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HECE i IC T I (ol P AT M | ) | o Al i
W FW 21 A HE fHEH Td Siad g, w8 el € @ 7, g
T wier oh fAT YEdl @ A1 hiE e R Gl qeaygty o fost s
2l T wed € T udt v e © € wg difaet § s s 6
s w9 § gRwifta w3 €1 g o1 o wiafea =iee @ dier ave
T B FT a1 Bl §, S Afeh YR A ol ol wed &1 8
el i AC] S Rl SHE! Wiod AT Hell oh forw werEn S §1 T
YHR Sl 1 FC R el 2 Aifdent °§ off S e ¥ 56 ghR
T U S8 SO S T € 91 Sk ki 3R stfern uRys
®9 Y YR F 71 Wi % 1 <k Sfeq | v fafig=r sreff
H grar 31 e A1 St o wiferemett Gerht & /AT S @ S oS
T § AR S €1 91 ‘v’ o wre e slifeRl 59 vres o are
o fehe 21 &0 =1e 3@ for 37 usi w1 ifass Reme qen e g
Tferss § a9 Fdw i faavn o o9 sifas § eifuess I8 gy o1y
& Bl 1 TH 9IS 1 @8 T oA ifcreh TfvrE i arone o faew
T € Afh 8ok Ued e Savash g I qeAd: & wiee
o A AT HI FHSET A

6.1.1 3TIIT UHA

HAE 4 ° BH A A |ieyr TRET SR Sk T o aR ¥ U 2
% il AR SH-foreeem, a3, @, o 37fs qiew 21 g9 <l
J wfeen i e SR s off dien 21 ot g0 ol qiew o uH
o IR W 3eE HT| il qon e w1 9 fafuat €) vem fafy
T 3 gieel o AR G AR RS W el 7 3R 39 stfew
oS hEd &1 5ad fafa o <1 Afker o quETee @ U |fee o
21 € SR 3 QK UHRS sed €1 Gieel UHhe % aR § '9 @
AT 7 H TRHl TH ™I W TH @ I UM% I
forer=mm w|
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=t < wfewi A qen B & sifeer a1 foig-ToFwa (Sie
M%) i €9 [A.B (A SEB)] % &9 § forEd § #iR
Fret SR § TR T ¥

A.B= ABcos 0 (6.1a)
&7 9 < T A qem B oh &= &1 HI01 21 39 fus
6.1a § fe@mn T 81 i, BN cos oHH R &
THAT A 71 B 1 fag orese off sfce a2 1A S
B T T yF 1 To-37 fawm 7 fopeg 7o arfewn
U i g fem 2 2l
TR (6.1a) ¥ BH Trfafad gioms fiem @ :

A-B=A (Bcos 6)
=B (A cos 0)
SAMHFT o6 STTIR B cos 6 Hi¥ B &1 AR A | J&T
2 (f957 6.1b) | & YR A cos 0 GfEq A &1 W9 B
w y&Y § (3fET 9 6.1c)| 39 YHR A-B GRW A &
TRHATT T B o ST A o ®H oh UG o6
TR Bl 81 S AWk ¥ 98 B o IRAT qe1 A
afeet B o 3TfS9 ek ok UGS & UK 2
G (6.1a) ¥ I8 Hord i firerar @ fop sifew
T %9 fatme R  uer w5 8-
AB=BA
e qoEhel foravor-frem &1 f 9o HwE T
A:(B +C)=A-B +A:-C

T,
A.(. B) = MA-B)

T wfger

A=Ad+Aj+AKk

B=B,i+B,j+ Bk
ERE:IEt %A BT :
AB Ai Aj Ak-Bi Bj Bk

=A B, +A B, +A B, (6.1b)

AT TUHES TR qe FHHT (6.1b) ¥ 7H =
TS BT R
@) AA=AAFAA, +AA,
A A=A +A? +A2
FifE A-A=|AllAlcos 0=A2
() AB=07R AT B TH W & olodq 2|

(6.1¢)

3€1EY01 6.1 9 F = GRIREES e

d= S &= &1 KU A FF
H d W 489 R JT @

g1 Frd =Fd +Fd +Fd,
=3(5) +4(4) + (- 5) (3)
=16 unit

3Hd: F«d =Fdcosf= 16 unit

3 FF =F’=F? F? F?

& A Tk adfash GE B =9+ 16 +25
. = 50 unit
IR FHIRLUN 1 i ek fold 3919 8 SIS
M dd =d’=d> d> d2
S @ R x u z
) L ) =25+16+9
39 BH Thish G §, §, k 1 S TOHHA e = 50 unit
itk 3 Th T o waed §, TEA 16 16
Aa aa A cos9=J—J—=—=0-32
ii=j j=k k=1 50450 50
i-_Ai:_Ai-lA{:lA{-;:O 6=cos ' 0.32
B e
0 S [_é S \\\
A - | ! A i’
—> BcosO <—
(a) (b) ()
o 6.1 () 3 GR9FA 9 B &7 39 TUH%A T 39T glal @ 379l AB = AB cos 6, (b) B cos 6 GfZ9 B &7

o A T 98T &, (c) A cos 0 GRIT A FTB W F&T &
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6.2 T 3T TIfest Tl Sl IO : HrI-Fstt U0

™ 3 H, 90 @1 g o dd WA W@ T 6
foaq e fre ifoes deu g I

v -1 =2as (6.2)
SRl w Al v HAY: ARRYE o HfaH = SR s a5
SR et Tl 21 <A v H om/29 O FE W

lmv2 lmu2
2 2

el SfEd =R <A & fgde FEmEeER 81 39 TR

Gfeel o TART 51 WS & FHIeR (6.2) 1 FAferdta

SR THLO] FL Thd B
?-1w2=2a.d
T R T I velf 1 /29 o1 R W Y W
FW T
1 1,

—mv?® —mu
2 2

SIS FHIHTOT HE U TSt el bl qRefuad
FTH ok foIw URA el B1 G (6.2 b) | =T Ue
a5 oh FeAWH o MY 3R SHH! =l ok af o
TOMES ok 3ifad iR STRFYR A 13T &1 &4 578
Y ek TRT i ‘TIieS] i’ hed € R Herd K 9
e st &1 Tt o1 <@ vet a%g R AR S
o1 oo o STfEY ek oI o o fagen
oA §1 39 AR Rl wEd’ wed ® R 39 Feha W
T fifde = 21 or: T (6.2 b) &I 74 gFR
forg g € :

K-K=W

mas Fs (6.2a)

ma.d = F.d (6.2b)

(6.3)
Wl K, T K, 9% &1 SIRfash & 3ifqm fast St 2|
1 foret o W e del 9ot SR gHeh fewend &
Geer i =AM 2l ora: et fifvem fememom o
S o T ORI T Sl R Tl 2
GHIHT0 (6.3) HE-FS THA HI TH R
fearfa & St 78 yaf¥a et € fof fenelt o oX Iy
T FA F GRT TRAT AT hiE 3 T, it Tt
Tt H URadT o sRTeR grar €1 ufadt aa o fon
ST Fcdfcd 1 SATTh AT TH I 6.6 H H |

ISTEVUT 6.2 TH 3= e W @ fo ool 1 g
e T SR M Al TRl Tl SR S %
/e &t faun o foudia & et g 9 o

T % el et @1 ufeieh 9t <= 1 =l
& SFHANURT, Ry A e 21 A R
1.00 g 59 i a8t &1 g3 1.00 km H1E
¥ iR W 21 I e W50.00 m s HI =1
Y g A 2l (o) [T o gRI fRar T
w1 T ?? (b) T Ffae T gR R T
% e ?

