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TR A3
- -
___
frafa & werrer =t =1t 2.9979x 10°ms’!
TR T AT e 1.602x10°C
el fadis G 6.673 x 10" Nm?kg?
EGIENERGIED h 6.626 x 10 s
s fdis k 1.381 x 102 JK!
ST HE& N, 6.022 x 10% mol"
et 19 fEds R 8.314Jmol'K"!
SR R SSHH m, 9.110x 10?'kg
< 1 ST m, 1.675x 107 kg
I 1 SEHH m, 1.673 % 107kg
TSSO F FATM ST e/m, 1.759% 10" C/kg
e fradin F 9.648 x 10* C/mol
Reent fromis R 1.097 x 107!
EIGEER] a, 529210 m
EhIH-dleesq e o 5.670 % 108 W m?K*
EIERERGIED b 2.898x10°mK
Hekd SATRTRT bl Ll{@lgdl’ch g, 8.854x 102 C*N'm™
14T g 8.987 x 10°N m2C>
T AT ki ek eiierdl U, 411x 107 T m A"l
01.257 x 10° Wb A'lm’!
T SuERT I
| Ydiieh =
S ] Ak Jodih J 4.186 J cal
A SAIHSAE T 1 atm 1.013 x 10° Pa
™ I 0K —273.15 °C
TAHRA dlee 1eV 1.602 x 107 J
THUEE §HHH HE6 lu 1.661 x 107 kg
s fou e mc? 0.511 MeV
lu ST S gedish uc 931.5 MeV
Y T T SAFA (0°C qe v 22.4 L mol!
1 atm)
e @Rl g 9.78049ms>
(W% 7, fogad 9@ W)
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R A4
BATALOT TUTeh

AT o TelU ST T[Urh! ol THiehT0T o &9 § foran T @ |

1 km =0.6215 mi
Imi = 1.609 km

1m = 1.0936 yd = 3.281 ft = 39.37 in
lin=2.54 cm

1 ft=121in=30.48 cm

1 yd=3ft=91.44 cm

1 (light year) ¥ebT¥T 8=11y=9.461 x 10"°m
1A=0.1nm

aTRA

1 m?=10* cm?

1km*=0.3861 mi® =247.1 ThE (acres)

1 in’= 6.4516 cm®

1f*=9.29 x 10”m*

1 m’=10.76 ft*

1 TS (acre) = 43,560 ft*

1 mi*= 460 (acres) THE = 2.590 km®

KN IDEE

1m*= 10%cm’

1L=1000cm*= 10" m*

1 gal =3.786 L

1 gal =4 qt = 8 pt = 128 oz = 231 in’
1in’ =16.39 cm’

1t = 1728 in® = 28.32 L = 2.832 x 10* cm®
=T

lkmh'=02778ms ' =0.6215mih”’
Imih'=04470 ms' =1.609 km h™'
Imi h'!' = 1467 fts!

S am

1G=10"T

1T=1Wbm?=10"G

HIUT qAT HIVAT =0

Trad = 180°

I rad = 57.30°

1"=1.745 x 102 rad

1 revmin ' =0.1047 rad s
1rad s =9.549 rev min!
TSI

1kg=1000g

124 (tonne)=1000 kg=1 Mg
1u=1.6606x 10" kg
1kg=6.022 x 10*u

1 &7 (slug) =14.59 kg

1 kg =6.852 x 102 & (slug)
1u=931.50 MeV/c?

LR
lgem>=1000kgm>=1kgL"
qoT

1 N =0.2248 Ibf = 10’ dyn

1 Ibf=4.4482 N

1 kgf =2.2046 Ibf

1

1 h =60 min = 3.6 ks

1 d =24 h = 1440 min = 86.4 ks
ly =365.24 d = 31.56 Ms

CIC)
1Pa=1Nm~>
1 bar = 100 kPa

1 atm = 101.325 kPa = 1.01325 bar
latm = 14.7 Ibf/in® = 760 mm Hg

= 29.9 in Hg = 33.8 ft H,0
1 Ibfin">= 6.895 kPa
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Tt

1kWh=3.6 MJ

1cal=4.186J
1ftIbf=1.356J=1.286 x 10~ Btu
1 Latm=101.325J

1 Latm=24.217 cal

1 Btu=778 ftlb=252 cal=1054.35J

1eV=1.602x10"]
1uc?=931.50 MeV

1 torr=1mmHg=133.32Pa

yrfert
1 3TeasIfeRd (horse power, hp) =550 ft Ibf/s
=745.7W
1 Btumin ' =17.58 W
1W=1.341x10" hp
= 0.7376 ft Ibf/s
FET ATAhAT
1 Wm 'K =6.938 Btu in/hft* °F
1 Btu in/hft? °F =0.1441 W/mK

lerg:10_7J
TR A5
Tfordt 97 YEATIT T
St 9 gasku A o,
r oo & @ IRy =2 wd = a2 +bl=
r TR o1 Tl @ &Te =412 ; ST .
r 5= @ p SR w1 G g g i
HAHT =2 T2 + 21 rh; STET = 102h
a SET Ty Vi w1 B ;AT = Jah
foamdt g A -
AR ol + by +c=0 ®, qF x= _PEVD ~dac Vb* - 4ac g forT 452
0T @ o TR E wer ABCHTE
Y -3g a,b,cgtg@gwﬁ%,
__________________________________ HIMA+B+C=180°
sin 4 _ sin B _ sinC
r a b c
?=a’+b’>—2ab cos C
0 SEERIT D=4+ C
0 3%
fera 5.1
sing=¥ cosé’=£
r r
tang=2 cot ==
X y
sec0=L cosec 6
X
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152 iferent
wfurdia forg ud udie fgue v
=R nx n(n-1)x*
Ogfed: s Ixx)"=1% ' X +..... ( 2<1]
. q;ﬁ?ﬁ% (lix)‘”=1ir;( n[n;l)x +o(x?<])
# T ’
=oh A ¥, TH Wb URHIA fohan Siar & eTCETATeRT FEoT
2 3
> sifer @ (»a@a{w %) ex=1+x+—+x— .......
<®HH ¢ (<< 984 HH ©) 21 3!
> 3fyeh & STl SR § (S7eET, FH T 2) TS FETOT
<A T S TR T (Frera, stk e %) In(l1+x) = x- éx2+ %xs— ..... (x| <1)
+ Y YA BT
0 FHE @ Frenrorferitar srereon
5 a1 i (0 e &)
X FAYEN < x> AT x_, x 1 AEGd TH s 8
av ) 0
Sln9=9_§+§_ .....
- > 94 —_
sin (90°— @) =cos O c0s Y EJFZ """
cos (90°— 0)=sin tan9—9+f+% ,,,,,
sin 6/ cos 8=tan O
sin® @+ cos® =1 ) 7

sec’ O tan” 6= 1

cosec? O—cot’* 0 =1

sin2 8= 2 sin B¢cos O

cos2 8= cos> 8- sin® @ = 2cos’ B-1
=1-2sin’0

sin(a £ 3)=sin o cos B+ cos a sin B

cos (a+ f3)=cos acos B x sinasin f

tan (a < B)= tano = tan

] £ tano tanp

1 1

sin a + sin f= 2 sinE(ociB) cosi(aiﬁ)
1 1

cos a + cos [3=200$5(0c+[3)0055((x—ﬁ)

! 1
cos a — cos B=—2 51n§(0c+[3) 51n§(0c—ﬁ)

e wifee i,] qqan R X -, y- Al z- ﬁ{?ﬂ@ﬁﬁw
gfew 7,

ii:jj:kk:]ﬂij:]k:ki:o
ixi=jxj=kxk=0,ixj=k jxk =i, kxi=]
%1E A a TG x-, y- T 2378 o R THF
a, M a T, 3% 78 TR forg v €,
a=ad+a,j+ak
UM SAIfSIT a, b a1 ¢ @ Gy €, f5eh
IRHATT o, b T ¢ &, T
ax(b+c)=(axb)+(axc)
(sa) x b=a x (sb) =s(a x b) (s FIE AW ?)

A SATSIT a T b o o= o6 & IV § O AR
H0T T, T
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axb=-bxa=

aEb=bEh=axbx+ayby+azbz=abcos9
|axb|=absin 0

o >

=
St ?

Y

T Q

aX
b, b,

=T, o
Eauiplch|
I=Eu|
HIUNT  EROT
T HeEA

R ¥/ =

faferse st
St -ieran
SR AT
Ham

S Sl
qRygHu ==

EESTUIRKI
JaTE T

A, SSHHMA A

o, Gaeha el B

|igar (U 1 TN HT)

W (g /&
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=(aybz— byaz)i+(asz— bzax)3+(axby - bxay)f(
a.(bxc)=b.(cxa)=c.(axb)
ax(bxc)=(a.c)b-(a.b)c

uRisT= A 6

SI AT

W 9fa e
ez ufa Ss
WX yfdert e
e ufqant Fhe
gfa Hiex
fopctiome gfd sFHR
TfeER gfq afeieR

Tfeer ufa Jex

o i SFHE

F HieX ufa feratim
Seen ufq aiHier
FHRR Ufd e
foramm "R ufa 9%e
foramm anfrieR
e

gfa ohfca

TR gfd dhe

A 6.1 SI U@ Wehi & USl W o $B SI U= WA

m/s A m s
rad/s Al rad s!
m/s? I m s
rad/s? A rad s
m—l

kg/m® A kg m3
A/m? IJT A m

A/mITAm!
mol/m* AT mol m3
m’/kg ATmkg!
cd/m? A cd m™?
m*/s I m’ s
kgm/s ATkgm s
kg m?

m

K—l

m/s I m’s™!
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EERIGE]
w1, S,

S i A
3, faferzor

forpa smew
faga fawa, fawarr,
IEEREIRENC]

fogra wfiy
faga =metehan
JahTa AfHaTE

FeTE T, el

Sfq weed, <
RO
wfergar (e

Hid 1)
STamfta A,

NG AT gawih

A 6.2 fa9i w0 a1t SI U= WAk

37{57 Hz

A 43 18 337 81843 4

)

N

Pa

Bq

Gy

SI "<k

J/s A Js!

W/ATT WA
c/NET CV!

V/A VA

A/V ATVA!

Vs 3 (J/A AITAY

Wb/m? a1 Wb m™?

Wb/AIT Wb A™!

Im/m? 3T Im m2

J/kg3am Jkg'!

