I 13

13.1
13.2
13.3
13.4

13.5

13.6

13.7
13.8

qfeent
T AR et T

WA A T

TRA A TG qLT THEHH
ErERI]

WA A G H o qen
e ru

TS ATed T o fau e
frem

WA 3TEd A § el
A e T s e
I F® e

et
fommota fau
AT

o™
a0 ]|

13.1 9fiehr
TH 1o SR e § fafi= w6 el 2 ® | T Qe S
e aes fa iR et werer w1 i o foaw o @ ey ereEE W
& oeh € | 3 S & it et el € | g He THEEE e Tifd den
IR uReR & Uel &1 wefid wiael o fomm § ot eremEm o formn 2
7SSl H e THE-Sque & qveEd T H e e 2,
T 78 3Tt Bl © | S S W 9 Ulei 31l el R e
1 = o e | =g S it gedt gt €, W fRet 7
afrerett T & o gt ® 1 71 ag ferelt wre feerfa o geR-seR wifa
FHI T | SAR-FET 1 eAlersh f TE THR I A H ©1 TH THR
# -uvE (SAM-ND) ofEdl W o WX SEE - A4 o
Sl SaXdl gg e, oo goi | o7y 1R uv wordn gen fed ekl
TH WohR 1 TIfd Rl i T HEd § | 39 1A § eH 39 T &
TR H A |

< T 1 S1eHEE difdent o foTg SURYd §; Sgd-dt wfifdsh
IREeHIEN & TS & foIU SHeh! GohoUHT i Tavahd aidt ¢ | o
73, S-Taar, fer stuen amEfer o g9 semE Sl g Tew
eafEl 39 B gU 2Ed B | gl | fefeerl qen SefitiA eI eafy
forearen! o TRy | SEwM™ 79T [1ed feurfd o 3eR-S¥R S99 i
& | g o Ut % YA g € LA -HEO W9E 8 Uil 21 Uk 3
wered o @7 eroelt wren feufaai o URd: R Y €, O i S
Sl ATAHA o EEA et €1 AC TeR UE sieedl i HHOT il
? S WA wH (I) F A Al ROTHS 3R TR wH 9
FAPHA Tl B

Rt st Tfd o =AT9e qen e TIfd ok fae faaxer & fom
T Tl WISl ; S —SedenTel, gt e, s iR el
1 STEYTRT Bldl © | 3Tl 3TN § 37 HehoumiaAl ! faenfea fepan
TR |
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13.2 I AT 3TEdt i

o= 13.1 § o aredl i <eig W € 9 efifee
1S HIe fopel 10 W =gar € iR R S €1 o8 21
URIWeR €M T S ST © SR 39 UfHA i an-aR
YR ¢ A 39 ST Q FW SHH! as qen G99
% o= WE ©iE a Fe G 13.1(a) i we ke afg
IS deTeh el Tl T =6 3N I a1 5@ ieHa i
A ®Y 4 IR-9R R df IHh! S 9o G99 oh
a1 T T 13.1(b) o S @ s e Rt g
F AT B ¥ S HT WE IR-9F HRd B al
Sh! A SR 999 % &= WE 13.1(c) o o
feam sam <fse f6 faF 13.1(0) o =M 9@ s
e HT TG FHRW F STER Waad oh A9 g
3N (2.6) 3f@u)

1
h=ut+§gt231aﬁg@°fnﬁr % fou, qen

h=ut—égt2 SqRe T % feg,

3T THIHON B u 1 1 oFor uRkferfaa o foaw fa=
BN 4 el et i oF IEEOT B S7: IS T S
fafesd siRet & 9% GREf S § amedl
%T;T\I’cﬁ%l

x(t)

\4

x(t)

x(t)
\ )
t

fera 13.1 37rgla T o IT601 Fedeh STl H STadenict
T it 7 &1

HHT=Id: 3Tt TIfd & aret fue &t T gge
e Bl B S SHek T o U H e e 81 5
g 59 Hqer oreee | gl ® df S§ W oM ol
ool 9l 9l I Bl 81 3 A7g fUue whi 39 arewen
H form 1 feafa § i € df 77 wea fowmmeen ®
@I afg fyug =1 39 7awen 4 ot a1 fowenfaa &Y
ql favg W Tk 9t HE wE o @ S fUve w
IHHT TS 1 AR A S H1 JAE H ©
IR Fereasy g § S a1 shue S gl Wl )
I & fau A fordt wer § ww i W < qt ]
IR HT qeAl W HgeH SFee ° el g1 AT 36! W
fog & ofier foenfya &Y @1 71 eR | S T A
21 Yok e T el Bt © Ui Weeh el T
kT = SR I e e
T e 2

el TF SO | hiE e e e ¢ WHN:
ST TG 1 I FH Bl ¢ d §H T Rl S Fed
& (S0 Tl g1 Y e 1 <o ) | 3Hek i
S T Y g siferek it € dt ew Tfa Sl sk
FEd ¢ Y frEt Sl o o 9] w1 |

TS et T et T % T Wl ®9 81 T
9 BIl © 9a ol Qe o oh S @ el ol
Ter Sraee ¥ THeh foreqd o THEA el €1 I :
I F e o XA g ¢l Td T Hge STae H
T TR i 81 e T sTeeen a5 i T
e fearfa off gt 21

HRINE &9 B gt o9 a&qy iadnTe 1ot
T ST 1 UIa T ol &1 s Skt i o
THUT qT 3T &7 el oh U] STAHGH 3= Bl
21 TG HIE TR STEd] ool SRt gH %] i aeHd
el ® W@ Hehd €1 TH IS % SAfan Sgur # BW
STamfed qem YUNfed el 1 STAIT & |

forelt ot geaTcHss T ki B9 ima <ol &1 U
I T A Hehd &1 3 IferAl o Afesh Qe aw
1 T o €1 STl a1, ehfgd a3, faga geehia @l
T 9T % IR 2| qUhE HeAet o fawa § 'w
3T STA™ | ST |

13.2.1 3MTEdehlA q&T T

A W T TR et € st i el 8
qg AT U AR 0k Gyeid T &t FRigha
gidl &, SHT HTAdhTcT FHEAAT &1 37 G99 ! &4
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T g <34 &1 THH SI W5k Uehe © | 39 o]
et o e, St Fehel o YA W A @ §gd did
e Sgd WS BNl €, THA ok 1 GlAeTeh U
ST § @ o) ? | fRd geds e 1 s
el HIZHITehS (10°° s) o HIEhI, TSEehT Wdieh us €,
¥ o foran S ® | 39k fawid 9 T 1 wef
srafy 88 o-faod BRft & | Beft YHohg & 76 9
YT Y iR B R |

sMadTd ‘T o Fohd 9 gH U0 T a9 |
el T TG W el ¢ g8 AR et i
ST FHEAR & | 38 Wl v g Ferd feman S
2 | v Adel T % "oy Frefafed areafis 9y 2 o

