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T, fow c:i—l; gm fafde fopan ST 21 59 wR,
dp

F=k- (5.2)
fordt feer Wafa m o fave & fau
% %mv mccll—: ma (5.3)
tufq, fgda fom &1 3@ wor ot fo@ @ €,
F=kma (5.4)
1 71 Tt & fof o1t F, &l m qei <ro1 a o oH®a
o TR Bl €

T 91 S WIS 1 37 deh RN TR A | arkad
H, 961 o W i TR 34 o T g0 e (5.
4) 1 YA Hd B1 Fd: B ko fow g off Frad
A A o Tt T = 21 Gerdl o fo, 89 ko= 1 979
HEERECIRRRCE R RIS

dp

F=—=ma (5.5)

SI 9! |, Tk A o 9 Bl € S 1kg o favs
T 1m s 1 @0 3= HT <1 &1 36 A 9l i
22T FEd &1 3T el N 21 IN = 1kg m s 2|
7 festfa & i fa % fod i o o el
fagetl W M & ®
1. Tfd & fgdta fm o F = 0 9@ 9% Suaifad giar @
f& a =01 yg w9 9 fgda fom vem faq &
STET 2
2. Tfa =1 fgdta fm wh wfkw fm 21 98, ada
o, i TRl o qed €, WiRel o Yol ueh
& foq T g
dp,

ma
dt x

X

d
Fy:%:may
F=dﬁ=ma

z dt z
T 310 I g3 fop A e 9 fyve o o o
TR el €, o SEY IS HI0 S €, qo 98
Had 91 i TS | o ok =Ieeh @i qRafdd el
2| 9l o AfHelaed a7 1 sk Tufafdd el 2|

TR o T, Feater Tearhyul 9 o oA

(5.6)

ot gaer 1 fq | o 1 Afas e srfiafia
@l & (fo 5.5)1

3 FHH (5.5) 9w Wfd &1 fgda fam axga:,
Tohd g 01 W o] g1 21w § F %0 W
T A 9T 9 ql a U1 oh @R o T W
TN | Nt 39 From =1 5ot w9 H gg fyvel st
Tei a T =9k €9 H w o R R o @
foman Sl €1 39 e °, F o1 Seoi@ e T
T A 9 qAq @ H Sooid THE T o @RI
o TeTu eran 21 iferes Jenefan 9, a Tt o Hefa
g 1 0T © forEer o g9 erea 7 ¥ TR
Y ueH| TR o TRl off o1iafiek el &l F |
wftafera &t feman s 2

4. Tfq =1 fedra fram w T a9y 31 39 U8
a1l 2 o w9 o ferelt fifyem aor w gufe o fordht
93 (01 &1 sTafeafd) WM aa F 3H 01 391
g W =R a @ Tafed 7)1 ereq fordht o1 <k
wROT 1 iR S 99T 39 W o 9 g1 TR
ST &, 0T & Tfer o feRdt it 3fergTa gRT 78 ( Fer
5.5 3@)l

fera 5.5 ol &9 T @ROT 1 4RO 35T &9 & a7 §RT
forarr s @ | fordlt e demmst @ s geer el
TIeT o &9 & R 9valq, A5 arg @ Fioiy &l
TUG 7 G, 39 ek W FHIE Sfast i S7eger
T A T8l BIaT | P &0 Yo GeeR X ST
& R % §UE 379 qUlaFl QAT g Sl gl

3QTEY0T 5.2 90 m s! 911 ¥ A9 0.04 kg
Hefd 1 g el Thel o 9N 2ok B STl
60 cm U TR Th ST & | T2k R el
T el e e ae = R ?

goT et @1 Hed (Fad Aa gu)

—u® -90 90
= ms
2s 2 0.6

-6750m s 2
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Tfa o fgdta fam & g/, |89 9«

=0.04 kg 6750 m s2=270 N
TG YU §, aTEdfaeh STeriE g SR sHifar, Tiett
T UHEHM &1 BIdll ST, S shared 3fa feriel
ol ! e Ll 2l <

P 3TTEYUT 5.3 SHHM m b Wh hUl hi T4,
y=ut+%gt2ﬁ6rﬁ9m%|wwmwﬁaﬁ
A h! T AU

W%‘q\_ﬂﬂ?\l%
1
y—ut+5gt2
SEN
v %tli u gt
c_°|TUT,a=E=
TR (5.5) 9 9,

F=ma=mg
371 fSU T TR0 | T @01 oF T HT HT
T 1 =i il € 9 y Teed ©R0 g i faen o
T T 2 <
T
FHefi-wft T TE UQ gidl 9 e @ e T
fave W *1E a1 91, 9gd HH T o foTT HERd T,
39 fuvg o Han § ufifid aiedd Sca=1 il €1 SaEdl
o foTu, 51a &S ig forelt AR 9 ThTeh a9y qaafad
Bt 8, 79 SR gRI 7% W oM STl del g H
o foru (e Tma as S Hueh ¥ id ©) Hrid &l
2 i I8 o T o He 1 Iehidd HE & foig
o gl ©1 WA 39 feafaat o, ot qen wwEmEty
Jersh - geieh G el Hied il 21 W oI e gHa
1 UM%, S fom faug w1 Gam uftedd €, T A
I TR 81 $9 [UFRA i T Fed €

A - 99 gHIEY
= o | gfteda (5.7)

iRt Gam ufads 3 3 o fou, %9 999 o fau
FHTRA @ a9 ol i A g7 Fed &l Fur

fagm o sfaem@ o s1el el &l HehoudcHs ®9 9
= Fell | ST SUi § W@ T, el AfAnt §
T 1S fasies el fohen T €1 o ol i i sa
Tl ot ol €1 B—ohae I8 91 € SR %W g9 & fau
T &l B

b SeTETOT 5.4 HE SecarS! foRd % H SRR
I S 12mst ©, | o afterd fore 39 W fee
RY Ete) TigarsT i feen | oa| 9 @ |
AfE 77 1 Wefd 0.15 kg €, @1 W% i T @
&M F@ HIST | (g &Y fa Paes witw) |

g7 : 9am ufadd  =0.1512-(-0.1512) = 3.6 N s
3MAT = 3.6 N's Tocidrsl § TS &

feem o
Ig U TE IR § T secirst gR g W e g
o e &R ool o = Hueh 1 HA G HE Th
#fer wd ® Wl AT w1 URerer qRa R S
Hehell 2l <

5.6 =T okl Tfq 1 gara

Tfq 1 fedta frm fordlt fave | ot ared 9@ qen
SEH S ©RO | Ge st 81 fyve W oot o
T HT ST FM 2 i A e Fel Y Bl
272 =t AR H 37 UL T WA IR 92 © fop
et fave W o ATl aed 99 9o € et o=
fyug o %1 giar 1 < fuvet A iR B & T W
faamr wifsw) 7 wfifse fuve B fave A W *FE 9@
T TE €, a9 I 99 off wnaifas € ;o fyve
A +ff favg B T *iE 91ed ol ol © 2 e SSIeon
H IR T S Tl 71 AfK 3179 feopedt poeferd wart
i T7F g1 § AT qf 9% HAM! 39k g1 o o
T gifed el Wt 81 giifed war ot goger o ek
Tl R Tt ARG FIA @ : Y T T T S
T €| g a9 1 Bl @ S fqve woeh # 7L g 2
qealt Tocd I o hIUT fReT Teer i TeeE fem
o wifredt 1 o 2R geal T hiE el ol @ 2 EehT
IR T2 TET €, TR e TeeRk g geal W ol &
o JuTE i TEl 3@ Gehd T R A & AR ™
T 1 SR € : 8, TeeR oft geeft W uferor § g
e o & faodia 5ot o 21 & W 39 9t i SHer)
& & U, 3T FRU T ¢ R Tt O B %
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FHROT gealt i Tfd W R §RI @ 916l %H o hl
YHE UG BT 7

T TN, et AT o STIHR, Gohid § o el
ot efehetl &l T ATl < el o o WER =
fshan a1 €| ol Wee el W a1 S €1 el €, < fuved
& " TWER o ed T 3R fauda fewn o 2 2
e 3 39 ¥R i T ok gera em o ' 9 H e
o
ﬁ;ﬁwaﬁw@awwmﬁﬁﬁwﬁuﬁm

1

=24 1 Tfd & gdig | w5t o ga g $iR
U=k ¢ T I8 QM= 9191 1 31 51 T8 @)1 Shefad
T HRUEE Ifd o g e oh 9 A TRl ifqar
| BT, T ok T 1o o o) § e Hewaqui fageti
R e <, fawiueRt foHar qen gfafsar usi o 93 o
ey o
1. 7fd o6 o o o =) - foran qen wfafsean @ ore