S—l

kg m/s* A1
kgm s

kg m's2 AT
kg/s’m

kg m?/s* 31
kg m*s

kg m?/s* 3
kg m*s

As

kg m*/s*A A
kg m’s>A™!
A’sYkg m* A1
kg ! ms*A?
kg m?*/s*A? a1
kg m?s?A?
s’A%kg m? A1
kg—lm—Z S3 AZ
kg m*/s*A =
kg m* s?A™!
kg/s’A =T

kg s?A™!

kg m%/s?’A? A1
kg m?>s? A2
cd/sr AT cd sr!

cd/sr m? AT

m?2cd sr!
S—l

m?/s* I m?s?
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A 6.3 fa9y 1 Tt SI Ukl o UEl ¥ e SI S WA

foygar sl
R GERDIEK|

g, 5 A
ESAGEIE]

RIES RS = W ERUI

qH, S
TAF T
SO OIRdT, T

fafre o, fafme T=rdt @ wia foreimm shfcam
fafere @=it, @@ e

faferzor e
S =TeTehdl
Sl T
foera &= e
forp@ s =A@
g Tt B
ENEDEICD
EEEMNINE!
e Sl

TeR T=dr, HieR ST

TR

SRHEA (exposure )
(X-qen y-femwor)
HdreFar

YAl T[0T
EEREREI

73 fave

@ el
Sicul
HIONG ST
fafere wfaiw
I3 el

AU A THS
gfd el Hiex
= HieX
=2 gfd HieX
are gfd e e

@ 9fd shfead

Sa ufa feramm
are gfa fedfemm
are gfd Hiex hfead
S i wF HeX
Fiee gfd el
e gfd =1 Hiex
Fom i i Hex
e ufa i
B Hfa Hiex

S gfa A

A TS

S[a i Hid shfead

Fem g feramm
T 9fq ks
Tfd AR
=eq wid aiHe
URhel gfd HieX
Sa ufa feramm

Thal BF e
= THe
e W dFHS
A\ X
@ gfa ertHteR

J/K

J/kgK

Jkg A1) kg!

W/sr AT W sr!
W/mK3a Wm'K!
J/m3a Jm
V/m3Ar Vm'!

C/m* a1 C m?
C/m*3a C m?
F/m3a1 F m!
H/m3a Hm!

J/mol AT J mol™!

Js

J/mol K AT J mol'K-!

C/kg a1 Ckg!
Gy/s a1 Gy s
Pa’!

N/m?> a1 N m™
Pa/m a1 N m
Jkgat Jkg!;
N m/kg TN m kg
Pam?®dl Nm
Ns

Nm s

Qm

Jm?3a T m?;
N/m AN m™!

kg m?s™!
kg s?
kg s

kg m*s? K!
m? s2 K!

m? s

kg m?s? sr!
kg m s3 K!
kg m!s?

kg m s*A”!
m?3sA

m?s A
kg'm? s*A?
kgms?A~?
kg m?s? mol™!
kg m?s!

kg m?s? K- mol™!

kg'sA
m? s
kg'm ¢
kg m's?
kg m?s?

m? s

kg m?s?
kgms!

kg m?s!

kg m*s3 A2
kg s?
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qRvTE A7
sfifaer TivTEl, W@ dal 9UT Feegel o Udiehl o
SUIRT o T | AriEsi
fiferer T 1 Helter &9 Qe ST Soidren o et ser o frefta o € qen 5% e (erermn
T1e]) <TeY H SYETH ST € | qenfy 5 fer ok forw <1 sveria vt stewae @ al 5= <1 Wefihi o U
o &9 H 9T BIel €, W 3 Telleh! bl J2ieh S o Toly e T Bie Sevdeh gl € |
Ml 1 SRl o i w1, aﬁ—potential energy & fau p.e. 1 I ifcen FEeRn § &l
foha S | wrea |l ¥ 3w w9 GERe 9 () 2T o syaEn S # |
Tfser TR w1 A1 2T § qen we wuarEn S € | qenfa wen o afer e R wdiew o o w
R g ffdse feran < Tk 7
<1 Hiferer TR o [UATheT 1 SHeh |TY e T Biget foran STl § | Tk ifdeh Ui i SEd Hifeeh
i @ fawifsr s T Afas <2 dive sfeer difded (s1een Tt @ /) o e e e
ST Gkl ©; TS S G B o YW S o ZehH oh UHh & €9 H foral S Tehdl € (39 UG
H 3791 qo1 B W TIE YgdH oh foiu Sfad T W RISl 1 STAN TR W@ ©) |
T e % T G () e e S | i % s § fw fag s fa
(.) &I T S |
ITE ok fAT, Ca, C, H, He, U, 7S |
TRdl =JeREe | SE 31l o1 Seoid 3% dTd STHifaifaa (TXHTY] Shish ) el A SURfafad (FH He)
o ®q § forgst fran s € |
SRR & T, U-235 Jereise i 25y for@ent oo fehan STl € (TRl 235 Sod S qefl 92 ]
Ul 1 T B © 9 U RFFH 1 IGEAH Fellh €) |
I sTava B, @ 36 SURfaraa fefd 1 STA R0l i Taee (3T o yaheo §) ffde
W o T feman S © |
[ & TN, ca®, POT

qRIdTE A8
SI HTehl, D 7T WAk adT SI Yol ok Ydtehl o
SUAN & U wmre Aniteyie

fifqer T o AT % Yol i IEA (T 2rEw) § Sy/feran S R o
TSI oF WM ael STIHIFG Jdlehl ol TS UM o B e § AR Hich JuA (e =)
o fora@n S & | Wikt o6 oy Seoidl, S kg, m, s, cd 3K I Toitehl oF &9 § feran s €, Wi
&9 H L | AT oh A H w off 98 1R’ H 7l fored | qenfa, A o Wdlsh bl ohadl at
o2 1eR | formn Sl 7, S A o Yoieh i ol o=ifTeh o 9 o ogea— feman T w1, U feurfa
o Ok 1 SARY 9 UAA 18R ¥ foman S € |
ITTEX0T o AT : A HeX (‘metre’) o faT 'm', “ 5" ("day")émd,wa@wm('atmospheric
pressure’)av_matm,wgéﬁ(’heﬂz’)émHz,WW('Weber’)éme,W\_}‘ﬁ('joule‘)
o feTu J, A TR (ampere’) o T A, AT diee (‘volt) & feTT v, o71fE T T ekl oF &9 &
o STl € | SHeRT Shelel Ueh &1 {UdlS @ L, Sl foh |15k oieX (litre) o1 Tdleh & | THT 30 Wi
| 9 NS o UHA o 3R 11 DA 1eal foras | B ool wifd o s= oh ferg feman T @ 1
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o I ok Wellhi i 3k foTq STAIRT 1eRi o fore o Iwed 3k o7 | qoui form =& @ S
T WIS o Uclieh! shi cherel Wehere § € foran Sl € sgerer o e, ereifq fonelt ameh w1 welteh
aga= | STaiEfid @l ¢ |
W%%‘l@ Fﬁl’l’sﬁ 25 HaHeT (centimetres)av_mwaﬂm 250mav_"@_qﬁf?'l'@TGflTﬂ%,
25 cms STUAT 25 cm. AL 25 cms., S &1 fer@n S |

o TIfTSH (solidus) 1T (/) S IUANT T STTHIEA Shael Teh 31&R o A Ydlich o =1 HAH Yciish gRI
fa9ST o1 Hehad e o forq fopan 0 ® | U 9 stfueh wifered w1 SuAm @l R S |
T o fAU, m/s? AT ms? (m AL s2oF o9 Fo TIF Bigd gU) fo@ ahd %‘T{@ m/s/s &l
1PI=1Nsm?=1Ngs/m?=1kg/sm=1kgm's! Rq 1 kg/m/s T&I;

J/K mol & J K- mol !, T J/K/mol 7T&l; 37K |

o AT o ikl il I (FHe) Y H WU ST © A G & Ydiish q W o Ydieh ok si=
FIZ WM & BIST Il | 39 YR AEF Ydishl o agd e foet o vmerd f9=1 = 1o, S«
3 3 B B A 92 B, foh 3en1 fore srgfasmsa 7 @ 37! foren o fou s A geerl s

IO o S @

I ok foq

TMETE (1 MW = 10°W); I WHE (1 ns=107%);
YR (1 em=10"m); HeRITE (1 pF = 10 °F);
foheieR (1 km=10°m); TREHEHS (1 ps=105s);
feftatee (1mvV=102V); T &2 (1 GHz= 10° Hz);

feRetreme-=ar (1 kWh)=10°Wh=3.6 MI=3.6 x 10°J);
ATgeh! TR (1A =10°A);  HEHM (1 pm=10"m)
TR (1A=0.1nm=10""m); 37f< |
A= HEhTA ' 51 5 10-0m 3141 1 H1gsh! Tiex o sRTeR €, 0T Teh 9 © Sl HieX ok 3Tqaldeh ! Gfaererie
T o foIq @ | 36 YRR I BHT (‘fermi') S THRIHIST STl 105 m e SR €, 1 STAN AHH 1T
AT H AT oGS |5k 1 Wifd fopan STan € | S YhR, Tk 3T Wik ‘o (barn)
S 102 m2 ok SeR ¥, 1 STANT STEIUHT e 01 Gogl W S 9e 12 o &sThell i Al o Ylersieh
Ak o &9 § fohan S @ | aenfy ‘AgshA e S "micrometre” 1 G H Wreifishar §t S €
SYhl hUT 'micrometre' HEh AT "micrometer” SIRED ?‘ITDITS: 4 k1 95 %, o o9 ifa 9 = % |
SI ! HieX 1 ¥ehe o I T a4 3T9ac Al 3T9adeh (cm, km, pm, s, ns) 37 ATh] o ¢ T,
HYFHIONT Telteh! ol 0T L € |

o < HTE Ydor Rl A o Yk ¥ TeS Al W61 §, o qhoRd qe el 1 GAeH 39 A
1 Teh 941 Ydieh |1 Sl 2, TS T ISk &1 I9ANT fhu fa € s oHIces 31eran SEuieHs =rd
TE ST HWehdl & | S 3T Heh! o Wedleh! oh W1 HAITSI ohich HFe H5eh ST ST Hehdl © | Slehl
& SE o T WER S ) aifd 1 g |
I ok fora:
cm’ 1 T ek (cm)*=(0.01 m)*=(10?m)*=10-m?, T 0.01 m* LA 102m’ 37l 1 cm? (W‘E‘W"f cadr
m’ o s T e 2, Fifeh Qe 1 U o Wil o 91 Siigt 9 @ | R gdern w1 i
ifcreh Hewa STe T T3l ATied T8l Bial Sa ek {oh 39 fohdll Atk o Welteh W i1 7 Q) | g
e, mA2%hT Fed 81 378 & (mA)=(0.001 A)’=(10°A)2= 10°A2, Tg 0.001 A> 3Fel mA2 4t T |
lem'=(102m)"' =10°m ' WG 1 cm! AL 102 m! FHH 72
| ps! o1 Teg 31 § (10°s)' = 10°s !, W 1 x 10¢ s T&l;
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| ki’ %1 T2 319 B (km)?=(10°m)>= 10° m?, Tq 10° m? & 7&;

| mm? T Feal 31 € (mm)2=(10° m)>= 10 m> T 10° m> it &, &g |

forel qefere &1 eTehel STAM T T | TH Wed €1 fRE U o i o W1 Hord fRar S @
qM TH UHE ok Yol O Ted (Yd-or) foran steran ommen S € |