1
V=T
T YER v & WO () © | @ awl o
SMAHRF TG FTEITh T (1857-1894) o W W
ST o AR Sl T fo 9 o T | s g
(hertz Wdieh Hz) %ed ® | 39 U&K,
1835 = 1 Hz = 1 oM ofd ¥ = 1s' (13.2)
e ST, 3T =1 Gsd & quiler BT STavae
TR
b ISTEOT 13.1 I AME TSF Tk THe | Sfiden
75 SN USHT HIA I S © | SHBT A
qAT AT YRehferd shifelg |

(13.1)

6T ®3A &I ¥SHA &l g = 75/(1 fie)
= 75/(60 s)
=1.25s"!
R, T = 1/(1.25 s7)
=0.8s <

13.2.2 fawemu=

MM 3.2 W B9 forelt w01 o fowem i 3Tk
fearfa afeer o afteds o w9 ° uRwifod fowen on | 3@
A H W fowen A 39 Ug 1 SN 3iferR
ek @1l § i | 7 fRdt oft femmoiia it o
T gy o WY e S fEad O | ST %6
e, T g W Rt @it stat a5t @l Wi fd o
faQ, T o wed % €9 H IRY fag § aid & g0
Tt frarfa-fewemo € | g1 f6g 1 A6 glaemgEr
fopall ST Wehel & | W SIS 1S ekt forel smar 9
el ¢ forent gau fou fardi 53 $or 9 dag ®
[3fEn fost 13.2 (a) ] FEmvE: fRet fave 1 fowem
THH! T ST W HIYAT WA 2| FoRet e

fera 13.2(a) ®IE e fohd! ®aM1 & Gord, Sg#1 §a30
o f4t 38 F1aR ° Hag & | e gy
Wed g8 W fd Xl & | [ T I i
FIER @ 34, s7ear faxeryT X & el 7 7
feha < el @

a7 13.2(b ) T# JArgqH T3 oicish, $9HT T &1
Feafer G HIvie faeeraT 0 & 95l 4
fean ST GFdr & |

WA AT o U, 999 & e o ®9 § FEafer
q v i faea-=R o w9 ° fefaa feea s
A ¢ [Bfew fa 13.2(b)1 ‘faeermd’ wg @@
e Hea feafa o wed o & €Y fan o |
forerod =) #E o YHR o ot B THhd 2 | feh
a.c. U ¥ HifSq e o fo)i oF <=9 999 &
1Y gREfaa gt @i dicedr” i oft T foarer T =R
w9 for S Hehel © | SH YRR, LAl q¥i o Heon
¥ Oqa & 19 g’ § aftad, gt aim | gRafda
B W A q guhid & o Hawl § fazene o
IR 7| TorEIToT =X &1 HH YA A1 RO 8
godl 71 <ol o T o, e w6 fore foeemmm
= T WY o SR

oI 1 Wea € WA o U e gN
fFrefyd foran ST Hehdl @ | STedt iadl | 98 Her
GO T SAEd! BN © | e ol W U Seran
SMad Ferd i I YR ¥ e T THd ®,
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f(t)=Acos ot (13.3a)

IfE 39 HA o Kk, wf, § 21 FeI7 = 9ok Tt

s o w1 gfg wH WY, @ wed H AR
I f TR T | T T B f(f) e & Tedr € forerh

AR, T T=fafaa g,

27

T=2=
- (13.3b)

3d: HIE B f() FHA T 61 el Bl 2,

S =f (t+D

g 89 S (sin) oM, f() = Asin ot 0t & @
T w9 W 7€) 9RO HE il @ | WY g S (sin)
Te HIT (cos) el 1 Th =1 Eed, S

f(t) = A sin ot + B cos ot (13.3¢)

off o7ed! For 2§, TG eTadea T e 2 | 9
el

A=Dcos ¢ AU B =Dsin ¢
o, d i1 (13.3¢) i 39 YR fod g ©

f() =Dsin (ot + ¢) ,
Tgf 3R D @i ¢ fSuw U ?

D=+A? + B?> @9 ¢= tan'l(g)

et o SR I Hor o TRy Hewa wiEE
TfUTdR S Srafese SiH® BRY (1768-1830) 8N Hs
STHTROT IROME & R0 €, S 36 bR © ¢ ferdl of
SISl WA Wi ST Uk el [Gf=T ATadehTeT
& T T KT BTl & EARIYUT GRT sFaT ferar
AT GFAT & |

(13.3d)

> 37T 13.2 Trefafed /g & el o &
(a) 3Tmadt ae (b) 3MEdt fd i &g wd
® 2 U% el g T SAedeRTdl fefEa
[ T ocreh i 8] |

(i) sin wt + cos wt

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

iv) log (wt)

ze7 (i) sin of + cos ot TH 3TEd Hod ¢l =9

«/isin(wt+ ) % &9 ot Hed fRar s gl 21

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

= w/isin{a)(t +E] +%}

@

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

. 27
T Theld bl 3ATddehlcd Py R

(ll)waﬁﬁwﬁwwmé|wﬁﬁmaﬁ
I U T fafir= i sgf o et wer ;i
fReftd edl © | <ifeh SATeishTel o8 =Iad o Sfeiel
el € fTeeh qveq Wer o1 A 1 @ R
T ¥, sin ot B SR T, = 21/ 0; cos 20t H
IR 11/ 0= T,/2; T sin 4 ot F1 SEHE 27/
4= T/4%ﬁm%|srmuﬁao‘ra:naﬁwaaqﬁna‘rw
é?wqclemmlt‘:h‘lgumw el 1 o7 Afem qHa
1 siqua foreeh 3T Fl 9al &1 M gRgha sl
? T, 7 & fS9e T 1 21/0 T

(iif) e e @A B, TE THA U ghg o WY Th
fesed: 52l & A t—e0 B TR I T 3 YA €Al ©
3R 38 YR el oft 310 WE BT GG e e |
(iv) e log (wf) THA o T ThHTEd: Sedl ¢ | 37:
Tg o T i el ot TR TE v o 9w T
A Fer B | A AT, teo BH R log of
ATFING BT o T TEH Sl €| o1a: I8 fepell oft
TR o fifaek foema it Frefud T R e | <

13.3 WA 3Maq T

&0 fosl 13.3 o AR x-3181 & 0o fog W +A 31k
_A = HHiE % " o SR UvE S i o
frdt w01 W fomm X | 39 JemEmE i w1 '

