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13.1
13.2
13.3
13.4

13.5

13.6

13.7
13.8

CILED
T SR et T

A 3 T

TS 3T T a1 ThaHH
g T

WA AT A H S qe

TS e (g o fau 57
TS e G ° Sl

W 3Tad T e e
I F® e

foemoia faw
KSR o)

EAIGE|
a0 ]

13.1 sIfHenRt
&0 3 e Sftaa § fafir= ver o6 el 2 ® | T Qe e
e a7l iR fopedl werer ) fq o fawa ® a1 e svema
& o & | 3 A it s et € | e U e ada T qen
R ufer & TRl w1 wefia nfaal o foma § ot stemmm o foran 21
T el H e THE-3aue % qveE T 1 e et 2,
AU 78 Tt Bl © 1 SO S9e | 3799 Wlel 19l 3ot R e
1 A= forn e | 7 S i gt gt @, W Rt T s
afrerdt Tfq © Fo=1 gt © | =l o fereht mre feerfa o geR-SeR Tifd
Tl B | SEAR-TET 1 et di SE BN 1 M Rl 21 TH FHR
# I-uvE (AM-R) ofEdl i oF WEX SAEdU §- A W
S-S gE A, 9T5F g H o7 3R U9 ot gen e eyl
TH YR I T H e T Phed § | 39 1A H 6 39 A ok
AR H I |

e IR w1 SreHE ifeht ok foTy TRy €; S-St “fifeeh
RIS | THEH o o0 ST Hehoo 1 1 SAERTshdl Bl € | a
5 SH-fadr, fier stua aEfaq o &9 saEHE eifEl g U=
el a1 id gU <@Ed € | el | ffeeral qen Sl SR eafa
forearent oh TRy H SEWRM ot AT feorfq o6 SeR-3eR % &
T | oY o SUET % Al g &l A -H= §9e B Uil 21 T S
wered H e7uy arot mren feufaai & uftd: wEE #d €, A 6 S
Sl qTIH o FEEIT €t 81 AC TeR UHT dieedl 1 FHR0T Shidl
g S WA wH (IA) AR T RO 3R Thick wH 9
AP el 7

fonelt st TIfd o6 =AT9e qen e 71fd ok foere faawer o fag
TS Tl GehoqIstl; S edehTal, 3Tgfa, forem, s iR et
1 TR BNl B | ST ST H 31 Gehoqatl =l faenfad faman
TR |
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13.2 e 3 Iradt Tifd

o 13.1 ¥ 9 aredl it <oig 7 € 9 oS
H1E HIe el T R =gar € IR R S 21 98 oo
YRIWe T T 3 S © 3R 39 UihAl i aR-aR
Al 21 AR 39 S W FW IHH] HAE a1 G5
% o= WE W9 a F8 o 13.1() F w/e ke At
1S deTeh el Tt T =6 3R I 741 39 Tk i
M 9 ¥ I-9R e df ST 9% a0 9T oF
ar= I o 13.1(b) oF SiEn fe@m S| 31 Tt Wig
I AT YA G FHA Hl WE aN-9R ARG ©
AR Sl AR GHI o &" WE 13.1(c) b SEl
feam wm <ifse f& fo 13.1(0) & M1 a9 am
= 1 T GOl % SER Weed % 39 €,
39 (2.6) <fEm)

1
h=ut+§gt23:raﬁg@°rnﬁr o o, qenm

h=ut—égt2 Suftge TR & ferg,

T GHIHLOT | w1 TF 31 uRfefaa o fau fi=
BT 3 Geft ofrerdt TR o IR B 3T hIE I S
fifeed siRet & 9% TREf S & eEdt afd
FHeerdl 2l

x(t)

v

x(t)

\V

faT 13.1 g i o 337601 T ST H Siedehie]
T gwifar 7 &1

t

HI=Ia: STl T i a9 &t T dqed
TN Bt € S SHeh T o qY o e e 81 5
fyue 39 Hqer eraeen ® gl € @ S§ W o Al
el Rl el I Bl B 314 A% fyue i 3w eraen
¥ form &1 feufd & =i € o 97 oo fowmeen ®
w g fyvg 1 59 erewen 9 ot @ fowenfua X
al favg W Tk Tt HE wE o ® S favg &g
ITHT TITH-STTEN FT S o TH HT TIH FIT T
3R Ferawy fIug ¥ Sre a1 shue 3= & 9T
3TN0 oF fow g fret ek o & 7% W@ < d@ 1’
FHER 1 qell W Hqer e § Bl 81 S SEeh! 34
foig & oirey Farenfid 3% A1 e R W <o A A
B Yok o T el Bt € TRy Ueish STl T
e T Bt ot Tt it eerd! gl ®, Wy Qe
T Bl R

e T O H FE GO SR Tl 81 Ao
e 3T T O FH 2l € Al €9 T Rl Sera Had
& (S8 fepdli g1 1 &l 1 S i) | 38 foada
& Tfa 1 engfa sifuss et ® df gw T Rl ke
Fed &1 S8 R Giiia o9 % a’ &1 e

WA 3Tl T et T 1 T Wt €9 21 T
T il € Stel TRt Siert o o S o aell S
T e | SHoh ToreeTa o HIl eral g1 I:
T o Sl oh SN UE el el 58 T e
T R B €1 T8 Hqer sTaen awg i T
ey feafa off gt 2

RS & H gt e a&qy STaanTen 1ot
Tl STEEAT i WIS T ol | iR geh! T o
HHUT qAT T &TIRRI Fl o HROT STHSA I Bl
21 TG HIE A 3T o L EH aE] I A
e § W Hehd T 9 IS % Afaw e | 'W
STEHf qA YUNTRA Srel 1 STEAT |

TRl +ff seaTcHe H1em 1 g1 IRAd <=l 1 Th
IS TYE W Tkl &1 T e o Wfesh Jer a
1 ®Y o 81 STl a1, Jehfima a3, faga geshig qai
T AN o S € A wee o fawe o 'w
TS 31T | ST HiT|

13.2.1 3TEdhIA a9l Mg

T 3@ © T wiE e fage fad fafma a0
HWA W E T it © st i weerd 2
dE JATH G T S7aek Ty T &l gRigh
gl &, SHehT HTadehTcT Shgellal &1 3Td: THT i &4
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T §N <¥Mid €| TEHT SI A Tehg B | S et
e o fera, st ¥ehel o UHH W A A wgd e
AT Sgd TS eIl €, AT o 3T YA g
ST # AU W@ § | fRE sads feed @ s
Tl WEHIHHS (10° s) S HIeH!, Freet Tefieh us 2,
¥ = foran W © | 36k fawid 9 7e 1 wafE
ety 88 -k Bl € | Belt eHehg & 76 a9 &
T A iR B € |

ST ‘T o FohH ¥ ¥4 U0 3 999 o
Tl H HEN W et ¢ g8 AR et i et
T e € | 38 Tdieh v g FRetud feman s
T 1 v A T o Hea Frefaied TReaie Hee g 8

1
V=T
T UHR v I WEE (s) € | Aed a@W &
STfahRe TR TSIeh e (1857-1894) oh M |
3gfd o A &l T fomy AW @ 7o | 396 5
(hertz Jdieh Hz) Fed € | 39 UK,
18351 = 1 Hz = 1 o Ufd ¥ehe = 1s' (13.2)
eI dfSe, gfa 1 gsd € gl e Tavas
T2
> ISTEYOT 13.1 HIE A €3d U e # e
75 91 ¥geH HLA GF Sl & | SHRT S
qAT SATEdehTd YR {eld hifelg |

g7 B3 HI ¥SHA hi 3G = 75/(1 fie)
= 75/(60 s)
= 1.25st!