Waafﬂ'q :

10%/m* T 318 1000/m® SILET 1000 m TR k/m® S k m &l ;

10¢/m? =T 318 € 10,00,000/m’ ST 10,00,000 m > Tq M/m® 31276 M m > 7|

Yeer ok Wedleh okl WISh o Wdieh o WY ot W o1 i T SIS foan S §, Selfeh Wikl whi
TG H UM HI GHA HHhT o GellRl ] JUh-YUeh I s P LI BIgHT for@n S ? |
Waafﬂ'q :

ms ' (TR m T ! AR HG , B 38X m T s JeIeF q T AHH-Uelieh & ford m HieX &
AT qen s Uehg o foTq @ qen ek s b T Sigeht foran a1 ®) w1 27 € Wit uiq Yehg W
“fieft 9fq dehe” =T |

T TR, ms ! [ Telieh m Tl s Th-S o aIgd Ui -Ure Hereh ford e #, S geler=-dieh m (qefer
‘el o faw) dem @leR ohd H BIS 18R oF WY HEh Udleh s (FE ‘e’ o faw) == o fom
HIE TIM BIS ms H1 Th T4 G A ] %1 31 ¢ “ufa fireft derg” wg “ et ufa dere”
et 727 |

mS [Ffieh m T S Teh-TER o agd T FeTh for@ M &, fo e gefer=-dieh m (efer ‘ fireft’ ok fery)
oI AT -TdTeh S T AT 18R S HHSh HEHA (siemens) o fold &g § T S TIH B mS 1 T
T e Wk SRt o 3red it feel-wrede’ B, W Cufa el dene’ ey @l |

Cm [Tdfieh C A m YeIeh-gereh ferd T &, S | Wefiehl € (A Feitd o feTt) qem m (A Hiex
& faw) 1 3 19 F5 T sigaR et w © 1] w1 31 ‘oot Wi €, Wy Wi Haify
T2, o< |

S T Th YA STes €, el Qa1 SHA afeid ¢ |

Waafﬂ'q :

10°m=1 nm (FHR) €, WY 1 mpm (TeimEsei) 72 2 |

10°m = 1 pm (FEHH) ¥, g | mmm (Foehfieimie) 7= 2 |

10 2F = 1 pF (el TT8) €, W | puF (HIEhIAEsh thig) &l 2 |

10°W=1GW (Tmere) €, g 1 kMW (Tferetmrmere) &t 2, anfe |

e h1E Hifder TR S o1 Ak AR o FAST gNI ek i Sl €, a8 W5 a1 HSlehi o Yeiiehl
o fordll WaisH o STENT i afSd /T S @ |

Waafﬂ'q :

St Ufd Hiet Shfead S J/mol K 2126 J mol! K- oF &4 H fef@n Sl &, WRq joule/mole K 372&T J/mol
kelvin 31€ET J/mole K, 7S 7&T ferad |

S Ui WA i /T 1 JT % ®9 § 1@ Sr ®, W joule/T 1T J per tesla 3127 J/tesla, 31T
T e |

Wﬁ?’(@ﬁaﬁNms%@ﬁﬁl@w%,‘Jﬁnewtonmsecondaw N m second SAIAT N metre
s 3TUET newton metre s &l ToTEd |

S 9fa feretim ohfeds &1 J/kg K 3196l Jkg! K1 oF &9 § foman s 2, wg J/kilog K 12T
joule/kg K 31T J/kg kelvin 31T J/kilogram K 37fS =&t ferad |
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uRiTE 159

o TReeH &1 Gfawn o o, qeer & Wl 1 AE o Yl o W1 791 H oA W € W H AL
W%W:
106 N/m? =1 1 N/mm? fer@ &) e7dem MN/m? & ®9 o fon <1 aifuss gfaemse @ |
3w T ervaret steren eTverishl S 10009k oreh WitHferd e, a8l 57 Semed & 10+ (el
n Qs ®) o &9 § fore & wefushar § S 2

o 7 UM § Tcd WA 1 TevTehal gl © o «fifqes qfyrai qen ifaer wferi & wmei &
Helteh T B ®
W%W:
i TR 9R () 1 SHAM () 91 TrE @R (g) o OMF®e o ®9 § e fohan S @ | 59
Heltehi o TR W foR® T H W =m goh ®U W I el € a1 for@d G pmqen g oE o T
@géﬂ\%|3@qﬁﬁwatt(W),metre(m),ﬁﬂT gram(g)%WW%WQWﬁﬁmWI
AL, GHRTOT 7= mg ™, Telleh 17 R 1 oK1 hTdl © TSTHehT HISTeh-eileh J€; m S| ol S5k el
2 e Ueh-Udie kg® AU g TEc U1 1 S HLAl © [HH HEH-Tdh ms2 2 |
TH YhR, THIHIUN F = m o™ Wdleh Fel bl ek hidl € TSehT Aieh-diieh N®, m o9 o ek
YA & TSGR ATeh-Tdieh ke ® AT o 0T i o5 hidl © TSIHehT Hh-dih ms2 € | Aifdes TR
o T Ydllohl ! HTAhI "farad" (F), metre (m) 9T "are" (a)av_ 1 a8 g AfeT |
Hetehl h [ e B (hecto) AT I ST (hour)], ¢ [qae H (centi) AU A hie (“carat")],
d [q8e™ B9t (deci) a1 AH TG (day) ], T (T 3 (tera) T HAh H (tesla), a [ T T2l
(atto) TAT AR 3T (are) ], da [TIA SHT (deca) T HHH SFASN (deciare) ] 3T 1 ITAN Hdd
qug adifad fa=ar et =nfea |

o TSR I S 1YUTCH o1 KA 1 Tl A * fohcim " ATehl i CGS Tt o A o ol A1k
‘T’ o W S [Yeer ‘fhal’ (T TS S 10° oh SWER §) il SgHT oAl 7, S 3@ H ST
Held il € | 39 YhR, Selfh &H el o "k (HIeL 31976 metre) oF Teh 9ING WM o fHediHiet
(mm) fer@d B, 5o o "tk (fhetim 312 kilogram 31976l kg) o Teh €9IRE 9T <! fhefiferetium
Tt fora, o sherel T forad © | U foom ufifefq seo= 8F %1 SR 98 € T ew sormE o
S fRelim ' o T W ST i SUYe HEeh Tfaeenfud & X 9ok | o1d: Teh 3UaR o ®4
Y G ok HISeh oh W1l 3qec 1 STTedeh| o 14 ‘UMW’ o W Jeer oot sH1T 9 © ¢ e’
o A & |
W%W:
10°kg=1 RN (1 Mg), R 1 forett foratom (1 kkg) 7&T;
10° kg =1 oM™ (1 mg), TG 1 AEHIFRATT (1 pkg) T&l;
10°kg=17M (1g), W | faefifraum (1 mke) T&T; anfl
€ YH: SAH < i o1 € o STkl shelel AU Wl Wi Uel STHITEd Weleh! a1 €1 SUANT el
=fET | A 39 TI W FER § HHh! o Follehi 1 =1 oMl U ARl o S8R fR®
UGN H, G AT S [HHH, Yeferi qen ifeer Tt 31k 379 Talg ikl o 3faa uftded o sum
T W FET B ST |
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sitfaer iyt & fadar 93

fermd

@, giqad
fasfa

JATEYdl T[0T

I3
I8 el
EURCELG
TE FET
BElcE |

YA UMk

IV, HIUTE forema
Pretorfidta ST
(sin 6, cos 6, tan O 3TfS)
Eauiclcu

HIVT T

aRygHur =2

g Aol

BV HeT

ATl , TH
@1 St

warg x =gt
T x AR x Harg
SHH/ ST
1/3TTadeRTa

foreema= /9w
ERTecLpl
THAM X @Rl

T x T

qd x g4

THAE x o

A/ SAHA

form § R/ o
et/ o

ER/SEIE
St/ SAEA
S/
&gl

A xS
IA/(§THA x AT YAUIT)

EICUES]
SEIGEIH

HO/AH

FHIviE A

EL

THAA x  (ARywo fBe)?
S St i A
EIR
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(L]

(L]

[MJ/[L] &I [M L7]
1/[T]

[LVIT]
[LT)/[T]
[M][L T7]
[M LT?] [T]
[MLT][L]

[ML? T2J/[T]
[M][LT"]
[MLT2]/[L?]
[LY/L] = [L*)/[L*]
ML T7]

M° L T°]

[ML T2J/[L]
M L2T2)/[L?]
LT'J/[L]
ML T2/[L]
ML T2][L?]
MLT?]

[
[
[
[

[CTILT /L]

(LYIL]
(LYIL]

LY/[T]
L)/[T?]

=

M][L?]
ML][T"]

[
[
[
[
[
[MLT?][L]

[M L*T?]
[ML2T3]
[MLT]
[ML'T?]
[M° L° T°]
[ML'T?
[M L°T?]
[MLT?]
[M°LT]
MLT?]
[M L*T?]

[ML'T"]

[M? LoT°]

[M? LoT°]

M°L° T]
M° L° T?]
M°L T°]
ML> T]
ML>T"]

[
[
[
[
[
[ML*T?]




29.

30.
31.
32.
33.
34.
35.

36.

37.
38.

39.
40.
41.

42.

43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

TA-SEO (USA)

Eauiplc s
EENMERGIED
T I e
fafeptor <

EinEaCL|

TAIA AT
T e,
AAfh Fott
Tfast St
feafast st

ool it ol

&Il

HIVE STET

RIS

U JER o7
AT AT FEROH

AT =TeTehdl

ST HoATETa
TNk e (HdEHan)-!

