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T e o foTT gl © A i fesenR X Seayfh 1 e S
2 1 g9 wed € foF gt e 9 ® € weg wifaet § s vk
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Tish # 9 Srdw i feaon o o sifies § e1fue a8 Ty o1y
& Bl 1 39 UIS o1 @& T <1 ifcreh TR R moned w1 fas
T § Wfeh 8ok Teel B SIEvaeh UK Wl geAd: ] wie
o SATY UATS HI THSA BT

6.1.1 7T UEERA

A 4 ° eH Al 3 wieyr UM SR S FE o 9N ¥ Ul B
% ifcren TRTET; SIH-fereemam, o, @Rt ot 31fe |feer €1 eq am
J wieel 1 Sig o) s ot wien 1 ot gw @ wiewl o o
o IR W e | Wi o qon e w1 9 fafeEi €) vem fafy
T T Gfewll o UHES § AR UHES I B § SR W e
TOFhS wed 21 gad fafy | < afiel o urea 9w afkw ww
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gt 1 dfsell A 921 B o 31w o1 fag-Tpoewd (Sie
TUM%e) i B9 [A.B (A SEB)] % &9 § ferad € @R
=1 yR @ it o €
A.B=ABcos 0 (6.1a)
el 9T AR AU B o &= 1 w01 €| 39 Te
6.1a W @ T B iR, BAA cos 9T atfew &
Tl AT B o1 fag Tordet off saifce A ® 1A T
B ¥ © Y& & Ta-31o faen € T STk @ifewm
TOFES I HE e T 2
TR (6.1a) ¥ e frefafad afom fiemr € -
A-B=A(Bcos 0)
=B (A cos 0)
SIfHTA % STTER B cos 6 AKY B 1 |k A T &g
2 (o7 6.1b) 1 36 ¥R A cos 0 Wi A %1 49 B
W HeT § (@ fo 6.1c) | 39 THR A-B WET A &
GRATT qem B o ST A o HeHh o YOG
TR EA1 B1 T Alieh ¥ I8 B o GREI qe A
ey B o ST 52k o TUAHA o ae 2
IR (6.1a) © F€ Heha off fieran & fr erfew
TR H fafe e w1 aren e 8-
A-B=B-A
a1feer oA faavor-fem &1 off I i ®
A-(B + C) =A-B +A-C

qer,
A.(. B) = (A‘B)
Tl A\ T arkdtes Gl B
SIS GHIROT 1 Fcafe 9o g A9 3 Bt
EIRGRS
379 B9 Uehich AWM i,j,k o1 319 UHES fehrei|
ifeh 9 Teh T o e §, 3T
ii=jj=k k=1
i-j=jk=k-i=0

I*E

EURSIEN

A=Ai+Aj+Ak

B=B,i+B,j+Bk
1 A [OEEHSA B
AB=(Ai+Aj+AKk)(Bi+Bj+BKk)

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

SRR TUHEE QR T THIRT (6.1b) ¥ &6 =
W B ©
) A-A=AA+AA +AA,
JAA A =A% +A% HA?)
Fifh A-A=|Al|A]cos 0=A?
() A-B=0 A A9 B Th W & waed 2l

(6.1¢)

p3GIEYUT 6.1 91 F = qun foremH

d= o o= h1 &0 A w F
Fd W g&T +ft Fa H

g1 F-d =FXdX+Fydy+dez
=3(5) +4(4) + (- 5) (3)
= 16 unit
3d: F-d = Fdcos0= 16 unit
38 FF =F°=F.+F,+F]
=9+16+25
= 50 unit
aardd =d?= dﬁ+d§+d§
=25+16+9
= 50 unit
16 _16
. cos 6= \/%\/% 50

0=cos !0.32

0.32

v

T

A

(2)

1 1
—> Bcosf <€<—

(b)

S
7

A

(©)

faT 6.1 (a) 5T R A T B %7 AR [UE T AR gl & 379fq A-B = AB cos 6, (b) B cos 0 GRTB 7

Tfevr A W T899 8, (¢) A cos 0 TRY A &1 B T Fa/7 &1
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6.2 S 3T TTfast Fstt Sl RO : hrd-Fstt T

™ 3 H, 190 @1 g o Ida e W@ T F
o e fre sfifas dag 9 9%

v’ - u?=2as (6.2)
S u qe v HEN: SRR o Al = @i s o
SN et T RIS Ul Rl m/2 @ O W

L ~ L - mas = Fs
2 2

Sl et =R =ge o fgdt FEmer 81 39 YR

Hfeel o AN gR HWes &1 THish (6.2) i HifaH

SR THL0] FT Thd &

vr¥-u?=2a.d
el a 3 b T o HAN: @R AR foeera |iew €1
TR TR ST el 1 m/2 W O S W EH W i §

1 1
Emv2 -—mu®>=ma.d = F.d

IR GHIHIOT HTF TG T ol bl GRI
FE & o IR & &1 e (6.2 b) | 9F U
T o SoUHM oh oMY SR SHeR! Wl o ol ok
oM ok Afad 3R SRR I T SR Bl eH s
q g TR 1 TIfas S’ wEd 3R Gohd K 9
e &3 €1 TR &1 3t ge o R ARt o
o1 foreea o orfEY ek oI awg o faeen
U €1 39 TR 1 ‘HE’ HEd B SR W Hohd W
g e e 81 3@ gl (6.2 b) & Fe 7R
fora gehd © -

K-K=W

(6.2a)

(6.2b)

(6.3)

W&l K 9o K, 9% 1 SR T& Sfad st S
1 ferdll %] W oM oTel el 3R gHoh faeT o
Ty i a2l 3a: Tt Tafyea fawemum &
N o] O ORIET AT Sl i el B

THHROT (6.3) FE-FHS JHT H TH fomm
feafa € < 7% Wi wedt © fo ferelt o we emme
T FA T GRT TRAT TR0 HE 3 9% i Tt
Fott ® e oF sReR g g1 giadt s o fag
ST A 1 ATTh IR §H TII 6.6 H il |

ITEAVT 6.2 T T=51 e S & foh =i ki o3
e T ST S TR T 3R g8 5
i &t faen o fawdld oM aret gfeeh o &

T o A Rt @1 gfadielt 9 o= # =
o SHANI, W AiRa e g1 A7 R
1.00 g SMM &I 991 &1 48 1.00 km ST
g fiR W 2?1 I8 *RAd W 50.00 m s 1 =1
Y GUg H Bl (o) Ted oo g fman e
% #0182 (b) T et 5@ gry foRar T
w1 o ® ?

7T () 9% HI TfAs Tl § g

AK:lmvz—O
2

1 -3
§><10 x 50 x 50

=1.25dJ

el s 7% ue fom @ T o fommeeen @ fiew
RH FA B
T el GRI feRal 7 ®EF W, = mgh
M oY 7% g= 10 m s2 21
3Ad: Wg=mgh
= 103 x 10 x 10°
=10J
(b) FE-FSl THA W, AK= W, + W,
Sl WAt ae g R e @ 21 e
W, = AK - W,
1.25- 10

-8.75J
TS ¢ <

6.3 &1

SIS SR § 19 <@ o %, o 1R 3%eh g
o] o foeres @ weifed g 81 9 o T SR we
F, fF&l m oM o fis W o @1 ¢ formen ro
fife o1 oeTeHsh x-fen o e oren foemaE d ® St
e fa=t 6.2 o <wifan w2
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o1 Tt o1 grr foram e el “aret o Tarermoe
it fawm o srafawr wew o favemuw o ufiwmor
& UEEA” & By ¥ gftariia e S #)1 er:
W=(Fcos0)d=F.d (6.4)
&1 3@ € R afk a5 1 faeer g © o 5
o1 gfemror fora € eifees o= 1 =, a%g g/ T T
FE B {1 5" el e Rt € 1 5 daR
%1 YR °d © dl IS HF TE Bl S| 9 WA §
YR AU 1 SH-a | Hep= SN Rferefiston
Bl @1 7 3R STdfeh el oiaR =59 8 @I 2 3R] a1
o S 21 difgs T o w0 w1 oo gHen e
a1 § g ok a1ef 9 fae 2l
g ot Hu= g A& " S @ Ay
(i) =% 1 faeene g1 §, S o gordt Sseeor §
ST @M s ARIe® 150 kg THM o 9R
%1 30 s T AT FY T AR 3ISTC Y TS &
@ o B wE T @R |
(i) oI T | forht et difest ot W wifmm fifs
g Afs o w1 T e 2, (it wH
T ®) wq fis @1 forar st stfusw ®
Hehell 2l
(i) =1 TR oo e ofeed € iR 0= 1/2
rad (= 90°), cos (1/2) = 0| f&dt fawt Sfast
TS W TRHE fUE o fole TEamehse ad mg &
FE T Ha1 T iR Te foRer o weeq
w1 # @ R gl o ufid: WKH i ehan
T Jeiehl 21 A &5 SSHT HY Feq i qof
€9 9 JaHR TH o, a1 g T TEcehyvl g
FIE FE el H © HifH FEH H AchITR
e wreiE € Sefeh gedt o1 a1 B
(%% A AR) 7, Al 0= 1/2 |
T4 IR o SROTcHeh S YehR 1 B Fehall 2|
e 6,0° 3R 90° & [eA Bl THIHT (6.4) | cos 6
1 M FHS BT A 6, 90° 3R 180° o weA §
dl cos 6T T FHUMHF BN 3THF IS0 | SH0T
T, faensd =1 fatiy =3 © 3K 9= 180° BT B
Tl 320§ =N o g A T kT ROk Bl
2 (cos 180°=-1)|
THH (6.4) § T2 ? foF & o oS &
fommd wmE M LT ® | ffewr siifaerfag s deenie
o (1818-1869) o THM H 37k SI A ‘S’
Fear 21 Ifw & T sl wgs w9 4
qifqer aRonsi & ®9 § gA fRU S €, ofd: A
Yehfeush Akl ¥ W ? SN 379 ¥ F9 9Ron 6.1
¥ geieg 2

ARUT 6.1 : FE /S o Jehfcush AES ([T | )

Sl 107J
AR diee (eV) 16 x 10710 J
et (cal) 4.186J
fereiare-%er (kWh) 3.6 x 105 J

p 3TIEVUT 6.3 T HEfhA TR IF M W
TRTETd §3T 10 m R SRR Thell €1 9 ek b
Yy |, 9g® g WEfhd W IR T Fd
200 N © il SH&! T o forqdia 21 (a) TS
g mrsfed o feaar = fear Tan?
(b) AEfFa g TgH R fha & fwar T2

g7 WS N WEfhd W fwan T w1 wE& g

wﬁ?mwmﬁﬁ%ﬁ(aﬁmw)mmm

FH Bl

(a) Tt forielt o1 3R AEfrc o fawer & g
10T 180° (A nrad) B o7: TEH gN foha
T &

W = Fdcos 6

200 X 10 X cos ©

-2000 J
FHE-Fl YHT ok ATAR, TH HUMHE HME o
RO & WEfhd TF Sl 2l

(b) A o Wfd & Faa FEEHER AEfea g7
TEHh W A T 9 FSh gR WEfhal |
T 9 oF 9UeR R fawdia fen o g sqen
GRHET 200 N € | 92, Tgeh o1 fagemay &t
B € | 3d: WiElehel g1 Wesh W TR A e
I B <

