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1 = Toran e | =8 S i geedt gt €, W fRet 7 i
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Tad-SaRl g A9, 9159 5 H 310 1R U9 = gan e onf¥)
TH YR 1 T 1 Sl T hed © | 39 1A | BH 39 T o
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eI o1 THEH o T SHeh! HeheTHl i Sevdehdl Bl & | a
7501; SH-TaR, fier stean amfeq o g9 shaEa SifEl g I
eafall 30 B gU ol B | gl o ffoerl den Sefiia @i eafy
forearerl o Tty | SA%M A9 7rem fRufd o $aR-3*R U
& 1 o1 ok Ul & Al g € eal-HeRO Hoyd B Ui €1 U S
w1l | 2] Srot wren feurfeal o afta: e e ®, e a6 s
Sl AI9HH o EEAT et €1 AC e’ UE sieddl s HHOT shidl
® S WA WA (YF) o HATCHE 9 RS SN TehiaR %A °
TAFHE Tl B

foret smrardt nifa o =amues e < Tifa o foavre faeror & foag
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sfifaeht

14.2 e A7 3mMadt T

oot 14.1 9 o eed! e <9iE T g g oS
FE Hie FRE I R =gd ¢ iR iR S 21 9 31
YRR T W ST S § S 39 UiEA ol an-an
YR 7| AR Y ST § W IHH] HaE qA G
o o9 W Gid qt I8 9T 14.1(a) 1 @& @ afg
HIE doreh foret el W = 3 S’ a0 59 Wieha i
T-9R R @ SUHI SHOE 91 9T & 6" Wh
oot 14.1(b) o & fe@m s« g feredt g 1 oo
Bl W ST 1 T aR-aR AR © dl IHeh] ST
3N G99 o o9 WF 14.3(c) o S0 fe@m| e s
o 91 14.1(c) @ 31 5h!d 91T =ed T Td FHHL
o ITTHR WAT o 39 7, A (3.6) @

1
h=ut+§gt231%ﬂg@ nfg = feu, qen

h=ut—%gt2 SufegEt T % ferw,

T HRTON § u 1 A oFer gRfkafa o fau fia=
BT A Gt et I o SEEI0T €1 3 WIE i S
e el o @R TR w7l § emadr
FHedrd Bl

N

x(t)

\4

x(t)

x(t)
\ )
t

ST 7T o ISTERT) Fedleh STl | STEdehIcT
T 39rfar 41 81

T 14.1

HMMG: 3Edl 1d 6 arel fIug & T dged
e Bl © S SHeh T o u o feord el §1 o
fque 39 Gqer ot H g1 § @ S§ W o drel
el STE o Y Bl 81 37 A fuve i g9 srewen
¥ form # ferft © BT & @ 7 W frEen §
W afg fuvg 1 39 s1aen ¥ orer o faenfad %
il favg W wh 9ot HE wE o 8 S fvg wi
IHHT Fe- ST 1 AR o W H1 A H ©
AR era®y fUvg § Sl a1 shu= S 81 Sl €|
3 ok fow Ak foReh ek ¥ U R W ¥ @ R
R HT qll W o el ¥ gl Bl A Ukl 39
fog 9 efrer fozenfud =¥ @1 7i] ek H e HIH o]
B T e T ST Bt ¥ W Fedsh et it
<o 7 e e TR i e A E, T A
T e 2

T TS S | hIE G 3R TE 81 WHRU:
el ST 1 | HH Bldl € dl 84 T i ST hed
T (S0 forelt ge1 1 Tt 1 <o TI) | 3 faadia
& Tfd w1 egfa stfuek BN €l eW T i s
Fed 81 o9 Tt @ita o o R % S|

T STt T S T T T WA €9 ¢l T8
a9 el & St forelt e o o W o el o
el STl W 3Heh e oh WHN Bl §1 I
] ok ST o R TE I G TH o ST FH
T TR B 81 78 Hor STaee owq whi T i
e fefq ot et 21

RTNE & H Gt Jea a&qy STadnTeT 1ot
TIe e 1 U HT ol 21 FifR sHT T H
YU G 3T &I el oh RO SqHGT 3¢ Bl
B T P TR A o TR BH & h e
e ¥ T Hehd B TH TS o Afqm e o 'W
STamfed qem YUNfed Sreri i TEHTA S|

forelt ot SeaTcHsh A1eAH i g9 Jima Iferl &1 T
I TE W WHd €1 3 e o TfEsh Qe @
1 T od €1 el a1, ehid a3, faga gee e
3T aUN o ST B qUig HeAet & fovg  ew
ST 31T | ST il |

14.2.1 TSR q9T g

T @ © for @ wfa fagwt et fafia g9
HRW R WF TG 2l & 2Aadi T e |
qg JATH T T Taeh G T & grrgra
gidl &, FHeHRT JTadeRTeT FHEATAT 21 31 : THA i &
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T N =90 1 SHR1 SI UBih Yehs © | 39 el
Tt o few, St Yehel o YHM W A @ §gd did
AT Tgd HS BN €, THA ok T GlASHE AHH
STEN # o 9 ® | Rl Fads e w1 s
T HIEhIEHS (10 s) o WIS, Freent a1 us e,
o oo femen S © | 3Weh fowiia 9 U8 1 hefi
safy 88 o-faad 2Rt & | Bl yHohg & 76 a9 &
T Y SR B € |

SMEdR ‘T o FohH § BH Uid Shis 999 |
Tl w1 WA W Bt € | ¥e R averdl i
g e € | 38 Yotk v g Frefud feman s
2| v A T % Aoy freafafed greafies Sau g 8:

1

v="p (14.1)

U YER v H HEE (s) © | oA o
SRR TANE Telch Bodd (1857-1894) o M T
STgfd o Ak ol Tk Ty M e T | 36 8
(hertz Wdish Hz]mﬁ% | 39 TN,

1839 = 1 Hz = 1 Y Ufd Tehe = 1! (14.2)

I ST, g 1 Ted € quiiss BT ey
T T |
b ISTEUT 14.1 FE MG &<F T e § e

75 SR UgHT HA YA Sl € | THHT g
qAT ATedenTal URehfed shifsT |

T B3I Sl ¥SHA i 3EMW = 75/(1 fie)
75/(60 s)
1.25s7!
1/(1.25 s

=0.8s <

e, T

14.2.2 fawemu=

YN 4.2 ¥ B4 fohsll +01 o fazamdm &1 39k
frafa gfcer o uftads & w9 o gfRenfoq 5 on | 3@
A H &9 o AW 39 U 1 STANT SAfe
e @1l W R | 98 Tl oft fermmofta difiss o
T gug oF WY Uiadq i fRefqd SO | S %
fore, T g8 R fordlt 2l afd st Wa W T
fore, ¥9a o we o €9 H IRy fo9g 9 afa &1 &
et frarfa-fawamom @ | gt fog 1 99 glaemgEr
Toell ST Wehel B | W TSI 1S ekl fohell shart
o1 & T gou fau fred g €or 9 dag
[3fEu o 14.2 (a)] TemoE: fed fuveg &1 foeamm
TR WG TR ¥ WA WA SN TR e

NN

ELL LSS HAT LS,

fera 1.4.2(a) & T G FaMH & Gord, a1
1 ot 38 §19R ° Gag & | 2 T
ed g8 W MG HXA1 & | 2k BT H
AR @ 30, arerar foreeqraT X & Ual ° e
feFan S G & |

v\‘/v
farT 14.2(b) TF IIAFHEA TA e, 39HT T Ht

Fedfer G 10N faeergT 6 & gl § 7
foem 5T GFAT B |

TS Al o fal, 99 o e o ®Y T SR
° v Hi faerE-=) & w9 ° fefya fea s
gedl ¢ RfEau o= 14.2(0)]1 ‘foere’ w8 o
Seoi@ gea feafa o ool o & =l fran o
foreenmT =R %% 379 YHR o o B Fwd € | TR
a.c. IRy ¥ daifea i & fad o &= 999 &
1t uRafad 8t @I aeear” i ot T fowem =X o
®Y ¥ foran < Hehdl € | 36 WhR, eaf T o Heo
o g o @19 ‘@’ | giEd, TR O | giEfad
B W@ Sgd q gakig & 3 gl o fawemyy ok
IR B TIEAToT =X &1 | YA A1 SR &
Herdl 21 aiel o T |, fa= ww o for fereemam
= 1 "9 o SR

oI 1 Wed & WA o T e gr
frefud fam S Sl © | offert Ifaal § U8 Her
FUI R AT BN ® | ST el § W Tk werdd
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f(t) =Acos wt (14.3a)
% 39 e o I, of, H 2r e a1 39 fordt

quieh O i Jhg HX I SN, A Hed w1 AH
a8 @A © | qd e f(g) el € @l frwen
MR, T fr=fafed g,

_2n
w

3q: I B (O FA T F A& BT T,
£ =f (4T

I T A (sin) FeH, f() = Asin ot T & @
e w9 ¥ e 9RO FE el € | WY g S (sin)
TE FISA (cos) FEAl 1 Tk oG =, 4

f(t) = Asin wt+ B cos ot (14.3¢)

ot oTed! wor B &, TG sadee T ® | AR
B

A=Dcos ¢ A B=Dsin ¢
o, @ T (14.3¢) 1 39 YR forg Hhd 7

T (14.3b)

S =Dsin (ot + ¢) ,
Tel SR D3R ¢ fRw w7

D=+A?+ B’ @ ¢= tan’' (gj

el S 3 SIS el ol o Hewe et
TfoTa SfiF sTafese Sew R (1768-1830) 5N fag
STHIROT IROMT o SN0 €, S 36 YR © : fepdl 9T
SISl TeTT bl 3ferd T[UTeh AT 19— STadahTer
& T T KT BTl & EARIYUT GRT sqakT ferar
ST kT & |

(14.3d)

b ITTEVOT 14.2 Trefafad 999 o werl § ®H
(a) 3T aen (b) M@ fd i HEud Fd
T 7 YAE el T T SMedeRTe foarEy
[ T ocHsh i 2] |