Afiyehsl @R
VoA e

EIERERGIED

FHIviE Fer/AT

3tera

a1 x gl

2Tt SAgfd

kY

qeE WO =e/d

(1w ) /8T

T T AGA/IHRRT HT =1

FrsTl/3TEAA

Hiee &A1 X WA OTh
THAA A X a1

(2 x o™ @O x geal Wi feA)*

FE (=7 x T)

Vo x FAHM x (3)2

TR x TEE @O x ST
1, x agc—c[aﬂq\ﬂ'f x (SRIOTT SAT)2
feta &1 srerar Feit

faeT e 3727 FHout

TA SO x HAA
T x ()’
TATE X FHAAM

ERIEIEIR

SO S/
S el
SIHME X d9
EaiclEs

AT
fom o afterda
el fom x qm
S TS x HIEE
G x 9 x THY

AT x @ H REdd
AT o ey

(am) ¥/ fan
(S/ehe x FH)
(arg)4

e x

Reprint 2025-26

[ML?
Freren
[M L T][L]

[T]

[L]

[LT}/[L]

[ML2 T¥T)/[L?]

[MT=]/[LT-']

[M L2 T2)/[L?]

M° L’ T°] [ML'T']
ML [L]

T[T]

[LT2]*x [L]*
[M L T2[L]

[M][LT']?
[M][LT][L]
[ML'T’][ML?] x [T
[MLT?]
IML*T ]
[MLT2][T]
[MLT ][]

[M] [M]

[ML2T2)/[T"]
[ML*T?]/[K]

[MLT2)/[M] [K]

[ML*T2)/[M]

[LV/[LI[K]

[ML*T?] [L]

(L] [K] [T]

[L)[ML'T2]

(L]

[LT'J/[L]

[ML2T?]

[LA[TIK]*
[LIK]

161

[ML2T?]

[MO LO l]
ML T°]
[M°LOT]
[ML° T3]
[ML'T?]
[ML'T?]
[M° LT]
[MC LT

M L2 T?]

[ML2T?]
ML T?]
[ML2T?]

[M° L° T°]
[M L*T"]
[M—l L}T-Z]

M LT
[M LT*K"']

[M°L2T2K ']
[M°L2 T
[M°LO K]
[M LT*K"']

M T2

[M° LT?]

[M L°T=K+]

[M° LT° K]



162 aitferent
55.  diceemH fredies Sstl/dra [ML2T2]/[K] [M L2T2K-]
56. wEte TE FeEds o M M L2T2 K" mol']
A x [mol][K]
57.  SmawT forq w1 x W [A][T] [M° L° TA]
58. UM WA forpq umysTwa [AV[L?] [MP L2 T°A]
59. diced, faga fawa, T/ 3Tee [ML2T-2]/[AT] [ML2T3 A
fogd aes 9
60.  ferdre IR LA [ML2T A%
forgg = [A]
61.  wIRan &N [AT]
[M»l L’2T4A2]
IEEEIGES [ML?T3A"]
62. ofEA WiaiEehe gieer x She ML T A][L2]/[L] ML T2 A2]
Sa (JeA =) ! SEIH
63. faga &= YA /3TE [MLT-]/[AT] [MLT?A"]
64. oA sifiErE forpq &3 x &Fwd [MLTA][L?] [ML*T? A"
65. od faya-smeol T SAl/feE & ML [M°LT A]
[MLT3A"]
66. fo@ &= e CECIE S [ML2T3A"] [MLT A]
el dgd dierl Th [L]
67. TFIhA &, gk AfEw ERy| [MLT=J/[A][L] [MLOT2A]
@, gahi T o o x @eme
68. Jawia AfvEre JawE T x &gAFA [MT2A"][L?] [M L2 T2A"]
69. UTHA W AfETe [ML’T?A™] [M L2 T?A?]
forgq ema [A]
70.  Ja=a fgya st qA SATEOI/FTRE & [ML2T2)/[MT2A"] [M° L2 T°A]
1eran 3tera
foga am x &% [A][L?]
71. GIHF &F YA, Gk qaehid A0l [L2A] [M® LTOA]
digran s1eren gehia STl AT [L3]
Rl
72. foraefierr (wegdis) @AY x IO [AT][AT] RS T
i (o SARTET ) 4TI A 9 < (F)? [MLT?][L]?
73. U= fdie 2Tx 9@ x U [M° L° T°[MLT][L] MLT2A?
(i AT 1) (forga, wmn) < (forg wmr) x efarg [AJ[A][L]
74.  FYEdIR frafd 5 wemr &1 = (LT MO L T
e § YRR A
75.  hue Fradis A& fRde < qa e [AT}/[mol] [M°L° TA mol]
76. I HEM 2 TR [MLT®}/[L] [M° L T°]
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.
88.

89.

90.

91.

92.

93.
94.

Tafeyor SAfvare,
faferzor w1t

IS Seil/AHd

fafertor eifiame =1 <ifa & o1 fafeor eifieme eteen fafsor s

sferan fafeyor diea

B EEREl
B 1 SAfd T

Sifa g steren
Hid i JEIO &

YT 1 e
AL SHfqHET

STuferes SAIfg

Sfq &7

Tt =M STeEn geif

Y T de T el
EEBEDGICY
IR A

oIl HRS AT
Fecll B Q- HRh
o T ST
g

e g I

YTRar-gfaem
WRores  gidemd

[ML>T2)/[T]

[ML2T=}/[M° L® T°]

o9 HIT
S < s [ML2T2}/[T]
e LD
Sfq e [ML2T?]
T hIT [M° L0 T]
(30)?
& T qureed o TRl @ w1 S were [MLT)
I &l o Eiq k1 WA gOedl @oRsd  [ML2TY]
(555 nm) HT AT AR
AU [ML2T3]/[MLT?]
ENREIETURNES]
afraferd SAfq wersrd [ML2T=]/[L3]
HAHA
[fereraidl (e o) & SFEEi R ARM]  [M]
(TfHk hT FTHM)
s afd x (fafa o yerer &t =t )2 [M][LT']?
0.693/31d g [T']
(Wehea x eifan) [ML2T2A2] ™ x

AR Mg x Yk
gfauiy

(FHE )
gfafers-gd
TG
W8 x (T@) x (foeam)?
(YA TOTR) X ()
(ST agfa x )
(IO Sgfa x Tehed)

[M-lL-2T4A2]—Vz
[T'][ML°T?A?]

[ML2TA?]
(L]

(LY[L]

[ML'T2[LY]

[ML-'T-'][L]
[T-l]-l[M-lL-2T4A2]-1
[T [ML?*T-2A72]

[ML?T3]

[ML? T3]

[ML?T3]

[ML2T3]

[ML® T3]

[M° L T°]

[M° L° T°]

[ML° T3]

[ML°T]

[ML2T?]
[MO LO T-l]
[MO LO AOT-I]
[M° L° T°]
[MO L-l TO]
[M° L° T°]
[MO L3 T-l]

[M L2 TA?]
[M L2 TA?]
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et e e e

1.1
1.2
1.5
1.6
1.7
1.9
.10
.11
.12
.13
.14
.15

.16

.17

2.1
2.2

2.4
2.5

2.6

2.7

TS LT JTfaiiad 31l oF 3l
0000

I 1
(@ 10°%; (b) 1.5 x 10% (c) 5; (d)11.3, 1.13 x 10*
(@ 107; (b) 10'°; (c) 3.9 x10% (d) 6.67 x10°®
500
(0
0.035 mm
94.1
(@) 1; (b) 3; (c) 4; (d) 4, (e) 4; (D 4
8.72 m?; 0.0855 m?
(@ 2.3kg: (b) 0.02 g
?l%gf‘\ffmzmo (l—vz/Cz) R
03 x 107 m?®
010*; Trel 19 § SISt Yo o10] & SR ¥ agd A 8l ¢ |
ek o Gl W HHITEY TEqU S aeqel shi STeN Stfeh hivl Sl €1 St 19 MW B ©
THioTe SEgetl ki STUeT R IS gRI o 0T | UReRH kH giaT €1 37 TR TEGU ek Tref
T yeitd Bl € Steifer SETey seqd faada faem )
1.4 10° kgm®, 3 1 SAIH-5 SA/2El o T o IR H g1 7, 6 & Sl o uieR o
T | g Y ofiqdt Wl oh FROT AR Wl R SATET TeeH 0 o oh HROT & TH ISH Rl 5o 3o
e 8 S ® |

T 2
(a), (b)
@ A B, MA..... B, (©)B...... A, (d)TE(e)B.......... Ao, T R |
37 s

3.06ms?2114s

(a) HEATEX TGN (b) I A7, 9.8 m s2 T TGN TT; (¢) x>0 (IIRTET qq1 AT 1) ;
v<0 (SURFE); v >0 (STHET), a>0 T ¥99; (d) 44.1 m, 65

(@) HET; (b) T ; (c) WEl (A w01 Heg o SE &0 IE W ¥ wiqafud e €, @ 5o ue oy
feherd 2 fof ol a2, ST fof sfifdsr &9 @ 9 711 ©) 5 (d) T (v Hel © Steifsh T g8 et
faom nfq =1 faem o srfEw 2)1
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2.10
2.11
2.12

2.13

2.14
2.15

2.16
2.17
2.18

3.1
3.2
3.3

3.4
3.5

3.6

3.7

3.8
3.9

3.10

3.11

3.12

(i) 5km h', 5 km h'!; (ii) O; 6 km /h; (iii) %5 km h'!, % km h'!

it Tt gl o g 3faua o forg, foeemem =1 aRmmT ge-ofaré o e 8 2 |

IR U STE9E € | (a) T € G0 frel 01 & < fafa= feafaat 7€t & wed; (b) T & ww fedt

o1 o fauia feemsti & o1 &1 & Whd ; (o) I e off Ko T B ; (d) fRE w1 )

JY-aE G9F % gy HA off T " gehdl (s GiNe, W W e IR o fag stedE ©) |

T, T € | x-¢ e feRd o1 o geiger st wefiia Tel sear | ged ;i fue fadt HiAR @ firen

ST (x=0), t=0 W |

105 m s!

(a) T oyl o faum & et forelt e W forer o St @ Fed o Wig forelt Som 9 eshuet gHrT
(reduced)W@WFﬁﬁ%ﬁWﬁﬂﬂﬁﬂaﬂaﬁWﬁﬁﬁ%ﬁﬁwé@ﬁ%|

(b) fordl aRfves a1 @ FHeaferd: FR bl T HIE T3 B § 8 TR b I He Al § a9
et 2 |

(€ THEHEH o7 ¥ 7faefiia &g fhere 75 3Td @Y 999 ia0a o fog 9ot & fee gt ammw
et ? |

x<0,v<0,a>0;x>0,v>0,a<0;x<0,v>0,a>01
3H Tag AR, 2 HHEIE FH; 1dM 2 H v>0:3 H v<0

2 T & &1 aRET Afushan; 3 W A1 Afeedd; 1, 20 3 H v>0, 1 941 3 H a0, 2 H a<0; A,
B,CAN D Wa=0

T 3
A, SSFHM, =16, T, Hiell shi WA, v g ey €, 39 wef wiew ¥
FH, foga um
3

e (c) q1 (d) i § |

@T.b)F(QF AT ()T

Hara : fordlt fes &t forel &1 oqemeil 1 arT (ST) weft ot de oo | %u (SAfue) &Y 8 HeRd |
T gfew o foaw 7 an (SFaR) dEd e o g9H B € |

(a) % sAfafed |ft wehem W& € |

9?\’3{35@51%1@400m;8

(@) 0; (b) O; (c) 21.4 kmh!