39 3SR § BN I8 Ul el © T Tafy fis
B S0 A W &R T 9, fie A g0 fig B W &g
T 51 ok SR et faoid fewm & 7 (=g 1 I
de M) qunfy o eevas el § T fis B g
A R T 7 w1, fie A g7 B R fow U #E &%
TR den fauda faem o =l

6.4 TIfast Falt

I fF ygel Seo@ R w2, Atk e fie W
TEHM m 3R 9 v © dl THR! TS S,

1 1 9
K= —-mvwv = —mv 6.5
5 5 (6.5)

TS S T S AT B
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writ 6.2 fafyre fas it (K)

arg =t S

HR 2000 25 6.3 x 10°
greeh  (Terele) 70 10 3.5 x 10°
et 5 x 1072 200 1038
10 m &I = 9 i 9eer 1 14 102
sffam o @ firedt ot =61 9% 3.5 x 105 9 1.4 x 1078

~ 1026

500 ~ 102

fordt fug =t fas seit, 39 fUs g fovw o & rd &1
Y Bl © S 9 ST T o HROT L Tehdl 21 39
¥ROT 1 S FTHT T G 21 e T 9 a8 Al
STl i O 1 TS Sl w1 SYIN TS G o
o fopan STan 81 Ul SO Yo 1 TSt IS o
AN F B 9Ro 6.2 § fafa= fiel i nfas st
s 2
b 3TTEVOT 6.4 fRdl Mafyes yvH H Tw gfa™
SAMYHR 50 g FSHM T el i 2cm HIS A
TSR Ahel (WEgS) W 200 m s &l =1
Y HRR HI T TH AFS! Fl 95 o T
AT T TIfdSt Sl YR Soil i 10% @ Sl
Bl el ¥ fererd Toa Tiedt 1 =Te #9 el

g7 et 1 yRf9e Tfast St

mv?/2 =1000J

Meft st sifan Tifast =t = 0.1 x 1000 = 100 J| &g
Teft T TH THS F WG F I A v, T A,

[
—muf=100J
2
L. _ [2x1004J
J 7\ 0.05kg
=63.2ms’!
TH ThHST Al GeH & YvErd Melt T AT T
68% &7 &1 T & (90% 7&T)I <

6.5 Ufiadl ot grT feram Taw st
IR 961 ST 2| SAferehel qRed! Siel oSS0l €
T # e ®) o 6.3 usfada uftedt sa o
e 2

I foeen™ Axgew € 99 €9 I F(x) 1 ot
A FEd o "ehd © SR 9 fRan T s

AW = F(x) Ax

=9 fo3 6.3(a) ® Tuemn T Bl faF 6.3 (a) H

it SRR &l 1 A il T FH pal [ohal
T % e g § o 9 yehR feren S #

(6.6)

el Fond ‘Y o1 31 € Heher -l (ANTHA ), Sdih
x; T BT STfve feafa oi ) o B et e
w1 el s 2

g foremaai w1 eifagen 9m forn Smo @
TAThel | TRl 1 WEAT STHIHG ®9 9 9 Sl € elfen
Il T TAfyed 9F % 9 uge S © S
51 6.3(b) H ok o = o &=hel o THH el € |

WE%F(X)AX

Fx)1 STHA = AA = F(x) Ax
o) X; X
(a) ¥
F(x)‘ —
Ep]
Y X X

(b)
fa7 6.3 (a) IREd a1 F(x) 3N Q&9 faeerd Ax §
feBar T BT AW = F(x)Ax BTaTfehd 37ad
fr&fyd 81 (b) Ax — 0 & fag g4t smFal
& STHCH HI Sfed W, T GRT S=ed &TF,
77 F(x) 5RI 6T T %714 & % ae) & |
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a1 foman T s
Xf
= l
w AXLQO;F(x)Ax

X
= [ F(x) dx (6.7)
e lim 1 19 © ‘ATt i HiE SR Ax 0 &Y
Y geH T Rl 3N SURR B1 39 TR URed! aet o forg
foru U T 1 I 1 faRATO R HiHiihd GHeRe, o
w9 H oI R TWhd & (IRRTE 3.1 @ @)

P 3TTEVUT 6.4 T T TR Hag det ITd TeHH
R Hgh i f@@sit 21 98 10 m H T TH
100 N 1 9 IRfUd el &1 STk 99w,
SRR 9 I Sl @ 3R 39 gN TR et
W ®9 ¥ TH 50 N & 9l &1 Heh hl e
20 m 1§ qo T S 81 S g7 S
R ARG I AR 607 o S & 50 N 7, el
foremo o o= IMw Wifaul Sl Fe §] 20 m
qeh fhu U 1 &1 IReme S |

ge7 o7 6.4 H ST ot 1 3TorE TR o T R |

Z 50
Fg' OA D 1

forg 6.4 fod! it gR1 ARG 761 F 3R o seor a1
f aer fawergT & ste arE

x=20m WF=50N(0) 8 g1 =6 &t f fean mn

2 frger wfimm 2

| f1 =50 N

g T 1 folier el @ SR SN 9t F o forada

feen o 1w 21 TEfeT, 38 99-318 F RUTeTS
fean =1 3R wef¥a fman ™ 2

©it g foran T w1 W (™A ABCD + HeAd
CEID) 1 &5%al

1
Wi =100x10+--(100+50) x 10

=1000 + 750
=1750dJ

YO A G oA T T W 3T AGHI 1 85

W, = (-50) x 20
=-1000d
BT A HT TA-318] o O M 1 3R B 1,
&othel 1 Toed o 2| <
6.6 Uftadi a1 o foiu -t woa

&9 afiedl a1 o foIu wE-sel 999 & fag w0 %
o w7l 31 Tifest <ot ) umones 9 weftaifa afifea
21 Tel &1 FrE-Sel Yi o Ushfo vat I € foEm
1 Hifta w8 Tfas et afedT 1 W

dK _d 1,

——=-— —mv
dt dt 2
dv
=m—v
dt
dv
= Fu (FJ2 o T Fomigar = m—— = F)
dx
=F—
dr
3Td: dK = Fdx

Rfoe fearfd x @ o feorfd x, o areRer F#E W,
Kr xf
| aK = | Fax

R x, 3T x, 3 T K, 3R K, 51 TRfeh o sifom
Tifest Sl 2

Xr
a K;-K, = j Fdx (6.8 a)
THIE (6.7) W U S 7
K-K=W (6.8b)

TH YR TR oel oh ferg shrd-sstt wo T gt 2

BIAlfeh -3l g9 3Tk YRR oF eI hl &
w4 ST § i 7 g % e P ) gt
Tk T AT F qEE T A T AT | Ig =g
o fgdtar forem =61 TaeRel w9 @1 =2 %1 fgdia fram
fepeft &01, U7 qe o ok ot Wil 9l &1 hE Sl
T H U Il o T SHehe fgd €1 39 gfie @
I o fgdta Frm o ffea wifeas g &l st g9
o T ®9 ° Yehe Tl Bl dfesh Tk Y= e &
foIT gk o &9 | B {1 U0 A < 1 S
g © fom < =01 i fermneti & =2 =1 fedta frem wfew
T4 H Bl & Selfsh S-S g9 AfEw &9 F €l B
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e < fgdta fram o feen wefua fifeq 7@ oft

S THE S9- e wag A fAfed T 2

> 3QTEYUT 6.6 m (=1kg) SHAM H1 Th ThI
%Wmvi=2m8*3ﬁw@ﬂﬁﬁ@
x=0.10m@x=2.01m%§(§if€@ﬁm
YAl Bl ok W o el Heeh 5l (F) 39 &
T x % SHAEUE €,

F,. = Y 0.1<x<2.01lm

=0 x<0.1m 3R x>2.0lm o foQ
ST&T ko= 0.5J | 2T S € TR feed ol IR el
2, soa! sifd Tfes St 3R = o, Y O
HifeTq|

Ze7  THE (6.8a) 9

I (x)|§:(1)1

13

:émvf ~kn(2.01/0.1)

=2-0.51In(20.1)
=2-15 =0.5d

uf:‘/2Kf/m:1ms’1
M ST fF In MR e W Tl Tea &1 yrehfaeh

T €, 7 TR eER 10 W TR wWem @
[In X =log X =2.303 log , X] <

6.7 Trafast o=t &t sriTamon

Tl ‘feorfast’ v1sg forglt ST 1 S T HTET A1 &
1 e e 2| feafast ot w1 Ron ‘qufea’ sl
Y Hefug 21 foret fee g dR-um & ar (/) =1
Sl feefast ol gt 81 S 39 Slen Biel S ?
R i 1ot W el S Bl gest % U W gw
Y@ gifed wHET oF Tge Bl &1 ST feefast St
Fga e Bt €1 9 3 e v R @ wwmEi @
STt € sk e B feReh off ffe wn feorfast i
(Hfaa eit) SHent ferfa o1 sifufamma & wror gt

21 fis =l god &9 9 Bigd W EH Hiead i, st
oll oh &9 | et Bl 21 o8, o7 e feerfast ol
1 YN0 kI Tk FTE w9 29 2

Jeat F1 Hag oF THIT m FTHHM & Th 18 W
IR TR g mg Bl g 1 et 1 Tae b
Y SR WA S Gehdl € | T8 qegd o e 98 ©
o 713 1 gealt 1 TWag T FOE h, geat K B R,
&1 g | 1fd 9eH ® (h<< R), 91d: 0 gedfl & U=
T g o A ¥ ufedd 1 U HT FWehd B¢ WA T
Tt i fom1 &1 Ifd 9gM frT h $IE 96 ST S/
ST B 1 37: S heh g ecaTeh sl ol o [o8g
foan T & mg h B AR &, Rufas et
w9 1 Hied g S €1 foret v &6t h S R et
frufas o s fyve &1 st $=E 9% IoM |
TeCATR ST el R fehq T T o Ok A o
ERER

Vih)=mgh
It h ol afted! forn S € dl 98 SXedr 9 <@ S
ekl € foh TecaTehd T & F, h o |98 V(h) o SR0TcHeh
FIHS & FHE ©

d
F=——V(h)=-
(h) mg

Tl FoTTereh Toe Tt shidl € foh Tecrehtor 5ot e
1 SR 2| 5 T 1 DIl Sl € A I qgdl g5 =
T = ot @ | ges 5 T @ G W gd 3kl =l
YETieh! Hee R Fe gehR & St €

¥=2gh
Tl iR w1 e YR 9 it foran s e ®

%mv2=mgh
S =8 y=i¥fd wear @ fom St fuve @i g w9 9 Biwl
S ® qt fiE w1 h SR W TR ffas st gedt
T UgEH ek Tod: € Tl St § qiefdd el St ¢ |

