw afs fordt wer § w7k @ < q ]
R T qell W Hqe STaeq § gl 81 A SEeh! 39
fog © wrer foenfua &Y @ 715 ek | Jod i o
B Yok e T Sl Bt € TRy Yedsh St T
e el Bt e T ot Sedt el §, Wy <o
& = 2

e T U H FIE GO FR TEI 8| WHRU:
el ST 1 O HH 2l § A g9 T I Serg Fed
3 (3 e 99 1 Ze ) <o )| TEe fada
SE Tfa w1 egfa sifus B € df &W fd i s
Fed €1 99 fRdt @iia 9 % 9’ H1 S

WA 3Medl M S T 1 T Wt &9 8| 7T
9 BIl 2 e TR e o oh S A el ael
T STeree | THeh foeae o HHuw gial €1 IH:
T ok TIe o R TE I T TH T ST FH
T R B 81 T8 Hqe STagen owq i T i
ey feafa of =it 2

R &9 § gt Sea a&qy SiadnTeT 1o
o 3ol Sl Ui Y ofdl €1 Fifeh gt fq o
U] AT S IHW Al o HROT THET ST Bl
21 T I R A o L B H aE] H A
el H @ Wehd €1 39 U o 3ifaw e o gH
ST qe1 JUNfed el 1 STead |

forelt off s AT Wi B gfwa Iferll &1 T
T T A Hehd €1 37 Iferl o Wfesh e aw
1 &Y o 1 STt a2, Jehfiud a3, fagd gaewta a
A o S € i wee o fawa o 'w
STTE 1A | ST |

13.2.1 3TEdehld adT AT

B <@ § for @ wfa fest et fafia 9=
HWA W F TR eIt € 3t i weard 2
qE AT THT IRT ek q9anq TTd &t grigha
Al &, SHeT JHTadhTeT HEeATal &1 3Td: THT i &1
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T §N <¥Mid €1 SHHT SI T Webg B | S et
e o forw, St Sebel o UM W A @ w@gd did
el 9gd TS eIl €, THT o 3T GAHes qeh
ST ® @ S 2 | R qads feed w1 s
el HIEhIeHS (1076 s) o HISIeh!, FSTEeRT Welleh ps ®,
¥ =aq foran ST © | 39 famid 99 78 & HhefE
ety 88 9-faad Bt T | Tedl Hehg & 76 99 &
Y Y SR Bl € |

MFdhTe ‘T o Fohd ¥ ¥4 U0 3 999 o
Tl H G W et ¢ g8 AR et i
ST e € | 38 Ydieh v g Fetud fepan sman
T | v A T % wea Frefaied qReIiie dee g 2

1
V=T
M YER v 1 TE (s) ® | oA N o
SRR TANE TEh Ted (1857-1894) & TH W
STgd oF A 1 Tk T M o T | 36 8
(hertz Wdleh Hz) %ed 8 | 39 WaK,
1833 = 1 Hz = 1 o1 ¥fd ¥ehe = 1s!  (13.2)
e ST, eTgfa 1 Tea € quifer 2T sTev ek
T |
b ISTEYUT 13.1 IS W6 €5 Ueh 1o | efiden
75 SR g Al YA Sl € | THRT g
qAT AR YRehferd hifelg |

T T3A HI ¥SHA &l g = 75/(1 fie)

= 75/(60 s)
1.25s!
1/(1.25s7)
0.8 s <

(13.1)

e, T

13.2.2 fawemu=

A 3.2 ° B fohEl %01 o faerdd &l 3o
feorfa wfewr o afteds o &9 & uRefyd ffan on 1 3@
A H gH fowere ame 3§ 9% & 39 Aty
e 31l B i | gg fRd ot fommofa sdifas o
o grd o Y aiedd 1 fEfya wam | ST o+
fore, T g W fordl =ia dfd &1 W W@ T o
fore, 999 o wod o ®9 H IRY fag 9 dfa &
Tae Trarfa-fawamo ® | go fag %1 g gfaugar
foha ST Tohel & | W fSIT hiE T[eaht fomelt st o
SE1 ¢ forent guu fou fodl 58 $or 9 dag @
[fau fa 13.2 (a) ] FrERoE: Tt fqog =1 fowemma
TIHT e STl ¥ "I TR e TRt e

fera 13.2(a) & T2 f&d FHMHE & Gord, [SaH1 a7
a1 ot 38 SR @ Gag & | e T9
ed g8 W AfG BT & | Jek FT MG H
FIaR @ 34, s79aT faeeaT X & 3l 7 =
fomar < e & |

forg 13.2(b ) UF IIrTqA G ik, 96T T Bl
FealeR g FIT [GeerqT 0 o U5t 7 =7k
foFar ST G & |

TS el o fau, 999 & Held o ®9 § HEaier
T F wf farrE-=R & w9 faefya fem s
ged ¢ [RfEaw fo 13.2m))1 ‘faeermd’ wg @
oo Teg feafa o wed o € €l fwan S |
foreemod =R % 379 YRR o +ff B Hwa 2 | frd
a.c. U9y § Hafaq 9uiie o fo)f o o= 999 o
Ty ufRafad et @ aieedr” & ff Tk fazermd =1
wq H foran ST Hehdl © | 36 YehT, eaf a0 oh Heoy
T gua o 919 ‘e’ o aRedy, Tt T | uRkafdd
& W Sgd 9 gakig & 3wt o fawenyy ok
IR0 &1 ToreITad =1 o1 HH ¥FIcHe 91 RIS 8
Hehdl 21 el o FA |, fa= S o forg fereemam
=0 1 HY o SR |

foreeno 1 Ted € WHG o T e g)l
frefd forean <1 wehar € | evmedt wiadl | T€ wed
T T SATedl Bl ® | STl el § W Ueh SR
Sad! WA i 1 YR 9 e Y g ©,
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f({t)=Acos ot (13.3a)

(S 39 ®eTd o HIh, of, H 21 AT a1 59k fohdt

qUsh TS T gfg WX W, A e w1 OHH
& fEd © | dd o Her f() Al €1 @l 2 R
e, T fefafaa e,

27
®

3q: FIE HEE () T T FT TEA SO T,

SO =ft+D

af T S (sin) e, f(t) = Asin ot 1 &
e w9 ¥ 7€) 9o el B ® | WY € 4 (sin)
TS FA (cos) oMl 1 T o T4, 4

f(t) = Asin ot + B cos ot (13.3¢)

off arad! wor B 8, freer sadere T e @ | afg
el

T (13.3b)