‘g’ o Tfafed o $o TEI 71 T & Hifaes afer

o foru fafer= ugf =1 wam se-heft afqd s T

21 A F1om o1 Tl qe T vl § 59 Yo feran

EI

S T4 el | Ug Wi € fuvg A W B g

AN o1 fIUS B 9T A §RT 3TRITUd &cT o TH

e faudia g 2

2. gt F1am o &1 fomar e Ffafswar 9 I8 99 S
& Weha € T Toran wfafsran o weel ol B, arefq
foran R © qen fifea wfafsan Sueht gumE geia
fram ® T *IE SHuT-u9re duy @ 1A W
B gRT U &1t 92 B W A gRT AU ot
Teh &1 0T hTedd BId 21 38t Tohd & STER W
T | TRl @t T ! fopen den S w1 gfafsean
Tl S Gehal B

3. e qen wfafswan s < foa= favel W e & 2,
T & a%g W T fIvef A 91 B & g7 W
fo=m *ifw g f=m o o19uR,

Fp=-Fg

(AR B 3 9d) = - (B ™R A §R )

3H Y&R, AK 79 fhdl T fUve (A 1w@ B) &l

T TR foram e €l <1 oIl | o Shel Uk & g

21 A Sl 1 AN Hioh SgdTgde T el ok AT

9 I 7, 98 Ffeuet ¥1 R oft, =fg e < favei

o fordll frm 1 T fave AFET 39 R fa=m &

&, @ F,, 9 F,, 39 &M@ (A + B) & o7l

9 1 9 <A THIeht T I 91 <4 § | 39 TR

forelt fyue steran ot o e | oTiafer I et

¥ fe &1 9 21 78 Tk wewgul 9o © S g

Tram 1 fordt fiue steren ol o e W sTIANA

B A o @ (e s 7))

(5.8)

Mg T (1642-1727 )
ek =T T 90 T 1642 2. H T7iU8 & geudd T el | o, FArEw w6 av fefiferan
1 I5ld goT | faenerh Sfam § 39! o_d ot gfasn qen aifre sifaefa st @ o fod
W@l | T 1662 | Tas qd 31eA7 o T o ohftsrsl T | ¥ 1669 | IT-HEMER therd o R0l
favafaame 8 w1 el iR = oo " ar9g wie ey | q o6l o THh! e o

~ o ~ I \ o~ . a
3-Tchl AHW Fol-IcHeh MM Ta9Ep[d E‘_SK | TfoTa e fifqeRt o HA AR ROMcHh AT THTHD

SR qAT Wed! gLaR i Al H |

wTdieh! o fere fgudt wH=, stashal TG &1 STRY, TRy 1 gohH af 199, Y YehTeT i
TeagA ofE 1 Sg-di o1 T | G hiss offed W Sl YRR § 7qH enfashRl il e

T 1684 T H o A TeHUe Boft oF Sfed F W A A S Rk TSR wi famer Ry R #ik
“fe fydiften Aomfeess e WM U H1 & w1 S R off Fe § W@ T "eFad ol § 9 U’ S @ | g
T H Sweid A o A fEml qon Teershtu o gt frem # gfauee R @ S her o e v o ol fremt
1 fafuad =aren #w@ § | 3@ vu ¥ -7 g yevie SuaferEl ge-the w9l of fH 9 3% y9W T YER T
A Aeht o ga fagid, a1 i &1 Tivra, geat, g qen o7 Tl i Gefadl @1 9feha, favel o quE i e,
SaR-9rel 1 fagid, ot | ¥ 1704 3. ¥ <A 7 THh 919 Ipe 0 ifes’’ g TR e 3= etR yeRTw
qen v Fee w1 GR URA R |

FHIRAFT 7 " Smfe wifd w1 9@ fFan ok 59 SR den Aefiferat 3 yoorar o omt yafea fhan st &1 91
HQROT = g B3 | = ACART 7 WA o SRR GREEARA Fl Thicha (ohal | Th &1 THIHOT geall T Ha
% f e geat o AR IR AgH w1 URRW W hl AT w Gehdt oft | T oF g w1 ST B OgHT om |




Tt o frem

99

p 3STETOT 5.5 < ey fafead 11 frdt 38 SeR
T A =Tel 9, W = Rio R, TR € qen
= gwie fos 5.6 &1 wifad = | fo 1 &@ gu
eIt B Sl § 1 (i) Sedeh 1€ o SRl Ser 1T
o 1 oo o0 ® 2 91 (ii) SR g g e W
oW ST HT A N E 2

o7 Tifas ®9 H 39 U9 o Saik 39 UHR 8-
(i) TE B Thal € T (a) H 71T o N1 SR T oW
9 a3 1fciaad 81 Safe (b) | 71 % HRT SR
T N o AR R 2Afeis o T 30° T i1 T
21 78 IR GE e 21 Sl & Wl | <er W e
I AR & sAfcaed 7

IR T T g1 H ohd A HL 2 THH! TG oh
IR BH 1§ SRR el &1 5 foTy Ueh Ffert S1oemd
& 99 9= 79 fgda fem =1 ST ek SaR &
I TE T & el (e 3ET) T foa=m w3
T (i) 1 SR A o forw goa fem &1 3w
F 1 TH ST G S i Hefd m @ 9o Ser
§ T B T SR T % T A A e
u 21 Tot o 9T 7 o STER x- 9o y- 3tedl 1 g
TSI, I Tedeh FhoT | 75 o FaT § gfiedq W fa=mr

HIfTT

@ (b)

fo7 5.6
ThI0 (a)
px il mu py Eide 0
Py . mu Py m 0

o, e wfew o ufted g ©, o

SATET T Xx-FEH = -2 mu

3T & y-¥ed =0
T qe ol TAE f&en ¥ € Swiea == o 9% e
2 To 1R o HROT 7 T @ oo AR o AT,

qe A kT RO x-fRE % erfRw #1 =A &
T o a1 1 ST W W T F HROT AR
R TN 9 AR oF AfTcee, qe1 T FHi HHS
x- T o5 erfew 21 < w8 waen & g8 7 @
 fop <1oR o 2z & W 37ed wHA feha §, o7d: Wl

o TRAMT S gEfEa T fwan s wehd

TR (b)
D, wiw Mucos30, Dy musin 30°
Py www  —mucos30°, Dy .m m usin 30°

wT LS, 2T 3 o, p_ o e afafa 8 s
€, S p, T e o

SAT HT x-F2F = -2 mu cos 30°

ST T y-5eF =0
M (e &) i e =@l € = (@) | off: 9% fen
o A TS x- &9 o oHfiw 31 T'd &1
g Wifd, =ed &% g fom &1 ST FH W AR F
FRO AIR W T AR ok AfeiaEd HAHE
x-Teen o emfew 21

0T (a) F ThUT (b) H TIg I IIAR 511 9&H fohT
T AT o GRATN T S €

2mu/ 2mu cos 30° 1.2 <

2
J3
5.7 HAT-HGIT

=J2 o T ok Tgdtar qen gdra fem T st Aewaygul
RO GaT-GeErr e i SR SR i €1 T
IRf=d IZR R fo=R Hifew| fhe a5 9 T el
e St 71 A SgF g MeA R @ 9A F T, A
2 o ot 1 o TR el 511 S5 TR v arel
T —F 21 SHI ol GAMF THT ST At Oh w1 H
21 fgdt fram & S1ER el &1 Fam aiada F Ate
T gk T HoT UG —F At ©1 Hfeh oTRT F <A
form & &, o7t o qieRd= Sifem Form & SR 71 3
TR A DI o YT Tell T T, p, © A S5k
aﬂgﬁf&i'qﬂﬁ"'f,pg%,ﬂ)lpf—pb Hﬂﬁpg+pb=03:{2ﬁﬂ,
Tt sigen TR 1 el e wifEd e B

9 ER, fhdt fogaa fem (eraiq & e
59 W FIE g 9 & o 21) °, FeRr o ol
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el S A e Ao s i s
F Hhd 7, W Hfeh T T o forw grefis 5o
A e fawdd € Gam aiteds e o e = 9 @
I e ol STINEfcld Tell 81 59 24 i WaT- GYeIur
e wed € 79 M o SER
ST ToraT XA a1t KT o okt fagar eprar
T FT T T Tgar &
GorT-ReT0 1w o STYAT 1 Tsh Hewaqul SSME0 &
fuel & goreed 21 31 fuvel A 9 BWR faem i fieh
ARFTH T p, T p, 1 I Tk & 3R g =
S &1 9% g 9 o U9 Sk Sifa GaT HHe:
P/ 1 P!, @ @ fgda fem o 3w

F At=p' -p,
qdq1, F,, At=pL - py
(TE & < aelt o T g9 wmE faue At feren
2, 5 9% wug ¢ foad Al fuve g § wd 71)
% F,, = - F,, 3 frm g,

P\~ P,=~ (P} ~Pg)
S P!, + Ply= (B, + Py) (5.9)
S 7% <31t € for Tt et (A + B) &1 e 3ffem
AT SHSh SRk T % SR 21 I ® TR, 98
f7om T TR o HeIee! - ool qei STIeRY, T @]
Bl B Yoy geree H g v ® T e a5
ek TS et (R &1 et sifad TfasT i ok
TR Bt 7 (@ e1eam 6)1
5.8 forel &uT s wrETERT

IRt H foRelt U1 i ATATEweN 1 Seor@ 34 fefaat
o fere feran <t @ o 01 R e 9ed =t 3= @l
T o o SR, 39T 9% 19 2 fo = o o form
A € 31ore1 Tk THA T § 21 A fRE o1 R < S
F, 91 F, %P €, @ "memeeen o fou srevas 2
T,