Trep ek FomTIER, feerfast St st ¥R sherdt 361
Il 1 Gt § o] ekl § el 9 o foeg faRan
1, Sl o &9 W Hiwd 81 Sl € SR S 9el wReh o
B ST R T Tt Sott o &9 W fe@r aedl €1 TrER
feufast o=t Vg w1 (T o faw we-fam )

* e RO g o W H ETE o WYl ufied W g TEarwyvt (7em 8) | & |
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gt feren St € afE Ay ot &1 e w9 ¥ feran
Gﬂ'cﬂ%:

F(x)z—d—V
dx
g frefa wer ¢ &

X v
[ Fogdx =-[dv =V, -V,
X, Vi

forelt Tl o1 S TRyl S g e T e
faug &+t shae RfYs qen fqy fearfa w R s
21 frse s | g6 ST THae § Hetud 3SRl
1 31 foman | Ak m s=H #1 K fave heEE
o fas (IURfEd) TMd 9o o IS 9 formmeeen 9
DS SN € o1 TG FHae o SAe&del (qefl) T SHah
e, M (FeRE) S0 01 &1 W@ o f2gh Bt
21 39 YR Tl W 08 m g h Tiast St 9t s ot
B\ = fopan o el = TifeSt el SE !, S g
o T AT 3Tk g 9 T TR 9 i oarg W AR
I B q9 Tg ol el el 2

FE AT TS ol oh wg9l ferfas St i fom
[ML”T?] 3R SI " S (J) 81 a5 Fan o weef
a1 ok fora, feafast et o 9fed AV 9@ g/ fee T
RO FT4 & e’ Bl 2

AV = —F(x) Ax (6.9)
T AT § FRet g8 7S oh 33 § 79 <@ o T
TR Tig &1 fetfast ot Sgent fast =it | ufkafda &t
TS off| 78 Rt H HEl o "ewyul fagid i @R
Tohd Hial ¢ 58 &9 o1e wE|
6.8 ifieh ol oAt TIETUT
e <k foe, 59 36 "ewequl fagid 1 Tanfarta Tfd
o fau feel ot @ B 9F <fifse o fodt fave o
el ol F o ShIo TR Ax eidl 81 Srl-Ss1 9oy
4, fodt 9@ F & fau

AK = F(x) Ax
e 9@ o fou feafast S ®wem Vi & = '
o aftefia o =1 Fehan ®

—-AV = F(x)Ax
ST FHTeRLl fefya & © T

AK + AV =0

AK+V)=0

(6.10)

TheR1 7o ¢ T forelt foue &) wifast &iR feafast sttt
HT AR, K+ V TR BT 71 399 a7 T gt
qq X, Es| xfav‘ f?l'Q
K+V(x)=K+V(x) 6.11)
el AR K + Vi), F1ehm &1 et A St smgerrd]
21 goreh B9 9, T ol K 3R feefast st Vi) Th
feorfa @ gadt feurfa oo ofafda & gehdt € wg s
TNl 37eR TEdl 8| ST faeer ¥ visg ‘weeft s’
1 ITTFIA T B 2
3T, 379 9 Helq ¥ weeft 9 o1 fafe= gfarme
W faer w1 2
o IS 5e Fix) TRt © A 58 Wit (6.9) o AT
g SAfRw R Vg W W Y HeRd 2| Bifaa
HTIeh TR0l o foTT TSN Taeherst fafe ST Tl e
Tedl ® S 3@ Y o fad=el & 9 ol 2
o TRt 9a gN T T H1 hea TR o fagei W
et hear @ S fre Hely @ T R
W=Kf—Ki= V(xi)—V[xj)
o <Hdl TR o TER, 39 9 5N &% 9 H foma
T % I e Rl
Te TH IR TR T (6.11) W W €, Hifh
X, =X %I
37 : AR STl ER&T01 1 oh STIER ferat 4t feprer
&1 T AT Sil oTe TEAt & Al 39 W
A T T qeElt gl
ST ferer=1 ot 31fireh i oM o faT, T IR
TR TR O STt o IR0 R =R e § @ik fagm
T o IR W SC AT H fo=m w3 | 9o
6.5 H 3= & fopddl Ig™ @ fiRE, msomm #1715
1 T =t 2

'

X

® v=0 -5

g I
v=1u,

E H

!

U= l

>

fae 6.5 H &= 1 fgl 92 @ frE 76, m 5e7mm
BT 715 FT fXefast it &7 Tfas Soif § &qaRon
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e w1 frafifa $=E, s (qfFae), hsik H % W
% AR ot HE: E, E, 3R E, §

E,=mgH (6.11a)
E, =mgh + Emvh (6.11b)
E, =(1/2)mw} (6.11¢)

TR 9, Frfam-fasi sia1 Fg &1 T faeia Seeem @ |
31 i o1 Sed g1 39 YR

E, =E,

3o, mgH = %mvfc

v, =+2gH
ST TRUMH 3T9F 6.7 H Yo &9 ¥ fIRd gT
fque & o o faw g fowan = em
ek fafed

EH=Eh
S g s @ T

v =2g(H - h)

ST AR, STl 1 Tk Gleted gRom 2|

H $=m W, fyvs =1 Sl ool Teorfas o1l 21 98 h
S W AR Y G TS Sl § waraid g S @
T o T R YRR S el | SARd & St
21 39 YHR YU IS, AF H o & F
fgid =i T H B

(6.11d)

p 3QIEYUT 6.7 m SHAM 1 Teh Tcieh L AaTs
FI TR SR ¥ TeHT g 21 5Tk ey foig
A R &fFS 9 0,39 IHR T S T R A
SR G H STHI@hR U8 9 &l 39 YR
T il € foh S Shael Swuan fag ¢ W et
Bt © o b o 6.6  feman e B ot wifvrat
o feT sisieh UTe 1S < (a) v, (b) Toig3ti B Ten
C W i =1, 91 (¢) g B 91 ¢ W it
Hetistl 1S (K,/K ) | TTiersh ok foig C T ug=r
% 9] UY H Yepfd R fewoht Hifew |

10

Al — )
i mg

fer7 6.6

FT (@) Tl et W @ Al & ol o 8-Ted
I SR SR § T (T) | 51K S 5 () FiE hr
TET e © iR TieTeh <l foeeTo ede SRt & waeq
B 37: TiicTeh i TEfis Soil sherel Toeehtol ol o
gafua 21 frepm 1 wyol =it ool £ s ? 1 81
fehrar ot Feerfet St Frretam foig A W 31 o o1 )
#d: fog A ™

1

E:Emvg 6.12)
2
T, ~mg=""0 [ % i % fadrr Frrmran

7&l T,, o3 A T SRt &1 791 21 3= fig ¢ W
gl g Wt ®; or@: Fwl foig ¢ W S b aE
T, =0l o/: fag ¢ W &5 9=t =i @

E= %mvz +2mgL (6.13)
muy?
mg=— (R & fgda fFammgar) (6.14)

W& v, fig ¢ R e F1 =t T FHHE (6.13) T
(6.14) ¥ W< eIl 7

5
E =—mgL
2 g
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T f9g A W el 9 THiehd 8 W

5 m
~mgL = — v}
g Mg =5t

dqYA v, =/BgL

(b) THIFT (6.14) ¥ 78 ww ¥ fw
ve = oL

ad: fig B W ot ®

1
Ezgmé+wﬁ

70 fag A W S o ook o Sel @ W3R
(@) o GRUME v2 = 5gL AN H @H T BH W
g 21

mv? + mgL = —mu}
=—mglL
s Ug =4/3gL

Ky _2™P _3
K¢ lnwg 1

o5 ¢ W e <ielt 81 St @ &I et 1 9 =1 AR
%1 TS &fqS 21 S €1 AR 39 a0 R S H ke
ST TieTeh ek &ifes] geid i oifq yere fq diek e
YR i S TR @ "g @ afes fren § e
T o1 ekl TR BT € | ST Tiieteh SR 379 Jeiieh e
T T T HIAT WA S qRGHOT BT gl Hm <«

6.9 Tt T it fearfaw sl

g TiTT-e1 Tk qRerdl-sfet <l ST ¢ S HRef B e |
o1 6.7 T @ G ot qesk i <orian © < fereht
e & gee W fammereen ® 21 fogm w1 gww faw
foprelt 3@ <iam @ e | feT geteht ® SR germe-TEd
oA S el @1 fedt emeet fem #, fem-aw
F,, T2 1 A1 dremmeeer feorfq 9@ foemds x &
GHIT BT 81 2o 1 Areareree § faee oA
(fe 6.7b) =1 e (Fat 6.7¢) @ Geha 21 Fagim
o feTQ e o1 7w, gk o1 foram hetran € o1 ifordt
Wﬁ%@ Heh L ad r°h¢||\_F|T H*dl%:

| F,=0
(a) x=0
/777777777 ﬂﬂ/ [/ 77 x:
x:
[ F_ R0 ?
| X U

(b)

| .
7777777777777/ 777777777 %
'—X—H
|
F— P oo 2
© | X BOTE €

[/777777777 X

@ B B

fera 6.7 fordl 7 & 9o AR 9 98 §UT ek W RGT-a6
&1 75w
() 7 wre7 feefer @ fereenma x g € al g
ITF, g E
(b) fa= gT fagn & fag x> 0 SR F. <0
(c) weifeq fagm o fomg x < 0 SR F. >0
(d) F,a@lx o dt= @i« 721 el | o
A1 %7 et RT3 GRT for T 7T 7ot
! Frefia @ear 81 F, 6 x & fmda

W, = —kx” /2

F. =-kx
&l i ke ek T fradis @ e 95 N m-!
B1 9% Je 1 9 aga Afusk B, q T 1 g el
S €1 A€ ko W1 HE %A €, 99 39 4 (gg) FEl
ST B

M ST fom 89 2ok i S8 1 W, S T
fot 6.7(b)  femn w2, it =R = 9 i
g 1 3z fom =1 fegwme x| & @ fem-ae g foen wred
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afiferet

W, =TFS dx=—xkadx
0 0

_ _kexy
- 6.15)

T S 1 gH a1 6.7(d) ¥ 3@ 7T 191 oF e
Y off 9 Ghd B AF e ok e R g
g1 foren T R YA B

k x,%
5 (6.16)

Ifz o =1 faemd x (<0) ¥ Hifed foman < € q@
ff SR ok T 21 T-aa w, = - o2 /2 FTE
FA T TEF TR TA W = — xeZ /2FE F R

IfE ek ol 3Heh R foreemd x | faw
forema x 7o forenfum fofen < @ @ fofn-aa g
foren T e

W=+

2
W,=-[kxdx==t-—L (6.17)
2

) 2
31d: fom-aa g7 foven T w1 haa R o fagst
W fR w2 21 i w9 § W@ ek @i feufq x @
e T B SR o x, feerfd 9ok ot e e wr At