A=Dcos ¢ I B =Dsin ¢
o, d g (13.3¢) 1 39 YR ford 9ahd ©

f(t) = Dsin (ot + ¢) ,
el SR D 3R ¢ w7 &

D=+A?+ B’ @ ¢= tanl(gj

(13.3d)

el S S s el 1 oIy Hewel e
T ST SrafeRe % BRU (1768-1830) 511 s
STEIROT IROMT o RO €, S 30 YhR € ¢ fepdl 9T
SISl TeTT aht 3Terd Uk ATt 9= 3TadenteT
& ST T HIVIT Feldl o STEIRIYUT GRT ek ferar
ST qHAT & |

b 3TEYUT 13.2 TrfafEd 999 o el | e
(a) 3T o (b) M@ T1d i &g wd
2 7 UAE Sfed] i 1 STedeRTe fatEy
[ 1 AT s 2] |

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

iv) log (wt)

g1 (i) sin ot + cos wt Th STer wer el T
ﬁsin(w“rgj F w1 F ff =7 fHA ST g
3, (f2 sin (ot +t/4) = [ sin (ot + ©/4+27)

= ﬁsin[w(t+£}+%}

@

. 27
Y Wl bl 3HTddohlcl o 2 |

(i) 8 3T (A T TH IR0 & | oA S, 7wt
Y& U5 T fafa— hivfia STgid o STedl %o ohi
frefud o ® | <feh STadenTet 98 =Aaq 99 S
g1 € ook U9 Weld 310H W &l WE g
W% sin ot T TR TO=27t/o);cos 2wt <h1
SRR 1t/ 0= T,/2; T sin 4 ot 1 R 21/
40=T,/4 AL | YoM T T SR A < w_
o SAEdhTal T U BT ¢ o7d: 3ffaH qua
11 sfaquer foreeh STIa il 91 o1 AT g e
g T, 7 & fS@e amad F1d 21/0 T

(iii) e e I €, I8 IUT ¥ gfg &k WA TH
fEwed: T2l € T t—e0 TH W YA HT 3 YT el &
3R 39 YR el ff 9+ W w1 TR T e |
(iv) e log () THA o T1¢ Teh{gwed: Sgdl ¢ | 37d:
g AT A 1 ol f TR T e iR T
e e ® | oA T, tse BH R log oot
HAEN BT o T UEH Sl €1 o7a: T8 Tt off
YR o 9ifder foremad o1 frefua 72 2 e | <

13.3 XA 3Tad T

70 9 13.3 & THER x-3781 o o fog W +A 3R
_A IH el % Hed e AN Uv™ hud w ol
frdt o1 W fo=aR = | 39 JaEEE A H W

-A . +A

<G>

ferT 13.3 x-318T & goT fag W +A 3k —A diwre &
iR 3 R vE FHYT XA gY FIE H |

arad T wed €, Ak qa fag o w1 w1 fawem x
g % @y = gt & orER ulafda i

x (t) =Acos (ot + ¢) (13.4)
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Tel A, o T ¢ Teeri® B or: qae ofad Tfa X
amed Tfa (SHM) 7t ©; ohael UHt efed i fores
TR -T2 1 He SAeh 1 €, Te 3fed TIhd et
21 13.4 § W a7ad A 9 gC UH KO B

x( : T\ x, gt & Wed % ®9 H
A o SH

o : HUE g
ot+ ¢ : Fal (FHI T )
i) : wen T

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

fera 13.4 T 37ad i #3d §¢ GH 3 S79ad T t =
0. T/4, T/2, 3T/4, T, 5T/4 W %7 &I
et a8 Tog ek geara Tfd ®1 gAard
gidt &, T et 81 IRfues feafd (t = 0) 379
Fo o g9, T &1 717 R B H7 H1 916l
I 9T (x = 0 T W Afeehaq qer Tid
*1 vy feafaal w g il 2

Ty o 3Haq Ol W feefa gl T 21y i
A T/4 ¢ Sl T 7fd &1 STades 2l

X

JANEVA
ARV VAN

(=]

fera 13.5 T 37/ad TTid 3d g w01 1 foeeraT G
& §ad ol & &9 7

st 13.5 § x o 99 ¢ 1 UH 3MeifEd & S 999 o
Tad Hed & €9 § H o ORI w1 9 It 2
T A, 0 ¢ St TE ad Tfd w1 farwivar sardt

e 13.6 THI#0T (13.4) 9 T 9 Gohal &7 37¢f

¥, % HFE M, S Tk o 13.6 § ik foren e
B ST, 37 TR i TH T

SHM &1 3™ A, &1 o 3ifiehan fawem =1
GREATOT Bl ©1 (B4 €, SATaehighehal o e feRdl
IHTH %, A I €A foran S ok 21 = g9
F HA FHed +1 9 -1 o a9 g S e,
gafey foramm = feafa +A @ —A & =9 fa=ron
FHUMN 3 W A6 MqA oh @ q°0 @ FHH, Aferd
mgwﬁm%,ém%ﬁa 13.7(a) ¥ fe@mn
T R

%0\%\
AVARVE

fera 13.7 (a) GH1#07 (13.4) 9 91 ¢ = 0 W GHT &
FeTT & &Y H 15€79T %7 o | 9% 1 3R
2 3 =7 T AT A% T &

D>U:J

& ferdt U U eTed T w1 M A FRE R,
fordt 9ua ¢ W HOT T TG FT AR Bl FHI B
o Ik (ot + ¢) o R A Sl T THT W
oNfea wH arett 39 R (ot + ¢) BT TG HT FHel
FEd 21 ¢ = 0 W FHeAl H URA ¢ Bl © f5 FHe
fedien (ST hefl-hiu1) shed &1 af% &M 71 8l
T t=0 W ok I 91 9 ¢ A fohan ST Fehat
21 q W aEd T oh A 9™ @ HA ol
FaA-H ¢ fafa= & Tohd €, S fw fo7 13.7 (b)
o < T R
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X

-A L0=0

A

t—»

fogemom —>

fera 13.7(b) GEIa01 (13.4) T 91 (x-t) 3G | 9%
3 U4 FAV: FA FT ¢ = 0 rad Tdr
¢=—-n/4rad & fom €| I aeral & forg
HEM A GHA Bl