F =-F, (5.10)
3727 U1 TR TG S a1 FHM T faadid 31 =feT |

I S 5l F |, F, QeF, o STfA Srerereen (1o
Hqe) o fer o it ot bt wfer A S g e
F +F,+F, =0 (5.11)

fera 5.7 GmET g6 & ST Ggord

TR T H, el o FHWR =4 o gr ur et
< 9, 7 AT F, q1 F,, %1 RO T a9 F
% §AF T8 foudd g =@feul fod 5.7 o S ER
qreree | A el ol et s &t e,
R =g wH § afeer IR o7 7, g frefua fean s
Gehdl 1 39 IR0 1 Sdiehor sl w1 fendlt off wen
% for fFan <1 W 21 ST e B, FLF, ...
F, o 319 SIS 1 Trmeeen § 3 Aig 39 el &l
n - & 98 Tehid agHsl i enstl g fsfa fean
ST wen |
HHIR (5.11) |

F +F,+F, =0

F,+F, +F;,=0

F,_, +F, +F, =0 (5.12)
& WF,, F, 9 F, FH:F, % x y e zfeen 4
T T

b 3TTEYT 5.6 6 kg Hefd o frdt fuve =i =7 9
2m G H S G <A T ® | SN ok
Ter-foig W fost 5.8 # <wiiy orgEr afast feon o
50 N <l I STl @ | Srereree | SR Seaie]
@me%?(g:IOmsﬂ?ﬁm)l@ﬁﬁ
&1 Hefa =t g A |

* fopddt fave o1 wrEeRen & AU chael R GreEEE (I A ST §6) € Aavash 6 @ o ol areeen (9
e e Fd ul) off evEas ¥, q€ ' A 7 H @ |
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(@) (b) (c)
fa7 5.8

go7 T 5.8(b) 1 5.8(c) I W @ Heawd
&1 o 5.8(b) ¥R W 1 o TR 31 2 911 5.8(c)
farg P o1 et FdeTen ST B | Tegerd YRW sh ST
W foER FIT) T €, T, = 610 = 60N| 31 O = -
TG T, T T, e &faT sl 50 N kT fhanedi & a1
Hefd fag P o1 wreeen | foar it 9RomHr ot o
&St den SeaieR Sehl 1 Yersh-gereh I B =e:

Tlcos0=T2=60N

Tlsin0=50N

~.tanf = % 31erar 0= tan’' (gj =40
= VT, IR 7 a1 Sl (91 S 10 9
) 1 et W e e © oiR 7 & 3 fag i feufa
W R @ e W AfaS o o T E 1 <
5.9 ekt W AT oA
3Rt H THN HEAT e YehR o aell | gidl 1 Sl
H, Teclsh 0T ot TefeaTeh 21 oot R frerd geft aeqd
geeft o T o 1 AT B &1 TeARYU Sl
AR Tuel et it st @ e 21 Teamyo
9q fhdl T W o gegadt oo o ®E @
el 2

FifR B G 3T e 94 9 9ok aa*
S foh T o Hehd fHerar ©, foret fuve @ gueh @
fort o1 fave 39 Steren T o WU gRI 3¢9 BIdl
21 9 % Ty Hueh ¥ B §, (Sgewond, 49 W @l
IS T, B, hesll a1 3 FehR oh MR W Helg
3g favel &1 #FE fem) , 99 9=l gdig 20 & d@qe
F aret (el o g I o fow) IReafie queh
I B &1 Tuh-Tai o Afuciae HUsh 9 o Feh
i sffucia ool (FUen Afeld Wiafwar) wed 2|
Heh-Je3i oh THR HZeh | U0 &l hed & Heh
o1 q9 9 I BId € 9 o1 qlell oh Hueh § 3T
1 SIET0 & fore, W feredt S| i fed el | g
2, @ U SuRgE 9t (Scelad 9e) el @ S 59 3
g forenfid A & 9R % SUeR B 81 W 9,
-SRI, e F Fueh weli o 39§ (Fot 5.9) |

T G Sl FHHAM 9 91 S § 9919 B 5 R
HYH i fhdt daTed 5t g1 it steran fazarfia faman
ST €, 76 Teh Yoo §iel ST gl 81 98 §el Wil
Gited syel edgig o STHEEUE B B (R
faermoHi o foe) | FAM 57 F &1, F=-— kx 511 &
feman St @, FeT x foreenne € qen ke ol sAm- e
o S-Teti HEd &1 T8l o Tug g8 <win §
fF 901 ofad sraeen § foaeray & fauda §1 fRdt
arferar=1 et o foru, st Fredies wga stfures giar 81 feret
Sl oF YISl sl A1 shed B WO o STAR
GuE SR o ST U GHM a1 T HH o €1 g
Hefd &t SH o fau, St & 9% 9N W 99H a9
A 1 W T 2

M 1§ T 98 e ff yepfa § sheaet =R ga
ol 1 0 geiel el Yl el UH GHE &5 | Jehe B
?, TSrent 7121 ea Gaie e 81 A5kt o Eew o eheret

mg |
fera 5.9 Pt 9 g9k Foi & FF ST |
* g o fau 78T g9 SEfe den geshia fuvel W famr T X w® T | 39 fau, Teemshtn & sifafted, @l Sgd qen

JaHT ST g § |
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TSR YU qe1 S el €1 ST g1 €1 At o fefi=
e o foreht g e1+ft aof o €, 91 ®9 9 o
el 9 & 3= B © | T8 9 ST Yl gl Fehel
 oiifer AT § €H Sy qe rgat fuvel i
=1 o @ €1 WY ged TR W, g+l fuve e sreerei
(TRt ot gt ) O firetert o © e smiftaes et
Hfcreal ae fIvel st Yeareera i o shRul Sca- fafa=1
e dell k1 Giele ¥ T1d 81 © foh 3fdd: 3 fafa=
e T e T ST e T T
1 fagga ge Scufe & fawa o S wifea @ aen
A TR R AT h THST HI 7 FH H g
T I7Erh & € | 98 wRo ? fr S fafie v %
Il o Y HH Sl 8 G 3ok SARTererforen o w1
Awfaes i fman s 2

5.9.1 THUT

3EN, R & &S Asl W@ mefa o fyve orel Sere
R =R #| T 96 (mg) I °S H1 A @
(V) TR &2 31 81 o1 | R fave W wiE ame
9 F afdsia: Rifyd fohan S @ 1 orgwe § B9 98
@ ¢ fop uftwor o e 9 SRiftg e W s w5
Tfeefier S H STt 8 Wehel €1 TRy A R st
& fave W oM Tk A AT 9 7, 9 I I g
T = foram ot S =0 9 @, fve &l F/m &R 9
Tfeefier 1 =few) T ©, o ovR fuve foom o € 1
g W g o7 g o« afas fen § e & o
2, S 3T o1 F 1 foiy ohdl €, hersersy faue
T T I B A 2| T et wa g, S A %
ek ¥ fYue o Y3 o THRR @l ©, SO0l sl e
oharel S sheeldl @ (T3 5.10(a)) | F&T UEIeR s
Tifere =t o T W foRan Tren 8, difeR & W sEent Tt
Tuu1 £ fSeer fowar @ a” # foer %@ (799 5.10(0)),
T =1 Te=H R Hoh| e ifete, wifaek w7 st s
IS A &1 BTl & doh hig aTed o AR &l
B, 79 qoh Lifeen s off 72 2iar | i eror i Tt
ARG eren &, St &701 =) ol o o o 2| fis
1 fom o TEd gy 5 SARifd 9l Faear €, St
o oh TAM 9 foodid foen o ®d gy £ f Tk
Tk Sl €1 31a: 30 Wifaes =¥l wed 8| Wi s
Toufeera T o1 fekier T € | Tgaieerd T 1 qread
Tt fq @ € S oasft el v (W add W e 2
fordl ST o o Sidfa =T STufeerd =i

T A W T W & o, S STRIfd et e Ffvera
e 9 wed B, @ fuve i SR # 2@ 21 g g

=g g T @ fop wifae wdvr o dmm AE S,

S sfemr
qUeh I3 oF &A%hd TR MR 78T s qen sAfves ad
(N) 3 |1 SN 38 YR uRafdd gl e

P (5.13)

TR SR feertieh €, S Share Hoeh -1 o et
1 epfa R & R e 81 59 feorie g, 1 wifes
] TuTTeh hed ¢ | Eifen o1 F1am i 39 wehR fera
ST Rl ® :

fEuN

F F
f —= f,
(@) (b)

fera 5.10 wifaer aer 94t w907: (o) o T607 five Hi
TUYRed i T foRie F3ar & | 59 9 o
wifqs g0 BT Siferway A | 9§ S &, al
T SR gl & 1 (b) Tk 9% w4 4ve Tfeier
gl 77T € 39 X YT 37ee Tfersy o7 e et
Al & S Gyeh gai & aie S7rae hd 1 ARy
FXATE | et =07 9T : Tferehy =07 b SAferhan
o FH gl g |