1/(1.25s)

=0.8s |

(13.1)

e, T

13.2.2 fawem=

SN 3.2 § g9 fRdl &u o faxemus & 39eh
fearfa afewr o ufteds & w9 uRenfoa foean on |1 59
™ H TH foweud AWe 39 U8 1 ST fHew
e el | w1 | 98 T off fommofa it o
H gug o Y gfierq 1 fEfa wam | S 6
fore, T g W frd Eia did 1 We Wi T o6
fore, ¥9F o o o ®9 | oY fag ¥ afa & 0
e Trarfa-fawammm @ | ga fag 1 e gfaugar
fohan T Thel € | W AFSIT 1S T[eaht forelt ot ©
Se1 & forge gou fau fret 9 der 9 deg @
[fan fox 13.2 (a) ] TremvE: fmdt five =1 fazemm
TR T ST ¥ WO T 2 foRt e

fera 13.2(a) %18 T2 fd! FAMA & G, a9 90
1 Tl 5% S19R @ Geag & | 2T T
eq g8 W AT a1 & | ek FT M Bl
AR @ 30, s1erar foreera X % ST H
fearr ST wohell & |

o 13.2(b) U ST @ dicid, 96T T Bl
Feafer G HIve faeeraq 0 & 95l 4
foFar ST GFA B |

WA et o T, 0T o Hed o ®9 § Heaier
q v Hi faemE-=R & w9 9 f&fa fea
godl ¢ [RfEe o 13.2(0)])1 ‘faerm’ 9w
Sooi@ ged feafa o ool o & &Y fran s
ooy =X #E 39 YR o ot B Thd © | TR
a.c. IRUY § Tt denfs o fau & <=9 999 &
1t uRafad 8t @1 aeear” i ot T fawem =X ok
®Y ¥ foran < Hehal € | 36 YR, LAl T o Heoy
T g o @Y @’ | e, TR O | uiEfaa
B W@ Sgd 9 gahg & T Tl o faweryq ok
I 2| oo =) 1 9 oFIcH A1 RO &
Hehdl 2| <ol o S |, T wwE o fore foreemmm
= T A9 o SR

forenaT 1 Wed & WA o T el gl
e foran <1 wepean € | emedt wiaa o T@ wer
G 1 SEd! BT ® | e Horl § 9 Th Hlelan
e Fer H T TER § e R TFd ©,
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f(t)=Acos ot (13.3a)

IfE 39 He o ik, of, H 2n feaq =1 9o fordt

i O F gRE F A W, A Hed HOAH
& TR ® | q9 i Wer f(f) el € @l © e
aTedeRTd, T fa=fafea gmm,

27
@

3q: I B f(f) HA T 1 e 2 B,

SO =1 t+D

If 81 S (sin) e, f(t) = Asin ot S & @
e ®Y ¥ €t 9o w8 ® | W € 4 (sin)
Tel IS (cos) HeHl 1 Teh u1d Hed, S

f(t) = Asin ot + B cos ot (13.3¢)

off aferd! wor B §, Freer sadee T 2l & | 3fg
el

T (13.3b)

A=Dcos ¢ A4 B =Dsin ¢
o, @ g (13.3¢) F 39 YFR ford dFd ©

f(t) = Dsin (ot + ¢) ,
Tel 3R D 3R ¢ feu 7w &

D=+A? +B? @ ¢= tanl(gj

! S SR SIS el ol oy Hewe et
TR S arafeRe SEE BRY (1768-1830) 51 s
STEHROT UROMH & RO €, S 36 bR € : ferdl o1
SISl TeTT eht Iterd Uk aTet =T SMadehtcT
& T F HIVAT FeTdl o TEIRIYUT GRT ek fepar
ST @kl & |

(13.34d)

b 3e7EY0T 13.2 Trefaiad q99 o wer | i
(a) 3Tad aen (b) M@ Tid i &g wd
7 UAE el T HT SAedeRd farey
[ g e {7 €] |

(i) sin wt+ cos wt
(ii) sin wt + cos 2wt + sin 4 wt
(iii) e™

(

iv) log (wt)

g7 (i) sin ot + cos wt Th STert W §l 39
«Esin(wt+gJ &% w9 H ot e fRan ST Hehal B
34, 2 sin (ot +7n/4) = /2 sin (ot + n/4+2n)

= ﬁsin{w(t +E] +%}

(0]

. 21
Y Theld ohl ATAdhicd Py % |

(ii) T ST A BT Th I 7 | A S, @t
Y% U8 T fafq= i sTghd o sTad! ®e ol
el 3 7 | <R STedshTel o8 =IAqd THg S
21 © fSeh 9N Weld 3T0H WM & @ R
H 7, sin ot H FTAFA T, = 21/ 0; cos 20t H
AR n/ w=T,/2; T sin 4 ot H SAEIHA 21/
4 0=T,/4 BN | YoM U 1 ST Afd 2 W=
o STl T O BId1 ¢ 37d: 3ifaH qu
11 sfauer TSeeh 3Td 1 9&1 1 AN GAga el
T T, ¢ e e7ed et 2n/0 T

(iii) e e I €, I€ 99 § 9fg & WA TH
fEwad: T2l € TN t—e0 TH W YA HT 3T YA eIl &
3R 39 YR w4 ff 9+ 7 1 TRER T e |
(iv) e log (cot) THA o TN THIESA: TG ¢ | 370:
T A9 M T Hf o TR T wa i T 1
I Her € | e GNT, (e BH W log wt
TTNE BIHL o ok UET Sl 1 37a: 7 ferdlt o
TR o Hifaer foeemas o frefua T8l s derdr | <
13.3 TS 3Ed i

&0 fo 13.3 o STER x-3181 o ol fog W +4 3R
_A I st % Hed oW SR Uv™ T I ol
frdt o1 W fomR = | 39 JaEEE i S W