Xi 2 2
Wsz—jkxdxzkxi _kex

=0 (6.18)
2 2

o1d: T 91 g fdl 9 yohm § o = =
I B 21 e TRl T Y fee © TR ) T we
e feerfa T F1eR e @ S foF g g T8 el
TR (F, =k x); (i) T8 9 FE H@ € SRR
five &Y iy wg sifan fafil w® fsk o 2
IereToned, Wi (6.17) | oTd: foim 9«1 T wwelt
A B

ek i o9 6.7 o SER x, d% Wi S ¢ SR
R foRmarareen @ it W ©, 99 SUh! T AR
ol Wt ¥ g T fedt o feafa x W Frefafea
®Y § & A, T x FAF —x H+x F WA T

lk x2 =lk x2+lm v?
2 2 2

&l A AR STl o Geeror e w1 S faman @
TH STTHR ek 1 A1 v AR Tt el e
x=0 T Afyeshad srft, 7eiq

lmv2 !
2

2
m =§kxm

k
a1, U= Xm
m

oI AT 5 k/m %1 famn [T2] ® @R 58 i
forfia w9 wel B1 =&l fepr 1 nifaqst it feefast
ot ¥, 3R frufas ot 1fas ot § Rafda & S
®, AT et ek s o et € | o1 6.8 o gment
e freqor feran e 2

1
2

E=K+V

\%

K
-Xiy 0 Xin x=
forT 6.8 fondl g @ 52 gU 72eh &1 feefas sl V 8il
Tfrst it K @ Waatde seaa Sit g & (19
&1 U A &1 4 ThH-59R & [ & 97eifq g7
e T w7edl & d 9N el €, W el AFAE
F9l E =K+ V &89 3R &l 8l

ST T[2ehT Qe § € Sreri e feurfd 9@ sqen
foremes 3= © w0 foim w1 feefast S vy #1 &m
I A 2| ot fgwma (7 wdie) x ok foe S
fargeror gera @ R

(6.19)

T gaugds wentud TR W weha @ fw
—dV/dx=-kx 5 T o5 501 81 5198 m 599 o

1
= —kx2
Vix) 5

> 3ISTETUT 6.8 HR e i f@M o faw (31HR)
HewR o fafa= fogm feaiet o6 fem o
ThH TG FeTdl §g Rl oh oz I ST hid
&1 I <RSTT fordht TeienTceh STETuI H i 1000kg
T hi ®HR Th et g W 18 km/h i
I 9 e gU, At e W e T i O Heg
Hdl © T foi fedis 6.25% 10° N m @l
fogm =1 eafereran Hdtew @ Bim?
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E6T R ol TS Sl Afehan Hdled W 9901 €9
g fog = feorfas o o wftafda e s 21 i
HR HT A Sl

1
K= — mv?
2

= L X 103%5%X5
2

K= 1.25x 10*J
STl %R ! =l 18 km h! %! 36 SI 91 5m s
Refdd = femn e € | [ FET g% e @y ang g
fh 36 kmh' =10m s ] | Ffeh Fei-gXe o
o STER Afeshad Hated x W o i feerfas st
(V), Tifaefiel SR 1 TIfas el (K) & SR et 2

37d: V=ékx,?1

= 1.25x 10*J

T T W TH WA FW ¢ fF x, =2.00m

w7 < T 71T 3 feurfa =it g0 oneet &9 & weqa foan

21 78l foT 1 gerumRigd 9 € 3R Hgw w1 sy

o e B <
TH Gef aa W Fo foquit #id gL 36 A9

T GHC A

() SR foe=m o w7 & fawa § & gue T8
Bl 39 SR H BH HdieT w1 qieher Y Hehd
? oifehe ST 9T SiqUet 1 Yo Te Y Hehd
oree =1 Hte g 21 o1 hifereh ol 9 T
& o, 59 frem o fow =2 & fodia frem o
T I SAETTHA 2|

() Feft 9t TReft et &) Sareoned, g¥v uw srrRad
a1 21 39 fefy o, soi-we frem § ffaa
TREdA A TSI TH IFE 6.9 H T TR
TR

(iii) Feorfasr St 1 3 @emt @ faan o @ fom
gfaergar ffeea < famn s @) fogm-se o fog,
x=0WeH V=00 B, e1eiiq o fa= faim 1
feafast w1t ¥ off o o 96 mg o
foTe g9 geslt 1 Tag W V=0 o on svTet s
T BH @ foh TEREUl o HEAs MEATaR aa
o U, TRt 9id | . 30 W ¥ garan
&9 Y qRTfd et & qenty, freht fereremn o feerfast

Tl of e s o) g w6 feafa ffved @ &
TYA, Y& § 37 ok foe=m o 3t Fm 61 are
EZCIRCIIFY
> 3GTEVUT 6.9 3TEXU 6.8 H FY0T T[UMh 1 T A
0.5 TR FHUM! o 3Tferehay GUies 1 UReher
Hifsu|
go7 : ToqT oa SR s o, <A € wdte W Ty
FH U G €9 @ FE w0 7, 99 fF o 6.9
femmn T 2

TN
W e
O O —>+ymg|

/7 / 7/]7/)?
l GTRTIEAT
mg frerf

forT 6.9 &9 R W IRIYT T
&l BH A3 ST Geq0] o Tgid o o -l
YT T GART W B

o Sl § Ufedd ©

AK =Kf—K_=0—lmu2
i 2

Fd 9 g TR T wE
W:—%kx,zn—,umgxm

AK X W 1 THihd 3 T &H 9 Hld 2

1 2_ 1. 5
—mv°=—kx;+ungx

& 4 mg=05%10x10=5x10°N (g = 10 m s
T T | SIS THIHUT ohi A hid W &H ST
x ok for fret o weeRwor e et §

k x2 +2umgx, —-mv’=0

—umg+[u2m292+mkv2]1/2
m = K
STET B x oI B o 0T THhT HFIHE S
o forn 1 eifeher Wl w1 weteRor W wiaeenfua s
W EH W H ©
x =1.35m

S STYMTER ST 6.8 | Wiwd GRomd § % 81 <
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I A1 o fF fie | @A @ 3 9o °§ &
Tl 9 F, o g0 o a9 F, €t Ak
FA-GEU o A H fofaq aieds w gem
FE-Fl T W

(F.+F ) Ax=AK

RiG| F Ax=-AV
d: AK+V)=F, Ax
AE=F Ax

Sl E el Fiteh Sl €1 gee 99 W g8 Fe &9
o ot ®

E-E=W,
STET W 3Teeft 5iet 51 Rt e R R e e v
oF AT fF Wi | f T T foRig 9y W R
F T S fo W 9 § T 2

6.10 Fl o fafi= ®q : Fwi-wveor o fam

et STA & B A3k Tl ot foa=m ot IR 98
T ok 28 < fore Sifor | faenfa fean S gk 2
g T O ST @ stefd wfist St 3R gEd wEuo
sreren fearfq o senfia srerfq feafas vsi) s @gd
T w0 H W T € S U ®9 9 g w9 H HE
fafera gro wurafia foan st @ e g6 o eft-msht
e Tl Bl

6.10.1 e

T B € 3@ o ¢ foh ooy a1 weeft o e 2
wfen e, S0 o @ Helfd © (ST 6.5) | BT
m S 1 T B Al T8 R v, =1d o fewera
T x, T TR Tk ST 1 x, TR TS 0T A [
W R T wE fx, B OwE-SS owEE W
%mv(%:fxowmélqﬁgqmw—mﬁ
Rt Tk & HfHd W@ @ &H Hedl foh T2oh i TfS]
Foll, TI0T S o HROT &ifd g T 21 A S ek
T TUET R T FH a1 T foh SRt AT AT —d1
93 T €1 TH01 et g foRen e s erfra e e
2 31fg SoH1g STl o &Y o U IR 2ok i LA
B T S ok 3R U i Sidfieh Sl i &al gl
B TiidenTel o €9 3191 BTl i 09 o Sk 9 WEaHT
T SO Y B B9 1% | 38T TR v Sl 9
st 1 TR el Tfa o Hefua € | S S
o TAMTRYT hl TRATITHS RO 36 T&01 ¥ e i
S Fehdl € Toh 1 kg STe1 10° C 321 BH W 42000 J
Sl qoK HLT B

6.10.2 TEEE e
e S A HeHaH Tkl Therdl I 1 Sd T8
a1 o TR 31T 1 e eafera iR Frifa fwan s
B1 80 T T Teerdi =i 31ad o e (A St
3= T4 B <1 3R el o @ ki YTl (TEmEfeh
Felt) HreEn fSEer R0 §H Haq o I Y 97T |
e =i Teh il S foviy ®9 9 TR i T8 TE™ e
e T TTE! S 8 1 Teh =Heh el soiell o &9 § Feaiferd
BIdl B STl orE T Hiferd w1 el Terd o o1 it
? 1 Sk URUTEEEY e Ta Feh1el S oA
TeY B B

T St Tt Afafsran 5 9m o ard
et w1 fa-f=r oM Sertstl oF HRO I Bl
21 Tk TeeR TEmtes AifiTeh 1 Sl 3Hoh Jieh-Jerh
A AT STve U e {1 THElTR stfAlme ge:
TRHTIE T Y SHER € | A SATHBEhT 1 el Foi,
SRl T Tl | A T HOA G et © 37t
sfaferon sremardt Bt 21 afE 39 fauda weg @
SO STy g eteifq stfufsmen et EL |
el o e erl © 3R 6ok 1 kg oh T84 § 3x107 J
Sl g el B

TR STl 39 aell 9 Hafud gt © St aeref
1 TIFIE TS Y 1 A ol TRATISH e oped o
TR STUETT 1 WO el Ses o sifer 3 &1 g,
o feh 71 119, TR el 3R USifera™ o e+ 9 S TEiieh
FS gUR <fek sifidca & fore sifyemd 21
6.10.3 foea-ssi
forgd &I o WaTe o Rl TR sod Serw e §, 9
A © 3R S It €)1 el o SRl giashon
Tl Frrerml 3R forga o o fawa o 29 ae o de |
STl fogd O W o Gag 1 T 9RdE wed uREr
A 200 J/s TSl T STHT Hl 2
6.10.4 TEUE-FSll qoddl
It Tdedt ok 3 e Wifden fat w1 farverd o
& v «ifas wd vamafte ywa |, faafa e
1 SoHM GRferd @l €1 %A SO e uftafda e
Hehal B SeEwond, fear ot fuserent th verEl T o
&9 T o Fehdl € Wifeh %o4 7 dl Scq TRl ST Fehel
2 3R A & T2 AU STeed SR (1879-1955)
3 wefefa fohan for oM oIk e U-ga o qod e
& 3 frefaiad wetenor g Hefia e ® -

E=m¢

(6.20)
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el ¢, Fafd & TepTer 1 =Tel € S e 3x10° m s ™!
o SR B | 3Td: W U TSheiii 5o ok il § uiiad
Y Helfed Teh Sy=aiend Y < ol Sl i qe ®
E=1x@3x10%2J=9x 10'6J

e Tk 9gd o UAH W fR[ 3= A Al farstedt
X % dlftieh ST (3000 MW) o qed &l
6.10.5 TfTeniar Sl