7T (@) 3% F RS I W whe

K lmv2 0
2

=%x10'3 x50 x 50
=1.25J

el B g8 A foan € f ok ferreeen 9 fie
AR HT 2
oY 9 BN {10 % W= mg h
A T 6 g= 10m s2 @1
34?[:Wg=mgh
=10° 10 10°
= 10J
(b) S-Sl JHI W, AK=W, + W,

wiel W afael ot g foRen T % €1 e
W, = AK - W,
1.25-10
-8.75J

W%I <

6.3 e

SR STAN | S0 2@ foh 1, 9o SR SHek g
% o Tereeae @ eifed eiar €1 W o T TR 9
F, frdl m soqum & fig w o @1 § fwes s
g 1 oFeHes x a9 § B oren fokereT d € S
for fo1 6.2 o gwifan o €

//////I!!///////,//////x

o7 6.2 fodl U &7 aIRifyd 97 F o &R0 faeemgad |
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o1 Tl o7 grT feram T el “aret oF Taremoe

@i faom o omfawr gew of favemus o uftwror

& TUHEA” & ®Y U uitaniud feran ST €1 e
W=(Fcos 8)d=F.d (6.4)
&1 <@ € b afg % o faeened g @ o 5

1 RATT foha € siferen =11 A1 71, a%g g TR

1 I T B Wi Heft ey Rt €2 1 g R

1 FRT <A B df HIE wE T B 21 39 Hfomen o

YR AU o1 S-a | Heper @R frferefisheor

1 @1 € 3R A ol R =0 81 @ ¢ 3R 31

oo W €| difaes fomm & & #1 ref soen S

oo H gEnT o ered @ e R

#1E ot o= gon A A S @ A

(i) =g o1 foremem g1 €, St fof gelerd! S §

3O @M1 e IRIcER 150 kg FS9H o AR
%1 30 s T T FY T AMAR IIT L @I 2
9% FE FE T IR @R

(i) o1 g 2| foneht Faepet difest ot X wifemm fife
W FIE &fast o w1 7 e §, (it e
T ?) W fug @ fower wt i @l
kel 2l

(iii) o ST TENT RO Tadd © Hifeh 6= m/2
rad ( = 90°), cos (1/2) = 0| frdl faedt Sfast
TS W TfqHE fiE o folu ey ad m ghis
F T w1 B il ge fower o wdeq
# AT @RI gl o uid: WKH i el
TR JIRR T A &7 <0 BT Ha bl goi
&Y ¥ gAhR TH o, df gealt Sl Tociehyor o
FIE HE T BT T FAfEH =LA BT ATk
foemm waeitdia € Sefeh gest =1 o Bt
(% &1 ) T, 1ofd 0 =m/2 |

T ST o RO S Yeh &1 B Fehall
IfE §,0° R 90° 3 HeA © ol THIHIT (6.4) H cos 6
1 WM YA BT A 9,90° SR 180° & Hed ©
dql cos 6T UM HUMHE BN 3T SAE0N | YT
a1, fereenTq &1 fadiy e © 3 9= 180° BiaT 2|
UE 9§ S 9t g A T S oAk g
% (cos 180°=-1)I

et (64) ¥ T € fm & 3R S &1
fermmd s (M L2 © | fafes sifqemfag sw genie
S (1818-1869) o T H k! SI A ‘[’
el g1 dfs *d Td Hel oAuw w9 9
Adifge aronet % ®9 § W@ R S €, o 3
Jehfeqeh AEH ¥ SR § IR 71 ¥ F9 IRl 6.1
¥ geias €

ARUM 6.1 : wE/Fl o dehfcdeh UHw (T )

a7 10-7J
AR dlee (eV) 1.6 10 J
el (cal) 4.186J
fepetiare-ser (kWh) 3.6 10°J

~ 3TTEYUT 6.3 T UEfhd AR dd oM W
fRGEd g3 10 m R SRR Tkl ©1 59 WfshaT B
safy §, 9 R ORfhd W oA T a9
200 N © Sl SHeh! T o faadid 21 (a) G
g grsfea WX feaar & fwan @A
(b) TEfhd g1 FS& T foham e/ fohan Tan?

g6 _Weh N HEfehal W fordl T 1A §Sh g

wﬁ?mwmﬁﬁ%ﬁ(aﬁmw)mﬁmm

FH Tl

(q) T&T Torieh oot 31X @rEferet o faeemme =& we
0T 180° (A1 nrad) | ow: TS g feman
T HE

W_ = Fdcos 0

200 10 cosm

-2000J
FHE-FSl YT o STIER, TH HUNHS & oh
RO € WEfhel T Wl B

(b) =7 o 7fd & g FEEHER wEfea g7
TSk T AN T T Heh §RI HEfhdl W
T 9 o aeR Wy fauwdid fen o g gaeh
9fEATOT 200 N @ | 9y, Tgeh o1 fagemed &l
FI1 € | 37 R N ged W fHan T %
I B <

3H I 4 BH 98 Ud =ordn @ T i fug
B S A W & T &, fis A g7 fus B W amg
T el ok SR gt farodi fewm & @ (=g w1 T o
dre fraw) dunft e stevess el © fF fie B @
A R fF=n T &, fig A 50 B W fow @ e o6
e qen fauwda fegn & e

6.4 TfasT St

S foF Ted Sooi@ fRan TN ©, afs fed fie @
THYA m AR 97 v © d SHeh! TS el

K -mv.v —-mv? (6.5)

Tfast Sl U sty Ui ©
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aruit 6,2 fafyre wifas wwid (K)

2000 25

HT 6.3 10°
aeeh  (Tee) 70 10 3.5 103
e 5 102 200 103
10 m &1 = 9 fiRar TR 1 14 102
sifem o o iRt ast #1 9= 3.5 107 9 1.4 103
g <hl Y] ~ 1026 500 ~ 102!

9 B § S 9% ST T % R0 Y TR 71 9
T 1 SR HThT G0 | B el Tfd | w8 orel!
A I YW HT A el B STAN SHS GEH
foru fman Srar 21 UTel Sierd™ e i i Sl ok
AN G &1\l 6.2 | fafs= fiet it fas et
s gl
~ 3STEY0T 6.4 TR Wafuew YR ¥ T gfad
SRR 50 g FHAM i Tt Sl 2cm A TH
AR Tehe! (WMEIS) W 200 ms! Hi =id
Y BER HI ¢ TH Rl Hl A o U9E
et bt TSt et R et i 10% @ St
21 Thel § Freherd a9a Tl sl aien e ?

g7 el i YRf9eR Tifdast el

mv?/2 = 1000 J
et st Stfam fast et = 0.1 1000 = 100 J1 3fg
et TH TS F A A A v, T A,

1
—mvf:IOOJ
2

b - [2x1004
S 71 0.05kg
=63.2ms”

T RSt @l e & Gy Meit i =TT T
68% &9 & TE & (90% &) <

6.5 Ufiadt o grT ferar = &l
IR o TH 2| ek IRed sl o 3R 2
e & e ©1 o 6.3 Twfa aftad oa &
@ 2

I fomemT Axged € d9 &0 5 F(x) &1 ot
A R o "ehd € R a9 fRan e %

AW = F({ Ax
=9 o 6.3(a) ® 99w w1 21 fad 6.3 (a) H

it SRR &l 1 AN L T FH fal (Rl
T % 9 e # o 3 g famn S R

xy
W=) F(x)Ax (6.6)

STl Hond 'Y 1 19l € Hehe-hel (M) , Selfeh
TG T oo o g Y sifem e
1 Frefyd w2

g faeer=l &t 2Afagen A faan S @@
ATEe 4 & 1 G S 9 Y 9g Sl © olfeh
AUk Th TR WE o GHY uge S @ S
o1 6.3(b) ® =k & = & &% & THA B |

Feot ERTFE =AA = F(x) Ax
o x X X
(a)
F(2) ‘
E2R]
0 x X X

(b)
fa7 6.3 (a) TRad a1 F(x) 5RT G&H faeemad Ax §
&= T F AW = F(x)Ax BTIfwd 37d @
frefyd 21 (b) Ax — 0 & forg gt emaar
& §AHCT HI SIS W, T GRT ST SAH,
&7 F(x) 511 [T ¢ & & 3% aew & |
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ad; foean o =
X
W= 1lim Fx x
X
Xi
¥
F x dx

(6.7)

STl lim' 1 319 © ' AThel i HiH SR Ax 0 €9
Y geH HH T 3R SRR B 39 YR qRed! 5ot o forg
foru U S 1 I R faRATO R diHiihd gHeRe, o
®Y H e L Ghd © (TR 3.1 o 2W)