(5.14)

I ARG 9 F w1 aq f, 9 St 8 S

2, i Tuve Y T Wehl SR Y Al § | WA gRI 98
e e TR St SAe T SR B S 8, 99 =

o, sfaehan Wifvs A f, . W E S

21 98 w0 9o, St < Geh g3t o St ey wifd
1 ferier st @, Trfart s1eren ol TeuT shewr g 3
= £ gr Ffdee fearan e 21 w8 wfor 6t awifas et
=Y off Teh g3 o &A% W R T S | '
2, I 3Tmuey Tfd o 9 W ot e AR e @ |
7€ T Traw, s wWiqes wvu & fay f=m o gaey

Je =N (5.15)
T i, TSt ST TR € S Sheret Foeh gt o e
1 Yepfa W R shear &1 S fop Sue aof famen <0
I 7, WA 98 <9 R oy, W FH AR | S
ATeT T SR B et © it T o o argem, i
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faue 1 @R (F=f)/m B 81 THEAH 91§ TfH
fovg & fou, F=f | 9 fYve 9 oRifta o 1 e
o df SHRT RO —f /m T & I Hfema: fve T=w
ST B

TR FUE fRT T Td0 o fEmi wt ga fEE
3G gt # & A S e e, oFa qen
e T Tl ] AT S 2 | A i Geie €, S oheret
iy g & § &) wfeed: g8t € 5 o 3 fram
TRt § AR TR o agd vug € |

79 YN, 5@ < fuve Hueh § B § 99 T fuvs
311 Tug o gR WUk el 1 TN Tl B | TR
o STTIR, FY0] 96 HYeh el hl WUk I531 oh TR
o2 Bl 8, S & Y3l o o= woufierd e sreferh
ey T w1 forier R €1 e S, s oet i
1 T o AU i 1 foRiy e €1 @i ia o
TfaE terme! ok fordt fessl | T sied R fa=m Fifsu)
IfE e YoMl o eMrer feer €, di oredd o o8 Yonme!
& Y @R 8 W {1 T8 HE-F qA € S S
@fd F @I e 2 e € T afast faon § o & wew
e €, 3 Fe © T wel| 97 i Tl Tel @ i Yee
o Tesd o1 %el d A T SR TLhT a1 SIS oh HIRUT
g 3T R fearfa W & @ (qen TemeEt o6
fesa = fuel Som 9 2Huwm) | 39 Tqufed iy
wifet <1 wfereh =rdor £ BT ferde fepen S 21 =ret woiferer
i AR AT % A fer T 2, e
o HEH @ YSH HLT 2

[~ 3QTEYUT 5.7 IS 1T LT oF el W R @
2 | IS e qe Tenmet o el o site e,
0T T[T 0.15 €, A NS oh1 o8 SAfehad @rol
T hITSTT S ST ohi TeTIe! o %9t TR feer e
o foau afewges © |

ge7 e e @R wifaes wor o wRo E e,

HAd:
ma = f<u N =u, mg
M a < pu g
SO =ug=0.15 10ms?=1.5ms? <

b ISTEVUT 5.8 4 kg 1 IS T2h! Teh Al GHAA
W@ e (fo1 5.11) | FHae 1 -+ e 7o
3 o Sl @ 59 9 afast 9 fee s
6=15° TR I8 ThT THT 3R & FHT AT | TS
S T % A i o T

ferg 511

F67 3Td Ha W faHmeen ¥ W@ m Haid & Teoh
T TG 96 € () 2ok 1 WR mg SR e whi SR,
(i) THA BRI T[eoh WX TR T ATYeAd I N, el
(it) T T w1 folie v oren wifaer o7 5/
S| ok T e | 39 Sl &1 qRemH I 9w
B R R mg e § i SiER S e
¥ uEfed HE W
mg sin 0= f_mgcos 6= N

S-S 0 T €, SRAHES SO I . 79 T aga
? 99 TH,0= 0 R IE 3T NfUshad A I T

AfsRad
FAM, f, . =u N, &I p_ T e q9ad o

e wifqen wor s )
Ad:

tanf,_, = u ATl 6 . =tan'u,
S O <kl HIT 6,

o o @ e B §,
T[eoh T Tsh o ¢ ol ol € 31X ekl Tehl 3TRH
T I B AW AT, 0, et p, T R
2, 78 ek I Hefd W AR T&
0, . = 15° @ fo,
y, = tan 15°
= 0.27 <

p 3TTEY0T 5.9 T 5.12(a) § IIMT scArh-2relt

T 1 @O & €, A el SR g o |

Tfast SO O 0.04 €2 S W o T 2

(g=10ms> Q) , S w1 Hefa Troa i |
20 kg

T
fx

30N
(a)
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30N

(b) (c)
faT 5.12

ge7 : wfh SNt 1 derg @ ® qen e fae €,
3 kg o sl A& 20 kg 1 T <1 oF @IXT oh TRATT
TAFT| siish 1 fd W fgdta fam @ ergEm v
T (feF 5.12(b) ),

30-T=3a
el &t Ma R fgda Fm @1 egmEm v | (s
5.12(c)),

T-f.=20a
9 f =y, N, &l y, Tt =07 Jurish & qen N tfrci
9 € | &l p, = 0.04, 91 N=20 10 = 200 N
T YHR, el H A o T g
T-0.04 200 = 20a ¥ T - 8 = 20a
79 Tl @ B ure B €,
a %%ms2 096m s 2
A T=27.1N <

et ayor

figid =9 9 &fqsl g9qa W Tk ged (1) o w9
%] 1 et 75 S fyve S for wweh sheel oled
FT @ (q5H) ¢, W fndl ff YR 1 &g =60 o
T&l T | @efe Tifa e feret fuve @ ev aror auaa

7|

ity

Ne2syr//

<
""119}1/

e Tyue o die heel W €1 Hueh faig gial © qen 4fg
IS T TR € ol T AIeiiveh Gueh fag w1 wHa
o STTYeT hTS T T Sil| 39 TS feeafd | fast steran
wifeen =1or =1 g1 & qon fuve i uehene 9 @ FRE
diefer fd #ed @ el en Sd © R oaeRr o
T T &R, 3o I H e 7 e 1ee (Sefen wHT)
YT Tedl €, eiq, fave 1 R ofefer fa w
T o ToY 36 W b o @ 1 AEvehdl gl 2|
FHM R & fiue o fore wiefes wfor wea € | sveran
ek w901 T g § ogd w9 (Tl a% T afmm
T 2 AT 3 FHIfE Tk) Bl B1 T FROT ® T W
gy o fae™ ® W aE o 9fesd o fou ufe
1 @ISl T &1 Wil 1 qeek 9 T R

e =for 1 ST Sfedt § Fuft g8 wiae qen
it = & SgM W P fa= 81 e i & gm
ek g3 W eqorrs o forg fawaur gn €, den gHeh
Toraey e @1 g Rk euwe (S fag 1),
wefe i o Tog Y3 o Hekh | Bl ¢ THe 42
YHTE I8 Bl ¢ foh Heh st o1 Teh ¥IZeh 3 o THIRR
Teh< Bl ® S T 1 TR LT B

B YE: 901 i Teh S gl A &1 9gd o
feorferit §, S et ol Forent fafer =t O TR
F &, | T T KR IfthT et 21 e e
et = feier whtar @ TSreh worerey o, 3nfE ok
wY T Sol- 877 Bidl 8| HHI § Sigeh TS Sl i e
F 1 Tk GHF BA1 2| S60 Bl FH HE FH T 37
I U <k < TRl 9T ok o=, Sic- s e
? fot 5.13(a) 1 (i < Hueh geaf qen e st
o <fte Wiefen ST Sgd 9 g1 €, o%: Sell- e e

Rl g3 oS

o5 o wifes fewn

—— 9 & T

(a) (b)
fera 5.13 =991 &t 52 & FS U | (o) GUF & Tavicr 9T & diT dGicT-aaRT TmEI, (b) e T FA aqret

g3l & g arg &1 qaifed TET |
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ST € | WrdeT T shid &1 S Ye3i ok s A i vt
T I, TEShT ot Feqrelt @ ST Y SR S Gk
2 (fo 5.13(b))1

qenfy, Sga-t =eRe fafal o, = st
YT Bl 2 | it wor W Seil-ar g §, et oft
STUfETeR T ol S T T H ST Hewoqol SfHehl
21 AT qen =5 G ek 1 wifd gEeRT ST oA S
21 56 YR wifeen s oft gAR <R Stem o et
Hewqul €1 &H 0 & R0 & B R U € | STcfereh
fFEer oTell Tesh T R i =ell UMl STE9e Bl 2l
forell TR0 T W, TR SR T o ot SE0 Ui
1 F[OfT 71 oh! TAIefeh Tid H EUIARd hich I i R
FH o T Teava® STed 9ol YSH Ll ¢ |