= @ ——

<=

forT 13.3 x-3187 & goT fag W +A 3k —A diare &
iR T R I FHT Fd gY FIF FH |

atred Tifa wed ¥, 9k ga fag 9§ w01 1 faeer x
qqa & g = gt & orER uiafda @i

x (t) =Acos (ot + ¢) (13.4)
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Tel A, o 71 ¢ Teeien €1 31a: Yeieh e T Wi
e Tfd (SHM) =& ; sherel Ul e1red it fores
TR 97 1 e S 8, Tl Sed i et
2 fa3 13.4 § W aad Tfd F0 gC TH H0 B

e Umax

x() : foM x, THItF HeHd & ®Y H

. A
® . HUE g
: el (T W oeTiHa)
) : wmon feemie

L L ] @
-A o A -A (@) A
t=0 t=T/4
—> DPmax
@ \ 4 @
-A O A -A O A
t=T/2 t=3T/4
<& Umax
I @ L4
-A (0] A -A O A
t=T t=5T/4

fera 13.4 T 37ad T #3d §T 98T & 37qad A t =
0. T/4, T/2, 3T/4, T, 5T/4 T &I &I
Rerfa) 9% GEa ek o= Tfd ®i g
gidt 8, T @eardt 81 9rive feeifd (t = 0) 39
Fo 9 g9, T &1 717 R @M FI F7 =1eT
I 9T (x = 0 W) R 3feawaq a9 fd
&1 wH fefaal W I gl 8l

T o A A W fefa quiEd ¢ 21wk wne
A T/4 © Sl T 7 &1 Sadeh 2l

X

JANEVAN
ARVIRYaE

fere 13.5 TeT 37/d TTid #3d Y H0T HT [oreelraT o
% Gad o & ®9 H

o5 13.5 § x o 99 ¢ 1 U eifEd @ S 999
Tqq Hod & ®9 § HU o fOITT &1 °H At B
TRl A, @7 ¢ S S T 3Tad Tid i oo sawdt

farT 13.6 THIX0T (13.4) 9 kT 9re qohdl &1 37ef

¥, % A M ©, S TR e 13.6 § wfar feren e
B M, T R 1 TH GO

SHM 1 3™ A, &1 o 3ifereray fowam =1
RO BiT B1 [BAM <, SATIehIgehdl o oA foRd
THH o, A %1 e i ST Sehdl €)1 Sk S0
FH N Hed +1 O —1 F a9 foRRT & T,
zafery foram =@ feafa +A @ —A & &9 fa=ro
FHOTN A WA TEd M@l o6 @ de1 @ F9H, AR
amgwéﬂaﬁ% i@ T 59 13.7(a) © fe@mn
T R

NA
VARV

fer 13.7 (a) GHI#0T (13.4) 9 9T ¢ = 0 W T8T &
T & &Y H [GeT9T 1 o | 9% 1 3R
2 3 7 ST ATUT A [T &

IJ>U:J

formomm —*

& foeht fau T smed fa @1 e A fRm €,
fordt TUT t W HT I TG R AR B FHISA Her
% HIUE (ot + ¢) o TN WA ST T GHT W
SN @A arett 39 R (oot + ¢) T A HT FHel
FEA 21 ¢ =0 W FHell H IRAN ¢ Bl © F5 FHen
ferdien (SAUE He-h1v1) Hed &1 A AW 1€ 8
T t=0 W ok foeo 71 9 ¢ I fohan <1 wehar
2 q WA Ed U kA AW @ A AR
FHen-Hhr ¢ fafa= 81 T €, S fR o 18.7 (b)
o gt T R
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X

A ¢=-
Fa\NY72\ N\
—A—¢£M M

ferT 13.7(b) GH#01 (13.4) T 91 (x-t) 37 | 9%
3 qur4 FHAV: FAT FT ¢ = 0 rad g
¢=—n/4rad & fag & | I aeiaEl & fog
T A THT B

N

foremqg —*

3iqq: TRT @ i A & TEdda T § Fafa
@1 S Gkl | WAl o forg gt (13.4) W ¢
=0 rad ©H W B 9« el 8-

x(t) = Acos ot (13.5)
<fer Tfd 1 SR T 2, x(f) 1 97 x(t+T) &
A BRI 3727,

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

e Hfeh 2m A Il STl IS HeTd STad
2, @1eiiq 519 ivnsh 21 feam 9 uRafda e 8, 7
W R W% i N Sl g1 3

ot+1) = ot + 27
318'??{@=27:/T (13.7)

® ! SHM %1 1viig 19 ed €1 39 S.I.
A feaq ufd ok ©1 Hfeh <o *1 egf O 1/
TR, o3 &1 3 1 27700 Bl 81 & Tl 3Ted
T o AT ¢ THH, T o fafe= € wed €, S
for Tost 13.8 & @1 ST Hehall €1 39 @ W 9% b
1 S Il T qoh 3TEd el i ST § Saih

THH! G T a i AN HT G

X

|
EAON AW/AN
REVOVAAVY

t—>

fera 13.8 GHI#0 (14.4) & ¢ = O rad W 3 fy=
STadRTl @ g 3@

> ISTEYOT 13.3 94 o Frefafad worl | o whid
(a) TS 3T A QAT (b) el T 1 FH&ud
N B TR T ST T e 2 Tk b1 SAdhTA
TreptfeT |
(a) sin wt — cos wt

(b) sin? wt

g¢T (a) sin @t - cos wt

= sin ot - sin (1/2 — wt)

= 2 cos (n/4) sin (ot — nt/4)

= /2 sin (wt —n/4)
e el WA e T w1 Feder swear @, fwen
STEdeRTd T = 271/ @ AU HeAl-hI0T (—n/4) rad 3TeE
(7n/4) rad ® |
(b) sin? ot = Y2 -2 cos 2 wt
Ig B 3Tl ¢, TSR STehtel T=n/ o © | 3 Saer fog
T % & Y% W G M T b1 o qei B«
13.4 T MEd A adl ThEAH gl
3T S9N ¥ TH @7 o 99 o =99 W THE9H aqa
Tt ShT YT TR e T Sheal &1 Teh Tt A (Fast
13.9) 39 HaY ! Heild Hedl T H SHRI 7R hidl
21w T ) o =i & fm 4 A dfas qa o
39 foreht ffvea fog o af@: s=R Ivia =@ 9 7fa
HUEH | T 712 AIfersT el  TehEHE Aot i | o
311G o 7T oh T W ehf-sd Wd gC fist 3R 9 stera
TFH © Tig 1 TR Fitae)l FUE foag & Ak &n
T fog O A I% 7% Tk &ifASt dt o TR 3ER-SER
T St g2 Ueiid g1 fashoud: o1Td 1] i WS g9
o Tl o eead fohdt SeR W off <@ Tehd ¥ 38 ufha
o &0 Sl 9 TTcih A €, Idd o o8 AN 3fie
1 fewm ok stfireieaq =9 R st w1 A B 2

fa 13.9 AR § 3@ 7T T GHacT H aict &1 gaig T
e a7ad T 2
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st 13.10 3&t fearfa =1 wforda ®9 § o &
21 9 WY h1E 01 P, B A o Teh g7 W HIE
A @ T THTHMAT T 2 T & T w1 e Fmred
?1 U1 1 IRfe ‘feefa wfewr’ s1efq (= 0 W Afkw
OP , ¥FIcHeh x 3181 o WY HI01 ¢ Sl B
Yy

fa7 13.10

t THT ok 1% T ST HIV ot T HIA 7 AR
et ' fearfa Afer’ +ve x-3181 o WY TH HI wt+¢
T B 1 376 x-3181 R * Feerfa |feer’ Op o vy W fa=m
F| T8 OP’ BRI Sl U1 P g1 T 7 shidl € df x-
HeT WP I Tefd gew w1 Sl ©