TH 3R el e wifd g fafda e formersrt
TR gy, foged td dood a7 ST o
[THfiehToT (6.20) ] Heier st erfrefer €, ot Tadt 31
T g IS SHA-TE0T hid aTeh Foll ohl AT
off ST TR W E Tenfd 21 THH BESSH %
TR Tk 4] o Fordd §RI Ueh SHeiad Ak ol
? STeehT o BTEgioH o =R AT4ehi o et Sl
Y A Bl 81 78 SIHM-3T Amn, T ge7mm aifd hed
g, ST (Am) @ 1 G ¢ | foreea o w9 e
Tfues, S8 [FEE (@B U), T FH H1 THER GR
Wﬁﬂaﬁﬁﬁﬂaﬁ%‘rw%wwﬁ%ﬁaﬁn
T, AR S H o Bl € 3T T SeauH-aifd

Foll o ARG B S 21 TE St 1 Sgant et
et fagen sifufsan W eneRa ifyeta wife
goE g fagd S Suetsd X H fohan S @1 =t
THl &R, 36 A Tfvetg foged sifufea w
STRa farmeTenTdt ARt g o fufor § off g
o <1 Hepel © | Wt w1ed § fomet vt st
o oKl Sl AE I SoATH-8f0 Am=AE/ 2 9 Wt Helg
o ST Weha1 € | qenfy, freh vt stfafwan o
SmH-a1fd, ARt stfaferan § g arelt seaa-afa
Y TR HH B © | WO 6.3 § Fg=1—Ti= sreei aii
oS B wAg T s W gEEs
T B

b 3STELOT 6.10 IR 6.1 ¥ 6.3 Th 1 YU
SHITTT 81 SIS (a) €LTA.T, o Teh STT€E ] dre-
& fo sTerar st (Seegi-sice |) ;. (b) 3G
oh Weh 3T9] ! Tfdsl el (10721J) Seide-alee
H () foreht gueh aHa 1 T emeR (e
hart 7) |

AU 6.3 fafi= afRgereil ¥ Hag dfeme el

forr-sm @ ffoa il 1068
STHTINTN R 3 SRl | Scdfoid et i 1058
STERTERTT i FOH T 10>
queAren faewed o e e 10%
TEEIR i TEgeH & Goad | fed el 10
qeAT i YOA e 10%°
gest W afufed aifties |R St 5 x1024
el oh U3 o fehe diftieh oA el &9 10%?
e gN fava # &M &t T A e 3 x102°
SHR-9ET BRI aifteh el &4 102°
15 #ed da@d 59 gR fa e 107
et a2 fagq ScaR® W= &t fofa i 10'¢
qfed sz i e 10'®
1000 kg e o 3gd § Fea s 3 x101°
fordt og Sie faum &t Tfast s 10°
1 forex el o <e @ ffsr sl 3 x107
ot ook e 1 S @ e e 107
HHa-%Sd g Ufd TeA TR w 0.5
fordl g5 o T8 ®I qoed | foRen mn wEd 10
=g &1 FeRT (FAl B09) 107
et = (A wifmew) fowsH o stemaes s 10°1°
fordt =iy o wieta =1 fafere el 102
fordt T ¥ soiee[ w1 faime st 1018
LT & TH EY & e o fou awasw s O
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FeT (a) SLUAY, o U T hl Qg oh a0 AT
Tl @
1072°g
1.6x10719J/ev

M T 0.1eV=100meV (100 el seaRH-aree)
(b) o o U] & Tfas ol B :
10721y
1.6x10719J/ev
7€ 6.2 meV o T B

~0.06eV

~0.0062eV

(c) TIEH HHE HI fEd <fFw HeF F @9 7
10'J
4.2%10% J/kcal
Te] B0 GHER-TS SR uf3erie 1 9 9ifd 1 )
&7 T §1 3 9IS 1 9 1 helldt § Soord F
T 3t W 2400 el @ FH GUH o H1 GIAE oA
21 Sl 3% e Aoy a8 fhal shall (keal) ©, 7 &
HARI| 2400 et gl SuHT F Al st wis

. fa) o A fa)
‘{@ﬂ? ST 1 IS Sh )T "HHT—T: 1 Tehedl-ch el

& 2 <

6.10.6 Fl-EILUT T fagia

T 7 3@ © T fonelt oft frehrar 61 o =il sl
Ty Bt § A 39 W S F o g Gl ¢ |
e wERd Fo oo rEeh € d Atn S B 5
AT T TW; AU, Fh9T IR eAlT e §
T B ST €| 92ty it op Geft &l w1 e T
W EH UM § T i Feee i e et aRafdd
T2 2reft| el Uk 9 W T T F AR 81 Fehal
2 wq Tt faeifi frem 1 et Sl fFrad et 2 |
Tl 7l SO B ST Fhdl @ SR T & TR

I Fqui fava =1 w& faafa fem & w9 4
@1 ST Hehdl © 37d: va &1 el Sl oR ® | AR
forver % T Fee W T A A B % A T e
H gaE 961 o et gtg et =)

FrTl-wRerT fagia i fag &l forean < wehen 21
qenfy, 39 fagTa o Soets i i feafd e &l oTE
1 TEOT Rt RN iR fafir= w0t o s o6 wiar
AT, weA fogm 3k Stem fagm anfs, fagm =t
fafe=T Smenst w1 o o Heg Y 3dl € | 98 Sk
WISl H TehTehT0T S Tfed o el 1 YeH hidl ¢ |

~ 2400 kcal

S AR S e e e e
3R ARt STenfid I, Sll-SuiaRoT & TRt 7 et
w9 W it @ B

6.11 vTfad

T Shelel I8 W1 € qar el @ fom feRelt i W
o % o T s1faq =18 ST oft sevass © T
g & e @ foran 7o B1 &W wed € fop oAt
IR &9 U W 7 9K 98 Shadt Rl q97 o =R
T %k =g & T S @ 31 o 3 W ash ¥ =g
ST B | 34 IR hl 56 gHA-gT § qRwifd i §
e & o T o1 S waia gel e aa
1 3frd W 39 9t gR1 fRT T wE WS 3Ey
o HHA ¢ o I § qRefad s g1 e

w

av t

arcetioTe It sh1 ofiea wiferd o Hi|= AWM o &9 o
TR e § Sl GHT I HT R SRR € @I
B ®, 37efq

podW

dt
et foeeme dr ® o1 F gR0 fowan 11 % dW=F.dr
B B1 37d: drcaifores v i Frefafed R 9 o
o H GHA ©

(6.21)

p-r.9"
dt

=F.v

el v drerforer o7 @ Sefeh 9 F 2

4 3T ST 1 Aifa wife ot T st af¥n 2
TEHT SI A a2 (W) 3R fomr [MLPT#] ®1 1W &1
M 1J s o SR Bl 1 STSNed| vdiedl § 9id g5
o Yol ° § Uk Yadeh o= die o ATH T I T
T 912 (W) 1@ T 2

yifer 1 gd GO W 9E Wi 2

1 3799 3 (hp) = 746 W

Tg ATAF AT i R, ACIEEF SAS ohi FHId &raan
! I H o oY YF Bl 2

e &H o SueRtr; SE—faega wed, e @ik
yefiaer 2fE Tiied © df &4 Ak o § SHaer Sl
B E | T 100 91 &1 969 1052 | T fohaliane—sel
forgd Sl 1 @ w2

(6.22)
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1A 100 (3M2) x10 ()
1000 aE-Ha1
1 faae w21 (k Wh)
103 (W) x 3600 (s)

36x10°J

forga-<vsil &1 @ o T e, 95 kW h H T
ST & TS wreRoraen ‘g’ & AW 9@ JRRd €1 eI
g fh kWh Sl 1 o6 €, 7 o wifer =

b STTEYUT 6.11 Fs fawe fSU® Fa F=HH
(fe/e + =@ 1) 1800 kg &, T
R 2 m s H =R I 9 TAHE 21 4000 N
o1 S I THRT T 1 faie iar 81 o =1

T2 gRI Yawl ~AdH SIfer kT 3Tkt TS 7R S79e
vifed H Wi |
gor  Tawe W o™ aren stegE! 99
F=mg+Ff=(1800>< 10) + 4000 = 22000 N
TH 96 1 Hfad A o T Al g1 947w ST hi
Sqfd &t ST =feu)

HAd: P=F.v=22000x%x2=44000W=59hp <«

6.12 Tug
iferert § &9 T (T § IRed=) 1 18 S 2|
el € el en UE difas el Bt @ e © S
fopelt “fiferer wore o wftarfdia Tt et € | St - g ue
To-TRET0] o 190 SEeh 3= SR ¢ 39 W
o, g9 39 9l 1 agen 9 ST arelt uiEeet, i
g hed €, W WA s i el s fafere, aree
1 A IS H Telg Wk e 5ok €1 o7 g foheel
SEAE 1 ST ®Y H WA GHE T AT H|
H ST R 5 m, 3 m, 2 e s
m, 9 v, ¥ THE € Sel sifated ¢ SR =
=1 Frefod s 81 T g e m, fer 21 3w
Y 1 999 & § TS § e HUT el Tl 39
% o ST m,, S SHE m, | S formmeren §
2, Horz &Ll € S o 6.10 | Tafwa foman e

— If
m
/// :
U,
1i
~50
oL :
m m2\\2@2 X
N
~
~
N
m, ~Var

e 6.10 o 57417 m, %1 371 ek 594 m, 9 Geg |

Heg o q¥E SHE m, 9 m, fafa= feemst # wifa
F &1 70 N fof Foamm, Sk o SIR R | Ffier
ey 2|
6.12.1 TARY T AT oI
ol Gerg | o e o1 e Yt HorT foera Tee § e
e 1 oRfyer Ham 3w 3ifaH Helm oF e gl
21 30 F1e1 yhR @ fag foran < Tkl ® | 59 S i
e Y € Ol GEg THA At | HTERd T ST e,
STk TLER HoRll W IRef o o1 hROT Bid B 1 37t
Ap, =F At
Ap, =F, At
&l F, T fie g0 Ted fie W omiftd o« €1 55
e F,, 7o fie g1 g fie W omifyd 9 81 =
o T % AT FREHER F = -F, e 8 | 98 <9
g &

Ap, + Ap,=0

I 51 GEg THA At o IR Sifedt &9 9 wfEfda 8
@ e dl oft Swiaa aRom e €1 = e w1 g
1o Tk &701 W T € 374: Tl Tie W ARIfd et
e, R fie W ARG s o6 ser W foadia
feem # g

THA SR 7 1 Pt TS Sl STeavh ®9
T giferd el @l 1 W o SRH et iR faet,
Foa1 31 LAl Sea= hid B 1 SRR Tt STl 1 D
9 el o TR T H UG € Sl 81 4 Swiek
T SSEMEI 1 e arert ‘g’ fomn et sei-afa
o ST o TTd T HL A €, S e R emfis
it St 3Rt 3w TIfast STl o SIeR g1 Wy HEg
A At o S 3T TET @l 39 YR o Heg i
TR GO Fed € | T @i af% fagpfa e aeh
2 oI i fie o o UveN oaE § W el T
% T T9 YR oF THE hl YUTa: YRS Gog Had
&1 55 atfafter mezrerd feufa STk W 3@ i fierd
2 v forepfa 1ifyes &9 9 %9 8 St € 3 yrfae
st @St eht 3TT¥Teh &9 ¥ erfd € St €1 39 wfe
®9 9 YRS W HEd &