(i) sin wt+ cos wt
(ii) sin wt + cos 2wt + sin 4 wt
(111) e—(nl

(iv) log (w?)

gt (i) sinwt+coswt@3ﬂaﬁ'fwal s

ﬁsin(wug o &9 4 off s fRan s gehdl 21

3, ﬁ sin (ot + ©t/4) =J§ sin (ot + ©/4+27)

=2 sin|:a)(t+%J+ £:|
0] 4

. 27
T oM & STEddEd — © |
[4]

(ii) F& 3Tt A kT T ST B | A LT, F&t
Y% U3 Teh fafe= hiviia eghd o STt %ot ol
frefid a1 € | JfF STedehTet 98 <HaH 99 i
g1 € ook U9 Weld 310H WH &1 WE g
T:R_CIT% sin @t T 3TEdehTA T, = 2n/ w; cos 2wt 1
kel /= T,/2; T sin 4 ot 1 D 21/
4 0=T,/4 T E | FoH TS 1 STORIHIA i & W&
o TR H1 U B g 37 ifaH T H
1 siaquer foreeh Sa 1 &1 o1 AR GG e
7 T, 7 ¢ fSEe oad # 2n/0 T

(iii) WeH e SMEA ¢, 7€ 99T H iy ok WY TH
fETed: T2l € T toe0 TH W YA HT S YT BT 2
3R 36 WhR A off 3T A BT TR e R |
(iv) TeH log (wf) TH o T THIwA: Sgdl & | o3d:
e S W 1 HH o TR TEél H SR 98 T
I e ® | e T, e BH W log ot
STHING BT o T Ted ol €| 31a: I8 fopet off
YRR o fifder foremas &t frefud T& Y T | <
14.3 T ATEd i

70 9 14.3 & 3TIER x-3781 o 4o fog W +A 3N
_A = el o Hem o R UvE ST i ol
frdt 01 W fo=R = | 39 AEEE TG B T

-A . +A

<=

fere 14.3 x-378 & §7 fog W+A iR —-A dimrsii & i
37 3R Gve HYT FH gY HIE H |

aTTed T wed €, 9 g fag @ o1 1 faeen x
97 & Y = g & orEr ufafdd @i

x(t) =Acos (ot + ¢) (14.4)
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Tl A, o q ¢ Teorisr € 31a: Y 3ted i e
arerd Tfa (SHM) 781 ©; oherel Tt atrerd Tifar foras
RT3 o1 HoH SAEeh!d ©, T 3Ted T Bt
Bl o 144 ¥ W orad T Hd g TH KT HI

e Umax

x () o foXer x, T tSF e & ®9 A
A o

w :Eﬁﬂ'ﬂ'&[ﬂlﬁjﬁ
ot+ ¢ : FHA (FHI W ATHA)
i) : o feri®

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

fere 14.4 T 37Ed 77 F3d gT T & 79ad 77 t =
0. T/4, T/2, 3T/4, T, 5T/4 T &7 &
Reeif) 9% Tog foeh ge=ra Tfd ®1 g
gidt 8, T Heemdl 81 JRF fXeifd (t= 0) 379
Fo 9 g7, T &1 97 ReR @M1 F97 F7T =7eT
I 9T (x = 0 ) K Ahaq o Tid
&1 =9 Refaal W 97 gt 81

g o 3aq Ol W feefa gl 7 21 v gma
A T/4 T STl T 7 1 SAefehTed 2

X

| H AN
AN NS

fere 14.5 T 37ed Td F3d §T FHIT BT [aeeraT T7e
& §aqd word & ®9 7

99 14.5 § x & 919 ¢ &1 WF AEd © S 999 &
Tad Weld oF €9 § HU % ORI H1 AE <At B
TRMET A, 07U ¢ 5 S T 3Tad T 6t oo st

o 14.6 gH1H07 (14.4) 9 T 9% Gebdl &1 37¢f

T, % AWM M §, S Tk o 14.6 § Sk foen
21 STEY, 37 TR H TH GHE|

SHM 1 M A, 91 o 31fehaq foeamas =1
GRATOT il B (B4 <, SATIehighehdl o o feRet
THTH %, A I T foran <1 Tl 7)1 5k g9
F T F +1 G —1 F a9 RO F T,
zafery foramm =@ fafd +A @ —A & &9 fo=ror
FHAM T WA TGd T o6 o a2 ¢ 994, Afer
AEM A B Hehd ©, @l fh o 14.7(a) H
e T 7

A
HRVARV/

fera 14.7 (a) T (14.4) T I ¢ =0 T T5T & B
& &Y 4§ [Ge9 %7 g | g% 1 3Rk 2 d
=7 ol Aden Adb forg &

t—>

& et fu MU eEd Wfa w1 s A frm €,
fopdt HA t W HUT I TG T AT HI B B
o Ik (wt + ¢) o G IO S Bl I W
Ny WA Al 39 AR (ot + ¢) B TA HT FHen
FEd 1 t=0 T FHeAl HT URANT ¢ Bl © 58 e
Frordin (ST FHel-hio1) Hed &1 9 @M d 8
@ t=0 W & fowemg™ o @ ¢ 7 fFan < ghar
21 q W Ed U % A 9 @ G AR
FaA-H ¢ faf= & gehd €, S for fo7 14.7 (b)
o g9t T R
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sfiferent

t—>

bl
EJ?& /7N
LA

fera 14.7(b) GHIHT (14.4) T 91 (x-t) 3@ | 9%
3 aur4 FAV: FoW FHT ¢ = O0rad g
¢=—n/4rad & forg & 1 I emeral & fog
HEM A GHA B

3idq: TR o I TG o eI T 9 Fara
@1 T Tohdl &1 TR o foTg TR0 (14.4) ¥ ¢
=0Orad @ R gH I Bl 2

x(t) = Acos wt (14.5)
<fr fa &1 e T 7, M) F WA xMt+T)
M BRI 3797q,

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

319 <feh 27 STad I I Fied e S
3 et W@ FTE 2 e @ REfk w0
WU R T i RN S g1 :

o(t+T) = ot + 21
HA 0= 2n/T (14.7)

® I SHM &1 HIvitg arafa sed &1 g8eT S.1.
T ea 9fa Gohe 71 <k <o &1 emgfa 7= 1/
T?, 03I i e 1 27 70N Bl 21 &1 T e
T % A ¢ WA, TR o o= 81 wehd €, St
for fot 11.8 & @1 =1 Wehel 1 39 i@ | o b
1 STEd el Tk @ AEd hiel h ST § Selfeh
T AN T% a i g H T 2

X

|
EAON JAV/AN
NAVOVAAVSZ

t—>

forT 14.8 gt (14.4) & ¢ = O rad W s fir=
TP & forg sTerEl

> ISTEVUT 14.3 T3 o Fefafead wor § 9 S
(a) T STEd T TN (b) STl A bl &
T © T T 3T TR T 2 Ui i STedeh e
TreRTieTT |
(a) sin wt — cos wt

(b) sin? wt

gc¢1 (a) sin ot - cos wt

= sin ot — sin (t/2 — wt)

= 2 cos (n/4) sin (ot - nt/4)

= /2 sin (ot - n/4)
g o WA Sed T 1 e wear €, o
Rt T= 21/ @ AT FeAT-hI0T (—n/4) rad 3TET
(7n/4) rad % |

(b) sin® wt= %2 - %2 cos 2 wt
I o 3T ¢, TSR STeRkEhTel Ten/ o © | 3 S feig
I % T Y% R WA T A BT o @R«

14.4 WA 27Ed A 9T THEAE el T
$9 319N H TH 3@ foh 99 o A8 W THIAN agd
Tl =T WY Tl SATerd i sl €1 Uk \lel g (e
14.9) 39 HaY H Hd hedd HI | TARI 78 Ll
B1 T 7% Rl e S o R 9 sty afas aa §
39 TRt fafvea fog o 9Ra: =R =iovig =@ 9 7fd
U | el T ATt qet § TeHEHH ade T | 7o
3118 o1 7T oF T T ehi-5d T@d gL st 3R 9 sfera
g T T STaclR it o fag wi afk &
T faeg W dl I8 7% Uk Aifes ae o ST 3-SR
T At g8 Wedid M| foheda: o1 i St WS g9
o el o e fRl SaR R off 3@ ehd &1 39 ufwma
o &0 Sl P el w1 B, ad | 98 AN gfe
w1 5o & fieisaq =8 W sia &1 Tfd g 2l

fa 14.9 %R @ 3@ 7T T GHacT ° it &1 gard T
eT a7rad i
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o 14.10 35 fearfq =t i 9 H 90 FH
B1 | ST g 01 P, B A o T g1 W i
T o H THIAMTE T B T &1 A T feem e
B HU HT YR ‘feafa wfcer’ stafq t= 0 W Tl
OP , IS x 3181 o T S0 ¢ oI 2l

farT 14.10

t IO o 9% I SFTA I ot T HI € 3R
TRt feufd Ffee’ +ve x-3181 o U TH HI0T @i+
T 1 21 x-3181 R * feerfa Tfewr’ Op ok y& R foer
| T OP’ BN S& 0T P I W Tfd hidl € al x-
de R P Tefd yew w1 S @

x(t) = A cos (wt + ¢)

S foF SHM w1 wiftsnifres @efiertor 21 ore <9ian € fF
Ife p fordll g9 T UHEHHTT T Tl € Al 91 98
P I o o W STl 3fed T il @1 601 P ael
e I FTaw 718 i S @ 39 wHw: T3l o qen
e 99 Fed 2l

P & TIfd o &Y i B fopelt off =, 9 fR
y-3181 TR Hehdl €1 39 feafa § y-a1er WP o1 foeemam
y() T

y(9) = A sin (ot + ¢)
71g it Uoh SHM ¢ TSEeh1 ST x- 2781 TR He o THH

& 7, Afd T9&! Fal n/2 9 o= 2

adcl TG qeN SHM oF 1< 39 §a¥ o desg
e oXe el i o ferelt o1 IR T ge e fehedt
FHU H THEAH dgel Ma H WH ok AU Savaes
AfTh=T T T FHIET AT 2