3fad: W @ &1 Tfd & AEddta T 9 Gafed
@ S Fehdll | HIeAdl o Ty Tiehtor (13.4) W ¢
=0 rad @7 W &H U Bl B

x(t) = Acos ot (13.5)
<fr a1 TEdw T 7, x(t) FHH x(t+T) F
T BT i,

A cos ot = A cos o(t+T) (13.6)

319 Hfeh 2n 3MEd HIE S HicAT e STadl
8, AT S wivneh 20 Aead @ uRafda e €, 98
Y9 9N F 1 TGN S g1 I

o(t+T) = wt + 27
FAq 0= 2n/T (18.7)

® 1 SHM 1 #ivitd g hed €1 36T S.L
T e ufd Gohs 21 Jfeh e w1 g e 1/
T®, o< i g 1 27701 Bl &1 T et AT
Tfq oF AT ¢ FHH, T o fafe=1 & wehd ©, S
for fost 13.8 W @1 S Hehal €1 39 @ W 9% b
1 STEd el Tk qoh 3T hiel ol 3TN § Selfeh
TEH! AN Tk a i AN H G

X

|
EAN AW/AN
RAVOLVAAV

t—>

> ISTEYOT 13.3 9HA o frefafad wor § 9 &b
(a) TR 3T T AT (b) e Mrd i FEad
Tl © T T S T e} 2 Fewleh o1 STewdiehTel
TepTferT |
(a) sin wt — cos wt

(b) sin? wt

gc¢1 (a) sin wt — cos wt

= sin ot — sin (1/2 — wt)

=2 cos (n/4) sin (wt — n/4)

= /2 sin (ot —n/4)
€ el T e T w1 o e 7, fSwe
e T = 21/ @ T HA-hI0T (—1/4) rad TN
(7n/4) rad ® |
(b) sin? wt = Y2 — Y2 cos 2 wt
T e ST ¢, TTHeRT STeRkehTet T=n/ o0 © | 3 S foig
I o TG Y W WA A T o quiawr ?1 <
13.4 W TEd T(d a7 ThAHM gl i
TG YN H TH 3@ fh 990 % A8 W THEHH g
T o1 J&IY T 3TTEd T Hidl B Tk o 94 (o
13.9) 3H Ha¥ ! Tsid heddl i H gHRI HSS hidl
21 T g o fordt St oF R @ et afast 9 o
39 foreht Ffv=a fog o af@: s=R ivia =« 9 7fd
Y | T 1< AT T B TehEHE adet I ht | sTa
1 1 T o T T ehi=d Tad gu st SR 9 stema
A ¥ g 1 STt Sifere| o fog 1 afg &n
Te1 fog O 1 I 7% Tk &ifSt dt o ST SER-SER
TG Xt g2 Udid 2| fashedd: o1 71 1 WK g9
o Tt o oeed foRrdt SR W off <@ Hehd 71 39 uiRa
o B0 S 9 dcieh Hd €, Iqd o o AN gfte
1 fawm o stfireieeq =9 R st ST T B 2

\:,\
D
¥

foT 13.8 THtaxv (14.4) & ¢ = Orad W 3 5/ fog 13.9 F+R @ 3G 70 U gact § dic &1 g T

SrEdIen @& forq ereiE|

TeT a7red T 2l
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ot 13.10 5 fearfa =t it ®9 90w
21 T WY hiE 01 P, 521 A o Teh I TR hivi
T o T THGHHAT T F @1 TS Hh T arared
?1 %1 1 Rfue ‘feefa wfcwr’ s1efq (= 0 W Afkw
OP , &FIcHe x 3181 o T vl ¢ ST 2l

fa 13.10

t I o 9% qE I FI0 o Tq HId € 3R
Tt ‘feafd WfR®’ +ve x-3781 o WY TH B @t +¢
T B 1 376 x-3781 R * Feerfa @fer’ Op o vy W famm
Y| I8 OP BN <d 0T P g W T hLdl & al x-
el W P’ i fefd wew Y Sl €

x(t) = Acos (wt + ¢)

S foF SHM 1 wiReifies Sienor 21 =8 @il &
Ife p fordll 99 W THEHHIT T Tl € A THeRT 94
P’ I o oA W ETA 3T T el 1 Ul P el
o g9 W 78 Tl a1 @ 39 wH: T3l %o den
e g9 Fed T

P &1 Tfd & 9&i9 =i g9 frdt off =, 59 fo
Y318 T Wk B 1 39 feafq o y-318r T P ot fereereA
y(t) Bl

y(t) = Asin (ot + ¢)

g i T SHM © TSTehT 3T x- 2781 T &Y o TaH
& 7, AT T8t Fenl n/2 W fa= 2

Iga TG A SHM o o9 39 HaY o dTesR
ek T afrert T | ot s or o oTar g3t o Tt

FHUT HI THEAH dgal Td H W ok fAu savaes

Afeh=a o1 ¥ HTHRT T 2

b 3QTEYUT 13.4 = T2 o & <1 ader it st
TE§ | 5 Tersll g w1 i, S[uf o1 StrerdehTe,
ARTe fearfq qen soia =7 feem oiferd &1 T 7 |
o feafa o =it wo1 p o oo wfcw &6
Xx-9&9 T TS 3TEd T YT il |

Y D=0

() t=0 T, OP x-3&1 (T HATHH M) | 45°
= 1/4 rad 1 I oA & | ¢ GHY IYE T8

A faem | %tradwzﬂw%,ﬁm

2
_7[1_'+£

T 4j rad S SR | G ¢

x-31 9 (

T x-31% T OP o Y&IY TH Yeh ek h{d & :

27 T
x(t) = A cos (—t+—j

T 4

T=4s% fau
(2_”t+£j

x(t) = A cos 4 4

ST for A 3T, 4 s 3TadehTal de YR ot
% FHT A e 4 B

(b) 39 farfd § ¢ = 0 W, OP x-3181 ¥ 90° = 1t/2
T IO S & | I8 Sferomerd fem o z—T”t 17