5.10 aqe (gdra) Tia

T 3 4 ¥ 9% <@ f R B o foeedt g9 o
THEHH =1 v ¥ TaaH fhdt fvg &1 @1 v2/R J9
o ohg &1 @R ffde < 21 fgdta frem & 1R 53
ROT ] YEH L Al 9 €
2
fc=m; (5.16)

el mfuve Y gefd 21 % *1 AR ffde 39 90 =i
Afichs 91 Hed T1 SH FT TEEd ¥ 99 | O HH
et TeeR 1 S B e 1ok oI Y e ¢ g
& =N AR fordt we & f o foru stavae aifies
1 G4 oF HRO SH U W o Techdol ¥ oot 2l
ot HEeh T HR ! JAF A & o foTT STawTeh
Hfi7ehg, o1 WY1 Sl S R @ |

forlt Fare Tee e forelt 2le] g TR & &g
T, T o FrEEl o ek 3SR 2l
A TSR UT R ohi TTd-

FR R dH 5o aRifd € [fost 5.14(a)]

(i) R &1 97, mg

(ii) Afvqerss gfafsar, N

(iii) =S =, f
Fifer Tel Seafer faen § wiE oro 76 2, o
N-mg=0
N=mg (5.17)
Tt T ok o stavaes ifiehs oa 9w & I
o I B | TE o HN o TERI qU1 USH o U
o o9 I8 o STIfY HUeh 9 oh Hedh, S URE
o ST ST I €1 €, 5 UG foan ST =) e
Sifete, =1l wifaes s & eifiyehs o1 YeH e 2l
e w7, sror a6t erqufiefa o o9 9 S Tl
R 1 FUREed T 1 faly e 2
THIFTOT (5.14) 90 (5.16) ¥ TH W Fa @

[-N=mg]
TE Ty R ] Fefd W R T&1 | 399 98 yeieid
e € fF u_ den R & foelt e gu 7 o fag w1

1 et i Y R Fenfad sty =1t e 2,
TG YN e fHA S Gl %,

= ." ng

TTe] WSk W &R ol i

Ift gg 1] © (f97 5.14b), @ &7 %R &I ada
Tfa o =rfor o AR i T FWehd B | TR T B
FreAfeR e § whig wror € €, safre e o = e
3Ad:

I (5.18)

Ncos 6=mg + fsin 6 (5.192a)
N f o SIZehi NI AMHehs, ol W fepann el @ :

N N cos 6

(@)

(b)

fara 5.14 #R &1 (a) GG GSF, a7 (b) @ 9% W adel Td |
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2
mv

Nsin 9 + fcos 9 = (5.19b)

el wew & °ifd, f N
P a?m%ﬂf=ysN@ﬁ%I
GHIeRTT (5.19a) T (5.19b) 1 fora s gehdl ©

(5.20a)
(5.20b)

Ncos § =mg+ u N sin g
Nsin @ + u N cos 9 = mv2/R

3d: GHIHIT (5.20a) 9 N= i

cosl — u sing

THRTT (5.20b) § N 1 HH WH T

mg(sind + i, cosf) v

cosd —u, sind R

1
tan 2
Rg—— (5.21)

T v
SAferRan 1_ stan

FHIRT (5.18) W ol i W gH 2@ § Th @i
HSh T HR &I TUhaA 91 FHdd IS T HR Hl
HAfehan Hug o ¥ sffue g1 et (521) |
u, =0 % fag,

v, = (Rgtan 6)!/2 (5.22)
39 A R EYIH Aehs 961 UM i ok faqg =or
T 1 IS AETLIHA T2 Bldl| 36 =l § Ble] HEeh
W HR =AW HR % T w1 H A et 21 6l
ww@a%eﬂam%ﬁm%ﬁ v<u0aafm*aﬁm
o1 IUREE! B qen foret &R @i feer feufa o shaa
q«ft ure fepan S Gehel € W tan 6 < u_ @I

p 3GTEYUT 5.10 18 km/h Tl ATl § HHAA HSH W
TfqHE $iE TEfea Far fom = & w8 e
3m 5 o1 <fter et Hig e € | 2Rl qe weeh
o = TifeeR SIS0T TN 0.1 € | 1 FEfhet 9aR
g od 999 fhae X iR smom 2

EeT WU GgHh W 3Tohcll HYT 9 & dEfehal TR
=i fom froel ada Hie o & o eevas iy
I UG Y Tkl 71 A% 1eT g 2Afersk 7, qefy/arer
Hrg eTcafush dg € (1 5o sgd %1 ) , 7@ =
o 37 feafaal § steaeaes Af¥7ehs e 98H & o farg

e e el 3R HiEfhel WOR Wis oid w9 fhEa
Y T ST € | Wefenel Wo o = Theer w1 91 Siehtor
(5.18) BRI 38 J&R T :
v <u Rg

39, T81 39 99 H R=3m, g=9.8 ms? M y_ =
0.1 #¥iq u Rg =2.94 m?2 @ v= 18 km/h =
5ms; 3 v2= 25 m2s2 A, I 12 < H Rg H1
e 81 g1l 37, WTsfehed YR 9 agel 7 oid 99
forgerey firem| <

b 3TTEYUT5.11 300 m T3 ot fehet It S
o TEM &1 @ 15° © | 9 HEH IR [WHR
ufga o st =or sk 0.2 ®, @ (a) TR I
e o 99 oF AT WHR T STehaan a1,
e (b) TFEeH ¥ 9= o fau sAfusan 19
< € ?

Zel @] BeH W for fmgel nfaefier TR 61 ada
T & oh o stavaek 21f\ehs ot 98 & | =uoT
T qe AfTcd o o &ifas Seeh w1 ANEH el € |
WHR H ATHead 9d W T o fag sifaea aa
1 T Bl ST A ohs 9 Y i oh foTg g
BIe & A ST e Sh oIS SAT9eehal Te| Bl | THiehTul
(5.22) GRI TR 1 AThelad =l v, I TH TR
=H FW B :
v, = (Rg tan 6)'/?
I8 R=300m, = 15°, g=9.8m s?; 3M:
v, =28.1ms"
HHRIT (5.21) R TTHR i AfURdTH STHA =1 !
TH YR o & T

1
. tan 2
Rg———

oS — - .tan =38.1ms!«

5.11 Ak § AHETRT &l TA ST

Tifa o6 5 <= i o o o o1e 39 steama o sreaq
foman @ o FIeT 1 SRR €1 376 319 iR &
fafae Weh o1 ToEe i gal S o e € AR
™ AR H1 frd T THen ¥ sl wi fma &
37 hadt Tk TUve o1 & TEeEe 7=l g | it
oot g9 faft= fuvel & 4 waem ® faar w@
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& forTe fve qrem s SO W o o 7 1 39 sifafiea
TS 1 Feoksh TUUe Tocel ol sh1 o ST Ll € |
TH YR 1 fohdt T &l B HH 1 TI9 H 9T
TY T T qe 9% WAl WHEYSS ¢ TR G
TA T oh fIC 39 A oF fRdt off 9m1 &1 g9 50
Hehdl & 991 SH 9 T T o o i 29 30 o |y
AR] fohan ST Gehel 7 fof 94 TT 90T W HASH & 9
T gR1 ARG 9eft gt ot |fnfera e gihfivea
T foren TN B 1 WAISH o I T A 6 €H TR g
Gehd © 9 FASH % 99 9 (Frem W smifua self
o 3T AUl ! WA $Hd L) I QA0 FE
Herd 21 39 fafy =) oreae § 209 gedl ot 8 Sl
H 70 21 A1kt B fordlt gt gHEn 1 gerafied
BT 9 B A o fog g fr=fafaa =won &t 1o
8T
(i) Tuvei o TaeH o fafa= amr — g, 31, enfg
o T STeT Wi dieHeEg RE i)
(ii) wareH o frelt glaursye 9m &1 e & §9
H g |
(iii) T YUk 3T Wit forew shae e qen fuuef
% HASH % I 9 g e W eRifya g
Fell i Ffferd ek JRM T 8l | e W
[t 2= WAl g AN Sl b ot wfmferd
HIFSTT| T gRT ATATaRoT W ARIUd ol i 399
gfigfad ==& #IfST 38 YR & ARG H
“FA-TrdTeR 3@ ” HEd ® | (2 ST, 35T
g 31l e ¢ T fammuei ferma W e =2 7.
TR )
(iv) Tordt s/t FA<wTeR omiE o el 9 Geferd ohael ol
T (et o afTr qen feemd) wfferm ity
S o1 1 TaeRt < TE ® svegen S Hfdare ffvea
21 (3T & foru, frdt uaett < | o &
feon wd SRt 1 @ % IRy e 1) 9
37 9} 1 ST {1 ST =R e e wifa ok fremt
o STIYEM SR I foRan ST R
(v) 3 sTarwaeh &, @ HeeH 9 fopddt 311 fepm o6 fotg
ot =@ fafy st T & & fau =ged &1
et ey i) everfq, afk A o ot fdere
3@ U B FRU A W ¢ i F gRT M1 T
2, B o 9o v 3@ § A sh R0 B W
FA i —F g 01 AT =118 |
frafafed ssew ¥ Swisa fafy @1 T fhan
TR

b SerEvor s.12 e e At wel W2 ke T
1 RS ol o1 T € (91 5.15) | 57a1 39 T2
% SR 25 kg GEfd 1 AR H1 S @I ST 2
at wel frer nifq @ = <gar € 9o et 9 o
Teh H¥ 0.1 ms? R0 Y F9 9 € | Tk i
Y W AT (a) FEl o 9 T g qn (b) HI
ok ¢ & TREI N E ? g = 10m s 2T | gHen
T fopar-wfafsren et =1 g=nfy |

m T

Www

RV

Teeh+ded @ &

270 N
J sa v sma

0.1 ms?