™ 3QTETT 6.4 HE T G HAe At W Tiew
W Tk fG@H 21 98 10 m H g 9F
100 N 1 o IRIfuq shedl &1 SHeh 99,
IR 98 U Sl © AR SUeh N1 IR o'l
W €9 ¥ FH 50 N & Sl ¢1 Tk hl e
20 m 1§ qoh TEHehE Sa1 81 S g1 Heeh
W ARG el SR = 9l S fR 50 N €, 9o
forenmo o o= % Wil 1 Fel 5] 20 m
Teh fohT T sk 1 Ao I |

ze7 fod 6.4 T SRMG oc1 o1 7o W& ol T @ |

100 B
50+

0
| P R R

9 (N)

o 6.4 fFdt St gRT SIRIfTd qor B 3R foreft srfor afer
f @ faeeryT o st arE|

x=20m T F =50 N 0) €1 BW = &t f & e

2 frwes wftmmr 2

| f1=50N

g T &1 fokiy = @ IR Iifad ot F o feradia

feen o wE St 81 sHfT, 39 gd-3987 1 SRUTcH
fean 1 @R Y= foman = 2

il g/ feran @ %wE W (3@ ABCD + SHdd

CEID) &1 &57%d

1
W, =100x10 +§(100+ 50) x 10

=1000 + 750
=1750d

ST el BT feh2M TR S W 3R AGHI 1 &5l

W, = (-50) 20
=-1000J
T &l T Sel-3781 o UM (X9 i 3R &9 4,
&othel 1 Toed HoTcHS 2l <
6.6 Uladl ot o feu wrd-sl o

T ufladt 9 o fau wE-Set 9T & fag 6 &
fore sl @iR Tifast et bt uRone ¥ wetwifa gfifed
21 78l TH HTE-Sell THT o ThfaH U ae € faem
1 diftrd ) Tfas e gfeds # e R

dK d 1,

dt dt 2
dv
m-—v
dt
= Fo (J27 & R FEEr m%:F}
dx t
—F=
dt
3d: dK = Fdx

uﬁfwﬁaﬁﬁﬁﬁmﬁuﬁxfwwmﬁm,

Ky xf
dK Fdx
K; X
e x, 3 x % T K, SR K, O G v i
TIfat el 2
x5
a Kf K, Fdx (6.8 a)

X

GHIHTOT (6.7) W W el §
K-K=W (6.81b)
T YR URa 96 % T wR-Sel TH g et 2
BTeAlfeh hTd-3sll YHT 3T YR o Y9I i &
FHT H ST & R T8 e o Tt e 1 e
TR AT T FHEY T R 71 T | 7 e
o fgdta fram =1 Taee &9 21 e w1 fgda fem
fepeft &01, o1 qe ot ok oft il qwifan 81w -gel
YO § U wel & AU gHeRe ffed 21 59 gfe 9
=12 & fgdta fram o ffed e o = st 71
T T 9 9 Yhe T il afew T Ffved e o
foTT wureher o ®9 H BT ¢ g AW <A i a9
Tg 2 o &1 1 < fermieti o wge o fgdta frm wfew
&9 o eIl € Safeh S-Sl g 31w &9 | el |
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= o fgdta fram o feon wafua fifed 9@ o =
Tl qHa SH- erfew wey W fafga =l 2

p 3GTEYUT 6.6 m (=1kg) STAT 1 Th TIh]
&S ¥de W v=2ms" Tﬁw@aﬁﬁ@
x=0.10m ¥ x=2.01m % G fe&d ¥ g
YAl €| ok T o el Heeh ol (F) 39 &=

H x o HANUE! B,

E = o 0.1<x<2.01m

=0 x<0.1m 3R x>2.01m & fow
&l ke=0.5J | 21 S8 & T e ol Ur el
%\,WWWW@TW%HﬁW

EAIELY
g7 UHIHW (68a) ®

2.01

K, K,

k
—dx
01 X

1
—mv kln x [?%
2 |o‘1

—;mvi2 kln 2.01/0.1
=2-0.5In(20.1)
=2-15 =0.5d

1)f=J2Kf/m=1ms_1
M ST fF In MR e T frel Hea =1 rehfdsh

O B, A TR emuR 100 W fed wen @
[InX =log X =2.3031og  X] <

6.7 Teurfast st o) srfiveneom

el ‘frorfasr’ v1ss Tt 1 i1 e <Rt HeTTarT 1 e7me
1 I Ll 21 fefast ot skl Ron ‘gufea’ sl
Y weifud 21 forelt T gu dR-9H & ar ()
Tl Tefest st gt 81 v/ 38 dlel Biel S ¢ dl
IR dig et ¥ =l S 1 gedt & U W gw
Y@t guiifed wAEr o 959 it 1 3! fefast st
g 3tfueh eidl ¢ w/a A 991 Wl R 9 wuEife e
ST £ 9 gy o 1 R o fie w1 fefr ot
(Gfed i) 3wert feafa =0 sfufom=mg & &R0 g

21 fie =l g &9 9 Sigd W s6d Fiaa S, s
ol o w9 H Frferd el €1 31T, o1 e feofast S
1 RN ) Tk FYEd w9 2 2

qeat i FaE o TH m §FEE HI TH 15 T
WWW mg%l gﬁqwﬁaﬁw%
Y SR W] S Gehal € | F81 S ¥ qread 7 @
o 7 &1 gedlt Y Tag ¥ F9E A, gealt &1 5 R,
1 g ° 21fd gau ® (h<< R,), 31: T9 Yool & T3
W g o UF | qREd %1 SU T Tehd B¢ WA T
g 1 fam &1 7fd U= fopw h S5amE 9 SR 38R
ST 21 374 e FR GNI TEclTw s ot o fagg
foan T & m g h B IR &, feifas et o
w9 o Glee gl S €| forelt fyve &1 h e W e
fearfqs o=t 5t fuvg 1 st =8 d Som H
TEETRNTT 9 gN fhT 0 7 & RoTcHs A o
e BT 2

Vi(h) =mgh
7% h i IRed! fo=n S @ o T8 el | 3@ S
Tohell & o B E01 t F, h o |97 V(h) o 0T
HTHAS o TIH ©

d
F —Vh
ah (h) mg

el e Tored T st © foh Tecertio ot =
T AR 2| 5 T 1 BN Sl € Al e agdl g8 =
Y e ot € | gt Y Tee @ GO U ud suh! =
YSTfaenT Geer g et gehR St @

v¥=2gh
Tt gt ) e TR 9 off foran S gl ®

%mv2=mgh
S 78 wefela s @ for < fyve &1 9o &9 9 sie
ST & df fi 1 h $eE R et ffas e ged
R TgEH q%h T@d: € Tias Sl | ufkafdd e sl € |

Trehfceh FEMER, feafast Sl st &IRon shael 31
Il 1 gt | o] €t § el 9 o foeg fmar
%, it o &9 ¥ Fied 8 S § IR S 9"l $RE &
B S T T ; TSt ot ob & H g et 1 e
feofast o=t V(o) A1 (e & faw ww-fom #)

* TEEd @R g % HM | 5 o WY Iiedd R faeR Teermyet (e ) H & |
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gRefir feman S ® 4fE Fog ol st fre &9 o foman
IR

F x —_—

dx

g Freftd w & &

X Vi
F(Jdx av v, v,

forel weelt ol S et Wl g oA T
fuug 1 shae RfYs qen oifay fearfa w fdR s
2| frod seam™ § &9 o7 H9ael U Fetia SeeLl
1 3TAAA TR | AR m 5A9H 1 *E fUve h3=E
% faea (IoRfed) oFd da o 3N 9 formmewen 9
BIET ST € 1 ST THae o STer&del (qell) T sHeh!
e, SAHTG (FERTE) HI0T T 2 W o1 [2gh =it
21 39 R T8 W fIvg mg h Tias S 9red s ot
1 9f% feman 1T shrel 1 et St gER ShRT, S five
o o 1 IFeh gNI 9t U R v &l darg w R
F € a9 I8 ol SAHEh B 2l

FE A1 TS Sl o wg9l ferfas et ot fam
[ML2T?] 3R SI A& 5l (J) §1 A% ey fom e
et o foru, feafast St 5 ufiedq AV 51t g/ forw @
SRUTCHe T3 o seR eidl &1

AV = -F(x) Ax (6.9)
39 3 | fiedt g2 71 o 3w o 7 2w o fra
YR 7% i fetfas ot 3qeh! it Sott o wftafda &t
T off| uE ARt § T % R fagid w3
Tohd Ll & T8 BH e |
6.8 ifaeh Sl At ET0T
A1 o folu, &9 59 Hewqul fagid &1 ThiaHa Tid
o oy Fee e © 21 9F ofifse T et fuoe &
Heefl el F o Sl =TT Ax Bl 81 hiEi-Sell g9
4, fodt 5@ F & fag