+ 10 T WIehfaeh 3ohTS Aeam € o F5roe st =1 o S §RI qRa ed €1 shior SAfEer Y1 €1 ST &H n ohl SHeh
T A1 A forad € d Wea st 1 Seoi@ wE SEvEe e 81 e iR feilt & oftm waieron, ey, S
71 il & s SYR0T o GHEY & ¢ ARk fRdt Frepiidta wor o wivie § st T e @ @ wee =i R
TohTE ez 71 A o1 Y 3ohTE feufl @ o SUh! Tved: ST BRI SR % fAU sin(15°) 1 1ed @ 15 feuht @
sin| T sin (15) 1 dcd 15 &aA F1sin 1 30 A ‘rad’ 3R &l S90@1 STCM| S ot 01 A1 SAfeher A fo

ThTE o a1 gan € d s arsa | fEe 2
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TR AT T, T X3 Y (g—%ﬂt] R

21 O t T x-318 T OP Y&Y &l T80 THR S
T

x(t) = B cos (1_2_7[tj
2 T

27
= B sin Tt

T=30s7d fau,
N an
Xx(t) = B sin 15

T 39 YHR  x(t) = B cos (%t—%j ISECETY

THHT THHIT (13.4) ¥ T HH W eH I8
1 BT © T 9% B 3T, 30 s STedenTel ae

qﬁwm—grad#rwaﬁﬁnﬁrﬁ

e e © | <
13.5 YA 2Tad fd W 9 qAT <O
THTAMM gdel T L 8¢ fhdl 07 1 =1t s9h!
I =Tel O 99 1 B A o aUeR gl B

v=wA (13.8)

TRt §F3 ¢ W, A7 v ot e 9 o 39 fog TR womisan
o ST Bl © el 01 39 &0 W et el Bl
ot 13.11 w1 soififa @ 98 e ¢ fh 999 ¢ W ye
FHU P A

U(t) =-w A sin (ot + ¢) (13.9)

fars 13.11 %9 P' 7 a7 v(t) G55 T P & a7 v &7
garg 2 |

Tl SuTcHeh Torg =78 <9Il & 5 u(e) 1 TR x-31e7 =1
¥TeHe e o faradia 81 Tiertor (13.9) , e 37
TIfel ST G U1 1 ATCRIOTeR o Yed Shidll €, ST8T fereemH
GHeRTT (13.4) @ T 2ial | Feete 59 THiehr
g9 fo sfdia wione o St W T Gehd R
Tk foTu Tie TRl (13.4) i ¢ oF QTUeT STdehfcrd
ExGIAE

u(t) = % x(1)

TS ST T I GU U1 o ICeTfureh 0T ohi
T 3 o faw §]e g i fafy &l 5 JhR T
o o S Hehdl B
B 9@ ? foh uwmeneE ada vfa o wur ok
AFYeh=TT ©ROT 1 IRHATT 12/ A SAUE] (?PAT A T8
g &1 AR e §, fefd sqet fEen PO 1 1R B
&[T hOT P’ o1 dTcatioreh ol ael i (o 13.12 <)
a(t) = — w*Acos (ot + ¢)
a(t) = - e’x (1) y

(13.10)

(13.11)

e

fer 13.12 fag P' &1 @R at), 95 a5 P & @R a &1
gelq giar € 1
FHHTOT (13.11) T A T HLd §E HIT h
TR e HIdl B | THT THIROT i, TR (13.9)
W YT O u(t) I THT b GrUe] TFHfeId Heh die
o o S Hehd B

d
alt) = Ev(t) (13.12)

HHIRTO (13.11) | TH Teh Hewaqu! IR O &1
%A € Tor WXt e T W 1 o1 ol 3ok foee
o AT Brdl 21 x(t) > 0 o ToT a(t) < O de
X(t) <0 % faU at) > 0 B 21 Fd: AN A
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e x T OF FB o B, SR a(t) THI HE HT AR
e <& 2

Tl o faw g9 ¢ = 0 W H (1), v(t) 3R
alt) % ek 1 foaed
x(t)=A cos ot, v(t)=—wA sin wt, a(t)=—a?A cos wt

T 3o i Tor 13.13 o <eitan e 2| |eft ¥
AT o W1 SATEh 1 Toreru] 3t 2 ol 3h1 3o
(maxima) ¥ 3= BId1 © e 3eh i@l | henadi
1 fg=ran Bt 81 x, ~A 991 A o Heq fo=ror s
2 U(t), ~WA T WA % T fIERT wa § ue
alt), —a*A T @PA o e To=ror e 21 fereemmq
eI o TIYE, o 3ferd i el § /2 1 A 2
AN N @ H FHell § 71 H X 2

EM‘)\@ / ”

@ |

—
+
£
b

T

0 >

(b)

t—

-w? AO / (©) | \

fera 13. 13 9¥er 37rad i d fondt 07 7 fareera, a7 aer
T T 37T T THTA 8T 8, cifer 371
Fenrst & fy=rar gt &1
> 3STEYOT 13.5 : Shlg ug fAfafad xR &
STTER T Sd (9 <o hdl 8,
x= (5.0 m) cos [(2r rad/s) t + ©/4]

t=1.5s R, fug =1 (a) foremeE, (b) 3 920 (o)
=01 Ufehfad Sifs |

gc7 TUe 1 FIvi TG 0 =271 5! T THRT ATeHRTA
T=1s

t=15s W,

(a) foem™ = (5.0m)cos [(2n s)x 155+ ]
= (5.0m) cos [Bn+ ;)]
= -5.0x0.707 m
= -3.535m

(b) THIFOT (13.9) 1 YA HH W U &1 97

= - (6.0 m) 2rsY) sin [(2n s} X
(1.5s+7)]

- (5.0 m) 2ns) sin [(3n + )]
107 x0.707ms™!

22 m s
() THERTUT (13.10) 1 3TN A W U 1 o
= — (27 s )2 x foemaq
= —(2ns)? % (-3.535 m)
= 130 m s <

13.6 WA 3Mad Wiq o fog sier a1 fem

I Wi Tid oF A 1A qen e 1fd i fRdt o
o T o1 o oSt (FHIROT 13.11) ¥a &id W

F(t) = ma
= - ma’x (1)
JAYE, F (t) = - k Xt (13.13)
Ridl k= ma? (13.14a)
37974, a):\/; (13.14b)
m