> 3GTEVIT 14.4 93 14.10 | 3 aqa Tl 9t
T | g el W g kT ffan, 5ot <1 strerdiehrar,
ARfen fearfa qen o T fxem ifhd #1T T T |
yos feafa o yoff %o p & e wfew &
X-F&T T T e T Y i |

goT
(@) t=0 W, OP x-31& (T ¥icHes XTM) ¥ 45°
=n/4 rad 1 FI0 A € |t GHT GIA TE

Wﬁﬁﬁwﬁ%tradﬁwwm%ﬂm
PR (%”H%J rad FI9 S § | TEA ¢
T x-318] W OP o J&T 3§ Yeh ek hid @ :

(2_”t+£)
x(t) = A cos T 1

T=4s% fau

(2_”t+£)
x(t) = A cos 1 1

ST foF A TR, 4 s 3TadeRTel 92 YR o
T
" F T TEd A ©

(b) 33 ferfd ° t= 0 W, OP x-378 ¥ 90° = nt/2
T HIV S | T8 IFeromerd fem o 2—T”t T

* IO T Jrpfash TRt eam € o e 1 =19 o orurd 51 aRenfud ed €1 1o tfer e ¥1 S € okl SHh
T A e forad € o Wea st 1 Seoi@ wE SEvEe T 81 e iR feilt & dfm wuieron, det, S
=1 Hiet o die S o GHEY TEl g1 A TRE Brpoifide wer o wivne | g e & © @ e ey 6
ThTE dfeam 71 A 101 Y TRt fetlt @ df SUR! Taved: ST BRI SRR F fAU sin(15°) 1 1ef € 15 feult &
sin| W sin (15) %1 @ 15 (ST Hlsin B M ¥ 'rad' ThTE &l <90 ST el ot w07 7 3ffeher 7 fomm

ThTE ok &1 gon € o s arka o e 2
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sfiferant

T

2 T
2 | 9 (T -3 T OP 99 i 36 Yeh o7k
FW

x(t) = B cos (f_z_ﬁt)
2 T

T FHIAT R, T 13 G ( 2—ntJ 107 ST

2r
= Bsin Tt

T=30s % fau,
n(5¢)
x(t) = B sin 15

T T THR A0 = B cos (%t—g)maﬂ

THHT THHIT (14.4) ¥ T A W &Y I8
J6 21 € T € B 3TM, 30 s SAadehTel ael

uﬁww—gradaﬁwmwﬁﬁ

frrefid e @ | <
14.5 TT 3MMad d W AT qAT @7
THIAH aqat Tfd Hd gU fRet &1 &t =1e Sqeht
T = O 99 H1 B A % e e 2l

v=wA (14.8)
frdt g t o, o o e o o 39 forg T wisan
% S B & STl U1 59 &0 W ayefied Tl B

o 14.11 =1 soffa 9 9% o= 2 fo 999 ¢ W 98y
F P FH AT B

v(f) = —w A sin (ot + ¢) (14.9)

fara 14.11 %97 P/ &7 &7 v(t) 955 T P& a7 v HT
g8y & |

Tel oA Toig 78 <l € T o(0) w1 &9 X278 Y
¥Teeh g o foradia €1 Teienor (14.9) , e 3T
Il S EU U1 1 AICRITITeR ST U Shiell €, STl TereeiTo
TR (14.4) 9 U Bial 2| FeeeE 56 S
&g o senfdia wione o Wt W@ T Gehd 2
T Ta Wie HieRoT (14.4) i ¢oF GTUeT STahfad
FE T

d
0= — x(f (14.10)
v py x(@)

TS 3T T Hd G T oh IETUTeh R0l ohi
U< 3 o faw §’ed g i fafy &1 5 ¥R 71
H oA S el B

e W ¢ o uwmeneE oda afa o s %
AR TROT T GRA 12/ A SUe (PAT A T8
o 1 3R e 2, srefa skt fKen PO w1 @R ?|
&Y T P’ T dTcelfuTeh RoT el i (T 14.12 <&)

a(t) = - e?Acos (ot + ¢)

a(t) =- ?x (1 y (14.11)

e
(0]

fere 14.12 fas P’ &1 @R alt), 954 fog P& @R a &7
9erg g & 1
THHIOT (14.11) TRA A T HLd GE HIT H
] S HAl B T HHIHLOT R, IO (14.9)
T YT A v(f) hT AT oh TULT Thicld Hieh Y
FI AT | feCon I8

a(® = %v(ﬂ

TR (14.11) | 89 Teh Hew@qu IROM W &M
2 2 o T aTad Tfd | T T OR0T THeh TR

o STTRAA B Bl x(f) > 0 & oI alf) < O qen
Xt) <0 % T a(f) > 0 B 21 o7: -A TN AH

(14.12)
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= x 1 AF FS o B, T a(t) THIM 5 Fi AR
e & 2
e & g™ 9= 0 W T x{1), v(t) IR

a(t) = = &l foaed @
x()=A cos wt, v(t)=—wA sin wt, a(t)=—a?A cos ot

T 3T 1 To 14.13 § <eitan 7o 2| weft i
HHY oh H1¥ STE%h 19 Toro] il ©; herel S 3=
(maxima) ® 3= BId1 © qeN 3ok 3Meidl | wensdi
1 fo=Ta1 el 81 x, —A d A °F HeF fa=or e
25 v(0), oA T WA % T TaERo w ©
al), —a?A T @?A o Heg Ta=ror e 21 faeemd
eI % WY&, o 3Yerd i FHell § /2 H1 SR 2
AN N MA@ T Hell § 7 1 S 2

‘% +A° \ / -

@

—
+
&
S

T

0 t—>

(b)

-w?A / (©) \

fora 14.13 ¥ 37rad i § (97 &7 &7 foeerq, av qen
U] T SATEAHIA T GHH Bl 8, cifer 371
Fanst § fa=rar gidt 81
> 3TTEYUT 14.5 : iz fug Ffafed s &
FTER T e M W <o hiell ¢,

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

t=1.5s W, 92 &1 (a) faEm=, (b) 37 720 (0)
RO RehieTd hifoig |

go7 fie &1 SV STgfd o =21 s T SHHT STATHRTA
T=1s

t=1.5sq,
(a) fozmm

(5.0m) cos [(2n s)x 1.5 + %]

(5.0 m) cos [(3m + nz)]
-5.0x0.707 m
-3.535m

(b) THRTO (14.9) FT YA HH W U &1 a7
= - (5.0 m) 2rs?) sin [2rs™) x
(1.55+%)]

~ (5.0 m) (2r s sin [(37 + %)]
10t x0.707 ms™!

22 m s
(c) THHIU (14.10) F1 ITAN HH R U 1 @R
= —(2n s)2 x faeem =
= —(2rs1)? % (-3.535m)
= 140 m s <

14.6 WA 2Aad fd o faw oo @ fem

=Jed & T o FER F7EW e ofred Tfd S fRdt o
o foTq wRoT oF Aok (THIFOT 14.11) T A ™

F () =ma
= - maw?x (1)
AYCN, F () =- kx(9 (14.13)
Rl k= ma? (14.14a)
AU, o= J; (14.14b)
m

O I e, 9 wHYn mre feufq w5t o s
&I ® — THIT I8 TRl S7ad T § Y5 5cl Haedrdl
21 379 qF H T TS Hl W FE W EH UL ©
o Tet amad Tifa =t & YR 9 gRenfa feran S wehan
2, o q foreru o foru WO (14.4) §RT 31eren
HHieRTOT (14.13) R0 St fof &t o 199 98 o 2
THEHT (14.4) Q GHIT (14.13) I w3 o fow
B 39 T IR ST {eid T U1 36 YhR 9 oh f72m,
THIEHOT (14.13) i & TR AT HH T EH aradq
Gl (14.4) OIS 81 Hehall 2

= S foh T (14.13) | 96 0 6
FaewTa GHEA 1 37d: 39 TR o 5l o 99§ qorH
T g forell 01 o1 Ak 3T <ot sed &1 o
H, 96 o TR H A2, A8 31T o FHEI F2 U7 &
THhd 21 o7d: 3= 3RfEsh Jeih Fed
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b ISTEIUT 14.6 FHUHI EeRF ke &1 I 9w
FATET M Hefa o fhdt Tech qen feer snumi
¥ o 14.14 # =T MY STTER I 8 2

m

faT 14.14

g IR o 5791 T2k ohi ST Arerereen i feafd
g fordt oix fomenfaa foren San =, 99 9% O
T T AT | e 1 STedehTe A TS |

g6 T Y T[ech i 3T+ Aremaeen &t feorfa 9
T AR x g0 q fawentua fman s 1 5@
14.15 | Te@mn o €1 =& feafq o o i) 1w
x g grRy it B St @ qen <€ SR Y A ot
Sat & g g Heifed e Sl @ | e 2ok W e
rgl

F,=-kx (FHM R a1 R SR o, St
Teeh @i wem fRafa &t &R T
1 YA HIl 1)

F,=-kx (FAM gN 8 R AN o, S
T[eeh i A1eA Tefq &t SR Hehe
T FAE Hl B 1)

fa7 14.15
T T[eeh W A = o,
F=-2kx
37d:, T[eoh W AR 961 faeeTo oF STIshaTIardt

e e feerfa w6 @R Ffdw e €; gafe, ek 5t
TG TRt aTed T 7 | SHE [ W SAedRT,

T:27z\/7 %l |
2k

14.7 TXT ad Wd § FHelt

T A T H g HO ki Fefast qen st Sl
T I e 3T Stk uRarT o < feeRoT el €

I 14.5 F A <@ 7 o et a1 Tifd e
TRl U7 T o1 HHF T ST Bo Bl © | T
#1 =Ry feafadi § 9% 3= 2 ® | o1d: UH FU A
st St (K), T8 &9 39 yohR ufenfod & €,