AK =F(x) Ax
el 9 o fou feafast o= wem Vg & = w®
9 uRfya foren ST Gt ©

~AV = F(x)Ax
ST FHieRr el wt § T

AK + AV=0

AK+V)=0

(6.10)

3o 31ef ® fop forelt e & nifast ofR fearfast sstieti
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X=X, 2
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e =t fraffa S, = (qfaae), heik H % 9
el Al e HAN: E, E, 3N E, §
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|

E, =mgh+ Emvh (6.11b)

E, =(1/2)muv} (6.11¢)
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3q: AfF H GEd 21 39 YR
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mv?
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L
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s
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%57 7 81T RTT-a7cT §RT foh T 7T H7ef
#I (789 #xar 81 F, 3R x & fauda

W, = —kx? /2

F =-kx
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= KXy (6.15)

30 =9k i &8 fo31 6.7(d) & fe@me e fegst o e
g ot I L Hehd &1 e St R o fg=me w e
BRI fRe T wE A g

2
W:+kxm

> (6.16)
=f fetm 1 foerrm x_(<0) & wefifeq foran st €
off ST ot T 81 TT-9a W, = -l /25T
HA T TR G TA W k2 /2 HT T

I 2ok 1 3Eeh AW foreer x ® Ao
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I x; kxf

W, ke x dx (6.17)
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31d: fom-aa g fovan 7o &/ e fat & foge
W FeRk w1 foeiT w9 ° 5 ook w6l feafd x @
@i T B iR A x fefa @ e fean e A

K le x? Je x2

> 2‘ =0 (6.18)
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IR, THSHAT (6.17) | o foT S U welt
oA B

ek 1 fod 6.7 % STIAR x T @idl S 8 R
iR forrrereen 9 il <1 €, q9 S9! el A
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fordtar ©9 9 wel 21 F& fyra =1 ufas o, feerfast
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T e fear w2

T
k
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o 6.8 fond! T 4 G2 gU 7eeh %1 feefast s V 8ik
TTfast it K & WRacifasd e St g & a9
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F9 E =K + V &89 3R &t 81
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1
Vix) = Ekx2 (6.19)
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~ 3QTEYUT 6.8 FR el i fe@M o fau (1R)
ez fratar fafa= foin freaiet o fom
TH @ThY Tl B3 NI oh HHg ohl STERT hd
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T i R Teh et ¥ W 18 km/h &l
=l 9 werd U, aifdrst A I =Gy T i o g
Ll & fSeent foim fedis 6.25 102N m™! ©l
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T ! SAEYIHl B

(i) Tf o1 TRt TR 71 S<redoned, W uw ereed
a1 21 3@ Tl o, sei-we fem § et
IREd T IS TH TR 6.9 § T TR
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o g9 3T o TEcrshtuT o A e o
o T, e voT |id 9 3= g W I HaaH
w0 9wk gidt @ qenfy, foret fogem o feafas

Tt o foT T aR ¥ w1 feufa e w6 o6
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o 6.9 fgl R W IRIT T
&1 B A5 Sl— Tl o THgid oh aei -
YT &1 AN HW B
Tfgs el o ufeds ®
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21 YitcrenTer H B9 319 geferl sl STE § SR 4 TIgat
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BIl 21 ST6 YATE T Hiferd o diielt verd H o g st
2 SUeh URumTeEy sl Td qhTer Sl s g7
T B 2

TEEE sl T STafshan | 9m @ ot
3ttt &t fas-fa=r dvm eten oF wwoT Sea el
21 T feer yEmEtie A *1 i 39 geh-gus
el =Rl STUET Y eI ¢ TEEtE e qe:
TRETIET ] O SRR | AT SRR i e e,
STIRl BT Sl o 3T § @ S o Bl € St
arfafsran Semadt eidt 21 afs s9es fauda ¥ © i
SO ST g erefq stfafwman FeATeit el |
HIT T HTe B © SR 30k 1 kg & @I ¥ 3 107J
St g el B

TEEfE ol 39 ol 9 Hafd g © S e
1 T Y B €1 3 ol TAIST i STupe o
1R 3TUL ol Uielifiier @l Seate o st < &1 i,
FiehTT T, kel 3R Uiferm o < 9 S THrafTeh
Tt gaR ot s & fag sifrerd 2
6.10.3 fae@-s=i
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o[-t o1 @Ud o fT god, 915 kW h | el
ST @ T8 FreRoraan ‘i’ o A @ gRRd 1 e
¥ for kWh el o1 916 €, 7 fop wifer =1l

[~ 38T 6.11 Tk faw w1 Fa 50 M
(fawe + =1fa #1) 1800 kg &, FW 1
AR 2m s 1 3= =1 G TGHH 21 4000 N
1 5907 SeT ST T 1 Ty ohtar 21 ferwe i
TR SR Yo =A™ SR <kl 3Tk o1 SR 3719
i o i |
go7 fawe W T aren e 9
F=mg+F,=(1800 10) + 4000 = 22000 N
9 9 i Had o o [ A g1 94T ST &l
SYfd &1 ST =fsu)

3Ad: P=F.v=22000 2 =44000W =59 hp <«

6.12 TuT
fifqent o g9 Tl (T W qREd) 1 @1 wd 2
Y & Wy 7w v difdes gRE w5 @ | S
fordt wlifass wehm o wftafda 7t gidt €1 Seil-wern ue
T~ TReT0T o T1H Eeh 97w SRl €1 39 SN
o, g9 37 framl 61 9gen wee A areft uieeist, iR
Terg hed €, W T 8| fafv el e fifess, g
1 ST 3T W HEE Weh Ao wesh Bl 379 B9 TRl
ST T AR €9 H WA TIZ Hl TEHIA B3|
AT R < 5@ m 9 m, & foe w0
m, = v, | T 2 Wel stifered ¢ S =
=1 FTEfTd FYd T 0 FHE m, fer 21 3w fadw
Y 1 939 S H SAHd H Hig HH A1 Tl 39
WH H 5oHH m,, S SoAAE m, 9 S e o
2, Tz W & S o 6.10 § fafaa faren w2

Uy -~

A

o— 76 s
m, m, \\g 92 X

1%
m, of
1217 6. 10 ohil 5o78 m, 31 37 R 57HMH m, d GoZ |

W&WW mlamQﬁ'rﬂ:Tﬁ?ﬂaﬁﬁWﬁ‘l
T B 1 1 T R S, e Al 3R shion o Ffyer
ECES
6.12.1 TR TS ATARY FOF
oft Hegl § Frent o1 opet T Ha e Tear € @veifq
frema 1 Ry Ham STer ifam Ham o SRR g
21 30 e yohR 9 T oo o1 wohar © | w4 T T
ez L & O GEE THA At H HTRG TR SO S,
3ok TRER G & IRed = A 1 wR7 E §) e1efd

Ap =F At

Ap, = F, At
Wl P, g fie gm wed fie w emifhd o o1 st
TE F,, Jeal fie g1 g fife W eiRifud 9 71 =ge
o e 2 e FEAEER F, = -F, € ¢ | 78 i
e

Ap, +Ap,=0
It o ez 999 At o U Sfed w9 9 uRafdd @
el o S uRom e €1 =ik = ®1 gda
o T &10T T A © 37 TR fi W SIRIfud et
3T, g U W AN oo o suer Wy fauda
faen & B

A IR M T St s el STavadh €9
Y wferd €t Tl 21 GEE o SN Zaeht SR T,
FoAT SN e S i §) SRR Tt St B 5
39T Sroll o I T H TR B ST 2| A SR
AT FAME! i St arett fegm’ fomn fordt sei-afa
o T ot STepfd T R ot €, St et e
Tfert St 3R Ao Tfast STl o SRIeR g IRy WEg
FTA At o SR TR & Welll 39 IHR & Felg H
TR Wy hed ¢ | g iR af% foepfa g et gt
2 @R T fie Hog o uvem oaE § W @kt T
% 1 T TR o TEE I YUid: U WaE Fed
&1 3ok arfafier wezrerd! feefa SR W SeH i fierd
2 oo faspfa snfdr ®9 € %9 8 S § o) uRfhes
Tt STl w1 3Tf¥Teh ®9 9 affd e St ?1 58 wgfd
FU ¥ AYARY GEF FEd 2
6.12.2 Uah{aHT ez
Helyerd &9 fRdl quia: sTocmey |z i feufa o
e i Bl fee 6.10 W
6,=6,=0
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Y W W Tk J&ET