= @ ——

=)

ferT 13.3 x-3787 & 4T fag W +A 3R -A e &
ST 37 3R 9vF YT Fd g HIT H |

amad Tifa FwEd 7, 9K qa fag ¥ F0 1 fawer x
g o 9 = gt & oTER uRafda @l

x (t) =Acos (ot + ¢) (13.4)
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Tel A, o T ¢ Teerish €1 3rd: Teish oted T Tl
arerd Tfa (SHM) &Y ©; et Tt amrerd ifa fores
T -9 1 Hold SAEHE ©, TR STEd T gt
21 fo 13.4 ¥ e orad Tfd @ g TH HOT A

x(t) : foer i x, THIt S wed o B9 H
A MR IE )

® . O g
ot+¢ : kel (FHI W ACHA)
) 1S IR T NED

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

fera 13.4 T S77ad Tfd 3 gU GHT o 379ad HH t =
0. T/4, T/2, 3T/4, T, 5T/4 W &7 &I
et a8 Eg e go=rq Tfd #1 g
gidt 8, T Feardt 81 gRive: fXefd (t = 0) 379
Fo 9 g4, T &7 917 &R @1 91 &1 =95
I 9T (x = 0 W) W AEHaH q«r Ta
&1 =9 Reefaal W 9= gl 81

I & I TH R feafd quied T 1 gde T
A T/4 & W&l T 7 1 ST 2|

X

[ ANV
ARV VA

forT 13.5 et 37ad Tfd #d §T HUT HT [aeerqT Gad
& Tad B & ®9 H

o3 13.5 § x & 1Y ¢ 1 U SifEd & S 999 &
Tad el o €9 § HU F ORI 1 AF <t 2
TR A, 0T ¢ S < T S T i e s

o 13.6 99101 (13.4) d 3T 9r7eh gebhal &1 37¢f

S, o OE M ©, S TR fae 13.6 ¥ dfra fren T
21 3T, T AR H) TH G

SHM 1 1AM A, &1 o 3ifeehay fawams =1
fHTOT B B0 [BAM <, SAeRiEedl & fo R
THTH &, A I S foran <1 Tkl 2]1 Hfeh g
F FSA e +1 W -1 o a9 TR0 F e,
ey foremue = frafq +A ¥ —A & o9 fo=ron
FHOT T WA ST M@l o6 @ T @ T9H, AR
amgwﬁm%,ﬁw%ﬁa 13.7(a) ¥ fe@mn
T R

;%0\ A
AVARYE

far 13.7 (a) GHI#07 (13.4) 9 9T ¢ = 0 W THI &
BoTT & &Y H [G€9T 1 SeiE | 9% 1 3%
2 3 = T AT AT faT & |

IJ>CU

Sa et fEu U oTed T 1 e A A g,
fordt 9T t W w01 Y TG T AT HI B BT
o HIUH (0t + ¢) o g S A BT W
afyd A arett 39 TR (ot + ¢) HI Ifd HT FHew
FEA 21 ¢ =0 W Hell H GRAN ¢ Bl ¢ 5 e
i (372aT He-h101) FHEd ol AR ST T 8
@ t=0 R & o 99 ¥ ¢ I N ST TR
2 T W omad T % A 9 @ 99 AR
FHell-FI01 ¢ i &1 g ¥, S fo fo 13,7 (b)
o gt T B
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-A J)éw

fera 13.7(b) GHEIEI0T (13.4) @ 915 (x-t) 3@ | 9%
3 aur4 FHAV: FAT FT ¢ = O rad g
9= —n/4rad & fo@ & I eeral & fog
EME A GHA Bl

3idqd: TR @ Hi T F TEddta T ¥ Fafea
@1 S Fehdl | Tl o ferg iR (13.4) ° ¢

=0rad @ W gH I Bl 2

x(t) = Acos ot (13.5)
wfer T 1 eMEdRA T €, x(f) 1 97 x(t+T) &
UM SR 277,

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

3Ta feh 2m ST T STl HISA e et
8, @1effq <& wivnsh 20 ead @ wRafda e g, 98
To IR T HT TG w4 F I

o(t+1) = ot + 27
1Ad w=2n/T (18.7)

® 1 SHM %1 ShIv{T e F8d &1 381 S.I.
aees feam ufa Yehe 21 = <o 1 g a1/
T?, w3 &1 S &1 27700 Bl 21 & Tl 37
T % AT ¢ qHH, T o fafe=1 € weRd €, St
fer fost 13.8 & 3@ ST Hehall €1 39 0@ W 9% b
1 A I I qoh Aed hIel I SN wdieh

THH! G T a i G HT G L

X

|
EAON AV/AN
NAVOVAAV

t—»

fara 13.8 Gt (14.4) & ¢ = O rad W 3§ fy=
sadHTl & fora srerE|

> ISTEYUT 13.3 TH o (Hefafed wer § 9 &
(a) TS 3T T QAT (b) el M i &
AN © T TRA ST T el ? Tk h STedehTed
TepiferT |
(a) sin ot — cos wt

(b) sin? wt

g1 (a) sin wt — cos wt

= sin wt - sin (t/2 — wt)

= 2 cos (n/4) sin (ot — n/4)

= /2 sin (wt -n/4)
TE Wer WA e a1 FEuer s 2, e
MEAHRTA T = 271/ @ AT HEA-HIT (—/4) rad 31T
(7n/4) rad © |
(b) sin? wt = ¥ — Y2 cos 2 wt
T8 e ekl €, TSRt ekt T=n/ o © | 31 Tger fog
T o 6 Y% W W ST T Rl o Sei B«

13.4 WA 3TMad A qAT THhEHM aqel i
T STUM ¥ TH 3@ o 99 o ™ W THIHH aqd
TIfet 1 WeiY TXet e TIfd el 81 ek TXel gAnT (Fee
13.9) 39 HaH H Hsld hedd HH H TARI T3E HIdl
B T T i el < ok f @ sy afast qer o
39 foret fafvea fog o aft@: om=r *ivia =ma @ 7ifa
UL | T T2 AT el W TehEHE ol T h | 7o
3@ 1 T o T TR hi=d W@d gL st 1R & steman
A | T8 1 AT Fifere| goH fog 1 afs &a
T foreg A ot 7 7S Tk & det o ST SER-SeR
T A g Ueda &Ml foreheda: o9 i Y WSTE g9
o et o eeed fehdl SaR W o <@ Tehd &1 39 ufma
o &0 S D e Hid &, Iqd | 9 SUN gfte
1 e o fieioaq =8 W sie %1 T e 8l

ferm 13.9 %R 9 3% 7Y U% GHact 4 dicl &1 gaid Thd
et arad T 8l
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o= 13.10 3t feafa =i fvrd= &9 o 9o Ha
21 HH ST 1E 01 P, B A & T g1 Wi
A o | THGHAT T H @ 21 S 1 e s
21 1 1 URfue ‘feerfa wfewr’ s1efq (= 0 W wfzw
OP , ¥F[cH x 3181 o WY 0 ¢ Sl

farT 13.10

t THY ok SIS € ST HIV ot T HI & AR
Tt ‘fearfq |fw’ +ve x-3181 o W TH R ot +¢
T B 1 376 x- 3187 TR Feerfa |feer’ Op ok weid W fa=m
Y| T8 OP’ BN 5l 01 P g1 T T shidl € dl x-
He WP A ffd ged &1 S ©

x(t) = Acos (ot + ¢)