6.12.2 Uah{aHla Gz
wagYH B9 fRdl quid: s §eg o fufq &
e w3 B fo 6.10 W

6,=6,=0
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132 ifereht

e Wug W T wEn

&S Y8 T HEE 1 TN Hid THA Y A HISIEAl 1 WIHAT ST GGl &1 TEEl, FUU o ShR0T Ty
THEHAA o @ @ welt gEw, A fafu= o @t < oeqd WS W Heg il @ odl S
e Hog o T oqaferd S Hiod @ S qoh foh 9ok SoUHH oh U8 W T & SeE W A @
o, §og | Sl Uscl q W o I a5 H S oRqell oh o i WA 31T hicd SR

TH WA 1 Seater Ko § w0 @ 3 A ol gHw e Sl 21 F R ofifse, e 9w
T (Srehe Sicl/geare/ardiard) den g gawh! (2 diares &t felaa 2 afd) | gy 1B
el A 11 AR T 1 m SEE W Feater Ko § fvEgu) A e 98 fhan $w ssd ?1 55
3= (bounce) ¥ STeh Tgel AT 3tk I1% H I AT &l ok Fehe 37 F1d &1 ST (v? = 2gh T START
hToh) | 38 TR 3T YeAa 0Tk 1 T Tehd 2|

39 Tk ST TS 991 Tk BT TS 39 el | 39 YR Yehfeq fop W m
g =9 q1 BTkl S Heh S @ S fop fom o fe@ren e 21 S B uw
1t fiREy) = e P o frd oo <H @e-we © @i fa & g <

21 =19 TN o 9 g yge 1 STUe, Sa 98 Stehdl TE TE off, v S
T 331 © STk goehl 1€ T 3 m S 3341 ©1 A% o T 39 )
1 WY-TY TG YW T BAh! T8 hl FER-SER S 3 o oo Hel HIR ‘
31 U TE Hen GO 2

319 e} o HaATTH HAISH 1 g L Ghd © S SR qaTH G962
T ol M9 fordl WM qell W A9 Wehd 81 el o RMWeH qen eAfam l
AT I A HE w1 Tl w0 wE G W 2

my, = (m,+my)v, (Fom s o frem @) My = muy, + myvs . (6.25)
_m THIHTT (6.24) S GHHIT (6.25) ¥ €H W Fd &
Uy = Bt (6.23)
) ) m ”}2 mlvli(vzf —vy)= mlulf(vzf - Ulf]
qug | TIfas et i afa: 7o
1, 1 2
AK = Emﬂ-’u - E[ml +m, Juy Uy (0 — ) = vy - U12f
1 , 1 m 5 = (v — vy ) vy + 0y y)
=My, — o Vi [WHH (6.23
M A—— [ ( ) 5] 7 by, =y 0y, (6.26)
. m, TU THIHIT (6.24) T Wfcenfid HT W EH W H &
=—mu;; |1~
11|: ml+m2] v _(ml_mz)v
Lf m, +m, li (6.27)
_1 mm, v2
om, +m, 5 2m,v,, 6.28)
qaq of T . 6.28
S o STULTER T TS M m, +m,

ST, 379 T T H feetfd o7 ot w59 R SR ARE (v, v,} 6 ARE {my, my, v,)
& | SIS el o FET % " 9, = 6, =0 o R, %ﬁﬁwﬁﬁélwmmﬁ?ﬁwﬁﬁw
WW@WW%WW@W Toalt H wfeaet frery urd w1
=2 TOM I : A <A Soa9H THE ©, A my =m, , 7

mu,, =m, 1f+mzvzf (6.24) vlf=0, Uy = Uy
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1T o SeAH foRmaTeRen § o1 S € 3R wog ok
G SHU FSAHM, YeH A h1 SRR o U T
T R

FIMII : I T i o1 go7mm gm fie & soomm
¥ gd Sy 7, 1 m, >> m, 7@

D, ==Uy Uypz= Y

I g fEer dr @ Safe goleh S| &1 o
Ihitd 1 ST Bl

p ITTEYUT 6.12 YIS Sl ot Had : fordl
TifeRta Rigex o dammedt =gH (faftre €9 9
AT 10°ms™) &l 108 m s o 97 doh Hid
T S =nfew aifer ifvrerta forae eifufean o
I T FATIH o FHERASR 25y @ SR
T i Aiehdl 34 8l s fag Fifsa for =g
Tk gk AT, S SARET a1 HreA g
SSH =2 o SeAHH o1 A5 o T €, T Hereedl
ez HT § ST AfehTeT Tiast Sve1l bt &ifd X
21 T T wRred 9 9 S (D, 0) e L,
St =gt Y T T HE AR I €, Ak Heem
gl

ge7  g2H W YRR TS St €

1
K = Emlvlzi

Safer T (6.27) § THET Sifqd TfAS e ©

2
1 2 1 m; —m, 2
1f=§m1U1f =§m1 mo+m Uy
1 2

Safer fomed TfWE K,, /K, g fa=Teae fast st
52
f,=1—f, (T §epg)

_ 4mm,

_(m1+m2)2
I IROTH i THIEHWT (6.28) I Ffawenfud ek
off Ferfod foren S Sehar 21

TFIREH o fAU, m, =2 m, 3R &0 Wa w3 €

f,=1/9, & f,=8/9 T 3Td: = HI T 90%

ot gFAfm 1 e&did e S ¥ e % for,
£=71.6% 3R f =28.4% Tl Fcilch, ZITRR H, Her
e ol €1 € o R0l 98 Gl hIh1 9 el €1«

fg 41 et o fyes qen o1fqw o T & W
@ o SfEe e Y € Al U8 Hog sl TRiaHE Teg
1ore Hre Welg ed © | B et Ui o fore =g gem
& for fie 1 w1 wifd =t feen formmeen o @ fie 2 &
FE W R TR WM, AfS AR o qen sifaw
a7 T € qel | e dl gy fgferita wean 2

6.12.3 fgfaria wuz

ot 6.10 TR 55| m, | TfdHM S| m, 1 Helg
1 o701 LT €1 39 WhR o Weg § W@ o wierd
T&d 21 =i Tam ush afser i ], ora: 7 < faamet
{x,y,z}%maﬁqmmwémagﬁ
YA m, T4 m, o SAfaH 97 Fi et o MR W
Heaet o1 T sHifsTy 3R o st fof =1 x-y Teae
21 {9 GAT & z- 52k T GEI0T I8 <9I 2 ok o
TEE x-y THAA § B xFH AN y-5Zh o FHIHI
=2

muv, = mu,cos 6 +m, v, cosb, (6.29)

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

sAferr feafedi & o 791 S € % (m, my, v}
snﬁ%l o: TUg o N, W UR S Ui
V. Uy, 6, 3T 6,) TI BN T ST TR W A

wﬂw%wﬁ;e 6,=0, B9 T7: ThaHa T &
e gt (6.24) e A

e I WoE Yo €

1 s 1 s, 1 2
Emluli :Emlulf +§mz"’2f

g g g1 (6.29) 9 (6.30) o el T 3R
Gt o 21 @ wife aeft off gan ure |t st i
1 Idl T o T Teh THiehLor A 21 37d: 97
A H oF fol, IR o7ea Uil § 9 %9 9 %9 Th
SR Tl 7 S 6, @ B =few) SeTeTonsd, i
6, 1 Tior Hyg=reh 1 ot Afd | x4 § y-318
T A H fwmA ST THA T IR {my, my, v, 6))
o J1d A 9 B0 THIH (6.29)-(6.31) 1 TAM Heh
g} Tufor o T 2

{ 2f2

(6.31)
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b 3TEYT 6.13 UH oiifsie for foat 6.10 # fafs@
gorg fafere 1 SHE 59H (m, = m,) aet <
e} o Te g3T & FTeH verm g 9 (SveT) e
? 3R fgdia 1< ‘<iea’ e 21 faere! «ea
< % 6,=37° o HIT W HM H Tt et H frren
el 81 Jel qH ey fop Heg goame € aen
Ty ik ot R TSt Y £ | T 6,
HifT|

ZoT ifeh oA HHH € 37d: HaT HXeT o e,
vli = vlf+ v2f

et % IH Ul 1 9w W U e

v1’=(Vip +Vo, ) (w1, 495 )
=02 0,0 2V .V,
={v,?+v,,2 +2v,,v,,cos (6,+37°) } (6.32)
<feh THE JeATEd € 3R FoHH m, = my, €, T St
o LT, GHRTOT (6.31) W BH W e €
v =07 +u,,° (6.33)

ST 1 FHIR T (6.32) 3R (6.33) T o A
T,

cos (6,+37°) =0
Ad: 0+ 37°=90°
Y4l 6, =53°

T4 g e € o @ gaH gorme o 1 e o
¥t fer 2, youd yomy wug #wd € d
Tz % YA, S TH-FH W EE T U
T | <

g g9 fasha T8 aret el gomml W fa=ar &Y
IR UM o foF Tz At i @ < fie Tk g oy o
F @ favE eTedd Ol @ Sl @1 HREl, ShRH del
faferard & ©a o die ww & e R

TR <k Sfteq | Heg qeft g € S | eeqd
T TH 1 T91 3| AR foaam HIfSe fof hiE 2wehg
T T G T T 3R 37 @17 A ST Fo1 fohadt
R T AR a1 ge fenedt feen o =ren S 21 =t
R AR T W FHTERG el ¥ GHEAT €l B1 39 IR
1 S 1 b1 shed 2| 5@ A qen feened o <Hf
U7 A BT 98 SToh SRR o, S0k SeaHM, TR
AT STHTY qAT 37ch s g arelt 371 fohan oF YR
w fasft 1

ARIIT

1. -3 759 & oER, fedl fie &1 wfas s § uRadd 39 W oNfud a 9a g7 &

w1 ? |

Kf_Ki=Wnet
2. FIE g G& Fead © A (i) 9k gW fRE ffe W fran w9y W fR 9 #eh ohaa R
é}aﬁgaﬁ{xi,xj}mﬁskm%,eﬁw(ii)mmﬁmwwmé,mﬁzéama‘rm
q fordt U9 9% Uy § w@A: oo URihe feefd W ae| Sm S 2

3. THfaHE WE 99 & U W R I Bod V() H TH YER TR "@ed ©

__dvy
F(g= e
29
Vi-Vy= J F(x)dx

Xi

YT,

4. =ik -Gl o fagid % ER, Ak fhd fie | wERa 90 Wl € 9 e &1 go Gihes sl

IR T 2
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5. m S % fHE FU F1 oAl B T8 W x SR W [T Refas S Vi) = mg x et 2, et
AR % WY g & WA ¥ qied Svemig 2