TS I8 W HEE T AN HI G Y A IS T WA A TSl 21 TEAl, FH07 S HROT T
THEAA 91 G T wellt sEw, Aff fafu= o @ < aegd oW W Heg s © ol SR
e Hog o e oqafierd w1 Hiod @ 54 qeh b Soh SoUdM ohs U8 W Th €l S W A &
e, Tz 9 Sl U8l ad1 ¥eg o 3o 9% H Sl oRgel oF o W HIYAT TAd Hicd SR

TH JART i Seafer fRwn # wE @ 3 dH wissar gumw e St €)1 9 1 offse, i 9w
I (STehe i/ Geaa/aietare) qe o gaa! (29 diaes #i fig/eaa 9 i) | gad g
shael A TS S 9T 1 m S 9 St fGon § fivgw) Aie wifse 9 fora S 334 21 38l
3= (bounce) § i T8l AT 3teh a8 H H¥ AT XAl o fohe a7 F1d &1 ST ( 1? = 2gh 1 3TART
HToh) | TH YRR 379 Wedi =2 YUl i &Y ehdl 2|

3T T ST 7] qAT Th Bl 1] 30 B B 39 YR UhisU foh 9y m
T = a1 B! S SHeh S W@ S Tk o o @ wn 21 < i u
i firey) o8 s e fF i 999 SF 91—y ®@ 31X g &= gl
21 =19 2 foF arf) g yeel w1 e, S o7 kel i T o, %W e <
T ISd1 & Safeh ok 5 TN 3 m 51 331 &SI oh |9 39 el

I Y- T I AT TART T8 I SER-IE SH 34 o FoF Hell ST ’
331 WCH| TE G Heg 2

M9 T o FAH FAST 1 S T Gehd © S SR Falid Gl 3
T ol 3T fRE AR qofl W H1G Hehd €1 T o AR qon sffaw l
BT ] [A HE HI A R A wE GE GRd B

|
4

mp, = (m+m)v, (FeT FeE b D) mu;  muy, my;, (6.25)
5 mo Gogy TG 24) 3R THHT (6.25) ¥ TH I HTd €
f li .
. . M Mo mu vy, v,) mu (v, v
oz H Wfas S sl afa: e
1 1
K 5”11”121- E(m1 m, Ju? vy, v U U
1 1 m? (v, v, vy
= 2 1 2
2m1U1i 2 m,m, Uy ['{:ltﬁw (6.23) 8] 7d: Uyp Uy Uy (6.26)
39 G (6.24) § iaeitd 31 W EH I id &
1 m
St 1) —— b my)
1 2 1f m,  m, 1 (6.27)
1 mm,
5 rnl1 my U12i qn 15} M 6.28
% m m, (6.28)

S o STUTER T oS Tl .
o ¥ %Waﬁﬁmvvﬁaﬁm m,, m, v}

mmwwﬁﬁaﬁraﬂamm 12
2 | ST TG % TN o |l 6,=6,=0 7 W, o IR H T 81 T T | SIS, 37 SRk fareor 9 faey

W g T M S % wEw # g wﬁﬁwwmmﬁ|
= NI : IR Al FEE 99 €, A0 my =m, , T

- v =0, v =0,
mu, = m1v1[+ mzuzf (6.24) 1 of L
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1T Forg gerA forrerereen # o1 Wl © SR GEg %
T O SSAHH, Y SSAH 1 SR o 9T sl
oA 1
TIM I : 4 T e 1 go79mH W fie & gomH
@a@ﬂfw%, ?JWHmz>>ml,?lTsf

Uy =—U,; U,,=0
I geauH fEeR Tedl @ Safsh ecieh SoaHM 1 o
SR & S 2

~ 3QTETUT 6.12 TV STl ol Wad : fhel
Tiferta Rt o demmet =gH (faftre €9 9
T 107 ms!) Hi 10°m s o T qoh HiGd T
T S =nfen difer AfaeRta forae stffshan o
I 1 PAIH o FHEAE 2y @ SR
T 1 Wikl S el S| fg e foh =g
T Toloh AN, S SFIRAH A1 Hreq o
SEIHI 21 o FSAHM 1 | e 1 €, W T
HEg T | STIAT STFehTeT TIfst Sostl bt &fd e
< 71 T wRre Wz R W (D, 0) S IhiEe,
it =gt 1 i Rl HE X 3 €, CHeh ' Heam
g

ge7 g i YRR TS Sl @

1
K, 5 mlvlzi

Safer iR (6.27) § THRT 3ifam oS sl 2

2
m, m
1 2 2
Uli

1 1
K mv —m
g L 2 ! m, m,
efaa s st ol &
2
K m m
ji 1f 1 2

Ky m; my
Srafer foricen s K,/ K, g1 fa=ress wfast =i
5T |

L= 1—f, (=T Hefg)

4m,m,

my m22
I IRUMH 1 FHHT (6.28 ) | Ffaeenfud sk
off werfua fran s ka2

TREH o fu, m, =2 m, 3R &9 W= I B

f,=1/9, SEf f,=8/9 Tl 3Td: =g I T 90%

ol SEIfEm ®1 TR @ S 71 ed o fa,
£ =71.6% 3R f,=28.4% B Fcfh, TR H, TN
T et €1 BH o HRU I8 G FIBT FH el §1 ©
e M1 fuet o eARfirer den sifaw o ueh & T
1 S S R A O e o) v e e
1oya Hrel Weg Fed €1 Si el fiei o faw 7e daa
g for fie 1 =1 7ifd it foen formmmeen & @ fie 2 &
5 Y TR TSR TR, AR ARfR o qen eifqw
a7 T € ad | e o "eg fgferia e 2
6.12.3 fgfardia wuz
o1 6.10 FeeR T8N m, @ TiaHH Ko7HH= m, & W9g
1 Tes01 a1 B | 36 Yo o Helg W @iy Han G3ard
T&d 1 <feh Ham Tk afewr Al 7, o7 9% A faemet
(x. y: 2} o ToIq o Seiertor geid snta 21 Heg ok
YA m, T m, o SAfaH 3 1 e o SR W
Heaet &1 Feior SIS it 91 &S fo 78 x-y g9aa
B Tl T ok z- ¥ 1 ATV Tg ST © Tk gt
T x-y F9AA | B xFEHh AN y-5eeh o THIHI
= €

m,v,, = m, cos 6, + m, v, cos 6, (6.29)

171f

0= muy, sin 6 - mu, sin 6, (6.30)

Aferrr feafml & o€ 791 S € & (m, m,, v))

I T ord: GEZ o UYEN, ¥H UR oM it
v, 6, 3R 6, T BA T TafF TAR TH A

wﬁw%’w&el:ez:o,%ngﬂzwﬁnhwa}v

QiR (6.24) W Y @ €

o9 A Tog gt ®

1 2
—myy;

5 (6.31)

1 2 1 2
Ernlvlf §m2v2f

€ &4 FHIH0T (6.29) T (6.30) o FeTEl Teh 3T
Fefieror 2T @ wfera a1l off e ure weft st i
1 Al O o T Tk HiehIo] A 21 37d: G99
TA & o foalu, IR 74 Uil ¥ 9 %9 ° %9 Th
3 Tfr, A ST 6, T B =fe) SaTeTone, o
6, %1 Tufor Hg=eh &1 i A o o185 9 y-a14
T A T R S TR 21 AR (m, m, v, 6)
o T A 9 B0 THIE (6.29)-(6.31 ) T TAM Hieh
6, 1 Freftor X Tk