1 km TR0 7 fowenms oRfis feen @ 60 1 10 S §U; FA UA-ATE = 1.5 km (90 HIg);
v foere® afer; 9U-ofa = 3 km (91 HiE); 866 m, 30 , 4 km (3Tdl HIE) |

(a) 49.3 kmh; (b) 21.4 kmh!, T&l, SFael HY i o forw & afmmr | qieg =re, Wred 9 o iR
B 2 |

150.5m
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3.13

3.14
3.15

3.16

3.17

3.18
3.19

3.20
3.21
3.22

4.1

4.2

4.3

4.4
4.5
4.6
4.7

4.8

4.9
4.10

50m
9.9 m s2, T fog W o & ek ohg +t 31 |
64g
(a) o (I THHHN gt T o o & W) |
(b) W, (o) WEl
(@ v(=(3.0;-4.0tj)

a(t) =-4.0 j

(b) 8.54m s, x-31& H 70°

(a) 2s,24m, 21.26m s!

V2. xS AB W L xH H - 45° R/, (5/v2 -1/42)
(b) T2 (e)

el (e) TE ® |

182.2m s

AT 4
(@) ¥ (d)® T & uu oM o STER HIE T2 9l Tl ol (¢) ik Fe Sgd gahid qe Tee
I ST HE e difaw TSed T 9gd R 7, 3F: FE g0 TEl e |

&% feafd ® (91 o 9@ &l 09 AMd §U) hehs W had T & g01-T%d ad = 0.5 N SHeaierd:
ST T ® | A Hehg T T Sreafer o ofee 7 € 99 oft S A g uRed= T e | b
Seeay fag W fom & € € | 5o W a1 fafd § 3H W AT okl THEHH &fasl s e
WAL |

(a) 1 N SeafeRd: ST&gEl (b) o9&l S () H €, (c) & S (o) ® 7 | fohadt off o1 91 3@ eqo7 7 feorfa
W AR e B, sfoe W R | (d) 0.1 N XermEl & i whi fewn 7

@ T
a=-25ms? v=u+at® TN HEH R, 0=15-2.5t AU t=6.0s
a=1.5/25=0.06 m s2, F=3x0.06 =0.18 N 7fd &t faen ¥ |
RO 9 = 10 N, 8 N 9 i XM ¥ tan! (3/4) = 37° 1 I I Y |
WU = 2 m s2 IROTH gt i E feen H |
a=-2.5ms? HEh dd =465x2.5=1.2% 10°N
F-20,000 x 10 = 20,000 x 5.0 31 F=3.0 x 105N
a=-20ms? 0<t<30s
t=-5s x=ut=-10xXx5=-50m
t=25s x=ut+% at?=(10x25-10 x62.5)m = - 6.0 km
t=100s Tedd 30 s T i Tfd R fo=m Fifse
x,=10x 30~ 10 x 900 = - 8700 m
t=30sMWM1v=10-20%x30=-590 m s!
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4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18
4.19

4.20

4.21

30 s ¥ 100 s @i T & fag
x,=-590 x 70 = - 41300 m
Xx=x +x,=-50Kkm
@t=10sWHFR H M =0+2x 10=20m s
=2 & T % um e o SER wuEd i 1 sty § o e &fds Tew 20 m s €,

t=11s W 7 T HEL FTH =0+ 10%x 1 =10 m s
t=11s T TR &1 AT = /5021 10? =500 =22.4m s &fds &I A tan! (V) HT 07 s g |

(b) 10 m s2 Fealed: e |
(a) = fearfd W Mas #1 = 3 T | 9% S Fe § S @ 98 Feaer st frm |

(b) e feafa W Mass o difast o i € 1 3 et F1e & e @t 9% R weaatas 9o o TR
i |

Tl 1 U1 AR g B W ARG ot 1 A9 Bl | e o T o g FEm % HuR a8
oyl g sAfeR W SRt sAfieia o N & 99H TS faudd B ¢ |

(@ N=70x10=700N; g% 70 kg ¥ |

b) 70x10-N=70x5; U3A® 35kg ? |

) N-70x10=70x5; Ta% 105kg ? |

(d) 70x10-N=70x10; N =0; YaM &I TSTisk = &M |

(@) oAl THA el H ©RT SR sEfeT gt oFf, S 9 |

b) t=0M3kgms'(c)t=4sTW-3kgm s

IfE 20 kg §7MM @ fUg 1 e €, d
600-T=20a a=20ms?2 T=10 a3 T=200N |

If% 10 kg So7M o fig @1 @iwd €, @ a=20m s2; T=400 N
T-8x10=8a; 12X 10-T=12a

A a=2ms?; T=96N

AT TR0 oW gR pe SAfqW W ¥ ¥ | ] WA WEw 1 A 99 % YA TEl 8 bl 9 qh
& 3 <F 99 wa foada 7 @

Tk TS T STENT kT IRETY = 0.05 % 12 = 0.6 kgm s | S 31enT foqdia feemsti & €
AT Heeqo M & STER ¢ 100 v = 0.02 X 80

v=0.0l6ms'=1.6cms!

T, SRfas qen sifqw fenett o Tafgae @ & orfw ffde 7 |
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50J
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H e C1 el i e et @1 W H fR 9 1.24A g8 W sfafeq |
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L=xp,-yp,.l =yp,—2zp, 1 =zp —xp,
72 cm

3Tl 9fgT W 3675 N, fusd afeq W5145 N

e

TSt Fstl = 3125 J ; IV FoT = 62.5J s
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o SHAU 2l € |

() ¥ T (b) ¥ T (o) foE 1 Fomm (@) st
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7.9 (b). () 9 (d)
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T ey fafy @1 W Afg 7w faf T2 st S,
Al 70 T et H Sfeefad w1 uen W €
o UF W g, for oo areit & & fo7g,

T I Arefek-3ik TET gl
o TIHE FTC GEAT & [7q JH I Aok

3 g
(5) 1 ¥ Bt HEN H, IR €9 9, 9D oF aqE
AR fermn Y (S 0.1250) Fft oft wefer 37k e
granl qenfy, fordt A o UE 9= & o d H oM aTat
I W 3 e B

(6) T A1 faurSit R St 7 @ YurfRa Hemd
et & R 7 g1 forelt wifd W w1 Frefia st §
gomef B € R STH o= Wefw-3fF e R

d .
Wéﬂ%ﬂzﬁa YAl s = 2mr | NS 2 THh
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e} e 7 3R 39 2.0, 2.00 A 2.0000, S

Wﬁﬁ@mw%w@wj=%,ﬁn
T Ul 2
1.3.1 ¥k Jichi ¥ HallrT Jihd Highamsiior fFam

Tt aftere o1 uftomm, foad ufyren o af=ae
HTY U A Wit § (st we o anefw
Hhl *1 gem Hifad 7) Fad w99, 9o ®9
¥ 9 T 9E &1 AfEaa ot gfafatea g
el I IO, 39 Aqd A 9 Ay Fermed
T B Heha TS W 7% 3nuTid 81 o1, AT ®Y
o, fedt ot gftomm ® Trefd sl &1 9@, 39
d sTishel 9 3ifues 981 81 ¥ehdl 999 36 9=
fo T 21 3@ ywR, afg e frve &1 wfya
A A AT 4.237 g B (4 Tefs of), 3k
U] WG A@aT 2.51 cm® ®, | A&
faaTsE g0 THET oA SHAd o 11 T a6
1.68804780876 g/cm? 3Tl 8| TILA: TFcd oh
30 URehfad | i ga+1 IR ok wrel fae
qUid: SIS del 3T9Td 8, Fifer 59 Amf
Tg HME SMMid B SR URYGA HIHT FH 2
el Al o WY TH I Giwanett & fafafea
frag g gfifraa +@ ? f& 5 afmem =1
sifam ufvomy 3ot € wfkersar o @1 e S
g St frafyra wifta amt &1 aRgrsdr & 9@ @

(1) TEmei’ & O a1 97T ¥+ @ 9T gRong &
ST I g1 Wrdlen 3Tk @ a1 ey fore foh
weH Y qrelen st arelt ger wer #
37d: ST IEL H T i qH AL ikl qoh
gl foran s =nfew,
_ 4.237g
_2.510m3

=1.69 gcm™

T TR, A% § T TR e 3.00x 108 m/s !
(dF wedfer @ish) MR WH o (1y = 365.25 d) |
3.1557x107 s (" Aiefeh 37ah) &, A Teh GhTeT 9
¥ 9.47x10' m (9 TedF AF) Bl

(2) GEAT3N & Heheld YT HeeherT d U 3faq
TR § VWS & a1g 34 &1 @rden 3k W@ o
T e fof Webfora ar sqaatord & S arcit
fereit TIRT A SVTHeE & &ic FH Q@ FH &1

ITENY, HEASN 436.32 g, 227.2 g 0.301 g
#1AM663.821 g B § TE TEmet ¥ g w1 uiys
(227.2 g) |9 WHAD & Th TIH qh & Fened 2l
zafer, sifon aRom 1 663.8 g d qUTifera 3 fea
ST =18 T|

T YR, TETEAl ° 3@ w7 YR ¥ e A
THd T,
0.307m-0.304m=0.003m=3 10%m
e ifse, g Fraw (1) StoTen iR 9n & ferg e
I, W HWeher (ANT) F I H WAN Fh
aRoms #1664 ¢ Tl fo@ =fey SR SHawReT &
I[EOH 3.00 10° m &I fare@ =1feq| 4 |rd
IRYSa1 i Sfed ®9 ° =7 el Hid 81 Heho 3R
ke o fau a8 90 qemged T o9& A 2