RO 1 W, 91 BN wre feufq &t o fAfds
T © — THIAT I8 TRl ST T § YAHIH 5cl haedrdl
21 319 I 1 TS ==l GHw FH WEY I §
for et st 7ifd ot <1 YRR 9 aReioa foman s geman
®, o q fereenum o fefu wieRor (13.4) g 1%
HHIRLOT (13.13) 0 S Tk &1t oh 199 9eH e 2|
TR (13.4) F THIFHWT (13.13) W A o fog
T 39 q1 IR Taehfetd A1 US| 36 YR 9 oh f7m,
THEHTOT (13.13) ol & IR THER AT HiH W EH arad
iRt (13.4) OIS &1 Hehdl 2

e ST for THieRTor (13.13) H 5 X0
e THHA B 1 374 TH RE o ol oh G9E Y <o
T g forell 01 1 Ak 71w <oteh hed &1 ST
H, 90 o A9 H X2, x@ S o U F U7 &
Hehd Bl 37d: = R@® qerh Fed B

Reprint 2025-26



280

b 3IFEYOT 13.6 HAMI femi® k I I a9y
FHTET M Sefd o fhet Teoh don feer st
¥ fost 13.14 H <eiiT MU STgER 9T g €

m

fa7 13.14

g TN Toh ST T[eeh ol TUT Arrereer i feafa
9 el oix foenfaa foren San 7, 99 9% O
STEd T HAT S | ST BT SAedehTel 1 TS |

ZoT UM TSY Teeh 1 U Wreqmeeer &1 feorfa o
W SR x g T e R ST % T f
13.15 ® fem@mn o €1 39 feafa o o1 3 &1 &t
x e gr i e St € qen <1 3R i wHE off

13.7 |TA 3Mad T |§ Hal

WA A TG I g HO1 ht feafast gen fas e
S g qen STo stfereham aREror o s fereror s €

ST 13.5 H A <@ 7 o TR e i e
et 01 T AT 9 T A For Bl ¢ | T
w1 =Ry feafdai § 98 vy &1 € | o1 W™ &0 &Y
Tfas St (K), 79 &9 39 gehR giefia a3 €,

K=lmu2
2

=%ma)2A2 sin?(at + ¢)

=%kAZSin2(a)t+¢) (13.15)

o TG T A Fed B et i forwem
FAftreRdd B T I qe U1 o wed fefd R W

St &1 AT g Hifed e St @ | 79 T2k W HrEikd
EK|
F =-lkx (I gR o 3R ARG e, S
Tech w1 WieA fearfa a1 3R @i
T YA HIl 1)
F,=-kx (g7 &€ AR AR e, S
e ) W fef SR HeR
T YA HIl 1)

PRI — K
0
faa 13.15
Td ek W ARG 2 94,
F=-2kx

37, ek W AR et foreemas o STshaTardt
aen mer-feafa = iR fHfde g 2; gafey, e w1
Tfq S e T © | TEH ael 1 SR,

m
=2 /— %
T V4 " | |

tfushad il © | e <ifS, S fast e K ¥, v
o fag 1 &k A9 T T, Aq: K H STEdhA
T/2

T e T HH arel fRet wor w1 ferfas
TSl fohdl B € 2 3129 5 H A 2w @ fop fearfast
ST 1 HeheoHl oholel TLell oell o ferg € Bt 2 |
HHA o F=— Jox Toh T2el o1 @ o feefast ot
G B ® |

1
U=§kx2 (13.16)

3d: W e T H et o i ffas e,

1 2
Ux) = ~k
(9 5 fex

(13.17)

T YHR, WA TEd M Hd fhdr wor &t Rafas
Sl ot Sredt Bl ¢ fSTEeRT Sfeishiel T/2 Bl €, 78
Tt wren feerfa | s qen = fagenmal w s
Bl € | 3d: Wi (13.15) @ (13.17) ¥ &H
T ® Fa F E, T B S,

E =U+K

=%k A? cos?(at + ¢)

Reprint 2025-26



281

=%ch2 cos®(at + @) +%ch2 sin® (et + @)

= % k A® [cosz(a)t + @) + sin’®(wt + ¢):|

rpoifidt 1 AT dIEeHe Sl WA R W hISE
¥ & T Uit % 9 TF W s ¢ o
_1.

E=_kA (13.18)
1 fop el sl o o7efe it o forn smen 1 S
g frdt off o ol <ok H FA AE Sl
FHIeAEd &l Bt | fRdt e e afedt et w5

Tfgst den freafast weisi 1 g9 iR fawem w
frvfear o3 13.16 o <9l T @ |

K E=k(®+ U1

U

Kt(t)
o T/2 T
(a)

K k(x+ UMK

U(x)

R
K(x)
-A o +A

(b)

fera 13.16 7t 91, feerfast St ae el Hefl G99 &
BT & &Y F [() T 7] d9r Gier sfrard
#Td gT FH1 1 faeeryq [(b) d qf¥fa)] | e
oIt aor Reefast st 1 sadeet T/ 2 &
gy GRIGRT #3d 81 t a9 x & g4 qer
& 1T et il 149d Tt 2l

2 fee foh W stad nfa | fefast qen
TSt < it fost 13.16 | UM GFTeHs | TE B
=g Tfasl o1l &l Ko &1 o1 Fehdl, Fifh
g A o ol o qEad B @1 feafas sl o

Tt | T fadie o 99 o R feafas et
YT eIt g1 TSt qen feerfast < St SHM ok
A ATkt | q1 9 31O = feafa o6t ured st
2l x=0 o foru, Seff nfgs ®; = feofd x=+ A W
g QAR W feafast =it 71 57 Dt o < fd
B, Feerfast ooft o w2 | T St et © qen st
TS o e o frafas =1 @&t 2

> 3GTEYOT 13.7 1kg Hafd o fhdl T[ech &l Th
FHAF W ST T R | HHA HT HAA R
50N m ® | T2eh h! ! Hramarer =i feerfq
x=0 ¥ t=0R fFd TREH 78 W F 3
x =10 cm 9% Tl SN 7 | S _TIHT AT
meg-ferfd ¥ 5 cm [ €, 79 3TH! A,
fearfast e a1 S, IReRfera i |

gl
e WX SEd T il € | FHIhOT [13.14(b)] |
! hI0MY ST

50 N m"
I kg

7.07 rad s™! ‘iﬁTﬁ
T fordt 99 t W 391 fowenyq
x() = 0.1 cos (7.07t) BT |

d:, S 0T o wied feefd ¥ 5 em R, 4
0.05=0.1 cos (7.071)

Y cos (7.07t) = 0.5,

V3

2

Az, sin (7.071) = =0.866

& T[2eh ol x=5 cm ™ T = 0.1 7.07 X 0.866m s!
=0.61m s

m:,@aﬁwﬁam‘&%mz

[1 kgx(o.6123ms-1)2]