fer7 5.15

gct

(a) &3 W e formmEEen § 215U o ey
@ T[eoh W Il ki 39T 7, et gRI SR
TEEh YU 9 =2 10 = 20 N; el eoh T HE
1 e ga Rl 9o M o g1 ek W
SNTYA e 9 ¥ B A116T, $FUiq, R= 20 N|
GISMERE R IR ceaCaR ERIIERIn
ek gR1 el W ARifud ot aReEmr § 20 N %
TR T q ThHT 9N Featerd: it 2

(b) 7™ (T + d&9) I FT 3R 0.1 m s> @RI
T g W T 38R 9o v e R W
T oell i B Yol o HRO o oA
(270 N) ; A ¥ 1 AT 91 R’ 24 ST,
e 1 w1 fEvTeh @ Teeh 1R doH o de
sTafter aet ! &1 erian freem = fgda frem
T FATIAN HH W,

270-R = 27 0.1
FAA R = 267.3N
g 1 o TR w9 W ™ &1 e 267.3 N
o e € A1 I8 SedieRd: e B

forar-ataterar et
(a) o @ :(i) 9=t G0 T[eoh R AR o o
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(ii)
(b) & fo@ (i)

(ii)

(20N) (feam) denm T[eeh gr geatt
R AR Tea aa (gfafwan) 20
N & JUeR 3URHEr fRiRm (ema
o & <t e #)|

Teoh 11 W¥ R AR gt (fsham) ;
Y1 g1 T[eeh W STRIfG a1t (fcifeRan)
qeal g1 R W ARG o ad
(270 N) (fsran); fHepma g0 geaf!
TR ST el 5ie (Ufifshan) 270 N
o I 3Rl FRRE (s |
&l <witan T R 1)

@ g0 wY W AR S
(fsran); w3t g e W sifua
g (gfafsan)

ek Afaed (b) o foaT deM g/
T[eeh TR STRIfId 916 T 2ok §R Set
R a5 «ft fran-ufafsan =1

T I S B

I T AT Tk eyl 921 7 € foh e

foRan-gfafshan et &1 T 31 fyvel o e aReaiis
Tali, St Teg ufEor § TAE qen foen § foadd B §,
Y Bl 21 T € 9 W e, St ot forgie wftfeerfy
o qftaro o wae o faen | foudia g whd €, 9 Tt
foran-gfafsran e 1 W= 6T 81 Akt SRR H
e (a) 3t2m@n (b) # fave W E@ 9a qen %Y g1 e
W R feie ool i fehan-gidishan el T8l 2|
A I AT (a) o foru gaH wd fauda € wwifs fave
fermHTeRen 9 B | IR Wh0T (b) o foIw o U T € S
fop &0 TBel €1 <@ foren ®1 R w1 R 270 N @ Seleh
afels 9 R = 267.3 N 2| <

FiFehT T THEART 1 g I T a9t (39T 3G
WieH w1 FT 37cdd FEFH 21 T8 SAYH!, 3T (R
1 T T W R H3 qon 39 9eft favel o swror,
St e et ok A Tl €, FreR T W et et et
el T ferem s oh forg faeer sear 81 59 e aen
ST 27l | U 7T 215999l g1 39 YN o Gy
T 3Rl TerE e

QRIIT

. & 1 T8 gfeshivn, ff fhd fivg %1 thamm 7fd @A & o 9 savaes ®, 7o 1 eeR o ferif

HEU I I GHEEN HE F [0 HIE g TEvaE el @ |

. Trefifert 3 ord wedell R fuvel ®t iaEl %1 afedve ®ich See o EE ® @S w1 2 &

1 vy fem o fem 2, 59 e @ sl o 39 WehR o fohen T €

“yeieh yUg qq dek ST feREER STeel fohEl Wit @ H UHGHA UG F1 el § @l 8, 59 d%
FIE qET dc7 SH I FAER FIA o [7q [qa97 78T el |7 Wl & |, 9o e 56 yhR € “afs
fordl fve ® @eq @07 g & @ SH /o I g g 1"

. Tt favg &1 wam (p) SHH! "Wefd (m) @& a0 (v) 1 UAES B €

p=mv

. & 1 Tfd 1 fgda fEw

fordt fivg o GaT TRadT #T T SRIGA oc7 & SHAIE! &l & q&r FaT GRadT SIRIYT 7 Ht a9
T giar 81 39 YRR :

N 4
dt

7@l F five W Rfia 4 9g 9a §, 991 a five § 30 @0 81 SI Ao § UM % " &
T B W AR feRis k= 1 37@l B &

kma

ol 1 S.I. W e (Wl N) € : 1 N=1kg m s?
(a) fedta frag o yom from & 9= 2 (F=0 &1 319 2 a=0)
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(b) & TH FiEw gl 2

(c) W&t a1of ® @ 7% foFeht fog &0 W oF] =t | fe ft foReht fave steran woif o frbmar w ot
TH ] e ST Fehdl €, Wq WA 98 © TR 0 F 1 Fh@ W el ARG a7eT 9ol 9 a
a1 @R /M|

(d) foreh Fifyem a0 R foredt foig w omifia a1 F SE &0 s6t fag @ a @1 fuion s € 1 ereifq
fodta fram w worg frem 21 frdt oo W a wfd & sfrerm w R T e

I qU1 GHA K1 [OFEEA ST HEAd § W Ho UREdT % e Bl 2l

AET FH UROT 39 fLfd ¥ aeEs eid € 9 FE ged 9 3’ Hiel & fau & woh gam H g

AT YR Seq=1 T a1 €| TR el 1 R WHA ST eTed € THieIY 98 WAl S Hehdl € TR A

T T ok GHY owq w1 feufd § qafa ufeds = g

= 1 T w1 g e

Yl e 1 GHA a9l fawdia gtfwar gt g

W T ° W FEm il 3W YR o eifyerem feme S wWeRdl ©

y#fd 4 51 G3a & fyvel & Frel & &t 9w 5 € | Rt five A W yve B gR1 SRifyd wer fyvg

B W fYve A gR1 IRIfYG @c7 & GHA a9l fg9dia giar 2l

foran den wfafsran wwerfores o1 ©1 fomean qen wfdferan o o= SRO-g99 e €T ean 39 < URERe

aoil § o frEt ot wh i foRan qen e 1 wfdfewan wer S Gehar @1 TR e wfdfewan at < fa= ol

W & I Tl ;T T Th T H FRE T F Tkl | qenfy, Rt fave § sviafes fowan qen wfafwan

Tl 1 IR SEvE & I e R

T e e

wgmﬁ@aﬁﬁmwwwﬁaﬁw%l%ﬁmnﬁr&%ﬁwaw?ﬁﬁaﬁﬁw

B3 B

efor

YU o T Goeh Yeal o ofte Srfersh T (THUMd teel arEdfash) 1 falie il §1 TE Goeh W

1 Hoch gt o ST ek 21 Tifqer ww ¢ Wit smie A W foRiy @ @ wfaw wwof,

amﬁmwﬁanﬁmf‘aﬁam%mﬁmaawwéﬁWmﬁﬁﬁﬁawﬁwﬁ@am

form = gfe =@ ¥

I 5 R

Sifeh s

S KR

p, (EifeeR wor Tonih) qen p, (AT w0 [oeR) Hoeh gt oF el o sifrcai o et &1 W

BRI @ 9 T § R, u ¥ g ¥ 9gd wH e 2

SER P kg m s 3l N s [MLT"] i<
| =@ F N [MLT~] F= ma f&ia fem |
| T kg m s 319 N s [MLT] ST =T T |
= For gfads
| wdifes wefor 5 N [MLT?] f<uN |
| wiftrt eor 5 N [MLT ] L= N |
faemoita fawa

1.

2.

a1 Td T w1 fewn o 7@t gran uRftefea W R W B, F, v o 3Ry, v o faudd, v o sifieieed
HUAl v H HE T HI TAM L F Fhal g1 Yok feafd H, 7% oo % HER e g

Ifg fordt &1 v = 0 2, rufq afk *iE fuve aftrr faum & 2, soet 98 ordf 7 el 6 59 & W
Tl AT R YT & Y B IR & AU, W Heafer F el T hiE 1 AU safershad g




10.

11.