X(t) = Acos (ot + ¢)

St fF SHM 1 TiRkefie T 81 9% 29 © T
Ife p forel g9 T UHEHAT T Tl € ql SHR ga
P I o o W S e T hidl @1 U1 P ael
o g9 TSR =e T e © SU HH: HIH H qen
T 99 Fed T

P W1 T o 989 1 &9 el off =, S fw
y- 3181 T ol Wehd B | 59 feerfa o y-31et WP ot fereeneA
y() B

y(t) = A sin (ot + ¢)

g it Weh SHM ®© TST&eh1 ST x- 2181 TR 9819 o THH
& 8, Aferd THat Fell /2 W fa= 2

A T A SHM & 19 39 HaY o desR
Yareh w¥et et i | Tt o1 o e g ot fand

FHU HI THHAH aga Ta H W@ ok fau seavaes

Afeh=a ot @ HTRT 3T 2

b 3QTEYUT 13.4 = <3 fo o < e nifaar swiient
TE & | 3 foml R g =1 Foreen, 5poia o stredeRTe,
ARfe fearfa qen soia ) feem siferd &1 T 7 |
Y& frafa # soft %o p & e afcwr &
x-9&I9 T T ST T YT Hiferg |

(@) t=0 T, OP x-3187 (! ¥ o) ¥ 45°
= 1/4 rad 1 0 A6 § | ¢ GO9I YLA T8

e feem o %tradﬁm{uw%,am

Et+£

T 4j rad FI0 SR | G ¢

x-awaﬂi(
T x-318 T OP o Y49 39 Yeh X T ld ©

27 V.4
x(t) = A cos (—t+—j

T 4

T=4gs% fau
(EHEJ

x(t) = Acos 1 1

T foR A ST, 4 s STEdehTal a2 YR st
% FHT TS TEd A

(b) 39 Rafd ¥ ¢ = 0 W, OP x-3181 ¥ 90° = 1t/2
T RV S E | T8 Ieqomard fem o 2—T”t Eow

“ R0 HY Yok gohTe ez € for e 6t =1 o ST 5 aRenfia e €1 whior stfewn Ui €1 T &6 1kl Iqoh
TG 1 ST forad © Al ed st 1 Seoi@ w AEvaE e 81 e iR feult & ot wuiawr, ey, Y
T Wi o s SRl o GHEY € €1 AR fRdt Fepiiidta wor o wivie § st e fkan @ @ g =i fe
TohTe ega 21 A H0r w1 R feult @ A SHRT Toved: W €M IR0 ok fo sin(15°) T o1 ® 15 feft #
sin| W sin (15) %1 @cqd 15 {EaA A sin 1 A0 W rad' 3HE T S9mar ST S o o1 w1 Afepe T4 fo

TS o a1 gan € i st arsaa | g 2
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T HIATE, T x-3T T (g—z—;tj S

T | T t T x-318 T OP Y29 &1 8 YR e
wﬁ%

x(t) = B cos (E_Etj
2 T

27
= B sin Tt

T=30s5 fag,
I
x(t) = B sin 15

T,z

W 39 YHR  x(t) = B cos (15 2)1%1@&—{

THHT GHIHRIT (13.4) W ol T W TH I8
1d BT & T 98 B 3@, 30 s STadae ao

ﬁwm—gradaﬁwmwﬁrﬁ

el e @ <
13.5 WY1 3TMad Tfd ® o QT T
THIAM aget T F g FRE o1 HY A shent
FHIU =Tl O g9 1 B A o SUe el 2

v=wA (13.8)

TRl TF3 ¢ R, A7 v ol S0 99 o 39 fog R Teisan
& Sy B © el U1 3H &0 W yefed &l
st 13.11 =1 sonfifd 9@ 98 o ¢ f 999 ¢ W ye
F P AT

U(t) = -w A sin (ot + ¢) (13.9)

fad 13.11F97 P’ &7 T v(t) G55 FT P & a7 v &7
gel 7 |

T&T e Torg 78 e & fo o(t) T fewm x-o1e1 1
¥Teeh g o foradia €1 FHienor (13.9) , X e
TIfel ST G U1 o1 AICITOTeR o W& hidl €, T8 fereelTH
THRTOT (13.4) 9 9 2ial 2| Feee 59 GHieior s
g9 fam sl ®ione o ot W T Gehd 2
T foTu TY THIeRoT (13.4) ol t o TTUeT STahfera
FW T

u(t) = £ x(1) (13.10)
dr

TS e T Hd GU HIT o AIET(UTeh 0] i
I 3 oh T §eH g i fafy &l 36 Jehr 3=
o o S Hehdl B

e 9 ¢ % twenrEg ofa 1fa § w0 %
ARSI OROT 1 GRHATTT 12/ A S (AR 1 T8
o &1 3R e €, stuia sqe! fSen PO &1 3R 2
T&T ShUT P’ oh1 dTcatforeh wor aef 8 (o 13.12 <)

a(t) = — w*Acos (ot + ¢)

a(t) = - &?x (1) y (13.11)

aryy

fer 13.12 fas P/ &1 @R a(t), 95 o5 P & @R a &
yeg glar € 1
GHIRTOT (13.11) T ST T i GY R hI
0T e hdl B | TEHT TR0l i, TR (13.9)
Y YT I o(t) I THA o GTUL TRferd ik Y
W feRa S Rl B

alt) = %v(t)

TR (13.11) HH Teh Hewaqul GRomT T &=
T4 & foh et med T | 07 T oL heh T
o ITHEAE il Bl x(8) > 0 @ foT a(t) < O @en
x(t) <0 & AU a(t) > 0 ean &1 o/: —Ad A

(13.12)
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= x H AF FS ot 8, TR at) THIM F F AR
e & 21
W o fau g0 ¢ = 0 W@ wT x(1), v(t) 3R

alt) o =isth 1 faad €
x()=A cos wt, V(t)=—mA sin wt, a(t)=—e*A cos wt

T 3T o1 Tos 13.13 o <witan 7o &1 |eft i
G oh H1Y ST 19 a0 HTd B ; sheael 3eh| 3=as
(maxima) ¥ 3= Bidl & qe1 Sk 3@l | wensdi
%1 fog=rar Bl 21 x, A 99 A o 9eH =Rl
25 (), —~0A T WA % T TIER0T HAO T
alt), —aPA T oPA % T Ta=e e B T
HTeTE o WY&, S TR i el § /2 1 3R 2
T O] G 1 Hell § 1 1 R 2