1.3.2 3tffy=a 3iani ot guTieh
o wemet # uw @ sifuss sifivEd 3w e €, STeh
sifishe o URUME &1 quiiehd foham S0 =fewl
ST T |, FEASA ! 3faaq Tl i qh
quiifeRd s o Fem T & € e 2.746 1 A
Teleh 3T A% quiifehd T W 2.75 WK Bl 8, St
2.743 % Uk ¥ 2.74 foerar 21 Rt o egaR
fm 72 @ T afe stguig ofe (galed wer o
STERGTferd 31k ) 5 @ 3k & af geladl 3iem o
T Pt gy & & Tt &, ofiv afs TE IusruiT
37 5 @ & giar &, a gdadl aieh aRafad 1@r
AT &1 e AfE G 2.745 €, e steie s
5 %, @ 9 g1 82 F9T 9t 9% € R afe geedt
3ieh @H & dt 39T 37k FI BIS foar e & 3T
afe ag foraq &, o gelerdl sier A 1 &1 gl T ad
g1 99 T 2,745, I e TRl % QUi FH R
2.74 B S 71 SE0 AR, WA 2.735 < Wik 37k
% qUifhd w4 & U9EN 2.74 B W €, HifR
gelerd! ek famm B

forelt off ST aTet 3teren 9gUal Sifea URehad H,
Terradt Usl B el ikl W UH 3k Ak WA <
=feu, 9 aRehe o ofq o 3foa wefe ofel T
quiifehd X <A1 WEQ THT WK, Teh WA S e
iefeh 3Rl ek A &, S8 et o wehrer o6 o, ek
e, 9™: 2.99792458 x 108 m/s Sl Hi-ehe AH
3 x 10°m/s H quiifeh & Reheri H ST & 2| 3fd
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ofiferent

T o e fF g o I9E B arel I SeA,

%Tzzngﬁzn,ﬁw%aﬁaﬁmmfa
% (3F=0) B1 m=3.1415926.... 1 T =gd 3T(uh
el Sfhl deh F@ B Al oW Hifga iy ®
IREIf§ o STUR W m &1 AF 3.142 A1 3.14 +f &
e T 2

3qTe¥or 1.1 TRdl o9 &1 & s I 719
7.203 m B 3faq el bl ek SF 1 FA

IS &A%hel Td 37T F1d ehifsly|

gor W T o | wiefem SRl i G 4 @
i, IREfed &9%hd T8 T¥ad o A i o 4
refeh ikl dek qUIifchd feRanm ST =few)

B H IS TR = 6(7.203)2 m?
=311.299254 m?
=311.3 m?

= (7.203)° m®
=373.714754 m®
=373.7m? |

T T ST

3qTeVur 1.2 TohEt U=l o 5.74 g T STEAA
1.2 cm® 81 Gk 3fehi i <A T&d §Y HHT
T AT hiToId|

267 SoAHM | 3 Wik 3k ©, Safeh SAEdA oh Hifd
UM ¥ ool < Wedeh 3ok &1 3Td: Scd hl ohedl o
W 3kl I A TRl ST =AUl

A = 5.74 gcm_3
1.2
=4.8gcm™3 |
1.3.3 3IRITUTE UReheI o URUMAT # STiHemar
et == o fam

fhrg dieransti o weged)/ wiyg ufyre | AfHfeaa
71 Ffe MR e daef fadi ot fHrefafaa ssewon
& N HHLA S Gl 2

(1) =IfE forelt Taedl, SRR 9iie & owag 3R =erE,

fedt e TR 9 WYY W %EY: 16.2 cm TH
10.1 cm ®, @ I8l Y&* |9 § 99 ek FF B

T o1 € fF omarg 1 e 39 TR fora wehd ©
[=16.2+0.1 cm
=16.2 cm = 0.6 %.
Tt YhR, ASE 1 39 YhN for@n S Hevel @
b=10.1 £0.1 cm
=10.1lcm+1%

@, Fqfe HASA % TR % SwN w W, & (A A
%) AT Al o UEwA & I
lb=163.62 cm?+ 1.6%

= 163.62 + 2.6 cm?

9 3TN o STER TH AfqH TRomd &1 39 J&R
for@m
lb=164 + 3 cm?

&1, 3 cm? SRR E o &5kl o 3AThe | i
T Ffe e e €1

(2) afT fohdT UTNfiTeR 3TTkS & WY=ad § n GTde
Sl HT IoolE &, A ke & GIGT @ UIe
TR 4T n QidE 3R dE AT R

T, AfE Mk Se™ S € df Weleh 3Rl w1 FE
FH AT S Fehdl B SIEONY, 12.9g-7.06¢g Il
T i SRt a% fafafde ¥, g 38 5.84 g & &
Y Hodifha &l fehan S Gehdl € Sfesh Sl 5.8 g
feran s, wifer Heher o1 SHasher | ff¥Edad
T 91 YRR © HAISTa Bl €1 (Hehford =1 ek iord
%1 M aTell HeAstl | Hed o 918 ®H H & 3]
et 9@ 9 fF #0 ° wH wedd Sl ael g
ol =1 SuR B B1)

(3) fepwt TEam & T ¥ emmufere qfe, s fafifae
ATl Sl aa & TF &, T FaeT n UT, a7, & T
e ww it fre @t 8

ISR, T 1.02 g & WO § A2 £0.01 g ¢,
Safeh g8 WY 9.89 g Wl +0.01 g TR B/l
T} B

1.02 ¥ stdferss Ffe
=(+0.01/1.02) x 100 %
=+1%

THl YR 9.89 ¢ H 3k qfe
= (£ 0.01/9.89) x 100 %
=+0.1%
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sid #, a5 Way for sgueta srfiverert o wemerdt
gfumy s uRekfera s o Udes WY T, 3Teudd
IRyl W ¥ Ueh el 3ieh 31fien T@=T =fgul
HiHSl o AN 3H ThHTd I oh 1% & TR
s Giepard S MY T YUtk Hi It
IO Bl UM ITEIONY, 9.58 °h FHH hl A
Tiefeh 3kl T qUeha i TR WM 0.104 B, T
0.104 &1 FhH H W I Fefeh SRl qh Wt 7
9.62 ¥ W AR T 1/9.58 = 0.1044 @ giar i
Ik FehH ol T F1efeh STl Tk JUIThd hid T
W ¥ WM 9.58 U B

I 3B, et Fgaal URehei o HEIerd! Ual H
(P9 ¥ 7 IS A9 H i hl T HT STURT) Th
TRt 3ok T@H o1 RO oh1 IRTETd Seddl 8, e foh
TS i qulieh Wfshan # iR Jfe & s=1 ST onl

1.4 “itfaes wfvren st fammg
fopelt <ifrer Tf¥n =AY wepfa =) saren suet fameti gr
F S} FA UEHI GR A B arel geft
iferer e, T1a gt TRt o GaeE o s o e
FT W HhA T T g AT H 79 Sifaw FER Y
a1 fad e Tohd € 3IR 3% T Hissh o iy ffde
fopan San 21 39 WK, g w1 famn (L), faga am
T [A], SR a9 T (K], S0fd et &1 [ed],
AR ugred 1 AT H1 [mol] B feRwEt wifaes T i
famrd 37 et (T wrart) @ FEd &, f9e 59
AT T Fad FA F W g AT uT wgrEr
vgar g1 e fedt afn # R wiew
[ 19 5 o1 98 2 € T g9 S§ Uiy &1 fom @
fomm = ® 2

Tt o, @l wiifqer Tivmi 1 femeti (L], [M] 3R
[T] & W& § oo fopan S Hehel | Sereeone, fereht
o] R BRI T ST SHeb! Tl WIS SN S
el dF TEEAl o UM gNI oFe fehal Sl R
gHfere, e w1 fodfia ¥ = [L] x [L] X [L] = [L]® =
[L%]| TR, @A, Seaue 3R g99 W fasl @l
I, THAT I 8l Sl © foh e o gequm i
I fa, [M°], S99 &1 I o1 [T°] den o st
3 fommd (L3

Tl YR, 9o I FFHM AR @R & [UAEA
w9 H 39 YHR S F THd §,

T = FSAHM X @0

= ZEHM X (CTVITE) / ()2

Fe & faad [M] [L]/[T]2= M LT? | 3d: g
o, goaqH H1 1, TR o1 1 3R g5 -2 faand 7
el 3= |l gt ufert ) femnd v ©

= T, 36 TR o Tl | TRAT R foa=m
T feran ST A ofifdek TR % YRR T IO
FHTEY BT B1 39 WehR, 39 ey § o ufed, Wi
o1, S &, Afem S SR =t A el ged e €,
Fifer 3 Tt ARET TSI o ¥ W oFad i S
Hehdl © 31 k! fammd [L]/[T] = [L T B

1.5 foriar 97 wa fouiiw wfievul

et <t g€ “ifaes afer &1 et @ = <o © S
Ig <uiiar 2 fo fendt <ifaes afer & fohm gor wfer =61
et famd 21 serewondd, e w1 fod g
[M° L?T°] 31 o =1 =el &1 [M° LT 1 36t ¥,
[M° L T2], TR0 1 G [M L T°] S9HM Sed 1
o g7 2

foredt stifqen Tfer 1 STk T g & a0er foram
TR YT FHIHOT i 39 TR &1 fawiier aeieror sed
g1 ora: fadia gl 98 e @ faed fed
e TR 1 e R SR S fe & v §
frefud foran ST 1 S & foe, s [v], =
[v], 9 [F] 3R SeFHM S [p] shi T Tefieheor &1
TH YR e Toha1 S Feohel © :

[Vl = [M° L* T°]
[l = [M° LT
[F=[MLT?
o1 = M L= T

iferer T o e Gay el S o gt
o YR W faria eieton, ofea= &1 ST Wehdl 2
fafayr whR &1 sga G Aifqw et & faia g,
5= o= difass ufvEi o wea deuli 1 frefua 6
AT FHIHON & o= q ol TR o 9af | =
fohan T %, STTueh AnfeE e drchitas w1y o fan
wfifere-9 # faw Tu €

1.6 foiiw favawor us zaes srwEm

fometl sl Hehedr 1 Tipfa, S Hifdeh AR
Tl o AreeE L €, ST Tk STeiies He W@l
A1 SHehied 1 ST Tehdl B Torep! faamd @9 €l
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fertar fergetwor w1 =amaes @M, fafy= wdifaes afvEi o
a el oh e o wEEd e € iR fafie
TfUTTa STehi i Scard, Fenefar qen fare eraar st
ST ohed W W §1 e & A1 3ifureh ifceh iy o
ORATOT <Rl TN (A 9WT) TR S ®, o Seh Wil
o Y Y YR 1 HEER fhal ST =1feq S g9
G S S-TOT U] o WY g B 39 31 &
Y FIgY AT Sl g9 TG S Hehd B I 9
iferek Tfer w1 famnet o @t «ff @ e {1 56 WK,
fordt wifordia wefiereor o wel ® wdte! g fAefua
Aifger TRME 1 fomd g9m 8 =iz