W GEgEd ¥, @ v = 0 Bl ®, W $9 18 W UE & YR g o a0 o FRaX o @Al € a9l Rl
3= T g, 98 g & e 2l

foret fer @ v W R fave W Rt 5@ 39 wwa 39 fyvg & wom &t sraftafd g @ fwen
ST €1 T fave I w1 ged o9 T o 99 sfaer § e wan o e i ger fad @i et @
e i o wimar 8, S a0 % qid v, A WIS k1 a1g o que fdemia ¥ dl SH R W
I A d (N ©ROT) HEG TEl @l 63U Yol W oheied YAl w1 SesieR e wel € i
Ezoi

Tfq o fgdta @0 F=ma & F fuve & oy o qsft ifds qerl gR1 i 92 5t 21 a o
Y9E Bl ma %I F o AR 74 HI5 o T8l G S =9eu

SfTFE o1 1 HIE 3T THR 1 901 T8l GHIE GIEUl I8 W UH A © S 39 ol i e W B
St adet wrl W Tfgae fRdt fave 1 fewd: o 1 SR ©ROT 9SH wdl 21 B geid fad § gad @
Afiehs, =t o &9 § @ wdifae aal; SH- a6, Techyol oo, 9gd e, TH07 el S i Gier ey
wifter w0 9@ O WA N (f.<u N) 7% Th @E gaEst o 21 5 g gt fee f @i
0T 1 Sl W HRRG 8 T € f = u N HEIf T e

9 W @ fyve & foru guitfad adfienon mg = R shaet @+t @&l ], 9 fave arereeen & @1 3 91 &,
mg @ R =1 oft 81 Tohd € (S fF @i fode § W@ favg & 3o #)1 mg 3R R & 9aEar &6
g e | i He 71 2

g oF g fam o ug foren’ den ‘ufafsen’ 1 stef TR favel oF e oF da wmefies UREARe Fett
T 31w ok 3ref & faudia, e A @ wfafwa @ vt wfed @it @ ok 9 € wfafeer w1 wRo e #
foran dqen wfdferen fo=1 fuvel W s et €

fafq= o S ‘s, stfirets wafsan’, ‘o, ag-fee’ v wmdor, gl Seee §e’, 9,
‘g g’ 3 |l @ arcd fafe= Heelf § ‘e’ € Bl ©) el o foe, wife | fier 9 vew
I qA IHHk qod TRl I TH AENY H ARG HEAT AMEC A W B g FA’|

T & fgdta frem &1 o) 3 & for, asita e foffa favel o e %1 Seifie foa 721 e fad
Tofia fave, 59 et oma &1 off @R w1 & fau o= oo =i <o & o, s =6 9a9 %
o &0 ot W =« & AR gl

Gt & ‘o1’ AT STSS Gehoud1 A ‘ol w1 WA’ 1 SATKITS Hehoudl % dld IS 9H TEl e
wifeq) et ‘TH0-M-Teve’ # AR YRR oF @l M W AW HI AN T ol €1 W BH T i AR
Yokl STH T 19 eIl © S ggufeerd Tfa &1 feem 21

5.1

5.2

53

™

(Terar & foru eniferss aftwme et § g = 10 m s2 <fifsw)
frafafaa w wrRd 42 9a @1 9fiEmmn 9 gt faon fafae

(a) THHTH 9l ¥ F= Rt aut w1 FE S,

(b) STt § 4%l 10 g Hefd w1 IS whreh,

(c) FITeral ¥ ST H fEeR Ukl T HIE TG,

(d) 30 km h'! & THEAM o ¥ Fae-WES Tgh W TAeid Hle HR,

(e) eft TEcg favel @  qon oA iR g &= @ g, ofafer o dig =t oren geiel
0.05 kg G 1 *IE hehg FeAleR S bl A1 €1 49 & T gl uRftafd § wohg W oM ® T
9 @1 g 9 IFwT fgen fataw

(a) Sufeget wfd & a9 |

(b) eigEt fa & 9T |

(c) S=uaw foig W W&l &0 R o foiw 7 fonm § war 21 9 wepg w1 afes fKen 9 45° w0

ekl ST, T F1 Ik IR H hIg GRE g 2
A-9fay w1 IuEviE AU

0.1 kg Hefd o TeeR W HRRA 42 a1 1 Ui o 3ue! fRen frefafea afifeafat & 9@ s .




Tt o frem

(a) TR & feer el 1 fagst 9 fiRA & qRa 9v9n,
(b) UeR & 36 km h™! & THTHH o ¥ Tfaeia foedt I@met &1 fagwt 9 fimA o @@ w9,
(c) TR & 1 m s2 & @R § Tfaehia frdt el &1 fagst ¥ iR & @@ avem,
(d) R 1 ms? o @ § Taviiel fret el o %yl W ug € 9o 9% Yermel o @ ferd
q 2
ISR |t fearfaa o arg @1 wfowry Iveofa @i
5.4 | @ 1 TH S &1 Th G0 m gela & fmdt w0 9 qon gow fou fosdt &fas o9 w oft g 9
w1 €1 A HU v W W g9 H M w @ dl w0 W (g w1 AR FRREW) e owd ?

2
W (v) 0

2
@ T Gi) T—$, i) T+

T =@ o ae 21 ["E faehed 9]
55 15 m s & ARMIF I | Taeiia 20 kg Fefd o fRel fave @ 50 N 1 T Hed 9 AR fohan
T 2 fyve @ weA o fRaw 9g e ?

56 3.0 kg Gefd & fdt favg R ifed ®E 91 25 s | IUH! 914 &1 2.0 m s T 3.5m s F @l
21 fyvg 1 wfg =1 feen smfefda wdt 1 9 w1 ufmor 9 fKen w=n e 2

5.7 5.0 kg Wefd & fordlt fivg ® 8 N @ 6 N & 3 oiae 91 aIRIfyd 21 fyvg & wro &1 ufwmr 9 fgon
A i

5.8 36 km h'! &1 91 § A foret a1l faRn &1 91w g o 99 Th dod Hl Gl I@HT 3T ared
F1 A% 4.0 s § Yot I o=4 &I o1 oAdl 71 AR oM R s=4 & ek Fwve Toha1 €, A T W
o A A o T 2 SN A1 Wik whi efddl ®Av: 400 kg R 65 kg ¥

5.9 20,000 kg 3e9d Gafd o fohell Yohe H 5m s2 o TR ©ROT oF F1Y W &1 3R Thie kA S
Bl THE F SRfIE YOI (Ft) gReRfed Hifem

5.10 3T HT 31X 10 m s~ &1 THEAF RF =1a ¥ Tfaq= 040 kg Hefa & et fave w 3faor feom
& ofew 8.0 N &1 T o1 30 s o forg amRifua fepan an 21 o oo w1 emifyd feran o <9
t=0, 7on s°@ g fuve =1 feafa x= 0 <fifS@l t=-5s, 25's, 100 s W 39 %01 &1 feafq = 72

5.11 1S o Toxmereen 9 fq SRY %%k 2.0 m s % THF ©R0 § Taeiel @l 2l t= 10 s W, TH h
TR G TH AR 9§ 6 m F1 HAE U HIE TeeR L AR 81 ¢ = 11 s W, TeR &I (a) a7, qq
(b) ©RU 1 € ? (S1g w1 QY SUeig " 1)

5.12 fFdl M F 37 § 2 m T S GW 0.1 kg Hefd o Meish &l Tkl o AR forT MUl 1ot
e ferfq o Tieteh &1 =Tl 1 m s~ @1 Mol w1 9&9-9Y 91 BN AfS S i SH §Hd e T S
2 9@ Te® T (o) T feufadi § 9 Rt W €, den (b) wew feufa w2

5.13 fodt =afem =1 "efd 70 kg B1 98 T foam faw o o | @l § S

(a) 10 m s ! THEAH =t ¥ FHR S @ T,

(b) 5m s2 % THEAF ©RO ¥ 4= S @R,

(c) 5m s2 % THEAHA @0 § HR I El 2,

A Y YHT F gl % GUM kT qEdiH 1 N ?

(d) =fg foade = wefi & @ on WY iR o8 Tecid 99 | g &9 9@ = R wearw 9@ gem?
5.14 fo7 5.16 ¥ 4 kg "efa & frdl fyvg &1 feafa-gwa o gwian @0 2

(@) t<0:t>4s:0<t<4sdh fou fuve W amifud o1 =0 2 2

(b) t=0TM t=4s T ET 7 7 ?