@

—
+
S
>

T

(b)

-w?A / (c) \

far 13.13 9T 371ad i J fordl &7 &7 faeemg, 9 qer
U] T HATFAHIA T GHMA BT 8, s 371
Ferstt @ fa=ar gt &1
> 3QTEYUT 13.5 : is TUe f=fafad T o
STHR T e T 9 e Ll g,
x= (5.0 m)cos [(2rnrad/s) t + ©/4]

t=1.5s W, fIg =1 (a) fowammE, (b) 57 T2 (o)
U1 UReRfeTd ifs |

go7 TUE i HIvA TG0 0 =271 T SHHI ST
T=1s

t=1.5s T,
() FROTH = (5.0m)cos [(2n s)X 158+ ]
= (5.0m) cos [Bn+ ;)]
= -5.0x0.707m
= -3.535m

(b) THIEHIOT (13.9) T SYANT i W G &1 am

- (5.0 m) (2rs) sin [(2rs?) X
(1.55+7)]

- (5.0m) 2ns) sin [(B1 + )]
10t x0.707ms™!

22ms!
(c) THERUT (13.10) 1 3TN i W fig 1 @wor
= — (2n s\ x faemm
= —(2ns)? % (-3.535 m)
= 130 m s <

13.6 TS 3Mad Tia oF T &t @1 am

I &1 T oF SE A9 qeN 3Te 71 hid fRdt o1
o Qo1 o =Sl (THIROT 13.11) WA id T

F () = ma
= - mw’x (1)
YA, F(t) = - k x(t) (13.13)
R k= ma? (13.14a)
k
JYA, o= \/7 (13.14b)

O I e, 9 gAY 7 feafq & R s
TEd1 ® — ST I8 e S71d Tid § Yoo oiet Shg et
21 319 I 1 T ==iel I GHW T W EH U
for e st i ot < wehR @ aRena foman < weman
2, o q forenus o feru wHieRor (13.4) §R 3N
iR (13.13) R0 S foh &1t oh 199 9eM ohar 2
THIHTOT (13.4) ¥ THIFHT (13.13) W & o foag
T 39 T R ST erd LT US| TH YRR e o 1o,
THERTOT (13.13) 1 & 9N THERC 3 T TH 919q
T (13.4) OIS 81 Hehal 2

e ifse fof TieRTor (13.13) H 9 MO
Eeha THHA B 1 31d: 39 WG o ol o G9E U <o
% BT fondt 01 1 Y@k ST <ot sed &1 S
H, 96 o AR § 12, x° S & T FS 98§
Hehd &1 314: 3= s o Fed B
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> 3ISTEUT 13.6 FHUHl feom® jo &1 A HawH
FHAT M Hefa o fRdt Tech qen feer e
¥ ot 13.14 ¥ TR1iT T SER 92T &

m

fa7 13.14

IE TIMET o 519 2o i 791 Frameeen i fefd
Y fordt &R foreenfua foran siam =, 99 98 WA
JTed T AT R | ST ST SEdRT Fd FITAT |

g6 M TS Teeh ol 3TIAT Hrqeee &1 feorfd o
SR x g e R W R
13.15 o fe@rn e 21 =@ feufa o o1 ) 1wt
x e g i e St € qen < 3R 1w o
I € g g1 Hefifed @ St ® | e ek R HrEia
Er

F =-kx (R a1 SR ARG o, S
Teeh @1 wred fRafa 1 &R e

1 FAE HA E 1)

F,=-kx (g7 <€ AR ARG e,
Teen ! AIeA fafd &t 3R wehe
1 FAE H 1)

— _F,
ferg 13.15
Td Teoh W ARG 2 9,
F=-2 kx

37q:, 2ok WX SARITYA oI ToeeiTa o STIehHTadT
e e~ ferfa o SR i€ gian €; gHfeny, ek W
g T 3Merd T 7 | SHH [ W SAedRT,

m
=2 /7 %
T T v | |

13.7 T 3ad Tfd § Sl

WA e T H G R 1 Fefast qen mfas e
< I A ST Stfeihad IR oF < fereRu S €

I 13.5 H A <@l § 5 TRer a1 ifd e
ol 01 T o GH T SEd Hor B © | T
#t ==\ feofei ® 98 7 @1 € 1 or: T O i
Tt Sett (K), 519 &9 39 wehR aRefid & €,

2

1
K=—nmv
2

= % m @*A? sin®(at + ¢)

=%kA2sm2(wt+¢) (13.15)

off Tmg 1 3Ted! Her Bl @ Toren aftmrr faeen
SITRAH B W I a1 HUT o A ferfd W aH |
Afercham 71 7 | oA S, < s e K, o
o fag @1 & o1 I& =1, o/: K 1 STade
T/2 @

T Ed A HH 9l fhdt w1 st feafast
TSl fohaet Bl & 2 3129 5 ¥ B < @ T feufast
TS 1 Hehed ohorel Gefl well o fo € el © |
FHAA & F = — Jox T weel oo @ e feafast st
T B |

1
U=§kx2 (13.16)

3d: WA e T hid fordr o it frafast o,

U = %kxz

=ékA2cos2(wt+¢) (13.17)

T YR, WA 3TEd M i fmdt For #t fafas
Tl ot STt Bt € TSTEeRT sl T/2 Bl €, 78
Folt "rem feafa ® 3 9o =R faeerH W stfusmad
B € | 3T WHIHION (13.15) 9 (18.17) ¥ &H
™ # Fa o E, T e €,

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

= é k A® [cosz(a)t + @) + sin’®(wt + ¢)]

TrepTorfidt &t AT dIReHes WA i W HISSE
T & T i %1 T T U S 8l o

1
E=§kA2 (13.18)

St for weeft srel an ot el ok fore men i S
g frdt off o oned e w1 Fo FibE T
e Tl Bt | ferdt e WX et qeteh i
Tfast den feorfast Seienl &1 wHE SR faer W
foeian oo 13.16 o <o T ®

K E=k(®+ Ut

. U

Kt(t)
O T2 T

(@)
K k(x+ UK
F U
K(x)
-A o) +A x

(b)

ferar 13.16 7fast Sl feefast Seit ael e ol G7a &
T & &Y H [(a) § 3R] aer @ srred afd
Y gY 01 #7 faeergd [(b) H If3fd] | Mhast
oIl aer feerfast e sl sadereT T/ 2 &
qvEIa g w81 t 9T x & g4t
& [T el Soil 1+9d &t 2