K=—mv*
= % m o’ A? sin’(wt + ¢)

=%kAzsin2(a)t+¢) (14.15)

ot THT 1 e Hold Bt § foreeRT afemr faeem
STfehad BH W I A HUT o 7 Rufd W W
Aferham g1 2 | e ffS, I fas w=t K 5, o
& fag &1 &5 A T e, Ta: K F STEdde
T/2 8

WA e T w9l fRet w o @t fefas
TSl forat Bl © 2 318 6 § B < © T Tt
Foll 1 Hehel shael Gl sl o forw & et € |
FHHA o F= - o T T8l oe1 @ Tord fearfas st
TIH A T |

1

U=§k x? (14.16)

3Tq: WA 3TEd T i et w0 it fearfas =i,

1 2
Ux) = — k
(6] 5 kx

(14.17)

M YR, WA e T d Rt w01 w1 ferfast
Fol off STrerd Bt & TSreRT stedeRel T/2 Bl §, I8
Fell w1 ferfa # ¥ qen = fagerdal @ eifusrad
Bl & | 3fd: TR (14.15) 99 (14.17) 9 &H
T # F Foll E, W et 7,

E =U+K

=ék A? cos® (ot +¢)
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=%kA2 cos’(wt + ¢) +%kA2 sin’(wt + ¢)

1 .
=5 k A® [cosz(a)t + @) + sin’(wt + ¢)]

RO T T dEICHS i 3T i T hissh
¥ & T Uit % 9 Tk U B ¢ o

1. .
E=§kA (14.18)
St o el ool op i iaal o fow smen w5 S
g frdt off WA ool qaw kT b AAH Foll
HAEd et Bt | foret Waeh w¥er SMedt otk
i qen Teerfast Sotienl @1 @y SR fowerdd W
frefean foot 14.16 o <9l T ®

(E= U(t) TK(t)

o3l

uct)

K(t) .
o T/2 T
(E =U(x)+K(x)
E
Ux)
K(x)
-A 0 +A x

fera 14.16 7fas e, Reqfast it aon Fa Ho1 999 o
T & ®Y T [(a) 7 3R] a9 @i rad ar
¥4 gT F7 FT faeemy [(b) F IRl Tfas
oIt aerr Reefast e g1 sadeT T/ 2 &
qvEId gRIghT #d 81 t ol x & g4 g
& foTg et il f9a Tedl 2

= ST o TRet st fa # feerfast qen fast
A Tl T 1416 H THI oFHAS WA T 2
frea<e wifast s s+t omeTs @1 2 Hehdl, iR
TIg A o ol o HHEUE! et 21 feufas ot ok
g B T Idie o =9 o SR fafast st
¥ Bl | Tt qen feerfast g1 St SHM o6
T TR | & IR 791 =xA feerfa st g st
21 x=0 o foru, Seit st ©; =7e feorfd x=+ A W
Tg QR dR W feorfast St #1357 et o ot T e
B, Feafast Soott o6 w2 @ Wifes St st © qen Tfast
Foft o ed o feorfast st st 2l
> 3GTEYUT 14.7 1kg Gafd o fohell ok &l TH
HUF W Sl TR | HHAT T HAA LR
50N m™ € | 2ok i SUh! Greamaeen &1 fearfa
x=0 9 t=0 R el TN 78 | F5
x =10 cm T @iel W1 € | W& TEehT G
Tea-ferfd ¥ 5 cm R ¥, 99 SEHT T,
fearfast 9o a1 Sl Uehfera wifeg |

g
T[eshT TS 3T T HLAT B | GO [14.14(b)] W
TOHT WV ST

o = Jijm

_ [50N m
lkg

= 7.07 rad s! %ﬁT
9 fordt 999 ¢t W 3genT fawemma
x{t) = 0.1 cos (7.07t) B |

3d:, S O I WeF feofd ¥ 5 em R 7, T
0.05=0.1 cos (7.071)
YAl cos (7.071) = 0.5,

M‘a

3d:, sin (7.070) = =0.866
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T 7ok Hl x=5cm R o = 0.1x 7.07 x 0.866m s™!
=0.61m s

37d:, Teeh Wi TIasl Fell = éva

= %[1kgx(0.6123ms“1)2]

=0.19d

qAq ek Hi feafast s =%kx2

- ~(60N m"x0.05x0.05m )

= 0.0625J
x=5cm‘ﬂﬂ€é¥7ﬁ§mﬁﬁ
=(0.19 + 0.0625)J
= 0.25J
70 78 ot Sa @ T arfershan faeena w, wifast it
I B €, ofd: R i et St feofas et o
TR eIt € | o7a: i &1 et ol

= é(SONm’le.l mx0.1 m)

=0.25J
TE Sl 5 cm foeemod W g SSiet o AN o e B
T | 98 St Te fagia % oTgd R <

14.8 XS 37Mad id Foutfed & a1l s Terr

fRUeT: g W 3Mad T o hiE Hifeen Sor T
T | U AR Sted § gn U9 fer dEd © S
Tl faftea aRftafel § o s smad 1fd &
€ | 38 9 ¥ 39k qvd ed U8 & $9 Tl i
Tt st == B |

14.8.1 KU & S

WA TEd MG T TAdH Y& A I3, o
14.17 ! 9itd, {8 FAME & T TR 9 98 mTefa
o fordlt ook o B <o B § | FAA 1 5
T 3¢ AR 9 T g6 ® | [ i Rl gHaa
TURMEd 78 W @A € | A ek Al T AR e
i 31 <, @ 9 frdl e feorfa W 3er-ser fa
I M1 ® | HH AT x = O T[2oh o ohg i 39
fearfa 1 gfed a1 @ <@ FHAFT fasiq sEwen 3§ €
o o eifera fearfqar -A den +A wre feafq 9@ =€ qen

e 14.17 T Wash et ! sicis [Srad m el
TF TeH T FAA T ST 8 | TEH TH
TTRIET Y8 T fd HXal & | T &R fwdt
R Gia#y Bled W el Tl 3ad T
FA B |
TE AN o Afeman foeemaml w1 S e & | gH
el €1 UG ok © Toh Tl o ey o7 B €, TR
TIYUH Tk S Hifqepton Wad gk o @ien o |
I <o fF w@ 1@ R e = fawfua e
S ®, @ @ W Uh GoAI oA ol €, e
oftmroy ferador stern foemam & AU B 2
e e faudia feon o % e € | 39 gk 1 Ew
(3119 9) wed § | 7 T qe weliwita o] e €
S foRemTe Sl Y g I ger § HIHT FH
g | fordlt T ¢, Ak ek w1 sget wren feafa @
e x 8, o Teoh W A 91 F 56 YR oIed
foman ST ©,
F () =-kx (14.19)
el Jc SR Teerisr & TS - feeris
FEd T, T TUHT HH FAA o TR 0K T 319
fopan St € | forelt g Hue o T e o1 W stfes
A g FHAA o kT HA HH Bl B | GHIHO!
(14.19), O 37Ed T o forQ se-f=m & @M €,
Iq: TE T WA ofEd A Il B | GHER
(14.14) ¥ B9 7€ Ha9 9Iad 8iel €,

k
w=,— (14.20)
m
el SieTeh 1 STEdHTel, T 39 YR e TRl ST e,
m
T=2 . |— (14.21)

Tg HHIE o ko (AT FEeish) & | S e €
3g HAM W I oY Hefd o T ok i e g
THIRTOT (14.20) o TR SR BRI, S0 1 wAifaes
®9 9 S7uferd B



e

359

>  3QIEYUT 14.8 500N m™! FHAF ferid =i
fopddt HAFT @ 5 kg Held o1 HIE Hior 1 & S
T AfTs v W faa fordlt wfor o TR @
TR i ITh! Frraeen &t feafd 9 10.0cm
forenfua ek ®ig G S € | iR &
(a) I HT 3TMEAHRTA (b) ATHAH =Ml qen
(c) 3Aferehay o Ufienfad sifse |

T (a) WHIHIOT (14.21) o STTHR Tl 61 e
HTel BT

T = 21 ,/ﬂ
k
f 5.0kg
= 2 - =
V4 500 N (2/10)s

= 0.63s

(b) TR AT T I HIeR BT AT TH FhR
= foRa o B,

v() =—-A wsin (ot + ¢)
3d: SAfhad =,

vm=Aa)
\/?
=0.1 x ,/—
m
-1
= 0.1 x 500 Nm
Skg
= lms’!
Sﬁ'{'qﬁx=0

(c) Tr=maE & feafa ¥ ) forum w
e T @ TH YR A TR S e,

a() = —-a’x(t)
- L0
m
3d: AfYhdH @
a. .. = A
-1
5kg
=10 m s
3R I% eTa R ufed g 2 <

14.8.2 9T dlcieh

Tg el WAl € % Teifem 4 R wd ¥ ww
AT SEHAEH 1 STedh 3T TEN BT ]

T g/ W9 o | 39 I FreRd fehren foR srewr™
1 T et B | I Fehr dieieh 1 €1 Tk YRR Bl
T | o 1 Hiew A 7 fEgwd ol ¥ ! e 39k
T fR T TeeR 1 Thel SRt o9 off 319 Teh olletsh
T Ghd © | ST Alereh i TR Sfed 3 § et
TH YHR EHEY foh o8 Waadgesh aer HU Hoh |
TR o THS I HH T T forenft wer Big DT |
Teol ZER-SUR T he oAl © | TeeR hi I8 T ST
Bl & FSIEeh! sTadentel emsT 2 Yebe Bidl Bl