St for SHM w1 wiftsifies St 21 o8 suifar @ T
I p fohredl o0 W UhEmEE TR e € il sEe e
P I o oA W T 3T T Shidl 81 1 P el
e g FTEW 78 i a1 8 39 HH: T o1 qe
Tl I wEd B

P &1 7fd o 989 1 &9 fe ot =, Si9
Y-8 T Wk B | 39 Trerfa | y-318 W P o fereendA
y(o) B

y(t) = Asin (ot + ¢)
7g off Teh SHM ® TSTEeh1 ST x- 3187 T 919 & THM
& 2, afd ZHd! Fenl /2 § o= 2

Ida Tfd A SHM & s 36 Ha¥ o aeng
e T et i o ferelt o1 o) o ge e TR

FHU HI THHAH Igd Td H WA ok faw Teavas

AR o | HIHT T B

b IGTEVUT 13.4 = 3 Fo= § < ot et it
TE & | 5 Fersll T o w1 e, S[of o1 StrerdehTe,
ARfe feafa qen soia =1 fxem siferd =1 T 7 |
yas feafd o woff %01 P o oo wfcwr &
Xx-9&9 1 TS Aad a9 hifrg |

' P(t—0)

TNT 305

(a) t=0 T, OP x-31& (k! &-rcqek o) 9 45°
= 1/4 rad 1 FI0 SHC1 T | ¢ G YL T8

e feem & z—ftradﬁm@m%,am

2
_ﬂ-t+£

x-39 9 (T n

)radWW%th

T x-318 T OP & Y&Y 39 Yo o Fd ©

2r . @
x(t) = A cos (—t"‘—)

T 4

T=4s% foag
)
x(t) = Acos 4 4

N o A ST, 4 s STEdeRTd a2 YR FHar*
% FHT TS 3TEd A

(b) 39 feafa ¥ ¢ = 0 W, OP x-31&T ¥ 90° = 1t/2
T K0T ST € | e IFEqomert fxem ® z—ft T

* 10T %1 Yiehfaeh gt Fea B ot oo o6t = o orqurd i uRenfoa &h<d €1 i sifewr Ufdt 21 <7 €9 n okl STk

SO 1 STvedeh forad € A Wear st 1 Sooia wE Mevas e 81 Aea IR feuft & die wulawr, ey, Tt
1 Hiel o o9 0 % G9EY T 21 Al frdt Prepivfida wer & wivie o g T8l G © a9 e R
TohTe Iea™ 1 AR 0w TR feult & A SHRT Taved: WA B S0 ok o sin(15°) 1 e 7 15 feift w
sin| W sin (15) 1 @@ 15 {EaH Hisin 81 3 W ‘rad’ $ohTE 1 S0 ST & ot 107 o1 3ifemeh | far

ThTE o TS gon € Ol T arkad | Aed 2
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T HTE, T X3 G (g—z—;tj S

T I T T x-318 T OP U&T ! 39 THR ST
FE T

x(t) = B cos (E_Et)
2 T

o [27,
= B sin T

T=30s % fau,
N
x(t) = B sin 15

T T
T

TH 39 YR x{t) = B cos (15 2)1%1’@7*_{

TOHT THIHOT (13.4) | T 3 R &8 T8
T B © o 98 B ST@M, 30 s STEdahe qe

uﬁww—gradaﬁwaﬁﬁwﬁaﬁ

foreftd e @ | <
13.5 TTA 3Mad fd W o q&T <O
THEAME I TG wLd gC foRedt &1 HT a1t g9t
VT = o1 g9 HT B A % ST B 2

v=0A (13.8)

TRt w7 ¢ R, A v 1 fZ9n 99 o 39 fag W waeisan
% S Bt & STl HU1 39 &0 W arefied & B
o1 13.11 =1 sanfufa o 98 = € fF 999 ¢ | 98
0T P’ AT

v(t) =-w A sin (ot + ¢) (13.9)

g 13.11F97 P" &7 ST v(t) G55 FT P & a7 v &7
gel & |

T2} SoTeer fag e <t & 5 o(f) F e x-o78 I
YT o o foradid 81 SHieor (13.9) , X afed
TIfel S €U U1 1 AICEIITeh ST Y S €, STel Tereeira
TR (13.4) ¥ I Bial | ey 56 THiehtol whi
&g foqr sfdia wione o ot W e Gahd B
3% U TY THieRTor (13.4) i t o GT9&T Tehferd
FW T

ut) = i x(1) (13.10)

dt

WA e I I U HIT oF AICEIfoTeh Rl i
I 3 oh fa wed g &t fafy & g6t ywr 3=
o & S HRd B

e W ® fF GwemEE ade a § w0 o
TR 0T 1 GRAT 12/ A 3G PAT Al T8
o 1 IR Fifds 2, sl goet f&em PO &1 31k 21
&Y U1 P’ <hT drceIfurer @roT ae g (o 13.12 3F)

a(t) = — w?Acos (ot + ¢)

alt) = - ?x (t) y (13.11)

e
(0]

fora 13.12 fag P’ &1 @R aft), T34 fog P & @RvTa &1
yerq gir & |
FHIRTOT (13.11) TS 3T T A g HT 6
] S Fl 2| T HIHOT Y, G (13.9)
T YSA AT u(t) I THF o U TR Hieh drY
g TR S HeRl B

d
a(t) = av(t) (13.12)

G (13.11) Y TH Tk Hewaqul TR T &M
33 ¢ fF I oTad T § R T 0T SR TR
o SIHAI Bl 1 x(t) > 0 % T alf) < O @
x(t) <0 & U a(f) > 0 2 31 37d: —AdeN A

2024-25



e

o= x T AF FS o B, TR at) THIM FR F AR
e & 21
T o T 89 ¢ = 0 W wT x(f), v(t) 3R

alt) o =I5k i foaed €
x(t)=A cos wt, v(t)=—wA sin wt, a(t)=—aw*A cos ot

TG STer@ i o 13.13 © g9iten e 21 weft ufvrat
G o 1Y S faa shidt 2 ; hael 371 3feass
(maxima) H =R gl a1 I7eh 3ol § shefati
1 fo=ran Bl €1 x, A 9 A o 9eq TRl S
2 v(l), —@A T WA F T IR0 F B
alt), —aPA T @PA % T faeRo Fa 21 fowemed
oG o TIO&, 3 37O i el § /2 1 3R 2
el @ STOE T wel H 7 T AR B

@

—>
+
S
b

T

0 (ing

©)

t—

-wZA/ (©) \

fara 13.13 93cT 37rad i J fordl 07 &7 faeerq, 9 qer
TR T SEAHIST T TH EIT &, Aferd 371
Fersn & f=rar gt

279
t=1.5s W,
(a) foem = (5.0m)cos [(2n s1)X 155+ ]
= (5.0m) cos [(3n + )]
= _5.0%x0.707m
= —-3.535m

(b) THIHIT (13.9) T SYAN HH W U 1 A7

= - (6.0 m) 2rs) sin [2r s X
(1.55+)]

- (5.0m) (2n ) sin [(Bn + )]
10t x0.707ms!