{Uu‘ U,
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[~ 3gTEYOT 6.13 W wiifeie fh fa 6.10 # fafaa
Wﬁm@aﬁwwmlz@)mﬁﬁ
i) o HeA g ¢ TSTew werm i o (SUeT) HEardl
2 3R fgdta g ‘wiea’ weand 21 faere! e
& T 6,=37° o FHI0T W HA | ot Al H fr
<Edl B el HH Aoy R HEg yerey ® qe
or SR EoiT fq Aewerul TEt € 1 ® 6
HifSg

g7 <feh SoAAM THM © 37 : Hel TReTl ok fRrEER,
v1i=vlf+v2f

TR o JHT UEl 1 o Y T T BT §

2
Vi Viy Vo Vi Voo

2 2
vf Var

2 2p

v 2v1f.v2f

2
1ro Vay

< Helg IR T 3R A m, = m, ®, At St
o TR, T (6.31) ¥ BH W B €

v’ v, v,2 (6.33)

I ST T (6.32) 3R (6.33 ) 1 et T
T,

v 37 (6.32)

sz Ccos 1

Lf

cos (6+37°)=0
Ad: 0 +37°=90°
1A, 9, =53°

T g g1 © o S w0 soe o 9 fie
g wh fer 2, yoOdl Yoy @ug %W ? ol
Tz oh 9YEl, SHI TH-SE H FERU S g
Tfa | o

g g9 fash I8 a1e el gemm W fa=mr o
3R UM o foF Tog asft i € 5 fie Tk g & o
FR dl fI9g o1ed W & S €1 HRaA, B qel
fafere o @a o St tE € B el

TR &9 Sftam o Heg qft g € S Q) eeqd
Th SH o1 T91 o3| Afepd fa=R Hifse foh e mehy
T T O gl T TR 371 &1 € FaT ST F 07 FeRgh
e w1 ST 3T g fereht feen o =ren < 81 =t
BN g0 R HERG Sell | HEA el §1 39 YR
1 WIS 1 FETUH Hed | Torg o e fewnsti § g
T TAHM il 98 37eh TR T, 377eh FHM , 3R
AUT SATHATY T 39k o1 & ATell ST foha o TR
R feft 2

QRIIT

1. FE-F9f g9 & AER, fed fig &t 7fos oo o 9iedd 39 | aRifYa g 9@ g7 fwan mn

1 2

K, -K =

w

net

2. I g Gt wedd § A5 (i) IFF g TR e W e = %@ vy w fsRk T w5 e R
%ﬁgaﬁ{xi,xj}mﬁ%km%,aww (if) o1 g1 foran T % S B €, W e o faw St wes
§ frefl U@ ¥ gy § Tod: oo unfwer feefq o 9w sm S 2

3. THEHE Wt 99 o U 89 YIS Fe Hord V(W) 1 36 YRR GRHd 9 ©

i

F(X)—dx

xr

Vi V, F x dx

Xi

4T,

4. At Feli-weew o fagid o IFER, 4 el fie | wERa 9o el € @ g w1 Fa w0 s

IR @
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5. m SHA & fHE FU F geA Y WaE @ x HAE W [eAT RAfas Fef V() = mg x R, SEr
FUE ok WA g & HA H UNedd SUemi ?)

6. k Sa-Fradis oo o, foad feem x 8, #1 oy fufas ot 2d @ .

1

V x I x?

7. < wieel o ey e fog QAT %1 €0 A-B foa@d ® (38 AT B ®9 § Tgd ©)AB TH Ay
T € &1 9 AB cos6 el 81 0 felil A9 Bk = &1 %101 21 A-B 1 qH Wik 0 W e sz
? 3T 98 YT, JOMCHsh 9l Y € Wehdl ¢ < WGl oh SISyl [UMhE i oA Tk Wieyl
o IRATT qe S WA F Ted ek o SR Tk F oHES o Y H ff T Th T THih A

i,ja ﬁa;mzﬁﬁmﬁfﬁaaawmr@ﬁm;

et UHRA wE-TafE e foawor femi @1 qeE s

[M L212] J W=F.d

et et K [mr212] J K= % mo?
fearfast it % M L*T| J Fi) = - dzxﬂ
i Sl E [ML212] J E=K+V
fom s k [M 2] N m! F =k

Vg =7 kx®
wifesd P [m L212] w P=F.v

P

dr

Taemone faua

1. arren “frT T S 1 aReRe FITL” S 1 e fae 9w @1 9wl o wgE gR fRdt fue @ e
foazems w0 ¥ fu MU S #1 T Ieer@ N Afew (ruan Hed 3 gy wweadn i & =ifen) |

9. foman T & U SIfEYT URT B A Aifae URT UACTE A1 HUNCHE & Thdt ¢, S ST SR T
S oA sAfeer it 21 fedt fie w oedu W vam 9a g feen wen w moners e B
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. A % gdE R, R @ fiel o 1ot TR THh-g@ W SRifd e %1 A g g o

F,+F, =0
Wg < aell gRI AU T kM@ T AN Wl g AR g €, i
W,+W, #0
qenfu, F9-%4 98 g7 9 & GFEA & |

. wft-weft et o1 g foRT T % Y TOMT A9 ot wY ST Gehdl @ S 9ot w Sih-dih Yepfa w1

I A ot BN SR 62 § UR TR B, SRl wrE-Fel yHT w1 v frufq § wEw fe mn R

. HE-FS YHE A o fgda Fem @ w21 wE-ws yig e o fgde fEm o sifkw w9

o @ S Fehdl T AR Foll o WEw F fagia w, Gl gl & foau wE-se g9 % T geet
qftoms o ®9 § GHI ST Hehdl B

. FE-FeT yHg Gl e WAl | A0 B €1 30 ereeea Al § off @n e s e @ 9 faemeia

fie W IRIfTd Fa ol o dRehed H B 9a o Y9E w1 off Aimfad wX faan sy

. T Tl o o fedt fie & frufas S sten frdt fFrmis /0. sffved @ 8 3erny, e fig

=1 feofast ool fopm fig W g oFfl ©, I8 ool wew W aEd e o fog w Fefoes (@158, e
feorfaet Sstt m g ho 1 fearfa o feafast st o fore s {68 gedl o gea W foran @) fodi Sheferd foroent

‘mﬁ%kxz 2, feafast il o fow v fag, g™ somE i e feerfq @, fomm, o © |

. IR § g oo fufas s 9§ Hag 8 el el eSS, s 9o g, fRdl | ue o fean wen

wE I T ® SR T @ o @ Refgs Sl Il EgE RA S gehdT @l

. Tereht werz o <RH (a) 9T o Uk &0 W fUg) T ool WEg HaT SR/ @ €, (b) s St weer

(FR O YR € §) Guz hl GHicshedvE 8 ary@dn @ iR G5 o gode a0 o forg ofm)
&l 2l 1 arkd §, Gz i 9l Sl e feha gl ST stk GuAR o fore weh e ok | famreen
o o 91 2
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AR N
V()

6.1 frdl a&q W fodt o@1 g0 fhw U & rd &1 fog |
Teoqul 21 WEuHgds Tary R freEfatea afiEt Vo
YA © A1 OIS E X

(a) foreft =afeq grn foreht opd o § = 9 et aneer

1 Tl g Sl freprer # feEn e e a <"
(b) 3% feafd ¥ Tecea o@ g fohan T | V(x)=V(a)

(c) fret o q@ W frmert g8 fret avq T vl

N fopen T wE| Vit
(d) Foreht Tet AfTs qe W THEEE a1 9 e e
I W T T gA gR feRA e & | v
0

(e) Tt reATEE™ wieteh ! formTewe ¥ oH o g ‘ N
arg & it o g foRen wn % E X

6.2 2 kg THM 1 IS I S IRY § foRmmecen § €, 7N
o fordlt Afast ot o 99 | T A W G w21 HS
1 TIfesI-sror qunies 0.1 B FEfafed 1 afeherd sify
3R @70 RO 1 AR iy |
(a) ST T 9@ g 10 s | fohan mn & —
(b) =¥ g 10 s H fohan T XE
(c) o W Fd 9 51 10 s # fohzn 7o & |
(d) = # TR IS ¥ 10 s F 9REd 0 a b

Xy

6.3 o7 6.11 # F® THfaHA feafast Fol-THa o 3T )
fSU T €1 1 T oper el hife-Nel W HE g e V()
Ft T 7 Tw fefa §, w09 & Saey, Ak wE € 1v
qr, fomd € 7€ Sl o foaw, o sy TR 9rn S HeRdll / 0
THoh ATARERT, 01 i shel A Sl o TR i)
9 U Hifas Gl & faua § Wi fes fag 3 fefas E
Sl sTepfaal wrEfTE @)

(Slfox
1
(SN
(Y[
(Slfoy
Ry

faT 6.11
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6.4 W W o7ed fd X @ e wur a1 fafast e wem “V(x)
VI = kx2/2 %, @1 k qeteh &1 9 ek 2 | k= 0.5
Nm' & fu Vix) 9 x o 7= 7w fo1 6.12 o fe@mn
3l e femny fo 5@ fova & of@ia wfmm et 1J w9 Koo - e
el HT HT ST & AT A AT e 98 x=+2 m
W qgEa 2l

6.5 Frefafad w1 TR AR R 6.12

(a) Tordl Wehe &1 @M@ R0 IM o SN UW0 & SR Sl Sl 1 Se o iU fEgds S
ol fhEeh 99 W U &I TE—qehe AT SRR ?