T I8 Tfud &1 TR Aemm fufa 9 @y
foree=i o T 59 dias &t oTed TIfd WRa STed
Tt gt 21 et U8 Tt witereh W foreR shifee foraw
m FEAM 1 hig Y STHM H Medk L =T o6
SR de 7 f&=m I S o Tk R 9 o1 8l
e 1 a0 AU 3d W fed fRdt g 3% @ e 2
TMetsh 9 HEAER T8 < ¥ TR SH el @l &
IS qt ® <o Ll T TS Hewen o 14.18(a)
g =wiE W ¥ fE 1418 (b) W qerm W wERd
aaugﬁshmm%a‘rwwaﬂw—ﬁ%@
3G 2|

mg
(b)
o 14.18 () a1e7 Refd & Qrae7 e H3al Fis Gl
@i, (b) 359 a7 T-mg cosb 3= a7

Y57 Al & W YT @ G9e THE HiE
E’FFWTW &t gl W?f'@@?’ﬂﬂ@mg sinf
YeIF qe Y3 H B
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ol foF SR Seaier § 0 10 9Ad 21 59 Tt
me fafa A g2 @ =0

Tieteh T eherel ] Wl HIERA © : SR shi el
o SRR TE T ql [& oF RV HEAER Fd
(=mg)| T 9 mg w1 T SR & TR ek
mgcos@ﬁ%ﬁ@ﬁmg@@é?@ﬁﬁ%
1 <k etk =1 T L 5 ok forelt o o erfew @
et o e fog R e €, ora: Tk w1 1
59 @R (w?L) T @9 ¥ TRREE @O gl
TIYREE ©ROT 1 HROT g oh 19 oF STIEY 7 6
THEAM 7 B €| 559 R0 72 559 96 T- mg cos
o ST BIdl € Selfeh TIYRE ©ROT mg siné o SR
SO A B R o WU T ST W AR HE
Aferer glaemse g @ it 7@ 5 a1 1 syt
I T ST 1 39 YRR SR o Trde] sfet STl ¢ =t
o TEREE ek N E idEn w g 7

7=-L (mgsin 6) (14.22)
TE Tk TATA 9 ST 2 S ferene o uftom
U HI BT FAH il §; T HROT W NS (og
SR I feRan T #1 wpoit wfq o fow =ge & fam
o AR
=1« (14.23)
Tel | o g & aia: ofiaiss &1 o Sie 2 a9 o
3t fog o Ra: SIvia ©RO1 2 | 39 YR
Io =-mgL sin 6
mgL sin

(14.24)

A o= (14.25)
e g0 U8 AM foh faeerdq ¢ sl B, 9 S
(14.25) i Tl S Thd © | 89 sS4 & 1 sin 6 &l
T YR = R o1 9l 2,
3 5
sin 6= 60 - e_+e_ — eeeene
31 5!
T8l o Weaa § 2
3@ A% ¢ B, q sin 6 H GiTHS 9 g
foron < gerar ® | U ufifeefq & gt (14.25)
F TH YR I g 9d 7,

(14.26)

o =—"9Lg (14.27)

I
ARt 14.1 § TEA 0T 9 HI AW W, 3HH JoAIh
feadl ®, qon oM sin 6 o AF Geldg fRT F |
ROt W € @1 S Hehal € T 0 oF 20 319 q% &
A o T sin 6 o WF M9 9E B S 9
ol o e s W e €

afiferent

WA ATad Ma—Aram fera=t Srer gir =feu?

S 319 fohEt TR leTeh 1 3Tad hIdt 1 i ok
I W Y © @ AUeh STeATs SR Sl %A
@ T TAE I ¢ T M S Ff Fren 2
7% ‘&' fhaT w9 T =Ifew? F AW 5°, 2°,
1°, 91 0.5° §F1 =1fET =1 718 10°, 20°, a1 30° +ff &
ekl 2

THHT W1 WHEA o foU e st Bh T H
AeTeh o1 STTadehTel f=1 i o fere sma Yl =g
YA o AR ST B T B TR stfiren st
1 ST § o clicth HeaieR qa | € e L TH
THISTT 7 STEM aTel Srei o fag, sfedenta T (0)
€1 T2 @ AW o fAg et 1(6,) = T (0), &
¢ UTHHTA 1 AR Y ¢ 3R 9, W W Wi A 3
faf= M 3@ TR 8

e} : 20° 45° b50° 70° 90°

0

c : 1.02 1.04 1.05 1.10 1.18

@ GRO @ e ? fF wmen 20°% A W
Tadehta | Ffe AT 2%, 50° % EMW W 5%,
70% o @™ W 10% dem 90° & AW W
18% %1

TAR | 39wt ot T (0) & 7Y whd | HAifeh
g I e F Ak 2| gifak €9 @ ft 9 =
0 Wsin 6, 6 o TN Bl &1 Ok 314 AHI o foag
Fs qfe @ o1 & Swi Fe e o F A H gfg W
el 2| 27d: eX U8 e € Ffvea s o e T
Ffe w1 fora T B =feu) arqa | g «ff A
of &9 ¥ Ffexfed T iar 21wkl = yeA W
off foremR e B S fewr SEt o W o Fenefan
1 B2 TS o Y HT a1 Ushd § qehT Fenefan
M B2 AU TaT T fh 3@ WR W g A
Feefdl &l Wt 5% A 10% 9 Afysw T B
IR GO W T € o fohelt <ot o sfedeTal
o gfg 50° % M W i 5% ¥ atfereh &l et B
37d: 3T T AN H lictsh 1 =9 50° a1 399
9 W@ gHd 2
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RN 14.1 sin 0 [0 9 & Fed & &9 4§

6 ( 319t W) 0 (e o) sin 6
0 0 0
5 0.087 0.087
10 0.174 0.174
15 0.262 0.256
20 0.349 0.342

o 9§ GHET (14.27) GHEOT (14.11) o6
o e TR g WK 2 fF 0% g 9+ &
feru Tiieter =1 fd WX efed T 2

TR (14.27) T GHIHOT (14.11) 9 89
IE 2@d ® TR

o= ’mgL
I

TN AR h1 STEdRTA

I
T=2r |—
\’mgL
31a FHifeh dieth H1 SR FAEH €, 31d: g 3ol
I e ml2 < qed M| 35 5 TRl alieish o 3T

1ol ok forg gufifea g frer smar @

L
TzZﬂ\/i
g

b 3GTETUT 14.9 34 Wl e 1 @ae I %,
S & Wehe & a5 fok e @ ?

Fo7 GHIRIT (14.29) T fordl T it b1 STEkiehTd,

T=21t\/Z

g
9 99y 9 9 9d o w,

(14.28)

(14.29)

_ 8T’

4’

T TH Ghs o % foh & a6 T el i
AMEddT T, 2 s B € | 3: g=9.8m s2 ql
T=2s% fau W dics &t darg

L

_98 (ms?)x4(s?)

L
4n*

=1m <

14.9 3TTHfIa WA ATad id

0 W # foF 9 H <o e a1l fRdt TRt oot
1 Tl -+ A B S @ | e o g § 2
THHT HR TE € T 91g 1 A0 a1 de1 I R =
e lieTsh i T T foy i © T ofR-eR
THHT Ho-&F il @l § | oAlcish o 39 YR ok
el 1 sTatiad Sl HEd € | eTEHied S |
Tl 7T w1 St o1 +f-+ & eiar @ € ey
AT &9 <o 3Ted] Wd § | A9 B9 W &
o1 0 o €1 BId © | 39 YRR o WTel gl ol R
oAk 1 Tfd W Y919 99z o fog ey fost 14.19
o <9y foreit e W fomm Y | Tl ke war-fenis

TER

o S i

0 e R m
]

fera 14.19 gRET o 3UReIq v 71e7H 3o H3d ek
W ST g7 FRYT FIT & TG BRI
7 3ad: faum feafa g o sar 8

1 foret TRy AT W ST HIE TeHT HEater e
e fe@mn @ #1 Af e i A" W R i
Wit BIg e ST a aHfietor (14.20) & STER

I a)=\/% %1 BT A G e HEH

qenfy aredfas feorfa ® eon o6 afewr # feerg wreaw
(31Y) IHH! A W hIE ATHSH c1 ARITIT HET qe
TehT-HAM ™ &1 FifF Fei wed S St
219 Uy Wemm o (1 ok o off) a9 o ®9 |
qi@fed s (s 14.19)1

3T FeT YIS WEH i Ypfa W R Fwam)
I 7okt fordll 53 H Sa1 31 a1 7w o 1 GRATT
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afifereht

I=d TN QA1 Sell & 1 &L A g BAM| A
STEHEA 9t T % A o STTFHHEA B © [
o 1 &1 TR Sifse, g (10.19)] @0 I8
an & fewn 1 faoda e o weka @ 219k
e 9ot i F, 9 fefud foran s
F,=-bv (14.30)

SRl T feeris b e o TN (ST h
foTT vAan) , Qe 2ok i STHIY qe 3Thfd W R
FHIAT &1 THIH (14.30) THFA: 97 o < A 5
fau & v 2l

S HHAM W B FHHE m Y SigHl Bied € dl
FUA F1 G § Fw I T 7 d FHA Th
S W AT feer € S €1 39 STa 1 SeAuH
T Hde T FEd € fod foa 14.19 9 0 | gwifan
T B 1 ST SoAHM i el e A S wied € 9 59
W T JeATR (TAIA) 9 F, = —kx, ST ol 2
el x SN i Ger eraeen 9 fower Tt B 39
TR forell &0 §9H W ®E W A o 9a gl
? F=—kx - bv| % &l &0 { T FoAM 1 @01
a(t) B @ =2 H1 Tl & fgdfta frm w1 wfa =6 fm
¥ @ R B 9w e §

m al(t) = -k x{t) — b v(?) (14.31)

TET W BHA WG Hehd o1 FAN & TR © ifen
B ThfaHa Tfq 1 9o #R @

v(t) TN a(f) & TAC x(t) °F Fom e fgd™

SerReTS T faeenfyd i W W e B @

mdzx +bd—x+kx=0
dt? dt
HHIROT (14.32) 1 & o7 o STAT STaHEA ad

o WE § TZeh i Tid 1 G0 HLdl 81 THHT B

=1 w9 ¥ e ?

x(t) = AeP?mcos (w0t+ ¢) (14.33)
&l a STIATET Sl 1 STEMH 91 o THehT hivig
et e 2

k b?

m  4m?