N |~

=0.19dJ
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, A FL 21 T8 HEA FaT 13.17(a) G 29 T B
hex 9 13.17(b) § <ol T HRRG 96 YRRid fhT T §
S Tk YRR 1 Tol-TEe o 2l

qer ek @i feafast e =

N |~

(50 Nm™%0.05x0.05 m )

N |~

= 0.0625J
. x=5cm W T &I Fa el
=(0.19 + 0.0625)J
= 0.25J
70 78 ot Sd @ T erfershan faeena e, wifest it
I B €, ofd: R i et St feefas et &
TR eIt € | o7d: Fhm & pet ol

1
= 5(50 N m'!x0.1 mX0.1m)

=0.25J
& Sl 5 cm foeeod W M SSiet o AN o SR &
B | 7% ol wRe fagia o Rt 2 <

13.8 T 3TMad i Fearfad st et 9 e

fRUerd: 5 R 37 T & iE A 3 T
T | 3T Eeiiis Sied ¥ 'H U e Ed © S
fort fafyaa affefaal o o e stad wifd s
& 1 39 WM ¥ 38k UvETd B9 U9 & i fehm
T Bt == w4 |
13.8.1 W wicieh

T€ HEl Wil ¢ 6 Nelfod 3 fed == 4w
AP SMSHAH h1 STedhI AT TS T TG
T B A o | 3% u8 frend fekren TR srewrE
1 T 3Tl © | 98 R liersh 1 € T YRR Bl
T o 1 et o 7 figes ol o o ol 39
T T 9 R 1 Thel Sk o7 off 319 U el
T Ghd © | ST Alereh i TR Sfed 3 § St
9 TR Tehiy fh 98 TaAares e Y Heh |
TR o ZHS 1 FH U Tk oA ek Big e |
TeoR TEN-SU T hid oAl © | Teer i I8 TIfd 2Trerdt
Bl & FSTEeh1 STedenTel TS 2 Hehe BT Bl

B I wifud &1 fF Aqemm fufa 9 @y
Tzl o foT 39 dier &t oTed TIfd Wa STed
T it 21 ot T8 e wdiersh W fomr wifsre foraw
m S9N 1 his oY THY 1 Telsh L s oh
SHAMEN a1 fe=r ara et o Th fR § 54 7
ot 1 gEw ou el gg o @ Yo €1 e 3
TR g 3 ° TR STH aTell 1@l o AR aa §

m M
forT 13.17 (a) T1e7 fRfq & Qroer 3icrT Il I8 aRel
i, (b) 9 @61 T-mg cos6 3TfYe= acT
Y3 FT & WG YT o GrIe THI HIE
T30 &1 §IaTl T9 3T F mg sind
Y97 &1 9317 T Bl

T foh S Sealer @ g 101 SR €1 ST etk
g feafg e e at 9=0

TiieTeh TR shelel ] 9iel hIERA § : SN0 i larg
% STY E T A o o HRU FEEER da
(=mg)| T A mg 1 foaeA SR o SR T
mgcos@ﬂwmmmgsineaiwﬁwm
1 <ffer Tieteh w1 T L T ok feordlt 9 o arfew @
gt s o fog W feord ®, 314 Tiieteh <1 hig
1 @ (@?L) T WY F TRREE @R g
TIYRET ©ROT 1 R Jd o =19 oh TTET T hl
THEHM 7 B 21 B @Rt 42 559 51l T- mg coso
%W@W%Wﬁﬁ@ﬁ@qmmgsmea?
THROT S BIel B YU o Wriel s el W feEr
FT Afush Gfaurere g © i aa B o &
7ot I 1 ST §1 59 e SR o |t st 7ol
© 9 o TIYRGE ek NI & quiadn W g ¢

7=-L (mgsin 6) (13.19)
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g T A I S0 2 S foreene o aftom st
HU H T TAH H 2; 3 B 3H FHUMAS g
SN = fohan e 21 woft wfq & faw <A & fram
6 STIER
t=la (13.20)
el [ e foig o ufid: dietsh 1 ol g @ 90 «
3 g o ufid: ST RO | 39 TER
Io. = -mgL sin 6
mgL sin 6

(13.21)

AT o =— (13.22)

1
Ife g9 I8 A fok fomenod ¢ ®ier 8, @ @i
(13.22) &l T &A1 Thd & | 89 S @ T sin 6
F TH UHR I HA S Tl T,

e o
sin 6= 6 - ?"F? — e (13.23)
e o e ¥ 2

a1a 4fe g BIeTE, Al sin 0 % GRS 9 g
foran < gerar @ | U ufifeafy & g (13.22)
F =9 YHR o o v €,
—m%l'e (13.24)
AROT 13.1 § THA BT 9 I M |, STk qodieh
ezl ®, qon oM sin 6 % AF g BT T |
RO § FE @1 S Hehell € T 0 oF 20 319 T 5
AHl % AT sin 6 % TF AT 9@ B § 99 9

o=

teaal o =a 9 W fien ©
HROM 13.1 sin § HIU7 9 % o o & H

6 (39 W) 6 (YfeTmt ®) sin 0
0 0 0
5 0.087 0.087
10 0.174 0.174
15 0.262 0.259
20 0.349 0.342

TfordtE ®9 § gHiRor (13.24) GHIHOT (13.11) &
T B, 3@ sheel I8 ® o 7=l =X Ul shivig @
Bom: e R g MM fF 0% oy 9+
o et &1 TIfd WX oTed T B

THERTOT (13.24) q1 FHiHor (13.11) 9 &9
7€ 2@d ® TR
mgL

I

T TR R STTEdehTA

T=27 [L
mgL

19 FIfh TAeth HI SR FAEH 7, o10: e STel
I SFad mL?<h 9o BT 399 §H Wid e o 3Tad
1d o e goifea g foa s @

L
T =2mn,[|—
8

b 3ETETUT 13.8 39 §ldl dlicih i @ials I &,
Sl &Y Uehe o @S fosh i © ?