6. k Sa-fodis o form, ey fe=m x 2, #1 g fefas o 8 © ¢
Vix)= L
- 9

7. ) Gfee o afew stern fig quATe #1 €9 A-B forad € (30 AT B ®9 ° Ued §)A-B TH 3w
Tl & Ffeeh1 99 AB cos6 el €1 0 6wl A9 B % i 1 S0 g1 A-B %1 HH Ffh 6 W FeR wa
? EfIY g ©FTcH, JOTcH 219l Y1 &1 Tohdl 1 1 WiGwl o K9 (AT %I oAred Th ie
o RET qe W WKW o Uee Meh o QY ek oh [UMES oh 9§ H Tehd &1 Thih Hiawn

i,j 9 k¥ foau o Frefofa 7ea o< W@ =R
i.i=jj=k.k=
wr i.j=j.k=k.i=o0

feer qorHe wE-fatg qen foaaor fmi w1 qeE w2

[M L2712} J W=F.d
st it K [M L212] J K= % mo?
d
feafas it V) [M L2T2] J Fix) = - %
it it E [M L2712 J E=K+V
form frdis k [M 2] N m F=kx
1
V) = 5 kX
wif P [M L21e] w P=F.v
_aw
dt

faemuita fau

1. areRE “foRT T T T g SifST” St ?1 e iy o a1 Sel o gge g R fie o fafvem
foeam® w3 ¥ fRu U S 1 T Soer@ ST Afeu (2ran W] 34 gu Toeadn SR S =ifeu) |

9. foram o & Wk AfET R 21 AT Wifaes URT YACHE A1 HKONCHSE B Tehdl ©, Sk FoAT SR i
el A Afew UivEl B fRd fie w s @ vum ae W e T s r kunerss Bl 2
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. A o g FeEEr, e < fUel o T WER TEh-T@ Wi Sel s A e e

F12+F21=0
W & dell gRI AT Tk R AN WA g TEl g ©, stefq
W, + W, #0
qufy, H4-%49 78 g 9 & qHa © |

. Fwfi-weft freh oo g fRy g R Y UM q9 S w1 S Wehdl @ SR Wl 1 Sieh-3lh YepTd

TE A A B | 6.2 § UE W T, @ FE-S yHa @ v fefd § wEe fR w2

. FE-FS T e o fgdia Fem @ W T2 wE-we W w e o fgdig fem o efke g

o @1 S Gehal 8| AiE Holl o G o fagid i, Gl gl o o wE-ss 999 % T Hewqul
qftomH o ®9 § HHI ST Hehdl 2

. HE-Fe yHg gl Sectd W ° @0 g 21 3 e Al § off on] fhe s weRar € 9fg fommoi

fie W oY 1 acll o ARehad ¥ B30 9 o 99@ 1 o gfmfeaq wX foaan sm

. el gell o el Tt fie w1 feufas oot w9en fordt Fraies o eiffvea wdt €1 Seewond, fore fis

1 feorfaw oot forg 5 W g ot 8, 98 Shoel e @ =9 ey T fag W feRk s @1 S e
feorferst Sl mg h w1 feafa o feafest st & forg s fag gedt o gee W foran o 21 foi & fom fmet

Wékxz 2, feafast sl o forw w1 fag, <romgam somme &1 A feafa W formr w2 )

. AR § yde o fefas e 9 Hag 7E el 21 saewond, uvu g grn fRe |@g gy § faeen wen

wr g T ® e A g v 9 feufast S 1 HWeg R W1 wehar 2

. foreht Sog % M (a) T9E % Yo% GO ° i #1 e W Ha SiEa Tl €, (b) s s Sea

(9R Wog WAy € e) Welg whi GHIG o qYEIq € o] el € SR Heg oh Yol e o oty e
&l el | aTed |, Wz R Al i e foreha el W § SfR &1 %R o foeig Ueh g ok | femrereen
o e W
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6.1

6.2

6.3

I

et og R fordlt a1 g1 fobe @ &E 1 fog wwe
Tedqul T WEuHgEs Fary fE frefated afmEt
¥AHE © A1 RO
(a) fdh =afem g foreht o0 & 9 Wt 9 o+t aTeet
T g el e | fear wn wE
(b) S fearfq # wea a@ g/ fwan T wE
(c) forelt oTa 9 R frderdt g8 fhet a%g ™ =Ho
g fwan T %
(d) foreh et &fas aet R TweHH v 9 Tiaee fhe
TR W @ M I g R T &
(e) Tl o= <Aicteh i fommeren o M o fag
g % wiaudt 99 g/ fRE T el

2 kg SAUM i g oeq Wl RN W ferareeen § 8, 7N
o Terdll &t a1 o JHE W Th WSl W I w21 A
1 Tfas-1 Tunie 0.1 @1 fr=fafad w1 afteher i
AR e ufomEl #1 eren wif |

(a) ST T 9 §W 10 s H TR T

(b) =¥U g 10 s H TR T &Rl

() 9 W Fa 9 W 10 s | fohan 71 &F |

(d) =% &t Tfast =t ¥ 10 s § gRadH|

fo 6.11 ¥ 5o THfoHE feafast Si-werl o 33
fRu T & w1 KT ped e hife-Nel W HE 5N
w1 T B gk fefa #, S 09 & W@y, At wiE €
qr, fod ¢ T e & fau, w0 1 T e s wehd
THoh ATERT, 01 i ool A Sl o FEfma i)
o T ifdes Tl o fova § Wiy fSees fag 3 feafas
ot s R
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6.4 W@ e e i X ® foRe o1 w1 feafas sl wer t v

VW = k@/2 @, S8l k ieteh &1 9 fodiss € | k= 0.5
Nm ' fau Vi) @ x & 953 wre Tt 6.12 o fe@mn w=n

21 7 @y 6 w6 fawa & siwld TEE F@ 10 w0 R

I1el U1 h1 AT B Ao A e 5" T x=+2 m

W g R

6.5 Ffafea &1 3w S
(a) Torel Tohe o1 @@l MERUT M o SR SO o R0 Sel Wl @1 Se o g sewees S

ol fhgch =99 W Y H TE—ehe AT ATERT ?

Ymehq g4 oh Wi AR agd & Segwia weneti § sud €| WURvEn YuHehg R Gd 1 Tl §a

YHehq o oiee el Bl g1 TR ot yHehg k1 Gyul wen § Teedid Wl gRI fRA T w6

(b)

(c)

(d)

S

geaft o AR AR 9gd 81 &0 agHved § ¥Ad g
fordl M ITE # F HR-¥R agHvEdE
gy (I I% fhaT & &8 =41 7 7)) & fowg
&7 o THTU1 HH Bl Sl & R oft S-S9 ohfsm
YU oAl o Y Tl 7 d STH! = H AR
gfg i et g 2

for 6.13(i) ® t& =Afd o797 g1 § 15kg &1
FE FoAHH R 2 m Fod 71 o 6.13(0) H
9§ I & G ST W T Rl Wiwd g Ferd
B T Bl W wE g € SR SEeh T R W
15 kg o1 SoaHM o2kl 3N € | Uieher ity
o form feafa & foran 1 = erfers 2 2

6.6 W&l fawey & W@ifeka HifT :
(a) 19 IE TRefl ool FoRdl a5 W R T HIAl € ol o H Terfas S Sedl /5 &/erafdt

il

v

faT 6.12

¢%
<=
15 kg

(1) (i)
faT 6.13

(b) Terdt oeg gR1 o0 o foeg fohw TTu shred o1 oM wHEN sEh! iae/feofast o | e g )
(c) Tt agav fem o el Ham-uRad i < o1 o SRl 9o1/3Tdeh aall o6 SIS o STIshATIamdT

Bt 2l

(d) o=t i fel o eracameer e ® o AT, S wog o 1% T Sserdl ©; Fehm 1 e it St/

@ g/ St B

6.7 wdemsy T fEfafad %o 9 € O 3@l 30 Soi & fog wror ot s
(a) Tl 1 fiei & vy oz o, yois fis &1 Ham 9 oo wifem @l 2
(b) fFet fie | = *E ot Faie o a1 o & 7 @ W E, FEE w5 Fo e gad Wi

il

(c) Yopfd § yoish a1 & forq fonglt &z o o, foreht fuz =1 wfa & foren o1 = 3= @l 21

(d) Tt styeme dog o, et frem & oifaw fas s, s Tfas S @ 2990 H9 B © |
6.8 frfafed 1 IaR &aMyd®, wRU |fed AT :

(a) Tt <1 faforad sl o yoamer weg ®, o0 731 o g 1 Sfeqaty 5 (9 9 gueh § gt ¥)

el T Sl G dl €2

(b) & W& & foreht yoaree Weg w1 @y oty N el WW@d Hem wfed el 82
(c) Treh svcare gz & foq wed (a) o (b) o foIq 3f9eh ST &M 872
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(d) 3% < faferm-i w1 fefast S haet Sk ohal o 7eA, UERIO-g0 W R et @ df wog
eI I Al YAy ? (e <ifo foh Fel w9 weig o SN 9 o §d feefast st i
T T, T F ey fofas et *51)

6.9 i fie S fovmmemen § 2, oR oRol 9§ UwfgdE T Sl 21 gHhl R ¢ gHa W @ T vt
SR &

@ A2 Gt () 2 (V) 2

6.10 T fig o= vfd o 9id & w9 § ww & faen & wfmm ¥ soem ¢ wwa H fomerm,
SR &

@ 72 @)t @) M2 () 2

6.11 fodt fie W fo@ 9 o 39 forelt FRemes Jomell o T9R z - o1& o STIfew 7Ifd & o fag e
fopan T @ S 3@ YR @ A

F=(i+2j+3k)N
S §, §. k P X, Y- TS z- 3 SR Thish WIS €1 39 o%g I 2z-9941 o TRV 4 m I
T 9% Tfa FH o foay SRiftd sa g/ ffen wn % e s 2

6.12 forell sfafter oo wam o UH gola SR Uh WEH 1 HgEA el § fed ued ®o1 i Tias sl
10 keV ® 3R T& &0 &1 Tfast 1 100 keV 81 S0 ShiA-91 domm 8, geisei a1 W2 2 gt =ell
1 ATIA TG HITC (AR H FFAE =9.11% 10%! kg, T H FFAE = 1.67 X 102 kg, 1 eV
= 1.60 x 10-1°J)

6.13 2 mm 5521 1 =i &1 1 93 500 m 1 oK ¥ geeft W ARt €1 ge 7o sk S o o
&= qF (91 o T Uiade o HRU) Fd ©RO o WY ARl B SR i stfushad (Whme) =
T R A 7, 3R SHF 9 THEEE O ¥ A FH 31 g9 K1 g3 W SR A0 F TR I T
e 9 H e 9d g/ fRa e @ fRa g 2 Ak 9] w1 e gt 9% Uged W 10 m s
B S aen ¥ it 9@ g7 fewen wen & feaw s 2

6.14 foreh To-um & *1E 219 200 m s F = Y AfeAd o WA 307 H1 F0 A I A o
THUH YA: TEH T ¥ A" Wi S 81 3E wog 6 waw wifed 87 98 Heg YAy € Al g ?