22 ms!
() THIHIOT (13.10) 1 YA A W I 1 @10
= — (2n s\ x fozemm
= - (2ns)? % (-3.535m)
= 130m s <

13.6 TS 3MEd d o T o a1 ad

=2 i T oF SEX 9o qen sTerd T s foRsdt svon
F fTU RO & ASh (FHHOT 13.11) FIT Hid W

F (t) = ma
= - mw’x (1)
YAl F () = - k x(t) (13.13)
B k= ma? (13.14a)
k
o, o= \f (13.14b)

T 1 e, 9 ghen A feafq & ok fafde
@A 2 — MU 9% T o7/ed 71 T Yo ot shgalrd]
21 379 q% H TS Te ] GiRW S W EH U@ ©
o wvet orrad Tifq i <1 g & afikenfoa foran s weman
2, o q forema o forn W (13.4) gRT s1eren
GHieRTT (13.13) g0 S foF ot o 99 9 e 2

> 3ISTEYOT 13.5 ; i3 fue fF=fafed e &
SFTHR TXe e M W S H

x=(5.0m) cos [(2r rad/s) t + ©/4]

t=1.5s W, fIg & (a) fo=am=, (b) A7 T4 (o)
0T YRk eTd it |

zo7 g 1 HIviT T 0 =215 T THHT SIS
T=1s

THRTOT (13.4) W GHIHTOT (13.13) U & o fow
Y 38 < 9N e Terd S STl S8 WehR el o T,
THEHTOT (13.13) 1 & GR THERAT HE T EH 9rad
FHERTOT (13.4) W € Hehel

oM ST fF Tt (13.13) § 96 x(f)
aenta G 21 374 39 aXE o ol o q9Td 9 Sl
% gU ot 01 i Waeh et St whed 21 A
H, 91 & AR § A2, x° MR & G F3 0% &
Hhd B 36 3% NfEsw old Fed Bl
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> 3GTEUT 13.6 FAMI felish k & 3 FwH
FHAT M Gefd & fdt 2ok o feer snuri
¥ o 13.14 ¥ TIT T AR 2 ¢ € |

m

faT 13.14

g SRS o STel T[2eh hi To1 Hrerreren =t fearfa
Y foreh ok forenfaa foren san 2, 99 9% O
3TEd T HLAT 7 | ST T STEdeRTel Td FITST |

g6 WM TS T[ech i 379+t |remaen &1 feorfa 9
T AN x g0 q faeenfya feren ST 20 T@ fe
13.15 ¥ fe@mn 0 21 3w feurfq o o1 @R w1 wAE
x @aTE g <ifefd e Sl @ e <€ 3R Y HuE ot
3ot € g gr Hefifed e Sl @ | 7 T2k TR R
g
F =-lx (F R a1 3R ARG o,
Teer &1 WA feufq &1 AR g
1 YA HIl B 1)
F,=—lx (FW g1 € R ARG o,
TR 1 AIeA Teufq &t SR wehe
1 YA HIdl B 1)

ferr 13.15
T ek W ARG 72 9,
F=-2 kx
372, 2ok TR STRITIA et ForeeiTa o STgh ATt

e mrer-feerfa o @R Ffds e €; gt ek
Tfg T 3Ted T B | T Qe T SAedeRTd,

Tzzfr\/7 2 <
2k

13.7 WA 3Mad Wa | el

WA e T Hd g R T Feafast qen nfaet e
< I e 3T st dRarT o < fereRor el €
AN 13.5 H A <@ § foh TRt arrerd i e
Rt 07 1 ST HHT 1 ST Hor Bl 7 | faeeme
1 = fefadi § 78 g1 B ® | od: UH 0
Tiest St (K), T8 29 3@ gehR w2,

1 5
K=_
2mU

= % m @” A sin®(at + ¢)

=%kA2sin2(a)t+¢) (13.15)

off G921 SAEd] o il © TSR gt fereeras
STfuRad BF T I q91 & o wred ferfd W EH w
affererad i € | e i, s Tfaw ot K H, v
o fag @1 *E o1 T 21, : K H1 STadenra
T/2 %

WA ATEd TG HH ot TRt o1 1 fearfas
TS fohat BT © ? 318 5§ B < @ T feufas
TS H1 Hehedd oherel Wl aell o fo € el B |
FHUA T F= - Jox T Tt a1 8 oy feafas st
e Bl ® |

1
U=§kx2 (13.16)

d: WA A Tfd wd fomdr o k1 feefast S,

U = %kxz

=ékA2cos2(wt+¢) (13.17)

T4 YHR, WA 3Ted T i fowdt o & feafas
Tt ot srrad Bt § e e T/2 g 8, 78
St wre feafq o v qen =y foremo W iy
T T | 3T FHIHON (13.15) 9 (13.17) ¥ 'H
™ # Fd ol E, I e €,

E =U+K
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=ék A? cos®(at + ¢) +%k A? sin®(at + ¢)

= % It A2 [cosz(a)t + ¢) + sin®(awt + ¢)J

TR T WM qeIcHS &l Y3 i W hiSE
& T Ui F U TF U B g T

1
E=§kA2 (13.18)

S fop weefl sl o erefie Tl o ferg emen & S
g frdl ot oot ened et # P AR Sl
FHetHd & st | foret aw e sed! S
sl den feufast Seistl w1 @HE SR foeerd W
foefear fosr 13.16 o <wrfeh € € |