Ze7 GHIRIUT (13.26) 9 et TR Tictsh o 3TeiehiaT,

T:27t\/Z

8
39 Hay 9 79 Ud B g,

P L

47?
W TH e o % foh ®W a6 WA et
e T, 2 s Bl € | 3@: g= 9.8 m s2 q@l
T=2s fau W dicts &I a1

_9.8(ms7)x4(s%)
4’

=

(13.25)

(13.26)

L

=1m <

9T

1. 92 Tfd S W@ & Rl & el Afd FwEA ©,

2. UF oM Al T H W HE o oI Tewash THE T F dcT Fed & | 98 T 9 36 YR

T:l
v
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ot strerdt s1eran Srert A w1 ST ST gR 1 Wehe W W R T el w1 Hen Bt ® | SI 9
Tgfa ¥ 38 a1 | W 9 R
134 = 1Hz = 1 3o 90 e = 1s!
3. e Ed ufd |, TRt w1 w1 U wrEEEe & fufd @ forerdd x(f) 39 YR e fea S €,
x(t) = x_ cos (ot + ¢) (fowerd)
Tel x, T 7 ST (ot + ¢) T BT FHA, T ¢ FHeq eRF € | BV TG o A S AR
don R W 39 YRR Hefd et 7

w=% = 2ny (HIUMF 3TgFa)

4. WA e T, CHEHA adel A % 9 g9 % od W YA g 2, fow w i e @ R
5. WS 3TEd T o WHA U o A7 Gl ©RUl i GHY ¢ Her oh ®Y H 3@ YR % i €,
v () = -wA_sin (ot + ¢) (3T)
a(t) = -aw’A  cos (ot + ¢)
= —w’x (1) (<aen)
IR A IR T ofed a5 g9 9 SR A F T UK 3@ G 2
6. T e T fRE w0 w1 o M e @ fed 39 wu W owiE UH o R @ €, SO0 ok
ToreTTe o STIRHA!, 9 W<d T oF ohg Wi AR s '@ €

7. wwmﬁwﬁraﬂﬁﬁ?@wﬁ,ﬁmﬁ%ﬁw,wﬁaWK=%mv2‘dmﬁwﬁWWU=%kx2%ﬁr

2 1 3fE ¥ wefor 7 @, @ Frer 1 e AT S, E = K+UHe9 € 37 &l ¢ ey K el U aRafdd
g

8. M FSAUM 1 HIE HU S gh o 799 o STUR o YAHIH 9 F=— kx o U9E H e il €,
W eTad T gwiiar @ fowes faw,

a)=\/§ (IvfF smgfa)

qer T=2n\/% (€ icrEa))

W freE %1 Was o ot wed € |
9. @Y HIUN § o Hd A wlelh i T Gi-The T A T Bl 8 | THRT ST,

T=27t\/E
g

[T] S fq & W gREgha o fag
AT 9
g f Ay [T & v=%
FviE sTgfa 1) [T] st =2y
EzsIlERGiED 0 fomE RERE] WA Tad T | faeem it wen
1 ARf9h HH
EEERRICH k [MT2] N m WA Ed M H
F=-kx
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faamoia fawa

1. STadse T9€ a9 99 gl ¢ foaeh gver fd &1 @ TR el € | 39 YR, Y S
nT o W9eTq Td 1 T@F TR et €, 98l n *iE guis 2 |

2. YIE ATl T WA A A &N Bl | A Tt A A St gA-fm F = ke x g1
B T, WA e A B 2

3. odd Tid eRd-ar FEw ae (9 wEE Tt §) den fgfam § e smed 9o —maetr o SRl Sa
B Thdl T | 9K F YR W, A HT g, q oAeaq fKena (x 90 y) F 1/2 rad 500 fa=
B =T | 39 YR, w1 w1 et SR feafa (0, a) 91 T (@A, 0) ® —m oPr 9 AR
T I W AT % 99 9 THEEH aga A Han |

4. o % TR G U am #1 Paw g ored 1fd & fau S emfus ol stmavas € @ik 3 wd ifa
w1 id: Feifa w0 o fau wafa &1 3 srevasw od @ gt 7 (i) e feafa en smfusw
AT, AT (ii) STTATH qAT K, ST (iii) Foll q el |

5. IWEd fag (4) W, XU MU @MW steren Ssit a1 el w1 FuRo omfvys fufq stemn sRfvs
9 g e S

6. IRfezd AT qA FHensTl ATl I WA Ed A B FASH AR TY H A AT Bl | TS
e qeft el gl € W Tk A k1 smgfa gEd i Y engfa w1 quiie i =t o qenfy, ferh
el T Bl Hed € S SEMI I Sd WXl e Al o ®9 H o fehdl S Uehdl 2|

7. WA STEd WA 1 STEdRTe STAM 3efa] FHolt Aoan hen fadies | AR & s | eermy
o i TS el o SMaded $Heh faudia € (SR w1 gdid fEa) |

8. Tt wa dicrk 1 T @ vl fazen o forw & W e T el R

9. et w1 &1 fg afE wa oferd i 2, 9 STk foenud & 1 =9 § 9 fordt t w9 A =
T ST =feT

x=Acos wt + B sin wt;

x=Acos (ot + @); x= Bsin (ot + f)

3l &9 gofa: auged € (FRelt oft T T 1 o= @ T ok TR W e fRar S ehar € 1)

AT

13.1 #= fRu 7 Sl | ®H et i fefud e € 2
(i) fordh U gR A o TH 9 ¥ W A qF S SR ST Uk A AR g H |
(i) fordt Td=AIgde TeHT T I Faskh ! STHR! N-S feon ¥ forenfim o Big 301
(iii) T FEME hg o URA: FOM A HIA FE BRGNS A |
(iv) fFe +am | Bier T 9R |
13.2 & R ¢ S § HE (W) WA e A H q b e W WA e T TE e
w &2
(i) gealt T 3T 3387 oF 9Ra: FOF M |
(ii) T U-elt ¥ Srememe 9R o W9 &1 7 |
(iii) fEh foehe T HeR & iR TH i 9FiT &t 1fd S99 fean 95 9 8 R & g
W g €9 9 Bl WM |
(iv) Trdt agaemeE o9 &t STu wrmERen i fufd o uf@: =mus w7 |
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286 wifaant

13.3 faar 13.18 # Tt %1 =1 s fd o fow =R x-t e fRu U 2 | 399 9 Hi9-9 3 afrerdt Tfd
1 FrEqo e & 2 39 T o1 STedeTe @ 7 (SEdl i gt wfd ) |