6.15 Tohel 9o o el W @ HIE q9 30 m3 A H1 G HI ht w1 15 e § 9% a1 71 A ShT geAtt
e ¥ 40 m TR & IR TY FT &A1 30% Tl 99 g femet foe witm w1 swEnn femen e 2

6.16 T guEdl sfc-faafin Th-ga & Hudh § ¥ R fordt sorfed de W fermezen € €1 vk @ wAH
FUM 1 HIE O Sie-fafin, St oW § V w9 MaeE €, 9@ gug w21 At Hug geay
® df Guz o v feEfated (e 6.14) o @ sE-w1 qRom G99 2?2

sy
1 23 —> o o D
® ® =0y
-— 2
v
— o8
=0 ——V—> (i1)
ST
- (iii)
4
3
faT 6.14
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6.17 Toret iicteh o el A 1, Sl Seaier § 30° &1 107 &1l ©, Bie 5H
RO W, formemen § @ W Mo B ¥ T © o % 64 6.15 I
o yefiia ©1 9 wifse b Wog o uveEIq el A fehde Sl Sedr @2 30
TieTehl oh SRR ! SUET Iy 3R HH wifery foh Tog gearey 2 !
6.18 Tl wiicTeh o Tieish 1 &fasl sreeen ¥ Bigl 741 81 4K dieis i e
1.5m % al ey fag W e W Tiers i = @ g2 9 T wn
? fr ot oRfas Sl H1 5% W o9 WY % fows & @

-

>

W%l m. e
6.19 300 kg To9M i &g e, 25 kg ¥ &1 a0 faw gu fedt worfed

99 W 27 km h! %1 THEEE =l § A 1 hS gHg geEn S8 o B

fordt 8% 9 30 0.05 kg s &1 T 9 Fowrere et & %9 W e ot faT 6.15

21 W F A @il B9 % UvEn el ®1 9 B ?

6.20 0.5 kg SoT9M &1 Tk %01 v =a x>? o7 4 G I T HW@ ¢ 98l a=5 m/?s! 81 x=0 ¥
Xx=2m TF 39k faeed ¥ Fa aa g/ foman o & fewaen grm 2

6.21 el qoEent & =i, &9hd A o g T sl FHd HYd €1 (a) A% BA1 v o W I oh e
o & wedt € @ ¢ THT | THY [ el 919 1 SoAEE F1 € 2 (b) o1g i TSt Sl @ e ?
(c) A AT for TerTeremhl Ba 1 25% Hofl i foea ool § ®q=Ra T <l 21 a€ A = 30 m?, 3R
v=36 km h! 3R ag * 57 1.2 kg m® € A S foe wifs 1 qfemer it

6.22 HIE SR oS % FH & oI 10 kg 578 %1 0.5 m o1 o % 1000 SR I3 &1 FH ofifsrg
% weieh SR SoquE i A o | @i g Sl atad e Sl 81 (a) I8 TRkl 9ol o favg fhd
% HIA 7 ? (b) AR T/ 3.8x 107J Fett Ui feheaomd 2mYfd wxam & S foF 20% <& &1 R ¥ A
Sl § uRafdd g W @ df g9 et o @ #)osem?

6.23 FE AR 8 kW faga-wifad &1 I &3 21 (a) fordlt &ifast wqe W @Y emufad 89 =t 9R S
%1 fEd T 200 W m2 21 4% 38 Sl 1 20% 9N I9EEE faga Foil § S fhar s Hehl
? @ 8 kW =i foea = o fore fohe eisiher o1 trerwarshal R1 2 (b) 39 &thel &1 qor fehell fafyrse
99 1 DA 6 GAFA H RIS

SfaRa 1

6.24 0.012 kg FoOHM ! &g el 70 ms! &1 &fas =1 ¥ 9@ 8¢ 0.4 kg A o AHS! & ok 9
THUHT 2ok oh TIUel i &1 Tormarereen & o St €1 T[2oh i o4 9 Wdell Rl gRI ol T 81 Uieher
HIT foh et for@ SoE qF SR Sea1 @ 2 2ok | U g2 W1 1 WEN okl i AN wE)

6.25 < THURfEd oTd 7Y, fod 9 % #1 e Afue ? SR g &1 @ 9 7, g A W firerd B fag A
T Y UY W TH-UH TR H e ¥ {9 wewe S @ (e 6.16) 1 # 3 Yer U g gy
W = TgET 2 9 91 U & e ¥ ge? s sifse) ik 6, = 307, 6, =60° R h=10m
e @ d <l Wl 1wl T Sk g Ae uge § foq e wmg amn © 2

a7 6.16
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6.26 frdl & 3Md Ta W W@ 8T 1 kg FA9H &1 [ea fohdl 100 N m™! o freames ot fogm 9 fu
T fo 6.17 o SER NSl €1 Teon Wi T & fomn fgeh feafa o, formmemen 9@ ier s 21 e
fermrereen # o1 ¥ UEW 3 9 W 10 cm "9 fawsh Sl €1 TEeh I A qel oh Hed FHo] i
T HIT | WM e 7 fom w1 some suaeig € eIk falt sdRRd 21

k=100 N/m

S6850600 §

37°

a7 6.17

6.27 0.3 kg %o 1 &2 diee 7 m s i THEAE =1 9 A o0 Wi et fore +1 wa 9 figar €1 98
forwe & wel 9 ek @ (W &1 o = 3 m) 3R a9 =&l diedl ® | TRt 5T fehaet S Sea
e ? Afg fawe feer ot @ @ of9ent o) 389 9= giar?

6.28 200 kg So7HM i HI$ gefl fhdl IR 99 W 36 km h'! &1 THEHH =1el § THM 21 20 kg $oT9H
T HIE Ted1 el o Th R & TR fR % (10 m R) el & FUe 4 m s HI 91 9 el &1 fa
w1 fooda faon & Sred & SR glell @ STEX g W1 €1 el Hi AfaH =l #0072 o o LA AR
F ok wHI ¥ et 7 fopat g8 @ &i?

6.29 9 fu U fo 6.18 ¥ fau 7y feerfast Sl aehl & | HH-W g% GHe: < fafead -t o geawy
Gog 1 Ui TE w2 FEl r Al oh shwl oh Hed &1 O © @R Ueish g w1 e d R €

vn| v(r) /WW
; 2R r 2R r

2R
@) (ii) (iii)

V(r) V() v(n]

2R\/ r 2R r 2R r
(iv) (v) (vi)

fa7 6.18

6.30 fauereeen | foe g =g2 & & W faEm FINT nop + e

yefiia FIST foF 39 R & fofie am @ froa sl &1 15 soae sfevd Safstd i1 =fey, 3k safen
g fordt =geiv o1 foreht Tifsrek o6 B- e o Ufera wad S foaeor 1 TR 7 < wehar (o 6.19) |
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ufd gohe el faue H
B-wvll w1 T

v

IS -l
st =it

faT 6.19

[AE: TH 39 %1 &l 39 HE aohl § U Th ¢ 9= oo Uil 510 P-4 o & Scarsl | fepelt iR
FU & Al F1 YEAA HA F A @ T om gw w0 feA o W Y J S 21 o g ) S
2 o o Tt 9= 01 1/2 (S e, p T n) &1 1S 01 2| dAfeh g8 S 2 a1 gequmigd o (e

% FAHE H1 ol H) THHR SAAM FcAfd FH T 3R S oA o @Y geerd ¥ WER R s 2
=g I S &F-UHT S YRR T : nopre +v]
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TRt 6.1 Uoe & H =g W S vifem

= & T gRO § 60 kg THEH o 9uGh HE N fafue < fhamenendl § o 1 T i (o) gEies T € |
WU 6.4 F3 forarehedl § = i T vifeR ((TIN)
‘qifres e w1 e e Ao § yaferd v !

T 75 & o1df @ f9=1 € 1 Afg e wfgen fR W 9 sen ferg

e g S 200 @ R 97 o ST g 39 gk | Afecn 3 1 it

TEfehel =@ gC 500 T R R | shen ol e faeiepa e @ fop W

P 12 BN WRO foparehendl  fohq T 1 <1 Seher T
Toge T R

foem IS & ¢ =af oR 91| v, ¥ 9Ka TR W R | IHF 5N HT T AiGE FE B STRed, wE-wi
Y gR WXl © feRan ST gehar @ | WH efiforg
(i) T UR (Yed W) H A T qEr wE Yo koW o WY M o oRoT R ued w1 € (fe 6.20 3fEm) |
(if) =g wie g ® |
(iil) = 1 o oA & favg IoW W FRA T digr-w wE g ®
(iv) T TR (TW) § el w1 A S uh o 9| €, 7 oh WeR © |
S fF &9 ot 6.20 ® <@ " & 6 T wew o H 2 fonmawen 9 fRE W@ v = v, (SOTE R B A o
TAM ¥) qF o Wl ® iR TR fowmmemen § o St €

V=0, Vo

Vo
&>\ //&,{m”r 2
\\ //
& et 2
v=0 0 0
—— | hgH ——»

o7 6.20 797 UK H G Uk @a S (F79) F (590 el TH 2 YAt #1 gag d ifehan 57 Rk §Edt 2 geat W
g gk faerga: |

37 FE-Sol TN ¥ UAE a1 S (FIH) A F GOF AT gA A T FE mye?, B ARl m, < B FEEE
20 T AR g W foRmEEen ¥ W v, 96 AW ¥ o 1 W el mv?, /2 § Ak G <kl Wi g
T R A v, 9 R § a0 § o w5 W e s me? /2 | ea: S R U hen oW § fawar
F ¥ (fod 6.20 1 HEUMHYES 1ea97 HX)
W, =2mp? (6.34)
M ST 2 %1 FeEHE m = 10kg 3R i 77 ¥ wF W H 10km KT @ e, AU v, = 3 m s T
W, = 180 S[a/<H
Ik &9 TH HeH F 79 T T U B @A 2 m o € q9 B AK 3ms? F A G 1.5 FIH U Gohe T E | 3
YehR =449 Vet

P= ISOEXI.S HEH/AHS
HeH

=270 W
el B9 M Te Aifey fF o3 ufE 1 ke ardfas HE 4 SR %9 ¢ s g9 fafy o wfw-eifh o fafa= s,
S el 1 feer, 9y wiade onfE, i SUen #R @ T © | 3Heh St U oo o 98 ® foh wed erdferd fafee et
1 ot o § IS wew @ G € 1 9l § @ geAd: suv g6 SR YRR i e WG gR e W e ai sl o6
AT L T Hiod B | 901 Tgl ‘g’ el e HLar € SR T HrE-SSl THT 1 YA wleh HiEuE grn fRy T e’

o ST oh ST hicd HE U aTed el T | g6l WohR, €9 ufed o o off 3@ gehd ® | ufean 9 i fee e yeema
R form o fafdsr wfa g @ ®
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