K E=k(®+ U@

E U
K(t)
O T/2 T t
(a)
K k(x+ U
B U
K(x)
-A 0 +A X

(b)

far 13.16 Tfas St fReifast St aer et e 999 &
%o & ®9 H [(a) T 3f¥fq] qen axer e afd
#Xd ¢ 9 F7 faeergd [(b) F 3] | fasr
il aer Reqfast st g1 sTrerdeRrer T/2 &
TvEId R Fd 21 t a9 x & gHt gt
& o0 o7 onl 9 &t 8l

e S fr W oad nfa # frafasr qen
TSt ST St fost 13.16 | €U &FTeHs | TE B
frea<e fast o weft Fomers & € gehdt, FifE
Te = o o o HEHAl gl Bl feafas s o

gt ¥ T fdier o =e o R feafas sei
YIS B §1 T qen frefas S St SHM
YA TRl | g1 aR 701 =Re feafd i et st
gl x=0 & forg, it wferst €; = feorfd x=+ A W
78 R dR W ferfast Foff €1 57 e o i i wd
T, feefas St & Hed | A o1l s@dt © qen TS
TS ok wed § feorfas oo wedt 2

b 3qQTEYT 13.7 1kg Hafd o fRdl [ech ol Th
FHUA G ST T R | A B HAA Feriw
50N m & | T2k oh! ST Hremareer 1 feerfa
x=0 ¥ t=0 W frdl =HEH g8 Wz
x =10 cm TF Gl ST € | & TEHT T
me-feafd § 5 cm R 7, 9@ IR A,
frorfast qon a1 ST Ufhfem, FINT |

g1

T TTE SATEd T Sl € | WHIhT [13.14(b)] @
TGS FIviE Agfa

50 N m'
1 kg

7.07 rad s! %ﬁ"'ﬁ
9 fodl 999 ¢ W 38T faremq
x(t)=0.1 cos (7.071) &I |

37d:, ST 01 ot Ared feefd ¥ 5 em [ R, @@
0.05=0.1 cos (7.071)
YAl cos (7.07t) = 0.5,

w‘a

3Ad:, sin (7.07t) = =0.866

& T2 Al x=5cm® H = 0.1x 7.07 X 0.866m s™!
=0.61m s!

m:,@ﬁ#ﬁlﬁm=%m2

- %[1kg><(0.6123ms'1)2J

=0.19dJ
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282 wiferent

, S H 2| I R T 13.17(a) BN I T 2
fx 57 13.17(b) ¥ Tk W HERA o1 yefela e T E
I TF TFR F G0-FRIF ARG B

el ok i ferfas et

N |~

= %(50 Nm™’x0.05x0.05m )

= 0.0625J
x=5cm‘?|'{'ﬂ2a5ﬁ‘@'_¢l'c‘n_wﬁ

=(0.19 +0.0625)J

= 0.25J
&0 e ot S ® fop erfershaw faenea w, wifest it
T B €, 31: TR B pel S fefast et o
R BN B | 37d: TR Y e el

1
= 5(50 Nm'x0.1mx0.1m)

=0.25J
T8 FM 5 om FoeemeT W I Ssieti o I o e &
T 1 e Sl TRe fagid & ST B <

13.8 TS 3Tad i Teatfaa & a1t 9 e

fRUerd: Y5 T 3TEd T o whig Sifder I el
T | TR eI Sfted | &W U frem 2md © W
for=gl Tfvea ufitfafeat 5 omam @ swed wifa &
€ | 38 9N ¥ 3Hoh qveId ed U8 & $o el i
Tfqat st ==t w4 |
13.8.1 W& wlicieh

IE FEl S B R Nelifod A R =€ d ww
IATIHN HSHME 1 STEdehldl 31O el i T0]
T R AT o | 35 I8 frend fehTen TR srewrd
1 TG el © | T8 e wlictsh b1 €1 Uk YR Bl
T | S 1 e ofs 7 = el ¥ sl el 3Eeh
T FR T TeeR 1 THeT SRt &9 oft 0T U et
T Hehd © | U etk b1 TR Sfea 3 9 afeet
T YHR AHRY o 98 Waaargesh e HT T |
TR o THS I FY U T forenfu e Bie AT |
e SER-SER T S el © | TeeR i I T e
B & ST STeddRe e 2 Yehe Bl g

T I5 T w1 T Aemm feafd 9 @y
forem=i o fou 39 e &1 efad fd T e
Tfd Bt 21 foreft U9 o Ao W foem sifse foed
m FAFE 1 hIE Y STHMY H Melsh L A o6
SR a9 7 fa=m o St & T R 9 s gl
et 1 guw fou el g 2% 9 Yo @1 e T
LR 3¢ I W TR S dTell 1@ o 3Tfee aa o

(a)

o ™
o 13.17 (o) 51¢9 RReifd o Qroer gt idl shis et
@i, (b) 39 a6 T-mg cos6 3Tf¥er= act
Y5 @l & Wg YA % Wie g9 wE
FoT-STrevf 781 BiaTl T W F mg sind
YeAa7 §e1 9317 3l &

o foF SR Seater § 9 I S 21 S et
e fefg d e g @ 0=0

Tieteh WX Shelel & Wt hA € : SRY hi g
o STV TE T A o o HRU HEAER I
(=mg)| B9 T@ mg F faAeE SR F AR Teh
mgcoseﬁmmmmgsineéﬁmﬁwm
21 <k Tt 1 TR L e o el 9 ok erfew @
Sreent oheg y fomg W feerd B, o1a: el o1 ig
59 @R (@?L) T WU F TRREE @R g
TIYREE @ROT 1 HROT g oh =19 o 3TIEY I h
THEAM 7 B 21 B @0 92 59 916 T- mg coso
% HNU Bl © SEfh SRR ©R0 mg sing %
TN S Bl 1 YU o Wrdel 5 el W feeEr
FHT Ak gfauees el @ e a9 B 7t @5
T[T I 1 Sl B 59 Wb SR ok H7Uel st SOl
T 91 ok TIIREE Sesh R & qulaA Wi g 2
(13.19)

t=-L (mgsin 6)
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IE Teh FeAHIA 5t 3t © it e o aftomm i
FH FE H] TAH A 7; T4 FNO T KON T9g
SR =Fe fepan e @1 wpofft wf o faw =g & frem
o AR
t=la (13.20)
Tel [y g o afa: wich o1 ool Sieedl € 91 o
It g o ufid: SIvfa R0 € | W THR
Io = -mgL sin 6
mgL sin

(13.21)

Al a=— (13.22)

1
I g0 u' AN T faeamd o ®ier ®, @ wHie
(13.22) F T o1 Fd ¢ | 89 4 & % sin 6

F U YFR e R S TRl B,

e o
sin 6= 6 - ?+; — e (13.23)
75t o e 2

3@ afE 0 BITE, qA sin 6 F GiHA 0 g
foran S gehar ® | U uRftefd & weeo (13.22)
F TG gHR o fo@ T &,

—m’%LH (13.24)
gRUit 13.1 H T RV 6 HI AW H, THhF qoAIh
Yeadi #, 91 ®eH sin @ % WH Yeldg 6T € |
FROMt | 7€ @1 S Hehal © T 9 oF 20 3 q &
A o T sin 6 o OF M9 g€ B © S99

o=

eaai o =raa 0 W e ©
WU 13.1 sin 6 F § F Held & ®9 H

0 (319 W) 0 (IeTmi ®) sin 6
0 0 0
5 0.087 0.087
10 0.174 0.174
15 0.262 0.259
20 0.349 0.342

TfordE 9 § GHROT (13.24) THEROT (13.11) o
o B, IR shael 98 § T ==l =) iy iviig exo
21 o1: T e fag W e @ foF 0 o oy 7 &
o Motk 1 fd W Sfrerd T 2