T T |, AT (cos) TET T TEdHA 2n/af &
W I B aEd: A6 TEl § ek H ebu2m
T o WY R T2 2 | R ot Al ue srede

(14.32)

w' = (14.34)

T ¥ e 9 €, 9 SR (14.33) gRT et wifd
gf=he 9 9 e © |

THIHOT (14.33) §NI WM T & 1 &1 14.20
T fEU ST ER Wk Frewor gry e S Wkl € | 59
T Teh ISl el &1 Hitd 7 Hehd 2 TS 31a
Ae b2 THY o H1Y -+ wed © |

105 10, 15 20 25
ferT 14.20 S/ & 529 ¢ M & 919 T Sadied

gleie Qe &Y Q STl 8IT &1 15T ST
gH W =i §a &9 @ efior g St 2

WW&HWﬁWW%wﬁ%l

Ife Setd | ofeHeA §, Al M ST T8 eI, 9
T W 0 e €)1 AfE srawe o €, a1 g9 e
F Aebt/2m HHFL IH SR T ITAN FL GFd 7 |

1
E(f) = By Ic A2e™t/m (14.35)

TR (14.35) T€ <9Il € foh et Y et Sott
FO o W1 =R ®Y § Sl § | e e, o

A 1 qeqd Te ¢ T famee s [%Jw

1 9 aEd FH T |

> 3GTETUT 14.10: T3 14.19 ¥ MW Tom<d et
o foT Tk 1 %9 m=200g, k=90 N m'!
qUT SFerHE fEefish h=40gs ' ® | (a) QI
R, (b) 98 999 fSaH SHeh Shud ol
S ST SRR W 1 STe1 1 STl @ ae
(c) % 99 foud e et 319e R 9F

H1 el @ St €, aRenfera ity |

g7 (@) km=90x0.2 = 18 kg N m!= 18kg? s
AT [l = 4.243 kg s 3 b = 0.04 kg s o

* T oh Y9 H e SN W fendt fafvea wmemewen #1 feafd 0 W oWl x 5@ a9 fomerad w6 frefud i 2
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b, Jlom ¥ 31 fre=1 81 TRt (14.34) § 316 &1 T

Ik 90Nm~

= 0.3s
(b) 39, THIHLOT (14.33) ¥, 9 w99, T, oo

1/2

WWW@WF\WWWWWGW%,

_ In(1/2)
27 b/2m

- 0'633 «2x200s

=6.93s
(c) o€ WHA ¢, ,, Tord <o w1 =it Sol w2
T RFeh T T et @ W €, gRepferd e o
U &d TRt (14.35) 1 GewEdr o et € | 39
THHIT ¥,

E (tw)/E (0) = exp (—btl/z/m)
37l 12 = exp (-bt,,,/m)
In(1/2) = —bt,,/m
0.693
eqan Liys :79_1><200g = 3.46s

0gs

g AT H & 1A FI ST 2| T8 IFAd € ¢ ik
GHIEHOT (14.33) 3R (14.35) o STER Sl AM o
ot o e et 1 e < fom ST wefieRRon o SRl
o e 2 2 <
14.10 YUNfad e q9n e

S fordl feha (SI9 W qas 91 wAA 9
TAhT T IS T[Eh1) hi IHeh! Frrewen ¥ fazenfoa
FR o Feran a1 © A 9% ST Wiehfaes gt o @
o HA T Tl TW YRR h o Had dler
FEA 21 T Ao e e UM W ATl &
Tl o SR Adqd: Th A ¢, TAMT IS «& HH
(9e1) =9 el oY W@ Hehdl g1 UH <o i
yuiifaa 1o ufientad e wed &1 g9 fmdt ud
feafg W fouR 0 99 wERA 9" 9a H1 TR
et 81 et iepfash STafd o, 1 aft=nfeq smefa
TN Sl 81 Yofea 3o gienferd e el o
wed # wo wewqul 9o 9% ¢ o fem erw
Ipfdh A @ € e Tél FId oA I8 9 a9
F A @, ¥ A B T; TR e SFAHA F
RO GHS (T ) Bl S &1 SHeRT Fard T S0l

fepedt areh ® et o o YN Sor § S s gRy e
1 3T U W gerRT SR (3T Tordl 1= safer g
et ®Y H HFeRT oY) STEdl o9 STRIfad hi oh
FaEEy wiftd B 2
o s fordt stamfed Seie W 999 o 91y
=01 T AT F, ST &1 8 e 9l o F(o)
S foran Siar @ | 39 9 1 3§ YRR FrEfyd
FW T,
F(t) = F cos ot (14.36)
iR (14.36) g Frefya foreh o1 =1 ek
JAHI o, TTHIGd o9 91 HITed  gonfed
91 o GAS Y99 o STdid TG Rl 39 YhR oHe
FW T,
ma(t) =-kx{t) - bv(t) + F, cos a,t (14.37a)
THERT (14.372) H ©ROT &l d2x/d¢? g Hfaeentda

T IV YAAAfRYd FH W,
d’x | dx — Fcosw.t (14.37Db)
mdt2+bdt+kx_ o o

TE mSHH ael 3T Ufers w1 T THieo € f5 w®
w, (HIO) TG aMeN ae FERG 21 IR § ifer
T Wehfdeh M9 o @ e Hidl €1 e 80 39 W
T A g o @ € d Wiehfas g e
T efior B S ® SR a% SINifd ae Wl whi
(i) eTgf o e S ol 81 Wiehidsh e
o Iid 8 WM o SUd Sifersl w1 e g @
x(t) = Acos (ot +¢) (14.38)

SET ¢ g ol o TNIY S ok &0 ¥ HIal HEA 2

HEM A S0 S o, 9o JONfd 69 o
F1 Tl B 99 89 39 UHR o F ©

A= F,
{m2 (co2 - )2 +w§b2}1/2 (14.39a)

qa tan ¢ — o
wdxo

(14.39b)

T&T m H H FHAA T 0, 3R x, T (=0 T H
o HEI: o SN faeerdd € | 9% 9% &u1 € S« 'Y
et ol ST i B

HHieRToT (14.39) <301 € foh e o= s«
F (HOTA) AP R AR F@ R oo, F 0¥
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sfiferent

st f9=1 B SR WY B w1 sraensti o'W
Jfer &1 f-fo=1 =R 3Ed €)1 o/ eq 3 <A
gitfearfaal W foar & B
(a) 3769 3HTHGT W YREATTw: TFIT WHldw
gt & oifyrs fa=r & =9 frufa ® wp,
m(e? - o) ¥ 3 HH B 31 FHIHT 14.39(a) |
39 % Wl 0T HE Tehd B:

— FO

- m(e? - o?)

fo 14.21 ® from o 3uftera fafa= drmet &

STaHgeh dal oh foTu foreht Srereh oF forema st &t
R=Ter oo 1 o e Wi el T R
wﬁﬂﬁ?,ﬁqﬁ@ﬁlﬁﬁ%/w:lﬁﬁmﬁw
Aferehe B 21 39 ol o oo %7 <9 ¢ foF tered &u
TH R S 3R FHI01 2 R W B )

If g0 ufErars Tgfa 1 9kad ® df 99 I8
AR oI5 HI Hehfdeh Mg o o¥eR e S @ @l
T T SAEIH ST 1 AR ST Bl B T 98 YA
feHe 1 eyl feorfa gt @ S et areafaer frapm
¥ &l Bt 2 Rifer steed fRelt off stareen o of ww
¥ ¥ S B Ghdll A el o ge e @
3T¥a fohan B fF 51 o1 3o W 39 Agi[ 9 9

(14.40)

Al o fIT o, b ¥ S8 HH B 39 STaeel | qHihl
(14.39) &1 M 2l
F,

- w,b

8w ¥ TR R fifvea ofEmes el &
feTu, sAferehad | STmH git=retes SATgfd qei TeHe
W fslt el @ SR 0 WK el oft orq e el S
gfi=Tetsh STgfd, Jeieh i Wihfaeh STgfd o aeR &
S € Al e Rl SR Sfuehan € STl @1 3|
U H IR Fed B
A <feh Sio o W SR W Heiferd qRseATd
G i foerdt B | gel @ gor 1 BEN W AR
1 TS I T | A e 19 Fehan g ok g
Hi 3AferR S d%k AW HI P A W R
T 1 &9 1 el i UIepiash TR o THeRIe
T H
TG d%9 H IR AfUw A FE & T °H
wifSe fot 14.22 &1 9ifq Uk & SR 9 afierd densa
% 5 S Ak AeHE T B | ek 1 9 4 F
wAeTgal TAE € 9o 31 A Y dargar fa-f= R
39 &1 ek 1 %] TIAM s € | H9g SR ¥ 8RR
ol 39 dieh ¥ o1 wierhl 1 TERG el ¥,

(14.41)

A 2 foh 51T 1 SeiohTe et o Wiehfdeh STeiehTe
o IR BT 8 Tl e o er 1 ST SAfershad BT
B 9% oM™ fuss @ BT § Weg o &l B
Fiifer et FT e T | FB T FD T @ B
& 71 9% ST 9 (b) § T & S

(b) & GR=ITeTah TG UTehiaes Tgid o ke
E’?‘:Wﬁw,wda?mﬁﬂﬁﬁm(aﬁ—wi),b & 3faa

faa 14.21 W% GHFO (14.41) F YT G &
HIHTT qG1 W TR SAH (0 = o)
Sear S &

FHATET d o T A 2 | Hag SR gH e
o1 UM fohan STl € | 36 uRErer ol i s
dleteh 1 o <o 1 g o THM Bl 8 | 9% 81
TRl 2, 3 TAT 5 T STRATST T TR &Y, A