2 fee for W stad wfa | feafast qen
TSt ST St fest 13.16 | €W €T | TE 2|
=g TIfasl o1 et KOS &1 8l Fohdl, Fifch
Tg = o ol o wuEe gk @) fefas st %

gt | T fadie o 999 o SR ferfas St
eI Bidl &1 TSt qen feufast g1 St SHM o
YA AT | ] aR 7o =xe fefa &1 ured et
2l x=0 o foru, St oS ©; = feofd x=+ A ™
g QIR W feofest =it 81 37 Drnsti o <= Tfd
., Feorfrst 5t 3 A 9 i S At 3 e
ot % A G ferfr st A 3

b 3GTEYT 13.7 1kg Hafd o fhdl [ech &l Th
FHUE W Sl TR | HHAAT HT HAA R
50N m! ¥ | 2ok ! STh! Qe i feefa
x=0 ¥ t=0R fFd TEH T8 | F8 U
x =10 cm T @il ST € | 5@ TRl G
TeA-ferfd ¥ 5 cm [ €, 99 SFH! A,
feorfast 9o a1 S IR forg e |

gt
TehT TS A T HI 7 | FHIH [13.14(b)] W
TH&! IO TG

_ |50 N m’"
1 kg
= 7.07 rad s %ﬁ"ﬁ,

qa foFdt T9T ¢ W 391 faeem=

x(t)=0.1 cos (7.071) &I |

7, S HU SO HeA fefd ¥ 5 em R B, @@
0.05=0.1 cos (7.071)
YT cos (7.07t) = 0.5,

d:, sin (7.07t) = =0.866

t\:‘a

T 2ok ol x=5 cm® o = 0.1x 7.07 X 0.866m s'!
=0.61m s!

aa:,ﬂzé?ﬁwﬁﬁrW:érrwz

= é[lkgx(o.elzsms‘l)ﬂ

=0.19dJ
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T I 2| TE Rl 95 13.17(a) BN < T B
o3 13.17(b) ¥ 3ot W FRRAG 9 Y=Rid fFe 7w g
S Th YHR 1 go-FRE ARG 2

q ek i fefas s =ékx2

= é(50 Nm™x0.05x0.05m )

= 0.0625J
. x=5cm W T &I Fa el
=(0.19 +0.0625)J
= 0.25J
&0 78 ot Sd ® T etfershaw faena w, st it
I B 7, o1d: TR Y et St feerfast el b
TR B ® | o7: PR 1 el ol

1
= 5(50 Nm'!x0.1 mXx0.1m)

=0.25J
TE S 5 em foeemod W AT FSet o AN o SR &
T | 78 el W fagia o R 2 <

13.8 WA 2ATad T Hoafed i a1l s err

fderd: Yo W Sfed TIfd o hig Hifdeh Seeior TE
T | o7 AR Sod § 74 Y frehe 2@ § S
fort fafeaa uftfearfaal o o o ead 7ifa &
£ | 39 WM ¥ THeh UvE B9 U9 & % fehE
Tfa= st == R
13.8.1 T wlcleh

TE HEl W © T Telifod 3 fed == d ww
IAEHM HEHIH &1 SAEcehdl A Al Hi T]
Tfd g AT o | 36 I8 freRd fehren TR sewrE
1 T STt © | 98 R lieieh 1 8 T YRR Bl
T | o 1 et o 7 figes ool om i o 39
Teh FR U JeeR 1 The SRt 79 off 3791 Tk olleth
T Ghd © | AT oliereh i ferdl Sfed 3 | SRt
T TR TRy o 98 aAdes e HY §eh |
TR o IHS I HH U ah i e Big T |
Teo ZER-SUR T T Ol © | UeeR hi T8 Tl St
Bl © TSGRt STedehtel omeT 2 Uehe =il Bl

T I8 wifud &1 fF Aqemm fufa 9 @
ool o6 T 59 oicre 1 3TEd T e sTad
T et 81 foreh U8 et offersh R forerR whifery for
m SAYM 1 his oY UMY I Telsh L TS oh
SAMEN e 9 fe=r g St o Th R ° 5 3l
et 1 gEY T fomel 98 o @ 1 21 e 3™
TR T oF W TR T aTell 3@ o AR ad o

m ™
o 13.17 (a) 7re7 fXfq @ Qroer giciT H3al hig act
@, (b) 359 61 T-mg cos0 3Tfe= acT
Y5 Al & W YR o GHe FHH BIE
FeT-3Trvf 781 Bia1l T I T mg sind
Yo el F5IT T Bl

T foh SR SeAteR @ @ i1 Kt B1 ST et
ren ferfa g g @t 9=0

TieTeh R heel & 9el A € : SR 1 e
o SV @ T ol ¥ oh HRU HEAER ad
(=mg)|%qugaﬂﬁﬁW@ﬁa53ﬁmTW
mgcos@ﬁwwa?mmgsineaiwﬁ?ﬂm
Bl <k etk w1 T L T ok forelt o9 o erfew @
@t sy fog W feord 8, 31a: etk 1 g
5 & (@2L) T WY B TRREE @R B
TIYRET @07 1 R Jd o =19 oh STET T hl
THEHM 7 B 21 B @R 92 559 5 T- mg coso
% WUl Bl © i TRNEE ©R0 mg sin %
THTOT S BIal 81 {XU o Wriel 5ol Sl W e
FT1 Nfersh Gfaurere g1 © i ad g o &
A0 T BT WAl B 39 YRR STER o |y S St
T 9 o SRR Tk R & quidar wr g 2

t=-L (mgsin 6) (13.19)
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TE T FAHIA 5t STt © S e o aftoms i
T B 1 I H 7 ; S RO 3H HOMHS g
SN =T feran T #1 et fa ok faw =gea & fam
h STTER
t=la (13.20)
7el 1 R fag o afa: et o1 St e © a9 o
3t g o ufid: HI0fa @01 € | 39 YR
Io. = -mgL sin 0
mgL sin

(13.21)

Al @ =— (13.22)

1
I 9 I8 9 Tk fomemed ¢ ®ier B, @ G
(13.22) &l T o1 Thd & | 89 W4 & 1% sin 6
F U UHR =F fHA 1 qHAT B,

3 5
sin 6= 0 - %+% — e (13.23)
Tl 9 eaa # 2

31a IfE 9 Bl R, sin § F1 Gk 6 g
foran s wear ® 1 U ufifefy & g (13.22)
FI 39 UFR o fom mea ¥,

—m’%Le (13.24)
groft 13.1 § 99 HIV 9 I AW H, Tk oAl
ea i &, 9o FoH sin 0 % HH GEg U 7 |
IRt o 7Te @1 T Gehal © T 9 oh 20 3 q 5
Ml o T sin 6 % HF @HT €T Bld € SIE 9

o=

eaml o =a 6 W el ©
WHUM 13.1 sin 6 HIU § & Fod o &9 °

6 (33Tt W) 6 (et ¥) 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

Tfordg ®9 § GHEiRor (13.24) FHHOT (13.11) &
T B, 3R sheel 98 ® foh ==l = ufdn i @
gomem B iag MM fF o ag oAl &
|l G ol B e % o ol
THRTOT (13.24) T4 GHIHOT (13.11) 9 89
€ 2@d ¢ o
mgL

W= |—
I

T AAH T SATedhTA

T=2rx L

\/mgL

19 Fifh Tleth HT SR FAEH 7, o1d: e Seei

[ %ad mL? o o BT THY BH Wlel dleteh o STad
F1el ok forw gufifaa g foa s @

L
8

(13.25)

T=2n (13.26)

b 3TTENUT 13.8 3H WA TIAE I GETS 1 T,
S 8T Wehs oh 9% foh &L B ?