THHIOT (13.24) q41 GHRIOT (13.11) H &H
g <@d € TR

a):%

1
T ATATR T STEARTA

T=2rx /L

mgL

319 Hifh et H SR FAEH 7, 31d: g el
I SFad mI2 %k qed BN 399 T8 WA dletsh o STad

1l o fou guifad 93 foea s @

L
8

(13.25)

I'=2n (13.26)

b IETETOT 13.8 39 Tl el &I o I e,
Sl &Y Yohe o @ Tk e ® 2

7 HHIRI (13.26) 9 T e dicish a1 3TTedehTd,

T=21t\/Z

g
T4 T99 9 7 e e g,

P L
47’
T TH Ghs o o8 b H dcl WA Al ol
AEdRA T, 2s Bl € | 37d: g= 9.8 m s2 el
T=2s% fau W dics &1 T

_ 9.8(ms?)x4(s%)

L
4’

=1m <

QRI9T

1. 98 T S @ H SR § S7ad] A weend €,

2. UH o AYEl Tk hl I HA & ¢ A@9IH GHI T 1 HedHel Hed & | qe A ¥ 7 FhR

et 2,

T=1
v
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fopelt arrerelt e1eren Sl A R S7TgfT Sk g1 1 Wehe W R feRw U el i wEewn gt ® | SI A
vgf % T s § W 3
13 = 1Hz = 1 Ted 9fd §ahe = 1s!
3. @ aEd ufy H, R O 1 SEe! Qe w1 fiufd ¥ foRemtd x(f) 39 R e A S R,
x(t) = x_ cos (ot +¢) (fowemeT)
TET x T T ST (oot + ¢) T BT FA, T ¢ Fel [RTE & | KT A o A F SR
awmﬁwmﬁaﬁz‘rﬁ%

0= — —27tv(?:h°rﬂﬂ11 agfa)

4. wmaﬁnﬁ,wmaﬂavﬁréawqaésquaﬁ%ﬁ%,mwwﬁﬁ@%|
5. TRel STEd A o HA HU o o qef ©RUT I UHA (o Told oF &9 § IH YR = W o,

v () = -wA_sin (ot + ¢) (3T)
a(t) =-w?A_cos (ot + ¢§)
= —w’x (1) (TaToT)

T e SR TRl ofed Tfa g1 gW o SR A i W WhR <@ Hehd R
6. T aad T foRdt w1 1 9 U B © FEH S§ SU W S U o9 SANGd B 8, S R0 o
foTTe o ST, T G Tiq o o i 3R FfEe e 2 |

7. Wﬂﬁﬁﬂﬁfmﬁﬁ?{iﬁmﬁ,ﬁﬂiﬁ“ﬁ&TUT,TI'f?IHWK=%mUZHWﬁQTﬁHWﬁU=%M%ﬁT

2 | AfE g wefor 7 @, o PR 1 opet AR il E = K+U e € =R @l € Jafy K 3R U aRefdd
B E

8. m SHM 1 HI U S gH o UH o AR o GeAHIA oA F = — Jx o Y96 § Sle i g,
Tl e T qwitan € fres g,

wz\/% (i eraf)

qen T=27t\/% (SRt )

T feE & e o o wed B o
9. o Ui H qoH HI el ek H1 T Wik Wel TEd T el @ | SHeRl SedehT,

T=27r\/z
g

[T s Tfd *T @& ggfa o fag
=[Adq '
EICI| f Ay [T s v=%
HUT A 1) [T] s =2nv
Sen dieR 0 IELIE feam WA e I o fowers &t wen
®1 ARMHE A
EMERLIED I [MT2] N m! WA e T o
F=-kx
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faomota faua

1. STEdeTel TH a4 49 il € TS&eh qverd i &1 e TR el € | 39 YohR, THd e
nT & 99=Tq a1 @F TR et €, 98 n ®E quis ? |

2. U A Md WA MEd T T Bt | Shael g&t SAedt fa St ga-fa9 F = —kc x g1
B ®, W e T e @

3. odat T Fehd-art o Te (S U Tfa §) qen fgfam ¥ we e 97 —mae?r % SR S
B TR T | 9K o YHT W, MA@ HT g, I cAeaq fGened (x 91 y) ¥ 1/2 rad 50 o=
B =6 | 36 TR, i %01 forent e fefd (0, a) 21 97 (@A, 0) & —m «Pr 9 TR
fFu S W A B & g9 H THEEE aga T S |

4. o % T fRu U AF # Haw @@ erad T o fa € sRfTE 9 sTavEE © SR 3 v
1 qufa: feifd w6 & foag vaia € | 3 revas wd @ "Wehdl © (i) oRfues feufa qen e
o, AT (ii) SATATH QAT hHell, AT (iii) ol qoN Fel |

5. ST T3 (4) 9, fRU T4 A steran et fd st e &1 fFuRor sRfyes feafa et smfys
a1 gr T @

6. ASTozH AT T Henstl arelt & WA e ad 1 A AR TY H A TGl BT | T
el qft SAredl B € W Uk T k1 g <ol i Y St i quiieh U el | denfy, feedt
et a1 T g UG ST i Sd WX Ed Tl o w9 § o fhaAr 1 wehdl €l

7. @ 3Tad a1 STEehTe ST STl Fell seran el e W AR 7@ @ | ey
o i TET well o aTedshel sHeh faulid € (R 1 qard ) |

8. ot e ook &1 T oy Hvig faerm & foy @ W sed i g 8l

9. fdt o #1 fa At W ofed A ©, A1 SEeh foeema i e w9 ¥ 9 fRd T ®9 § o
foran ST =eT

x=Acos wt + B sin wt;

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

3 f w9 qola: guged ® (frdt oft T ®9 1 o= T F W F I w1 gkt 2 1)

AEH

13.1 9 fRu Tu SSEwl § &iF ewed a1 fefud s @ 2
(i) Ferdt R 5 A F TH q@ ¥ W q@ qF S I IO UH AuE A Gh R |
(i) Tl WA TeHT T I gk wl 3h1 N-S faen o foeenfya 2 s 31 1
(ili) 3T SFAM g o URd: FON T HLd HIE BESSE I |
(iv) frst +am ¥ et T 9|
13.2 ¥ KU U ISl § ®F (SFe) W Sed T ki qen A fedl Wy Wil oed i e et
FW T ?
(i) geat &1 3T o7& o6 9fa: FOM 0 |
(i) frdt U-clt H <amm™ 9R o &9 & 0 |
(iii) fEh foee g FeR & FW T did 9aRkT &t 7fa 5@ W 70w g 9 8 IR & f§g
9 g% ®9 9 Bel A |
(iv) fre IgaRTe o190 &t oo wrmawen i fufq o ufa: =amues &1 |
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286 wiferent