5

farT 14.22 w & 38R G feifag fi=-f daE & 5 T
SeTH |
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B TE UM ¢ o oW ¥ 9 wef fafi= e @
U319 Wrepfaer gl o Ter wid ®, W A
Tt sTcafuss stemfead it € iR FHE T8l T U |
-+ 3ok Srer 1 STgioal aiatda et € @i ofa
T 9 dlcteh 1 1 gra 1Aiq IR=meH aa i g
Y fy=-fa= el @ e S § 1 3 <o oM
B B € foreq elicieh 4 1 STfRAT 31 1 wlerehl
g foudid Bt € | 7€ diets 1 %1 € g 9 e
AT € T THRT AW -+ sgan gan STt 8l
ST B | SR 6 i TR e ot © 1 uE e
1 RO T8 ¢ T 7T o ki v, refq feema w5
Wiehfaer Tgfa afEres ot &1 g & o g
feq, S el © |

39 q% B heel U Tl W foaem e
ST had TH WiRfaw ergfa el @1 gma:
Tl f7ehTa &1 3 Wrepfash SMgfaal & Tehdl 2|
3T 36 YR o MMl (FeMH S, 9 @Y

anf]) o fowa & orat 1A | wen| fopdt it
HEAT IAT I 9o, HIE Jol AL IgAH i 3TH
Srehfaen STl Goa &1 whig el STed! oot 31efe
faeitsy frema 1 gonfed <o I_E R gl 71 9k
AN YONTEd &l i Mg o, T & fors
T Wipldeh T o |i-iehe o1 O Qla op 3™
(3TAR) | SNt gfig &1 Hehel € Foa fommer =1
fearfa Sea=1 =1 Thdl 21 36 wR0 fore g @ e
g HfThl F1 HEH Q@ Hed oAt T "o &1
goe § St ?1 fRE & ¥ gy % wRo g
ol ! THEAM &Y 9 &fd 7 Iga H1 ot 781 HR
2 =% 9% gt U & Gt qon 9 Aot 9 5
Bl | frdt o 1 Thfas emgfa SHHT S, A
% T YrEdl qen Ieh fAutel H yge @i &t
gepfd W ik st 21 5@ 9o w51 wiepfas sgfa
e T F ot % A e 3 S e v
F1 T Halifersk et 2l

QRI9T

1. 3 gt s = QR © sEadl afadl weerd @ |

2. U Yo FUET Wk hl G H o AU AE9TH GHA T hl Hdhicd Hed & | T8 A ¥ 3 TR

T=1
v

forelt srrerdll s1eran <ot T 1S9y SEeR g1 1 Yehe § R fRT U el i wEA el ® | SI uee

ugfa § 39 BT | WAl S §;

1 8 = 1Hz = 1 I U0 ¥ahe = 1s
3. W orad o H, TR w01 1 SHe! wreeen & Refd 9 T ) 39 YR = R 9§,

X0 = x_ cos (ot + ¢) (foeama)

TE x  fARTTT BT ST (ot + ¢) T FT FHA, T ¢ Fol FERIE T | FIVIA IR o A SR

A g W 3@ YR Heifud gl ©

N

i

= 2ny (Ui Aghd)

w =

S|

4. YA 3TEd T, THEEE aqel T % 39 9 o oAE W e gt ¢, o w8 @R
5. WA TEd T % G9F FU F A qU1 ©R0 hl GHI (% Hod & ®9 § 3H YRR T FW@ °,

v() = -wA_ sin (ot + ¢) (am)

a(t) =-aw’A, cos (ot + ¢)
= —w’x (1)

(TeroT)

TRt TRl SR TRel ed T R €9 SN SR A okl 3H WK <@ Eehd Bl
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%

10.

11.

. WA Ed T RO w1 HT a7 UG B ¢ FEE 39 FU W FE UH 99 SN Wl €, S &0 &

T o STTRUUIT, de ad T o o5 i 3R Hie e 2 |

.waﬁﬁwﬁrmﬁﬁm‘rwﬁ,ﬁm‘r%ﬂW,WWK=%mwamfwﬁa?n—cﬁU=%wﬁ

2 1 AfE B =iy 7 @, A TR Y ot =i Sell, E = K+UTed € 3R ®dl € 7fi K sk Uaiafid
T

MSSTH 1 IS HUT S goh o A0 o STHR ol YT 91 F=— kx o 996 § oM H 8, T
arerd T grten @ fores fo,

wz\/% (0 3Tg)

qen T=2n\/% ( 3TTerdehTeT)

Ty freeE 1 Wash e ot wed € o
o IO § e B T Wl 1 T "iehe Wl e Wi €idl @ | SHehT Aok,

T=27z'\/z
g

Tt oft aredtaes SAETER R w1 A S Son S G99 S WAl € Eih 9Tl ael S ey
e F GFA T qA AE S B ST el § AR F o0 § | q9 ardfa® qoie a9 SHET
G i sy M Fed € | AR SAHGT T F, = ~bv T, Tel v etk BT I A b HAHIA [ €,
T ThcAsh ohT Towe,

x(t) = A e®/?mcos (o't + ¢)

2
w= |0

m  4m’
I faveT feRid &1 AH ®9 ®, @ of ~ o, T& o FFHED Seiw w1 HONE A T 1 SEEkd Jaw
F A S E #1369 YHR FHK FW O,

E(t) = %kAze‘bt m

I Wehfass v 3T o & forelt Jaemm f6E W o, HofE a1 w18 9@ el 90 SRid
foFan ST, @ o% FEE @, FviE oTER § e F@ 2 | 3 A H AEM 7@ A B § 5,
o, =0

M AR B T e ®
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| ditm | wim | et | wm | fmn
EICREIG] T [T]

s Tfd & wWd gRga & fag
AT T

st f v [T] st v=%
Fivig Mg ® [T-] s =2nv
EaSIERRICT 0 IEEIGES feam WA Ed M | faeers it e

%1 RS T
EBERIED k [MT2] N m! WA e g o

F=-kx

faemoita faua

1. ekl THE ZAdq 7 gl ¢ foreh qvei T shi d RGN gl € | 360 Wb, THa et
nT % g Tfq &1 @E TR el 8, 8 n F:E i 2 |

2. Y% Al G WA e A el Sl | Sheed 9@l et a S gaA-E9 F = —k x g7
Bl }, W eed T e ¢

3. adat I geRd-o e o (S8 T v #) den fgfemn § e med 9 —merr % RO S
B THA T | S ok RO H, A HY kg,  ofeaq e (x 99 y) ¥ n/2 rad 500 fu=
B =feT | 38 UhR, IE o1 Frgent R fefd (o, a) @91 A7 (wA, 0) & —m w?r 9 SRifw
fPT S H W AN & 99 ¥ TR aga T ST |

4. o % T e U a =1 Paw wa aed 1 & o < agfes aRfys ad smevas € ek
3 v fa w1 gola: fuifa w0 o foau a1 3 smEvas ol @ wewdl ® () o ferfd
Aol ARTHH o, Al (if) SAAH G Hell, FUA (ifi) o qLT Hell |

5. W fag (4) W, U T oo s1eren it Mfd i Fwenn w1 fFuRe sRfvyes feafq stemn smfys
a1 g feren S @

6. dgfes SAAM qen wenstl arelt q WIS ad dA H1 GASH AYR Y H e TGl el | Ag
heel qft el B @ W T A w1 engfa g i 1 ergt i quifes o el | qenfy, feReht
et T W T B SUgH ST hl Sd W AEd T % w9 § oy oA S Hehdl 2l

7. T SAEd T 1 STEdhIA STAM STl sl sTefal shenl Faaies W FR 7@ 3 | ey
& o T well % oA Tk fawid € (Fer w1 gdid freEm) |

8. Terdlt Wil wicieh W1 T oy whivi faeene o foq & e eed i e 2

9. el o %1 fa afs wa aed Wl ©, A SEeh fowenus 1 fre w9 § 9 fRe tF w9 § o
fpan S =feT

x=Acos wt + B sin wt;

x=Acos (ot + o); x= Bsin (ot + )
3 i w7 qofa: wuged & (Fret off ©F &9 #1 o7 T & W F e KA 1 gwAr ¢ 1)
TH YR 2THEd TSl ofed Tfa WHihr (14.31) WEt o1ef o Wt ofad Tfa T gt | T8 had
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2m/b ¥ g4 B THA S=UE o foq € Wiehed: Wil SMed Tid Bl €, Tl b SFaHeA i
21

10. yoifed el ®, 07 St Tl eraen i (Yonfed e i HIid o qvEr) TH UH e SAed
T it @ gt gt SU %0 #1 webfaew S o T g S yuiifed oM S S ar
T TA F SN @, T E

11. ¥ oTaHe &1 oTeel erawen ¥ 7 g9 &t fufd § oAk W wa ored fd &1 oW sHa g
21 98 w2 geen 7 ®, Fifw geft arafas FeE § $9 7 $9 Sfadcd oavd & e €, =R
IE Bl & ;A A B |

12. vuifed <ol o 27fF, K1 Rl TXA STEd T hi shell YUNTEd Sio Sca=1 i ol ol 9l i
Fel 9 9= B 7

ST

14.1 = U 7¢ SeRwl § #iF sedt ufd w frefad s § 2
(i) Ferdt o g A % TH qC W T 92 q S SR O U SuEl A g |
(ii) fordl =T TeHT T I Gak ol U1 N-S fon ¥ forenfim 2 8 3|
(iii) T FHM °hg oF URa: UM Tfd I *E BRGNS S |
(iv) fFdl #am @ Brer ™ 9|
14.2 < f2U 70 SSEwh § ®iA () el e T bl a1 shiA AEdl uig iel fed i e frefud
FW T ?
(i) geeht =1 3T @1 o 9fa: FUM TIfd |
(ii) fFE U—clt & Iemom™ IR o w9 & 0 |
(iii) ToFH foehd 9@ R & W T @ 97 1 1 59 39 e a5 9§ 9 s & fog
9 4 &9 9 BlE ST |
(iv) Tordt aguems o0 &t STut wrmeRen i fufd o uf@: =amus &7 |
14.3 fo31 14.24 & Tl o1 &1 sk 7fa o o0 =91 x-t o@ Ru 7 € | o @ SE-| e st i
o1 fredor &ear 8 2 9 T w1 SfEdetl @ © (el Tia erelt Tfd o) |

(a)

AN L
VaCAVAYa

" ()
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1 4 7 10 13 1)

X

AN /ANVANE
DRV VARG

forT 14.24

14.4 = fXu 70 o7 & wer ¥ i (a) WA A T4 (b) A6 W WA e A AL, g4 (¢) S
g @1 fEn W B | U SEd] T 1 SAedeRTe M HIT 2 (o FIE GCHE T B 1)

(a) sin wt - cos wt

(b) sin® ot

(c) 3 cos (%— 2 ot)

(d) cos ot + cos 3 wt + cos 5 wt
(e) exp (-a’t?)