(hae THfgHE Tfd ® foem #ifsm)



5.15

5.16

5.17

5.18

5.19

5.20

521

522

5.23

524

X (m)

I »
0 4 t(s)

forT 5.16

fopelt =forfed o9 W W@ 10 kg 91 20 kg o & fyvg fandt ool < gR1 ema@ & §2 €1 600N w1
#E Afas 9 () A W, (i) B W S % IRy o S 2l g fefa § <l A e
¥ 2

8 kg T 12 kg % = favel =1 frelt wort s =0, W SRR freht W 2, % A fad @
afen 1 €1 fyvel B g Bigd W SR ©RU del S § a9 6 i)

wErTeren % e %E F wE A fovm # R ARk aw Afs @ S aifet | faefed @ S @, @
E Twiiey fF Ioug foada feemeti & @fd & =few)

T faferad g f weis &1 "efd 0.05 kg €, 6 m s &1 =Tet @ foqdia fReneti o wfq et g8 deee
F © SR G % gve SE W @ ar9g diedl €1 yoish g W gHd g fhd o1e oFdt € 2
100 kg G&fd &1 femdl @9 gRI 0.020 kg 1 Tiell AN Sl &1 AfE el i "og@t = 80 m s ¢,
al g 1 gfaed e @ e 2

FIE gooEr fHdt W &1 45° o H01 W fHafd & 2@ 2 THEHE | 98 13 &1 e =, S
54 km/h! ®, § 1 qReads &l s 1% i fehan e fan st ® 2 (g %1 "efd 0.15 kg @)
fordt <t oF W R § §e1 0.25 kg GEfa 1 HiE TR &fast qof § 1.5 m 51 o 99 W 40 rev/

min %1 = Y FFRT o1 82 SN H 94 foha @ 2 Afg € 200 N o 3Afuehan ae il W8T
Tohdl €, d 9 Afushad wiel 1 HITSQ 5@y TeeR i YAMET W1 Hehdl €

If g 5.21 H YR &1 = i Afeeray fuifia @ 9 o eifues o2 fean we, qean S/ 9
T ST, 9 SR % T4 % IYEN TR o YEU 1 TEl oviF fefafad § 9 wF wa @

(a) 9% WeeR ok o WY Ted: Wl i R W ¢ |

(b) K T2 & &0 TR TEREE U W I W T

(c) WeeR Tqefl @ femell whior W, foreert UREmr weem &1 =el W R e B, I W 2
e Hifee fom =

(a) w2 g fod oM o frdt M @ diwd Y Se T g

(b) forelt e T & =1 W o9 o TS THT W AT AW &1 AR frd )

(c) WM HoR i ¥ohoH 1 gorl | Gier dH e 2l

(d) foehe &1 faeret i i @ushd Hg 94 &1 S o WY 6l @i 2l

Irfatier 31Ty
o1 5.17 o 0.04 kg Gefd = fore fuve =1 feufd—gwa wek <witan wn 21 39 wfd & foq =i sfea
Aifgew ded weaferd wifsw) fuve gu i <) e SaT o die SHI-Siaue # 2 ? YAE SO
qftmmr w7 ?



Tt o frem 113

X (cm)

| | | | »
2 4 6 8 10 12 14 16 t(s)

o 5.17

5.25 T 5.18 ® %1 oafed 1 m s2 ©RO ¥ sl &fas Hemes 9 W fer @er 21 3§ =afm W i
e T N7 2 AR Al ok Sl SR ug o st wifqes o1 i 0.2 €, A Ug % fehe @R qe W
oI 39 U2 o @iel feR w® gewdar € 2 (SAf 1 G = 65 kg)

QO

—

farT 5.18

5.26 mueld & TR ® fHdl S’ & U R @ diust R 5591 o eafer gu o SH@n S 81 99 o e
qo Seaad fogefl W Fedlerd: sreigel faon § 42 9@ ¥ (WE fawew gfw)

e fog ™ Ieaqq fag ™
(i) mg-T, mg + T,
(ii) mg+ T, mg - T,

(iii) mg+ T, - (mv)/R mg - T, + (mv,) /R

(iv) mg-T, - (mv?/R mg + T, + (my?)/R

&l T, 7o v, Feam fag W q qen = <@ €1 T, 99 v, TR SeAaw fag W aegEd AW

5.27 1000 kg Hefd &1 g BellhleX 15 m s2 & SHeAR ©R01 § SR I3d1 €| Feish ol a1l a1 &t
Tefa 300 kg ?1 Fr=fafaa aoi =1 ufmmr 9 fgon fafaw:
(@) =T T 1 A G HY W ARG 9,
(b)) 9 R H 9] W Telihrel o X &1 fopan, qen
(0 =N AR I a1Y o FRU lhiel W ARG o |

5.28 15 m s 9t ¥ Afdeid: Janfed i§ STAuN 102 m? SIS &1 H1 fhdl Feft T o fperdt @ den

gt 1 fohdl Seafer ER W THUA B1 ST FT TR G, I8 A €U 5 SIAum e W ey T
Tredt, FER W AR a9 F@ ST

5.29 fFd O W TH-TF T o 3§ (G9! & T & SR TF Hh W@ T ¢l Tk fqaeh &1 H§afd m
2| Frefafed gy feufa § oo =1 ufm wa faen fofe:

(@ e fager (A9 ¥ MR W) W S8 W W T faaenl & wro a5d),
(b wad foees W eTed faeer g Ifyd o, qen
(0 =3 foaer &I 9rde o W wfafsam




5.30 g aFAF U U@ H Afdst ¥ 15° % Fohd W W §Y 720 km h' H = ¥ TH &St U @
FHIA 71 9w e w2

5.31 g el fo e et 30 m 55 o =i Hig W 54 km h'! =el @ =erdt @1 Yol &1 wefd
10° kg 31 39 %@ 1 % & U onavas ifiehy ol i S w1 € 2 $o steel weRal 2 gefE
w1 Ifir g9 9 99 & faw |Wie &1 - fea
T =y ?

5.32 o 5.19 ¥ 39T SHER 50 kg Hafd
HIE Al 25 kg Hafd & fHet Teor =1
T =1 &1 9 Ser ¢ | < fefaa § sH
=fed g1 Y W AR foRar-aa foa
® 2 9% 700 N afcia et @ %9l e T
oAl B, @ WYl g 9 g=9H % fou
3G A ®I, Teoh Wl SSM o foIg,
HIF-T B A MY ?

ol

(a) (b)

ferT 5.19
5.33 40 kg §afd &1 &IE 9 600 N &1 fehdd @ 98
e A forelt wElt W wear & (o1 5.20) 1 e & T S B
feorfoai & 9 formed Wt <2 ot -
(@ & 6 m s? @RV § TR =& ©, g’m?
() S 4 m s? @O @ A= S g, v
() ¥ 5m s & THIH = ¥ SN Tl 2,
(d) ST AT G €Y W [ I 6 gAS H WH
9 figar 21
ferT 520

(vt =t wefa suaoft @)

5.34 < fuvg A e B, fsment wefa #aw: 5 kg @e 10 kg €,
TH T o 9k § T B9 W fRE 3z favaes <er -
& g foem o W@ § (foe15.21 ) | fyoel @en a9 & &t
YU Ok 0.15 21 200 N &1 HIE ot &fdsd: A ™

fya foren s 21 () fawrsie dar &1 gfafswan, qen A B
(b)A T B & o= feran-ufaferan oa 9o ¢ 2 fasiss €an
F TEH W ¥ B B 2 A fyve wfaeiie € @ w0 (b) 200 N—
1 IR aGA STCM 2y Tl oy, o di= S KT IUaq
Fifera) /7
farT 5.21

5.35 15 kg Gafd 1 g ekl fhdl ofeft gl W w@n 81 ek g1 et o sfte w@ifass s o 0.18 21
reft ferrTerEen ¥ 20 s 9% 0.5 m s2 & XU ¥ @fid Bl THEHH a9 4 T I o 21 (@) oAt
W feer @ el Uerh W1, @O (b) Tl o W GHE fRE 3T Yerh 1, 2ok Wi T kel Wdld

TN, 39! fag=m sife |




Tt o frem

5.36 o 5.22 ¥ 9T oER el g o1 famen wm
Gl € A 40 kg Geld 1 Th Hgw gl R Ao

5m T W @ Bl Tk & HI 91 G ok e

oYU o 0.15 B R Wt gew W T
formamercen @ fd IRY F4h 2 m s2 G TG g

21 oy fag @ forat <t 9om W 9 Wk 2% @
F= iR STEm? (HgH ok STEY KT SUST IS ) ferT 5.22

5.37 15 cm 5521 &1 i org1 TmwH e 33—; rev/min % = ¥ Yo F @ 7| HmE W ITF FR
¥ 4 cm T 14 cm &1 3@ R I foaer @ T 7 Ak fogek gon faE & o = one 0.15 @
A @ @ T R & @i g swan ?

5.38 T WWHE | ‘Hid & pU’ (TH GEa S Meld =) dqife sueh ik o fhamepam & <3fs
3@ HF) ¥ HERfRd TR H SR U HeEEfed 9ad g @ gl e wifve fFoaw
Hiew@rEfae TR = ¥ #E R 7 gH W o W % Swuad foag @ e e et fimar? afg Sww w5
55 25 m ®, @ SEAleR U il YU HE % AU et ® <Fad e b e uey ?

5.39 70 kg Hefd 1 %I AfK T Healtk 318 W 200 rev/min H =@ ¥ FUH & 3 m oo =1 freht
AR <FR o WY SHeh Waeh H @el 1 <aR q¢l SHeh US| o ™ H¥ul s 0.15 € FER
FT I8 <A FUMH 1 4 Hiee, Y Al FwEed g o W o, 9% e fam iR Sem 9 faue
® ekl

5.40 R B &1 Wdell o aR 304 SR SAE % qRd: v g o § Yo T @ 81 T quIfEy
fof 50 TR ¥ Tl ®F w0 o < fg/ R & fau o feqan g W wd #1 0= J2g/ R & faT,
S5 W ek i wied ol e Gfke Seafer srigE fRen 9 R ior aemn @1 (s Rl Susoie
UL