Fo7 THIRIT (13.26) 9 fhdt TRl icteh i STekiehTd,

T:21t\/Z

g
79 Hay ¥ BH 9 Bl g,

gT”

4n?

T THh Ghe o 95 e i I T Al &l
e T, 2 s B € | 3@: g= 9.8 m s2 ql
T=2s% fau W dcid i

_9.8(ms?)x4(s?)
4’

L=

L

=1m |

Q9T

1. 98 Tfd S T & e © adt afd weed €,

2. TF oM AUl T% I I FH % AU A6GwaF: THI T 1 SAedHe Fed & | I8 G ¥ 70 JFR

efia 2,

T:l
14
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et sterdt s1ern <ot A FT ST SHF GR 1 Tk H R fRT T ol K1 e At ¥ | SI AEw
Tsft § T H A S
1 %S = 1Hz = 1 T 90 e = 1s!
3. TeT aEd wfa |, et o1 w1 SHe! wreEmeRen & feufq @ foremdd x(f) 39 YRR o feRen S €,
x(t) = x_ cos (ot +¢) (forweme)
&l x, faRTTT 1 ST (@t + ¢) T HT FHA, TN ¢ FHell [EeRIF € | HIV TGN o A & e
qe Sgfa W TH YRR Heferd et ©

o= 2T_1t = 2ny (HIVIE SAgh)

4. WA 4 T, THEEE aqel A % IH g o oAE W e gt ¢, | W g @R |
5. WS 3Ed T o GHA U % AT q91 R0 i HHA (o B b ®Y H 39 YR FH W ©,

v () = -wA_sin (ot + ¢) (3T)
a () =-w*A_cos (ot + ¢§)
= —w’x (1) (7o)

qageTfers T SR e emad Mg g gH av S fd 1 39 YR 2@ Hehd o
6. WA 3T T R H0 1 o7 A B © FHH SE R0 W HE UE 9 FRfUd Wl €, S S0 %
oo o STIREII, de Fad T % g i AR Ffe e 2

7. Waﬁﬁﬁaﬂﬁﬁo‘@rwﬁ,wQﬁW,TrﬁHWK=%mvzﬁ?ﬂﬁﬂﬁﬁ€ﬁﬁU=%kx2ﬁ?ﬁ

2 | afg &g wefor 7 &, @ P Y ope AR Siell, E = K+U s € /R @l § Faf K iR U aiefia
W E

8. M FSAUM W1 HIE HUI W gh o EH o AR o TAMIA 9 F = — kx o 999 | SloM &l €,
WA e M @i ¢ ek faw,

w=\/% (Iofg sgha)

q T=2n‘/% ( 3TTedehTer)

Ty R w1 s <o ot wed €
9. @ HUN H Yo H W lelh i T GRS Tl SAEd T el © | THeR Sedehre,

T=27r‘/E
g

[T] s Tiq T w@E R 6 fon
AT A
et J v [T] s v=%
HiviE  sgfa 1) [T} st =2y
wen dies 0 o fem W e M o foawems &t wen
@1 SRR AH
EGIERLIED I [MT2] N m™ WA e T o
F=-kx
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1. STadae T9 <79 59 2l ¢ fSaeh gverq fd &1 @& TRef et € | 36 YR, 909 3
nT & 9T fd ®1 @E TREh eidt ], 98l n % qoies ? |

2. Y S Md WA M T(d TEi Bt | oharel g&t SAedt Tfa St aa-a9 F = —k x g1 4t
B B, WA e T B ©

3. ot T Feku-t fag 5o (S e i §) qen ffam o @t sved 9o —mepr % RO S
B T T | 9K ok THROT H, MA@ HT kel  oAeaq fGwmet (x 9 y) ¥ /2 rad 500 fa=
BT 1T | 39 TR, IS Ho1 et aRfues fefa (0, a) @21 o (wA, 0) & —m o?r 91 R
for M W A & 99 ° TwHHE aga fa & |

4. o % fRE G Tu 9m #1 Paw o ored 1 o fau 9 s wid savEe € o 3 wid fa
1 gofa: fuifa w6 & fau vaia § 1 3 srevas od 8 geadt ® (i) oRfuss feofa qen e
S, AT (ii) STATH AT hell, AT (iii) oAl qT el |

5. W fag (4) W, U MU emam steran eit Mfa i el w1 FuRe smivyes feafq steman smfus
I g feRan S ®

6. ARIeTH A qeN wHenstl ATl I TRA Ed adl T FASH AR Y H At qGl Bl | TS
e et STl BT © 9 T (A kT A @ M BT G HI QiR o w1 | denfa, e
el T Bl T € SUgE S w1 3G WA Sed adl o w9 W oFe Al S gehdl 2

7. TA SAEd (A T STEhI STAM 3Tl sl fal el (adih W FR 78T hLar | [eemenso
o e TEE well o afedshiel 3EeR faudia € (SR w1 qdrd ) |

8. fordl e diereh &1 Tfa @ Hvig fawems & forw & @ sred wfa g ?)

9. fordt wur 1 Wf afE wxar ofed Tfd =, d STk foened & e &9 § 9@ fore t w9 | =
a1 ST =feT

x=Acos ot + B sin wt;

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

3 i w9 qufa: guged & (fFt «ff T ®9 1 o= T o W H o fHA T FHA T 1)

A

13.1 99 R Tu 3SRt § wiA oot wfa w fefua s @ 2
(i) fordh T g0 A o TH T ¥ W R qF S SR ST Uk gl A g |
(i) et TEd=agE® TeRT MU €T Fak il WS N-S faen @ fomenfyq w2 =g 3
(ili) ST FoEM % o URd: SO T ShRal IS BTEGISH ] |
(iv) f&et &9m 9 BT T dR |
13.2 F9 KU U SRl | RF (A T A MG H qAq B A Wy WA e M T e
FW@ € ?
(i) geeft &1 3T @1 o6 9Ra: FOM T |
(ii) Tl U-elt ¥ Iem@me R & &9 &1 T |
(iii) fE foshe g FeR & FiR T S SaikT &t 7fa 59 38 7w 695 ¥ 8 IR & fog
q 4o €9 9 Bl WM |
(iv) frdt IguRHTe 10 &t YU wrmERen &1 fufq o ufa: =mus & |