13.3 o= 13.18 § et &1 &1 Waes 7 o fIu =R x-t 3@ KU 0 7 | 399 § $H-91 aR@ afed!
FT FET0 HI@ § 2 IH A 1 SEdHA A 8 (SEd] A At ) |

X
(a) >
1(s)
\/ Ve \/ \/ ”
= 4 7 10 1319
X

e NN N
_3\/2 MO 1\/2 3\ t(s)
fax 13.18

13.4 <= f&u M0 @9 o wer § %A (o) G SfEd T4 (b) el W Wl e M Tél, 9 (o) e
MG &1 eI FE 2 | UAE STEdl T 1 ST T BT : (o FE UEE S e 1)

(a) sin wt — cos wt

(b) sin® wt
() Scos(%—Zwt]
(d) cos wt + cos 3 wt + cos 5 wt
(e) exp (~a@*t?)
) 1+ ot+ «?t?
13.5 & %0 TH TR ¥ 10 cm T W feora <1 fagefi A qen B & e ok @ aed 1fd + w1 A

T B Hl AR HI M Bl oAcHE 90 AR I, ©ROT AT H W N FA b U A SIS &k
T8 T

(@) A fat w2,

(b) B flt W €,

(©) A ® 3K ¥ g AB & meq fag W ¢,
(d A R8BI 2em T,
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(e) B! iR 54 g A ™ 3 cm [ &, @
) At IR ECB 4 4cm T R I
13.6 99 U 7u feret 1 o @O g 9 e x o die weul 6 9 fhud W oed T deg
(a) a=0.7 x
(b) a=-200 x*
() a=-10x
(d) a=100x®
13.7 WA Tad T W fHE F0 *1 Al w1 avi = RKe T R wem gu fw S g,
x(t) = A cos (ot + ¢)

Ife w01 1 ART9E (¢ = 0) Feorfd 1 om o1 SHeHT AR 3 wom s B, @ KT HT AEW q ARTHH
el I F E 2 HUN KT KON G 1 s § | A WA Ao T BT o0 HE o fAT ®ie (cos)
e & TIM W §H S0 (sin) ®eM 94; x = B sin (ot + o), @ SR AR gfaeel § o1 &1 s
qe SIRFYH el HIOT FAT AT 2

13.8 foreh FarER qen =1 91 0 ¥ 50 kg aF 3ifhd € 3R I9 ®1 e 20 cm © | 39 gl ¥ o
TN 1E fuve, Sel foreenfid ek o foha1 W1 €, 0.6 s o ATadishiel W Siei &idl & | fig 1 9R fha @ 2

13.9 1200 N m"! FaFI-feewi® 1 1 Hur fa 13.19 § 39y sar frd afas a5 9 €t 2 | %A
o g T § 3 kg 5A9M 1 %1 i §ei ® | 39 fivg %1 ©F 3R 2.0 cm 9 @i 2 g foman
SR,

e 13.19

(i) fave o e &1 M,
(ii) foug =1 SAferehan @or, dern
(iii) fave &1 Ifuchad =@ A@ FHIT |
13.10 199 13.9 H, WA oifSu Sf6 ®uEl ofdid /@een § ¢ a9 fyve &1 fofd x = 0 8 don ard § 3
F W x-318 FT UAIEE U0 2 | o FW fuve & foRerdd x 1 999 % Hod % ®9 § I,
Safeh faim =€ S SR (t = 0) w99y fuve,
(a) 19+t mrew feerfd,
(b) eifereram arfa fearfa, qen
(c) @ifirshan wiited =i feafd w21
T e T o foly 3 wer U g 9 orgfa |, ot | st eIRfeh e § e w9 | fue € 2
13.11 fo1 13.20 % U 7TU < i@ & odel TE o deqEd € | Y SIN@ W oW 1 B, IReHu-we,
s feerfa ofik aftermor =1 faen <wifd € 2 1 woish wehvor #, Ufthul *id w01 o Bea-gfie &
Xx-318 W YA H qIEA TRA 3MEd A A HIC |
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y H
et / \ T=ds
T=2s $ T - 2m o
1 f cm/ (=0}
P{ t=00) -
(a) (b
faT 13.20

13.12 = & T yE WA Ed M % fau aggEd MR g9 @1 e@ wifaw | goft w e w s
(t = 0) fearfa, @ =1 foon Ten wIvfiE =M@ 3eifeC | gauar o fau goe geRor § ufeemer w1 feem
IETEd AT | (x B em T 9 t R s H AT 1)

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

(c) x=3sin (2rnt + n/4)
(d) x=2cosmt

13.13 99 13.21(a) ¥ k 9a-feeris &1 fordt Fart o T R * fF7dl 38 oaR ° Sehel 9o T g
fR ¥ T g m e <9 T € | FEA % ga fR W 99 FooRifud %% 9 sue S
2 1 fost 18.21(b) ® SEH wHA & <A G TR W SoEH mSEl 9 T € 1 A o <A e
w1 o 13.21 & 999 91 F 51 difta e @ 2

m I m

o
Iy LY
(b)
fa 13.21

(a) BT FHCON | AT 1 sAfuhan foar @2

(b) AR (a) 1 FFEME T (b) o A FHAE &l o SIS T ST, @ YAF Yh0T § e 1
STeRteRT A RIS, |
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13.14 e Yemet & oM o fuferet 22 o fieed &1 Wi (@M 1 & ) 1.0 m 1 € | afg fueed
200 rad/min %1 HI0ME g ¥ el AEd Tq w8, @ SHHT AfmHan =l fha © 2
13.15 A o T8 W TRcd ©R01 1.7 m s2 ¢ | A% fhdl oee diersh a1 gedl o g8 W afedenret 3.5

?, O TR HEH % YS W AR foha BN 2 (YL % Y8 W g = 9.8m s2)

13.16 Tl %R &1 9d ¥ | daE &1 HIE G dierh, [59eh dieth &1 S9qH M 8, 9™ T ¢ | HR
R =0 %1 g 98 W THEEH W v @ aaE @ 1 9 dierss B fewn § sroef wrereen
fearfd & geR-SER B <o w1 ®, d THHI SR F1 B ?

13.17 3T¥R &9FA AT Sa% h & TF hich 1 JeihR Ihel p, I o fhell 580 § R @I 7 | hich
1 odigl A9 qaE T Big o €, T TRy fF wich S-S W 3MEd qeid il 8 o
I ICREA]

T=2n |12 %1
P8
Tl p Hieh H1 WA € (59 HI YA o HRO GHSA i 0T HQ) |

13.18 TR @ 9 freht U 7t 1w fou e 5oor qu @ S[e1 ?, qon g fow aHed | gan sig ke
T | S W § Fw SeiR AT @ Sl § | g J9iE RS9 §ov 99 @i gl %4 ¥, 99 U
Jeft W UR 1 W T SEd A wLr ® |
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