(b) YHehg g o IR 3R ogd & efgeia wenett § yud &) WU Yuchq R G 1 Teceld 5o
YHehq o oiaed el gl g1 TR ot YHehg w1 Gyul wen § Teed @l gRI oA W Y
gl Bl ?

(c) geaft o =R TR 9gd &1 &ffvr agHved | ¥Ad gU

=v

(d) fo 6.13() ¥ T =AfF 3 =1ef H 15kg i
T FAUE WK 2 m e 21 foa 6.13(0) |
TE 31 B O T WD T I Eied g Fer AT 6.13
21 Tt ol W uE g € o 3Eeh I fR W ’
15 kg 1 SoI9M el g2l & | Ufisher sifsg
o forg feafa o fran o & et 2 2
6.6 el famey =1 W@ifwd HIWT :
(a) o hiE TXef oot fopdl a%q W UFTcHsh 1 hidl ® i owq i el Sl sgdl e/sedl &/3Tiedt
T R
(b) Torelt =g grI =ivr ok foreg fRT o e w1 wfRomm eden sEeRt hasy/fefas e § e g 1
(c) ot sgavl fehTa oF et Hom-UREdA 1 R Fom o arl Ia/3Tiafes aal o SIS o STIhAA
gt 21
(d) Tl < et o sracameer gog | o TRET, it G9g o o1% T ot 7; R a5t et Tfas St/
W Han/shd s 2l
6.7 wdaEy fe frefafed o 9@ © O 39l o0 Sk % forg sRor off dfu
(a) Tt < fuel & yoamey 9oz o, yois U &1 gan o o Gife@ T 2
(b) Tt fie W =R 1 off o1l 9 o 9a = 7 & W &, Hem # Fa et wag i
T R
(c) TFfd ¥ Y o1 o forw fvet o< o o, feeht fie =1 ofa # ffan w0 &6 3= < 2
(d) freht eyearee oz o, frdlt freem =1 sifaw Tfas o, stfaes wfas S @ 990 w9 B € |
6.8 fr=fafed &1 SR eamYds, &RU Ffed AT :
(a) frel < fafaad-Tial & yeareer goig o, 0 WSl o Gog 1 sfeqafy ® (99 F gush H et )
el Tfae Set Gl et B2
(b) = WSl o forel gy Gog ) o edfy § 9 el g A wiferd e 72
(c) Tt s @9z & faT WA (a) 9 (b) & foIQ emash S @ §2

fordt M e * T HR-oR agHvedE
yfay (I I% ka1 & &8 =11 7 7)) & fovs <
&9 o HTOT HH Bl Sl & fe oft SE-i8 <=
IUE gedt oF G Tl § o S9! = § omar 15 kg
gfg @ Bt 7 2
(1)

(i)




=, St 3T grfe

139

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

(d) =g @ faferrd -t #1 feafas S Shaet 5ok ohal o 7ed, goEheo-g0 W Fel et @ df worg
TEITE B A1 Y ? (v SifSe TR gef gW guz oh SR oW o Oa feerfas el oA
W R E, T F e fofew s @)

#1E fig < fommemen & 2, o o0 @ ThigdE i wa {1 3okl FRE ¢ wH ) @ T v

SR &

@ A2 Gt G A2 @) e

T U =R vl & Wid o uwE A UH & fown § ufgmm ) sHer ¢ gow H fewerH,

STFAIT &

@ 682 @)t @) A2 (iv) 2

fordt fie W froa 9a amer 34 forelt fems qomelt o STUR z - 318 o TR 7fd & o forg anem

fopan w0 € S TW YR

F=(i+2j+3k)N

W@l . j. k F: X, Y- T z- A9 % TIfRw Ui Afew €1 39 9 i z-3e % ofew 4m F

T & 0w o foau eRiftd 9@ g R T wE feRaar s ?

forell ofafter Tror wam & U sole IR U Wi o GgeH e @ TSEd ued @ i e sl

10 keV © 3R & %1 sl Tt St 100 keV &1 30 i@ et &, goisei= a1 Wi 2 gt e

1 ST FA BT (3ARM F M = 9.11 103 kg, T & 99 = 1.67 1027 kg, 1 eV
= 1.60 10-'%J)

2 mm 5= &1 auf # FE §3 500 m H FEE G gedt R AR 21 Fe ool SR S ok e
fBe 9% (9] o v URRY o HRU) T @0l o Wiy fRdl § R s stfusman (dmm) =
W R Al §, 3R IHh A% THAEHE Wl 9 G H 71 AT B g% W SHH! A0 % TE@A oI T
s 9 H e 9@ R -fRar T wE fRaw g 2 Al 98 FI =e gedt d Tged W 10 m s
B @ "qUl A ¥ yiawt 97 g1 fean e @ fRaw s 2

fopedt Tg-u § HIE A9 200 m s HT WA Y Afiers & G 30° 1 KU @ g afas AR 9
THUHT YA: SEH A W T e Sl g1 36 Helg W GaT WE 87 T Wog YA € Al G ?
el o o S[del W oM € 99 30 m® AFd 1 U T HT i 15 e § @ < 21 3k <w geaht
T ¥ 40 m W & AR U9 KT & 30% @ @ 79 gN foha fagga wiftm w1 swEm fRan e ?

T gHEd sie-faafin Th-g@m & Gueh § ¥ oi ford svRfed A W farmreen § ¥ geh @i O
TEIHM 1 IS TEN Sitel-To@ien, S o9 | V wiel 9 A ¥, G Heg Rl B A g Hedrey
g @ gz & v fefafed (e 6.14) o @ &iF-T1 9o gua 22

o o
1 23 % : — (@
__’ 2
v
12 3
% o0

-

=0 “yr W

(iii)
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6.17 Tl wieth o Tiesh A &1, St HeaferR @ 30° 1 hI07 Sl €, BiE M
WS R, fomeeen § @ W e B @ ek ® o ik fo 6,15 :
o wefdfa §1 9@ it foh Gog o uvEE e A R S Sear @2 30
TieTeh! oh STRRI 1 SU&T FIWT IR A <ifoe fF Heg weme 2 !
6.18 TRl wlicteh o Ticish i &ifasl STeeen § il 791 81 4f% wiietsh i e
1.5m 2 df ey fog W s W Tierk i = a1 ghit? 7 faan T
? 5 suwl amfuss ol 1 5% ¥ A9g W™ % faeg e el

-

>

\_rl'lT‘lT%l m. g
6.19 300 kg S&9H &1 &I e, 25 kg 1 &1 a0 fau gu fwd =worfea

T W 27 km h! %I THHYE A1 ¥ TEA 7| hS 99T g 9) o B

et fox @ 3@ 0.05 kg s! 1 A Foheret grelt o el W e ardt for7 6.15

21 % &1 9 @relt €9 oh 9vErd el i = e g 2

6.20 0.5 kg TN &1 Th &0 v =a x*/2 971 ¥ A W Tfd @1 € e a=5m V%! 81 x=0 ¥
Xx=2m qh 38 foremma ¥ Fa 9a g1 fman T & fea = o2

6.21 TohHl TaTEERl % I, &hd A o g TSl &5l TOd HYd 21 (a) AT A1 v O W I o dae
feon o s&h @ @ t THA A TEQ oA ATl 91g H FSHAHE A €M 2 (b) 9rg i s St w2 e 2
(c) A ST foF TerTersrh &l 1 25% il i faga Soil ° ®q=IRd Y 2dl €] afs A =80 m2, 3R
v =36 km h'! 3R 9g &1 79 1.2 kg m™ 2 @l 3cq=1 foga 9fe &1 qieher it

6.22 FIE AR oS % FH & ol 10 kg 79 1 0.5 m &1 S0 a5 1000 &1 STl €1 HH efifsg
o yeieh IR ToHH i A o W @i gE Sl aifd gl Wil 81 (a) 78 Techul 9l o fag TR
% H1 7 ? (b) AR 99@13.8 107J Sl ufd feretmmm smyfd w<ar @1 S iR 20% e & ) @ Afw
St § uRafda & St @ 9 9% fhal 9@ wd wT gem?