Rationalised 2023-24

285




286 oifeat

13.3 faxr 13.18 ® fordt w1 &1 aw 7fd o fou =R x-t em@ U U € | 398 9 Fi9-91 @ et
1 FrEuor e & 2 39 TG &1 eTerdenTel # B (STEdl Wi erelt T o) |

X
(a) >
(s)
V V" V \/
AN ,
© 1 4 7 10 1By
X

PR AN A4
Ak NP 102 e
faT 13.18

13.4 = f&u TU GHg o werl § %M (a) T A T4 (b) Aol W WA e M TEl, a1 (¢) e
i 1 T #W € | YSE el T T SEdR A HIST ¢ (@ HIE GAHE TR B 1)

(a) sin wt — cos wt

(b) sin® ot

(c) 3 cos (% -2 ot)

(d) cos wt + cos 3 wt + cos 5 wt
)

exp (-a*t?)
) 1+ ot+ w?t?
13.5 i % TF T ¥ 10 em T W feord 3 fogefi A den B & = fosk @ oed 1fd R w1 A
W B & AR &I fIo0 1 ¥AreTs e WS o, @R 91 U W T 9 o fug 9 Hife sEfs
Tg HIT
(a) A fR W2,
(b) B f W 2,
() A ! 3R ¥ &Y AB % ueq fag W 2,
(d) A% 3R S8 B Y 2cemE g,
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(¢) BH! i Sd g A ¥ 3 cm [ &, a0
) AFT I ITAECB F 4em T 2|
13.6 99 K U foreht Fu1 & @01 g 9 e x o W= Hedl ¥ 9 fRd wa eed T dag @
(a) a=0.7x
(b) a=-200 x*
(¢) a=-10x
(d) a=100 x®
13.7 T 7ad fa F fomedt o1 #11 wfa w1 qui fe f{u e faweren wem gR R S €,
x(t) = A cos (ot + ¢)

I w1 T ARTTER (¢ = 0) Feorfd 1 cm qen ST JRFIF a7 wem s €, A HUT 6T AW a4l AR
Hell HIUT 1 T ? HUT I HIONE TG s ® | AR T e T 1 GUE HE % T HiA (cos)
e o M W 89 A (sin) B 9H; x = B sin (ot + o), 1 ST RATH gfqasi § wo1 &1 m@m
qe R hell w1 1 BN 2

13.8 fRdl FHAMIKR qenl %1 991 0 ¥ 50 kg @ ifehd © iR IH &1 ofel€ 20 cm ? | 39 qall § o2k
T 1E fve, S faeenfud ek gord foR a1 W1 2, 0.6 s o 3Tadshiel ¥ Sier &l @ | g 1 9R fha @ 2

13.9 1200 N m! %amI-feeris &1 i war o 13.19 ¥ g9iu oqar fad afas ow o Wt € | wa
& g fR ¥ 3 kg 599 &1 % five e ? | 39 fivg %1t iR 2.0 cm & 9% B9 g
ST #,

fa7 13.19

(i) fave & <o & emEm,
(ii) Tavg 1 eAfaeRaq @or, qen
(iii) favg =t Ifereram =t A HifeT |
13.10 =9 13.9 |, A Wifoq 6 sHH erartd st | ® a9 fuvg &1 feafq x = 0 @ qen ad @ <
1 fe9n x-3181 *1 oA Ken ® | <o W fuve o faRenH x %1 WHA % e o &9 W S9IEy,
St form =€t H WA (t = 0) FW gHF five,
(a) 1ot mreg fefq,
(b) stferehan aifd feerfd, den
(c) @Afererae Hfteq &1 frafg w 21
WA e T ok AU 3 e Uw g U egfa o, ST § steen oRfe when ¥ fRw w9 H fu= €2
13.11 3 13.20 ¥ U 7u < oM@ < adet TiEl & aegEd € | e R@ W g9 1 e, aieHu-she,
aRfyer fearfa oiR aftermor 1 feen <oidt 7 € 1wk g °, gftRHor e w01 o Bea-afke &
x-38 T YT HI ISR WA AEd T FMa HIEC |
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y u
e / T=ds
T=2s I - 2m ok
1 f oI (=0}
Pit=00) -
(a) ib)
fa 13.20

13.12 9= & T Y& WA Aed a & fau w_gEd fRe g9 w1 R@ Wifaw | goff F w1 ARMER
(t = 0) fearfa, @ =1 o qen ol =M@ SRR | G9ar o faw g g | ufeeaor i feen
e efifee | (x T cm H qA1 t T s H AT 1)
(a) x=-2sin (3t +7w/3)
(b) x=cos (/6 - 1)
(c) x=3 sin (2nt + n/4)
(d) x=2 cos nt

13.13 o 13.21(a) ¥ k 9a-feerie &1 fordlt HAM o T R &1 fFEl g S9N 9 Siher 991 W g
fR 9 T S m S 39 T ? | REE % g f W 9 FOSRIUG % | HAE o S
2 1 fo 13.21(b) & ST wur & <Al g FA W KoM m el S T € | A o SRR
i fos 13.21 | 99H o F g qid fohan @ @ |

(a)
m I m
F F
{B)
faT 13.21

(a) S THON § HAEA w1 fierad fawr w2 ?

(b) A (@) 1 SHEE T (b) o Al FAAM &I Yo Big &A1 WU, @ YAF IH0T § e H
AT [ RIS |
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13.14 Tore YemEl o g5 o fafoet g o fused &1 @i (W %1 QM) 1.0 m HE | A e
200 rad/min %1 HIUE g ¥ WA AEd Tq Har 8, A SUh! Afehan =l fhat © 2
13.15 gHI % Y8 R ol @0 1.7 m s2 € | A% fndl e ofieish o1 geal & o8 W SAedehe 3.5
?, 1 ST AT & Y53 W AR fha BN 2 (Y % U8 W g = 9.8m s2)

13.16 Tdl %R =1 od § | o &1 HIE T cdlerh, (5o alielh & Seaq{ M 8, @™l T ¢ | %R
R =0 %1 gxig 9d W THEEH W v @ aeH € | 9 oo B e § ot grereen Y
feorfq o 3UR-SER BIC <o AT €, O Heh STEdshIel FA1 BN 2

13.17 ST¥R &Fd AT S9E h o Tk Hich I dCHHR IHel p, T & el 39 § W @ 8 | Hih
1 gl A9 aER @ds Vg 24§, F€ <Y o ek FW-AY Wl SEd Srer hidl ¢ e
SR
T=2n h_p 21

P&

&l p ich 1 Tcd B (F9 HI VAN oh HIO A i AM0F WAY) |

13.18 TR @ o fret U 7eft %1 wh fou e <oor qu @ Se1 ?, qen gua fou agHed o g sig &
T | S W B F® SEieR SAIY @ Sl § | g J9e fF Sf9 Jo0 99 i g &4 ¥, 9@ U
Jeft ® IR 1 W9 WA e A w |
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