1.6.1 HHIEION skt fadia Hfq skt Sr=r

Aifger TR o afwror e st Herfad =1 saaehford
T <1 gehd T afg SRt faumd aum =1 S ot
T, 9 had T & YHR hi AR HT e AT
e Y Gehd B 3Td: Il i a7 o 1Y Gehield
I SoAT ek a9 § W fag[d ¥ i Feewfaa 1@l
foman ST TRl 39 W Tagia i famrett st aHETdar
Tagia wed ® IR sHe! werEd 9 fondl geftetor &1
Y w1 Sg T gehd 21 afg fohedt geftenor o gt
af 1 faArd goF & @ A o8 SHieRL Terd el gl
31d: afs gw et fyoe =t o (1 ) & fau
S a1 Y, d 96 SUH AT Ydieh Fs o
B, 3! foametl &l T w3 W 3Ad 9 g 9% o
TS i famn & 99 WAl Afel) 36 YRR, 9f% &9
e o fole AHtehiol a1 3, @ SHoh A1 9&ll o
e T foi-ga WEltR o A [L T € U
ST =T

afs frdt Tt +1 dyfs & 98 8 @ S§
THHRIOT 1 GIfd 1 Wi Si= o fa a1 gen
o STTER formst 1 Sui fepan S @1 foreq, foreftar
gufa feret Tt & W& 8H 1 TR Tl 21 98
arferm TRy = el &t AMYEaa @ 9 ifafyEa
Bt 81 Freplvidie, TepoEhg iR =i werl
S fafre werl o wivne sifad B =ew T IS
@, guH ifas Al w1 e[, S 3| %
Y H 0] (SAE/THIE) , ST o &9 H Sefih
(frafa o wermeT &1 ST/H1eT| o YhTeT 1 97) o
I ®1E fomnd T2 7|

e, g Tefafaa gt &t faftg gafa =
G T S TR ©

xX=x,+v,t+(1/2)at’
ST&T x foRett o1 Steran fave gW ¢ Wehe | =fed 9 b
g, S o o fave e t=0 W feufd x, 9 R
T v, T SRE FF qF F §, 3R THH1 M BT
oo o THEHR @1 o Bl R
Td% IS o fou o g foeq W,
[ =[L]
[x,]=[L]
[v, 1 =[LT'] [T]
= [L]
[1/2 at]=[LT?] [T
=[L]
Fiifh 39 HIHOT & Gt Ui 1 fomd wEE (T
1) €, gafey 7 forfia gfe 9 dra gl 2
Tel &AM < I 707 9% T, TR fardi wnfa ade,
TSI T FG W Y A1 AR 3 T8l Faranl e,
THH 19 T8 & T &9 W o TRl fasiy == ok
forg o =€ ® oIk 9 & e " & IR Torst
I e H WA 1 Faw w3 1 STl 2
Tz oW ot T W st wnfeu fE oAty @
HHISRTOT | THUT § TEFT &1 St ¢ of a8
Terd g of e &, W 9fe o afieror § gohet
Bl el € o 3O a8 WEl fag 7 &Y Wl 39 e
i farli ® A TE THERUT STy ® § gerd
(EE) TefieRTuT = B, Saifer ot ® 9 | et an
TG WHISHTUT TTeAd it e Tl

p JGTEYT 1.3 3T frefafad gHeRor W
fomm X

1
—mv°=mgh
2 g

&l m ] 1 A9, v $FHI AT €, g TeEd
T 3R h ST ¢ Sitau R = g g

fardia sfic @ @@ 21

Zo7 J=T o9 98l i fomd

M] [LT!]>=[M][L*T?]
aqn =[M L? T2
<feror qey 1 fomrd

[M][L T] [L] = [M][L* T-?]
=[M L?*T7?]

<ffer, 1 vall 1 fomrd wum €, safae Te T
faria sfie @ @@ 21 <
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P 3ITETUT 1.4 SoTl 1 SIHEH J = kg m>s ™ ®,
el v 1 m s 3R O 2 m s2 gl s
Sl (k) o fore ffafed g o o9 foea-fea
#i fod e ¥ o sad1?  (m favs &
TAM ©) 1
(@) K=m?v®
(b) K =(1/2)mv?

(c) K=ma
(d) K=(3/16)mv?
(

e) K=(1/2)mv’+ma

g6 ek Wl WHishol H < uall o1 forfte g wE e
B =ifeu) a8 off o haer gum fameti areht afvm=i
1 &l Gehod A1 SHehe Thal ST Fehdl 81 Seror uay
1 UfSr &1 fommd (@) o faw (M2 L3 T29; (b) 92 (d)
& fTT [M L2 T2); (¢) & faq M L T2 81 gl
() o <faror uey =) TR 1 g 3fea fommd = @
Fifer sad fi= fomewt areft <t f¥m =1 Genfera fowman
T B 37e TR KR T [M L2 T2 B, e o
(@), (0) T (e) forita &9 & wwa &t €1 = <, fm
forftar el o =@ wan Y=ot 6 (b) 9 (d) ® @ @
T T B 3k forw it it shi oredfers a6
<G T (G AT 5) | TSt St ok ferd Hel g

(b) & e T B <
1.6.2 Tafi= ifaes Tivml o wen Geier sga=
&

FHofi-weft fafe= odifqs Tl o & dey o=
& o fau fameti =t fafy =1 s feen s oaswa
213U fau g9 % 9 g e & uw e fe
femi-fet ot shiferen el ) sk st @ (A sdifeen
TRYET o1 Tehea: s =R/ qeh) | 3Heh fory, 79 & T
Tfer =1 AR T 6t fafe= =i o oewa o ®9 H°
forad & Tgd, TH ST 5N 9 URRAT T GHE|

b 3STEYUT 1.5 Tsh e dide W fa=m sifsg,
o TieTer 1 Tk &W | 1Y Y ALHE T
2 3R S T o o S S T @ R 1A
IS L = I [ = ol e [ e = 1 [ e S C A B L I
(1), TiieTeh o SeA9 (m) 3R o @Rl (g) W
e e 21 formeti =) fafer &1 ST S

THh oH-HhTe o AT o Feo= i)

Ze7 e e T 1, URET 1, ¢ 3R m = Fasfear =i
T UFHA o ®9 § 3§ YR forE ST Hehdl ©

T=kFgnr
ﬁ,k@ﬁﬂ]ﬁ‘lﬁﬂ?ﬁo‘%,@x%z W%I
T AR w1 AR & fore g faen W
[LDMDTI]=[L1 ]X[Ll TfZ]y [Ml ]z

= LX+y’IL2y Mz

Tl 3R T fomnd wHiehd W
x+y=0;2y=1;Td2z=0

,z=0

N |~

y=-

a x =
S 5"

.~ T=kl1"g”

e T=k\/z

g
oM <o, 81 feefis k o1 A fasa fafa 9 3@
T feran S Teohel 21 el 3hT 1S o1l T 2 fop

o <feror vt 61 ferdlt W @ T femen T B, TR
TE 3 9 fomd gafaa T2 B

. l
I |, k=2n,3=|a:T=27r\E <

TR Hafyd TR o e 9y oo wE & fag
fereiar fargetoor sl Su=ntt 21 ety fomme feerrent
o M 34 fafy g 9 9 foeu s wekd| Tt fafy
TN foret Tt 1 oherel Tt Serar € = S0
Herdl 7, fordlt weftentor o fafs=r Aifges ol o o=
Zene} G &l Se S Gehd | I8 YA fomn areft iy
T fadg 98 & gl

T AT & 3d H fou U &g st ued,
syt forfta fovemon &t Femear fasfaa & o
e gl
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10.

11.

TQRI9T

. i fomm fifqer el o 7o W e s R o 1 e ifaes afer

S e, SorHH, THY, e[ O, Swmfae qrd, gered w1 A SR sEfa e, ger afemEt
% w9 H A T

. % 4o M fRe go oo (S "R, fRemm, G, UfEeR, e, Hid iR Shean)

% g | uRefyd © 1 gel Ao West § 9afia W 99fead ®9 9 Aehigd ee A
B T | gt R o Wl %1 Uel AE sed

o UE § Fea= o= Hifaek ARE R g WEH o TASH o ®9 H Fad B Tohd
g, 9= == U %ed € | got IR a1 Sl Wkl o ol Hgee i, W qomed
FEd T |

T T AT T STUTRA A ohi STaUsera Jomedt (SI) adH ¥ SFaisd TR W Wihd
YOIl ® | 98 YUl 9 GUR § SAME &9 H TN W o W @

. o TR $R g ufvEl @ e |eft oifasw @l § SI ARl %1 wEm fRE S g

T A THhT FI SI T § foRiT T (S S, <A, 91 Mf]) W e fewan S
?1

SI AT o GuRAoa To At &R R ighd A Tl € (S e o faw m,
foram o6 fau kg, ¥%e o fau s, UTeR o fau A, = o fau N, @) |

I B Td 9t ARE w1 difies @6l o=fTeh Hohd W 10 1 Sl § ok feRan S
® | WY Hohdl qen eAifeheh fshol i Gerdl Bq @St w1 URYGA 1 Hohd Hid ET
ATk Hohd TS YT kT YANT fRAT S ® |

ifer TR % Hohd IR SI HEHI o YdIhi, hS S USRI, ifdek @ SR Ame
#1 3fa 9 W o FH oG YHerd & fau F gme fEm o e w1 e s
=T |

fopedt oft “fiferer T o Ao o STk A= 1 Wi 2q Tau (Heel) o fmfad o=
R oF W] hl AIfSd ] ohi I ek SSFTOTAE TR bl ifd §Her ey |
mfyq we sifyenfera Tl o shaet 3fod el ofai &1 € @1 WA N aifen | fRd o
TE | e il ki gen &1 feion, 3ok Wy sRig wiewmanet w e iR eAffe
sTenl 1 fiehed v ¥ Tor o s U frawi 1 9o e =1fen |

ot iyt 1 famedt of) 57 fomet &1 gaem e A &1 ypfa w1 aviH wwar @
| efreRTont 1 ferefa wfa 1 S= SR ifass TEl § Gay g s | fadg favomo
*1 JE R ST Hehar @1 HiE o Grd g arkd ® 9w, 98 ofevasd T
R faria €9 § @ A STETT FHIRIO T & OBR |

T

feuoft : Searaer ST ot forad w9a, qrdfes ofenl ot s Wad

1.1 e @ 9y
(a) Tt 1 cm 90 @& M *1 SAF........m° F TR T |
(b) fFE 2 cm 5591 9 10 cm 9% a1 fafdiex &1 g3 &5%a......... (mm)? =
T B

(d) €8 1 emiferss S 11.3 ® | $EHT TA.......g cm® Tl kg mP T |
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1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

o ol &1 Aol o Sfua 9fidad g aiw

(a) 1kgm?s?=.......... g cm?s?

(b) Tm=.ccceevenennnnnn. ly

() 3.0ms?2=....ccceunen.n. km h=

(d G=6.67 10"Nm? (kg)2=...ccoeenvennenn. (cm)®s2g!