X

(2) >
£(s)
\/ v \/ \/ “
© = 4 7 10 13 19)
X

P4 N AN/A N
AT\ N2 Vi
fax 13.18

13.4 9 KU TC THF o Herl § HH (a) T A T (b) e W WA A T TEl, a9 () S
Tfq 1 FEq0 w3t & | Yo STl i w1 SAEdeRTel A IS : (@ IS HARHS SR R 1)
(a) sin wt — cos wt
(b) sin® wt
(c) 3 cos (%—Zwt)
(d) cos wt + cos 3 wt + cos 5 wt
(e) exp (-t
H 1+ ot+ «?t?
13.5 I FU TF TR ¥ 10 cm T R feord 1 fogefi A 9en B & i fos wa oo 1fa s @i g1 A
¥ B &1 SR #1 RN Hl oFITE G0 AFHR 9, RO 91 HU W Rl 9 o fUg 96 Hifey Sefw
Tg FH

a) Aﬁﬁfﬂ%,

(b) B fR w2,

(©) A #I 3R S Y AB o wen faig W 2,
(d) A% 3R EE BH2cm Y T,
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(e) B®! i Sd g A ¥ 3 cm [ &, a0
) AT IR TAETCB T 4em TR
13.6 T X U foreh w01 oF @O q e foReae x o = Geel § W ROy e omad Tfd Geag €
(@) a=0.7x
(b) a=-200 x*
() a=-10x
(d) a=100 x®
13.7 W o1ad Tfd #xd fomet o 11 fd 1 9o = fRw o farermm wem g R S €,
x(t) = A cos (wt + ¢)

=g o1 1 AR (¢ = 0) Feerfd 1 cm e STehT AR a7 1 om s B, @ 0T 1 AEH q RS
Hell IV € 2 HOT I IO G 1 s B | A T A T T 0w o fAIC i (cos)
e o M W H A (sin) B 9H; x = B sin (of + o), @ SR Rk gfqdei & w01 &1 W
qel SRS el HIv F BT 2

13.8 foRdl FHAMITR qon %1 Y9 0 ¥ 50 kg @ 3ffehd ? iR 44 &1 oo 20 cm ® | 39 o 9 ek
T 1E fvg, S faeenfud ek god foh a1 ST 2, 0.6 s o 3Tedshiel ¥ Slei il @ | fife 1 9r fha @ 2

13.9 1200 N m™! %uMI-feeris &1 g war o 13.19 ¥ iy sgar fad afas o9 9 <t € 1 s
% T f ¥ 3 kg 5oq9H w1 %I fuve e 7 | 379 fIg %1 U @i 2.0 cm 5 9% Gi" #R g R
STl €,

foT 13.19

(i) fave = e & e,
(ii) Tuvg =1 Afueraq wRoT, qen
(iii) fyvs =i eAfershanm = I e |
13.10 319 13.9 |, AM SfSIy S sl i sreeen o € qo fuve @t feufd x = 0 @ don oid @ i
T 9 x-2181 H1 oA TR ? | <o wd fuve oF faeTd x i WHA o e & &9 § 9IE,
afer foum =€t @ RN (t = 0) W wHy fuvs,
(a) 79t wrem feufa,
(b) SAfysam aia feufd, qen
(c) @Afreham Hdted =1 frofq @ 2
WA Tad Md o A F hen Uw R W ogfa H, o ¥ steen oRfd when ¥ R w9 H fum €2
13.11 o3 13.20 ¥ f{u U & om@ < adat Tl & qagEd | Yd SE W g9 S e, afeheu-sh,
R fearfq oiR aftermo ) faen <ol 7 @ 1 w2 g o, qfiteHo #d w0 % Beg-afie &
X-38 T YT Hi TR A STEd TG G hITeT |
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for7 13.20

13.12 F9 & | ydF WA Fed A ok fau qegEd fRw g9 @1 em@ wifaw | el wur w1 ARTR
(t = 0) fearfq, 3@ =1 foon den g =1a <R | oA & faC g&ds g § 9femao &t feen
e efifsrT | (x S cm B A1 t i s H e 1)
(a) x=-2sin (3t + n/3)
(b) x=cos (n/6 - 1)
(c) x=3sin 2nt + nn/4)
(d) x=2 cosnt

13.13 99 13.21(a) ¥ k ga-feeis &1 fordt &AM o Tk X &1 fFE g€ oaR § Siher 9o g g
R ¥ T g m gl 9 T ? | REE % g f W 9d FORIfUG O ° wAET o S
2 1 fo 13.21(b) ® S wHFT % A g TH0 W FSAEE m el <9 T € | HAMA o S T
i fo 13.21 o GAE o1 F g/ difa fevan @ €

F
Py ey
(a)
forg 13.21

(@) < YTon H AT 1 etfieRdd foeaR @ B2

(b) If% (a) 1 S T (b) ok I FHAWH HI G VIS KA AT, A I&F FHWOT § e
SAEAHTA A HIfT |
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13.14 Topel YemEl o g5 o faferet g o fuwed 1 @i (@m %1 9 ) 1.0 m 1 | A e
200 rad/min 1 &g g ¥ W& 3TEd Ta HLal €, A SHRT Afehan =rel fhadt 8 2
13.15 <51 % U8 W el ©R0 1.7 m s2 ¢ | A% el Ta dets &1 gedft o 58 W SAEdat 3.5
?, O ST WA & Y53 W SAdhTSl fehad1 BAN 2 (Yot o U8 W g = 9.8m s2)

13.16 fHdt #R %1 B9 9 | @ 61 S5 G dicish, T5Heh e &1 Se9d M M ¢, 9™ T 8 | %
R T &1 g 99 W THEHF =6 v ¥ TaHE ® | A oot Bed e o S | &
fefa o TUR-S¥X B el S ¢, d SHH1 SEdehle =1 B 2

13.17 3M¥R %A AT S h o Tk Hich 1 IoHHR IHST p, T & el 590 § R W 8 | Hich
i gl 9 SR WA Big <4 €, I€ IR foh hich WA WA Aed e wal € e
SIEREaG]
T=2n he 21

P&

TEl p Hich H T € (X9 HI TAMCl o HROT SEHA I AM0G HW) |

13.18 " ¥ ) fFEt U 7elt %1 wh fou frdt 5o g9 @ Ser }, qon @ fou agEed § gen sig &
T | A Wl § $9 EieR SAIT @ Sl § | e q9iie 9 guo 99 i g &1 ¥, 99 U
Feft # UR T WY WY SAEd Ta s § |
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