0 1+ ot+

14.5 & %0 Th TR ¥ 10 cm T W feora <1 fagafi A qon B o ot ok @ oo fd ¢ w1 e 1A
T B Hl 3R HI M H oS T HEHT S, OO AT HI W A FA oh U A I SEih
T HT]

(a) A fa W &,
(b) B f W 2,
() A &1 3R 4 g AB & =g fag W 2,
(d) A% 3R 9 gL B ¥ 2 cm T ¢,
(e) B! 3R W0 8L A¥ 3 cm | §, @0
() A®I SR 4 €€ B ¥ 4cm W & |
14.6 49 U U forel w0 & ©RO1 q 91 foReTe x ok ot wedi # 9 fred Wl ored T Helg ®
(@) a=0.7 x
(b) a=-200 »2
() a=-10x
(d) a=100x
14.7 ¥ oEd A wQ FRGT w1 FT A w1 90 A KU T favem wer g9 R S €,
x(t) = A cos (ot + ¢)
7fE w01 1 AR (t=0) Feafd 1 cm qen ST IRFAF 97 1 em s §, @ 0T 61 AEH q1 RS
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el HI0 F € ? B I KON AN ns B | AR WA A A HT A0 B ok AT R (cos)
e % M W 89 A (sin) Fe 94; x = Bsin (ot + 0), @ ST R gfqsei o o1 &1 1
el SR el hI0T A B 2

14.8 el FHAMSR gar &1 T 0 § 50 kg d% 3ifhd & iR M *1 o< 20 cm 2 | T8 qell 9 oRHE
T i fyve, St fawenfud ek o fohan St 2, 0.6 s & STedehial @ < w3l € | fife &1 R fra @ 2

14.9 1200 N m! wHHI-Teerier 1 1 waF fo 14.25 & <9iU oqaR et dfas oo 9 o<t @ | A
o g T § 3 kg SoA0M &1 % fUve S ® | 39 fIvg &1 T @R 2.0 cm S0 a% @i T g foman
SR,

faT 14.25

(i) fave & <o H M,

(ii) Tyve 1 sfeehad @Rul, qen

(iii) fgus =1 sifeeray =m@r T WIfSC |
14.10 V9 14.9 §, 9 ST S/ M STad e § ¢ a9 v &1 fefd x= 07 aon ot 9 ¢ &1

oM x-3187 1 oA X9 € | <o W fyue o fowere x &1 9Hd & %o & ®9 § S5, Sefh

fo =€t &l ARY (t = 0) W g9F fuve,

(a) o mren ferfd,

(b) Aferepam it fearfa, den

(c) @ifyeray dded =+ feafd W 2 1

T e T o T A e T W W g §, SEm el AR el § fohg w9 W fa= € 2

14.11 o 14.26 9§ f&u 7q 1 @ < oda Al o GEIEG T | Y @ W gH w1 5, IRHH0-T,

e feufa &R ufiermor &) feen <o € 2 | eyl °§, 9feHu & w0 o Bea-afkw o
X318 W YT FI TRIEN A AEd A T IS |

A

y Yy

T=2s Pg \T= 4s
X = :
(t=0)
P(t=0) kJ

v

(a) (b)

faT 14.26




14.12 = & T ydF WA e A ok faT dEgEd Re g9 w1 AR@ Wit | gl &0 w SRR
(t = 0) ferfa, ga =1 5= qen &IV =1 3eMEW | gHar o fou Y& g | ufeeor &t feen
AT ST | (x Rl ecm § 91 ¢ s H ST 1)
(a) x=-2sin (3t+ w/3)
(b) x=cos (n/6-1)
(c) x=38sin 2rnt+ n/4)
(d) x=2 cos rt

14.13 99 14.27(a) ¥ k 9a-feeis &1 fFeh e & T R &1 fFE I ouR 9 kT ae1 3 &
R @ TF FoEHH m g1 9 TR | wEE % ga R W ad FOSRifd % 9 ke @ St

2 1 o 14.30(b) @ SE Hur & S g fo @ 5o m Sl <9 T 2 | A o e
1 o 14.30 @ 99F 5o F 51 aifa fowan @0 2

k
AN . F
W ELFELLHL LTSS
(a)

AAARNNRNK

m e m
F F
(b)
faT 14.27

(a) I THTON | wHEET T SAfushad fawR @ 2 ?
(b) AR (a) 1 THEE A (b) = I FAAM H o Big A WM, d@ IIF GHOT § e I
SR 1 T |
14.14 Torel el & 399 & fafoet 3 § fued &1 wie (@M &1 & ) 1.0 m &1 € | A e
200rad/min3ﬁﬁ“ﬁ'ﬂ3ﬂ§ﬁfﬁwWﬁmg,ﬁmﬁwwﬁﬁﬁ%?
14.15 <51 o I8 W Tecd <0 1.7 m s2 ¢ | 3% frdl Tt odieish 1 geaft o I8 W Sedsia 3.5s
2, Al SHEH! TEH % Y8 W SAEdH fHa B 2 (YeAt % g8 W g = 9.8m s2)
14.16 = fRu U el & SR s
(a) fFdl F01 &1 Wa ad TG o STEdRTA T HH ST HU ok SAHM qUl Tod-feeris W sk

a»Tcn%:Tzzzr\/’Z: | IS Tl et Hi-Tehe TXa af/ed Td L ¢ | a9 T forelt et
HT AR didds o g9 R fadt o= 7Y s ?
(b) fordt wXet dicrs &1 T B HIv1 & G Serl o faw afee we ed T B ® 1 S o

% el & o st e faveTor 9w i € T w1 A 2n é@ﬁwm%lw
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o w1 gHe & foau fRet qoners wRo @1 faad s |
(c) g Al o wEl dfe el HMR &1 =i 9 fimer 8 | 901 g0 w9 9 fRd @99 STt W€t
Jenef THA SArt § 2
(d) @ 9 & 3iad g €9 ¥ iR fodt ofaq & o W diasw o e & egha @@
it 82
14.17 Tt &R &1 B9 9 | GaE F1 FE WA dloh, (56 i F1 599H M 7, dHA T 2 | HR
R 5 &) X9 9 W UHEEE = v 9 TfaeE @ 1 9 diers B R § ool grereen w1
fearfd & 3eR-SER B e HLAl B, o THH AR 1 B ?
14.18 3THR &%A A T %9 h o T Hich H JoHR IHSN p, 9@ o fhEl 59 § T W7 | Hich
i gl ¥ TR WA Big <4 €, J€ IR foh Hich SU-AY W ed e il @ e

AGdHA T =2 ,h_p 2
P.g

el p Hich & I T (F9 HI TN ok KR GHIA Kl AM0F HAC) |

14.19 "W ¥ R fFd U Tl #1 wk fou fmdt 9o 9o 9 e €, 9o g9 fau agued ¥ gon i i
TR | A W § e e S W@l Sl § | e J9iey R S |0 99 i g %4 §, @™ U
Feft # U 1 WY WY SAEd T kL ® |

arfafiem atem e

14.20 o 14.28 ¥ MU SER V T&aH o fordl 9 %al &1 Wal (&) Hi YR FE &1 &A% a
B 29 Wl § m | & wiE el fo fret seur o Sw-AE ufd w1 wehdt € | T <uisy
Sa Tieft i efigl 9 SR g BiE <A B, d 9% WYl S T Rl § | Se-3Ea foeron i
THAT HFHL el oF ATl 1 ek w1 shitey [fas 14.28 @] |

m

ag

faT 14.28

14.21 39 fHE 3000 kg oM o TWEIad 96t W TGR © | 98 WC fo 19 30 o161 fefad yomed
o et AT HT T FX W F | T G 96 36 W @1 S ¢, 99 Fefsd 15 em S
B ® | W g, Uk gl Ser &t et § Sie o oMM # 50% el @l St ® | Frefafad o
T H SR HIST

(a) war feeis, den
(b) AT qeM Tk UfeU & WO SFARITS <3 o fo@ efawed feerie b
7& Wi o 7w wfea 750 kg oM 98 HIA R



14.22 g <3z for s wa ared 1 @ et w1 o fou <om o1 fordt srafy =) ofied fas s
W srafy #Y siga feufds el & 9uH @t § 1

14.23 10kg SoFAM &1 &I g1g Afthehl 3T g O ¢ fRdl aR @ @2l T | ikt &l o T R
¥ ¥od 3 i o FX TG S © | WS e # STedeRd 1.5 s § | dfsheht &t e 15
cm © | AR 1 AUS HAF i S ST | (AU wHA (i o S J = — o 6 gR g
oo Sl €, 78l J YEA A 3§ a4 0 USA 0l ¢

14.24 % 9% 5 cm o AW 941 0.2 Yohe HI G U G AR T Tt 81 oG H1 @O qer AT
M HISY 5@ g% F1 faeem= (@) 5em (b) 3cm (¢) 0 cm

14.25 & Frt 9 ded v fove ww afas 7 § B A o @ uler @ srewed Wed e H HehaT
B3 5 x, T T Wi € 3R Wivet B 20 ¥ @ 98 WIeH R W W =0 W v, o F oA
B WA 0, x, T v, F TR H GROTH e F AW TG BRA| [HRT: FHFEOT x = @ cos (ot+6)
¥ TRy Y e ® fF R o e 2]
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