6.23 HE TRER 8 kW faea-wifs =1 S &l 21 (a) el 4fast @ae ® @ emufaa g9 @l 4R St
1 3fEd W 200 W m~2 21 3 39 Ssil 1 20% A0 A (o2 ol § ®U=d fhar s deha
2 dl 8 kKW a1 oz =mufd o forq foraa emher =1 Sreearshar gl 2 (b) 39 &5thel shi qorl fendt fafime
T HT B oh &A% W FHifeg)

faftem s
6.24 0.012 kg FoFHM I HE el 70 ms! H1 &fas =1 ¥ Jed g 0.4 kg Fo79H o ARl o ek 9
THTHT T[2oh ok FIdel qRa & Torrereen § o7 S €1 2ok ol Bd § Ul arl R s T 1 giehet
ST foh e ford SoE qoh ST Sedl @ 2 2ok | U g% W1 k1 WG Wl i AN wEy)
6.25 3 THURRET o v, fE @ T H1 e ofuss ® iR S &1 T #° €, g A W faen 71 fag A
Y Y 9 R TH-Th TR 1 fommeeen @ = @ S ? (799 6.16) | 1 3 TR Uk & g
W e TEE 2 N F g6 U & O ¥ 9ge? oen wifw) afk 6, =307, 6,=60° 3R h=10m
e 2 @ S weerl i =l Ud Seh gAY UgeEd H ferg MY wwa e 2 2

o7 6.16
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6.26 fFdl & 0 7@ W W@ g3 1 kg FA9H &1 o fvdll 100 N m! o fraaiw st fom 5
T o 6.17 o SER S[E1 ?1 2ok ol fegm w1 fam fesh feafa o, formreeen @ sier wmar 21 qea
forrmmeren ® o1 @ Tl S 9 W 10 cm T g ST 21 ek 3R S 9 o HeA sy s
T FC | °F ofifre R fom @1 gormm St 7 SR fad wevRfEd #)

k=100 N/m

SS6880 P

a7 6.17

6.27 0.3 kg So7HM &1 &2 dice 7 ms! &1 THATH =1 ¥ T4 o1 W e forwe 1 za o fian €1 9%
forre o w3l 9 chud © (fowe &1 &farE = 3 m) 3R argd 98 diedl | <9t g Rl s 3=
e ? Ik fawe feer el o 1 o SaR swd fu= @l

6.28 200 kg So7HH 1 i el frdt soRfed 99 W 36 km h' &1 THTaM <16l @ 7@ @1 20 kg SoaqH
T HIE Tl et o TH R ¥ W W T& (10 m Q) el o The 4 m s & =1 9 el o1 71fq
1 faudd feen & Srear @ SR el 9 9 e Wl 21 el Y 3w e @ g 2 o o g ARy
FE % GEI | e | foradt g4 T @12

6.29 79 feu wu fom 6.18 ® fRu 7u frufast osf ol § 9 ®HE-W 9% GWad: Q fafqae-ial & gy
g 1 U TET HAM? TSI G % hwl oh HeA H @l © @R yeie g w1 erdfer R R

vl V(D V()
2R 1 R - 2R 1
(1) (ii) (iii)
V(1) v(r) v(n]
N B
2 r 2R r 2R r
(iv) v) (vi)
faT 6.18

6.30 fermreren # fordl g =2 o &@ W fa=m HIfSC nop + €-

WEiRid HITST o 30 Yo o 5l &9 9 o Sl o1 1S Soige fovd Scafsid g1 =ey, 3 afay
77 Tt =geiv o1 foredt Tfire o B- e o Oferd Taa Sl faawor o1 Trsientr @1 "eahar (o1 6.19) |
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ofd ThE Sl Adud H
B-UT HI TE

v

IS B-+o &1
Tfas St

7 6.19

[AE: 30 AW HT 8 37 BE qh § § Th ¢ o= Ty Uell g B-& & Sl # e de
FU % A w1 qaAAA FH ok fau @ T om 7w w0 A - AW Y SE SR e g H S
g o o Foft 7501 1/2 (S e, p a1 n) 1 IS 01 2| eAfh 98 S 8 o1 SeAumRied a1 (Seiag
o FoAHM 1 qorl §) SET SoAHM AATHE wH € SR S 554 o 99 ool § WER fRa T 2
2 FI I F-IFN W URR T i n> p e+ v
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qifoTe 6.1 IS ¥ W a9 it M vifem

T § T GRO F 60 kg FHHM o IU% HHd §R fafu= e oAt W = it T wfE (ere) gEes R E ©
Aol 6.4 T Torarramat # =g @t E vifer (T )

‘aifmrer & T 21l e o § yafad Ies (@

— 75 o ot @ fo= € 1 Afg wiE Afeen R | 9/ & fog

TR 200 eI € 9Ig ok ST TRy 39 Uik | ufgen 4w At

ArEfRe e 2 = Fr’ & fman 7 | suht o1ef e foaga T ? f o

T TR 12 N YR fharehemal § fohT TC 1d 7 3Teher™ L I
Hug & ? |

foem FifS fo &1 safeq oor =@ o, ¥ 5@ 8 X @ | IHh 5N R M A w1 w1 oeher, wrE-ge
YT g WAl | fHA S gl B | " el
(i) T IR (Ya W) § fra T e w1 gdE k9 ok Y AW & xR He w1 @ (o 6.20 f@w) |
(ii) =g Wiy g # |
(iii) 2 1 o o o foeg IoM | fepan T eg-w wE Ao ® )
(iv) T 9= () H el w1 e S Uk oW o €, 7 % e B |
S fo &0 fo 6.20 W 3@ wohd € 6 gos wew o | o fagmeeen § W@ o =0, (ST 9% F A ok s
UM ®) Tk o St ¢ SR fRe ferrrereen # o Wl € 0

V=0, U Vo
\\ //

=0 0 0

] FH —m»

17 6.20 T UK ° {4 ©F @4 S (F59) F ([ SEld Tk ST gedt 1 gag § A X R qET ST geat |
g @ik foerma: |

o FE-F T W TAE A ST (FIH) WA H FOF M g A T wE myo?, B0 Al m, @ H FeEEe €
20 W AR g TR R faRmEeRen § W o, qk N H o kT e m 02 /2 @ Sk W SN H WErE g
T W F W v, § o § @ o F T sl Se mo? /2 € 1 o S gR T hem A | fRar
wE ® (foa 6.20 &1 WEuHEs Te7q )

W, = 2mv, (6.34)
A AT m, = 10 kg 3R it a0 @ 9 foge # 1 et e, stufq SI A6 H, v, = 3 m s I

W_= 180 S[a/%zH
If% T TH heH § 94 R T 9 H G 2 m od € 79 BE A 3ms! H A T 1.5 FIH UG Tohe WA € | T
EEIE RN B

v

pP= 1803\61_ 1.5 wEH/AEHE
h<H

=270 W

el e saH W =fen ff o wifed 1 sTehor arEdfas BM 9 H! w9 © i 59 fafu § vfw-wift o fafae s,
S grel 1 feor, Ag wiiy onfs, Y SUsm #R § T T | Hek ifdfed s ooy 9 g% ® fF e srifer fafr sl
1 oft o § g meww @l ke ® ) well ¥ @ gemd: udu wet o SRR &Y o WiHufiEl gR O W @ el well
HE FT T Hicd & | w7 787 ‘g’ wE T A T IR TH wE-Foll THA HT YA FHh wEufE gr fRe e
o TR % TAd i w1 ¥ G vt T | g YRR, &1 Ufed o o off <@ Fehd 2 | ufedn wee 1 T Rt gee
R form & fafdsr 1fq ws@ @ @