FE (WA H Fell) H Gk holkl € 3R I o 4.2 J o e ®, STel
1J =1kgm? s? A <ifST foh g9 A 1 1 T goneft sw s & form
THUF ®1 AEF g kg % SR €, W@ Kl AEH Bm h WK T, G
A5 ys o SR | g UM *ifew fh AU Al o Us H kel w1
IRE 4.2 a1 B2yP R |
TH HUT FHI TR AT &S : oAl oF AFE H1 foui Ieer@ forn fomm “ et
farftar afer =61 ‘argr’ A ‘B’ e refd 7 | T M W TEd gu A Ru
FHol I W8T HE Al STEAYIFR B, T VR H K HIT
(a) WA gd B fave &9 7 |
(b) S 9gAM sTcfuss T d Ferdr 7
() Jeeafd 1 FoaaM ogd & ek T |
(d) 38 FW & AR I H A H Fen Fgd A T |
(e) TolH, W | &gd WY eiar € |
(f) At &t 7fa yehrer 1 A G Sgd € FHT A T
ST HT1 HIE TE T AEE G T ek SER fafd § yeRer #1 A 1 2
o o AU O o Ul § gd den gedt o o9 &1 g feRat €, Tt 39 g0
T HT U8 min 3 20 s T R |
e o ok forg frefafea § @ ®F-o 999 oigs 99 T
(a) T affer hfergd fomger affer M w 20 fausE 7
(b) TH EI foEat 9€t @ 1 mm iR g 39 ) 100 fause 7
(c) I YHIMSIH o S Fohtel i ieed w1 Gl ok A AR HAY Fhel T |
FE BE 100 AEHH F Th GeAsel & N @R T & et k1 HIER W
& 20 TR Y&OT KA1 7 3R W A B € b GauE o 397 & § 91t 1 S
Hie’ 3.5 mm § | I HI WRE 1 A 1 2?2
fr=fafed & 3ar ST
(a) @MUl Th o AR Hiew UHE fan S | e nl % oA Wl ST{EM
foe YR e ?
(b) Tk TP T JEI HFAA 1.0 mm T 3R 3Tk Ioiid T W 200 fFemsH
& | 9 Y 9% G © TR gaie e W faueHl %1 gen west 9 §el
W TS w Fenefar ¥ gfg w " 7 2
(c) afeR ohferad gry diael =1 ferel Taell D€ 1 WeA =I| |G S € | haw
5 A9 oF =g i goT § ™ % 100 "I oF TH=ad oh §N 3w
fovaraia o9AE W B4 1 G = # 2
el W™ %1 WIIUE 35 mm TEE R 1.75 cm? &5 U1 © | TEE i fwdt
ThIA W geifyd foran w1 @ iR ®hi9 W Wb 1 &Fhel 1.55 m? € | Jefts-wa
el w1 W @Y T 2
frfafea o wedw ol &1 gen fafay :
(a) 0.007 m?(b) 2.64 10%*kg (c) 0.2370 g cm’®
(d) 6.320J (e) 6.032 N m2(f) 0.0006032 m?
u1q 1 foRdl STEARR e #T o, Her’ 9 e A9 4.234 m, 1.005 m @
2.01 cm ® | Sfad @efeh 7kl qh 39 S HT &% o ST Td HIfeT |
TR T ge 5N A U fes 1 gorHE 2.30 kg ® | WH ok & TS TSt 5o
20.15g 9 20.17 g ?, fesd & W@ w1 € | (a) o3 1 Pl gommM foha 2, (b)
3fea qefe 7kl a%h Thel o sAUEl § fRar SR T 2
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1.13

1.14

1.15

1.16

1.17

el 1 Tk UiHg GeY frdl 01 & ‘¥ S (moving mass)’  m, ‘ferE
TSI (rest mass)’ my, SEHT TS v, SR TH HT =6 ¢ o 99§ | (T8 Foo T
TEe AT SAEErEd o fowr sfrdfaerdl oh fagid oF IRUTTREEY I 3T o |)
FE BH TH FGY I A HE IR HIA § AfehA FEeRiR ¢ h @ ol S ©

|a%'1%1@m%;m=(1_r:%|aﬁqﬁmﬁcwwml

AU YA W A H1 GAHSHS G TRed ® 3R 38 A (1A =10"°m
g e feman ST © | STSSioT o URATY] o STETY ST 0.5A § | Bleg ST qeaTveti
% TH WA H mPH FA Ak FA fehar gm?

fordt arrest 9 1 U A (UM SIU[H) W A9 d S W 22.4 L Edd (TH
U ) SRl T | BIESISH o UTH STV ST 1 STk Teh Hicl o I
G 1 UM 1 87 (TESISH o 379 1 STHY T 1A 7iW) | 98 379
T ek A 72

T T YU T TIR AT HIfWC : Afg A9 g fa § wfane fedt et
#I fags! ¥ 9 3@ o g9 & Ug, gwE onfg Yemet w1 fa w5t famda fgen
H oo @ I W el B9, g g fuve (verfea, =, ar enfR) feer wehd
B ¥ | (T W, FHifew SR 91 7 fF o0 9e W €, Taien, 3 e auqu s
Y Y =l g2 eld eidl €)1

Tl TF T wie (g Twed) 7 fEes et sie w1 9™ 107 K § sAfusw
R ¥Rl Y53 1 @9 T 6000 K B | 3 2Afersh a9 W g oft ugref o a1 et
e H E w Hehdll AUl G H S U fRg UReR W g & ewmen ®
? o1 78 3G, a¥ell A1 TG o Sl o URER § 7 9 SITeRT STHH Wel €, ST
St g frefafead srwel o STHR W Y Wehd © : g 1 §HH = 2.0 X 10°%°
kg; g4 =1 B = 7.0 x 108 m |
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T 2

=
A @ H i
-
2.1 giterr

2.1 gt
2.2 dreIfTs 97 we 9

2.3
2.4 THHH TR0 ¥ MAHE 9% H

Y[SITden] el THRL
st

foamoie fawa

A

fava 1 yoish o Woael A1 9Iel &Y 9 e Wl § | gHR
<o, e, WiEfehel TaRi oMt ek Sfie 9 fi@ré 37 el fomand
T o e IS € | 5 & T, Fasreren # oft gAR %hel a1y
%1 Yo¥T TS Fshmee qeon gAl ot ta few § whR &1 wew
B @ € | 9 Uel § IRd ¢ TNl i aen |iY @ &% g¢ Ul
Ed & | HeTEl SR argAn AE Rl Uh E 9 S M w6 o
STd ? | gest 24 WS H T AR SO 3787 ok URA: FUH HIA 7 el
a8 % T 9R g 1 A g0 T 0 gd o vl afed wud
SATRIINT Heh Heriehet § foreror il B, aen S @ off T
Tl oF TgE | A HLA T |

TH YR GHT o e oeg 1 feufa o qftads @ g wed €
T <k G fearfd o ufafda eidt @ 2 30 s o g9 g o aR
T TR | ek feTT TH o qef ©RUT i ¥RUN i HSHT BN | 59
AT H TH ST Lo %] o Ueoh TXa 1@ oh ST 7fd e &
Tiftrd T | T YR HT T h] W TG T ot FEd € | THGAA
Rd T W T o T e Tl ST Wiw fRT S Hehd 2
3iqq: Tfd T sTufer Yepfa ol ¥HeM o fog gw swfeer 7ifd &t
RO U&d T |

9 TeEd H gH 9t TaHH aRgel ol Afayed " foag €9 |
el 31 | 98 Wi-iehed qa o T Bl © 5o ek o] 1 TR
Y= T Sfaua ® 9% 51 =l TE O S STUE vt &9 ¥ wH
Bl ® | arEdfersh sfed o sgd-9t feofaal o aegeti o stmmw (@Ee)
1 IUET H1 S Fehell © AR o ifreh e o 3% Uk feig—areq @A
ST TRl T |

YIGITfeieht T, B9 % i 7 oF RN T L4 7 I hadl SHHT
Tt 1 & S1eEA Hd € | TH 1A Ud ol A H fafi yehR
1 it w1 ol feman 7T @ | 59 Ifqal o HRON 1 I e died
SRl eIl
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2.2 AT AT TS ©TA
S T &H g ook € fop ofiea 9 9 W 9% 9 g
2 fF i oxg ot fw 7w om= fqwe o form ifa @
o ®1 ®, o 30 9% vl e =l uran R 56w
et o F=1-fo= & W o form wifq @ =t @ 21
arq: fwdt & ¢ R 9 % foau ew arerfutes o
shael AT v 1 IRWIG i B |

T oT%q shT dcEIfUTeR o SHeh e ST o SReT
B A% 39k WA (¢ £+ Af) o SE BT A
(AD) F=I: GaH Bl | ot fafy | 86 39 wed
79 YR ¥ F9 FW ©-

AX
v=I1im — (2.1a)
A0 AL
dx
= E (2.1b)

Tel wdter lim w1 qreod sEeR SEt @R feerm wfy

(S =) 7 WH & S AL W H I SR
(At—>0) I T TR U BT | Therd 0T hi AT

% o A < R () x e o am
YR TOT €1 7€ Ul $E &0 R oa&] it fefa
e T R B

foRelt &7u1 R o 1 A7 TRt o fota & SR
(2.1a) 1 STAN T Tohd & | THoh foIq UMTReR =1
Tt fafer w1 wEm o o € 1 9 ety R e
T R T o ¢ =4 s (g P) T fehier =ed € |
TEATH (=4 s H HE U W@H AL I 25 W | ST
AT 1 IR o SFTTEN W @i PP, (fod 2.1) =1
AUl 3s W 5 % A B a%] o 3Hd AT

2 25 3 35 4 45 5 55 6
ts)—>

fara 2.1 feIfq-aua I G ST J1d 3T [ t=4s AT 39
&9 W ATF 1 T @ HT g & |

T HTT | 39 T At HI AH 2 s ¥ TR 1 s F
q PP, W@ Q Q, & W ¢ 3R THH U 3.5 H
4.5 0 | 3G N K1 OE 0 | 3fqq: daid w=
At—0 1 aRfEerfd ® W@ p p, fefa-gwa o o fog
P W 9l 3@ B Sl ® | 39 YHR (=4 s &0 | FR
w1 o 39 oy W @il T8 TR 1@ i JAUl o SeR
g | el mikes fafa 9 3@ wehifa = 39
wie & agrfa afy ek fag ga i fafa =
SUFRT oY Ol WA UTHaT STET o THET ST Wehel
Fifam 21 o O T uw % faT x=0.8 £ ® |
GROM 2.1 H t=4 s I g H WH At=2.0s, 1.0s,
0.5 s, 0.1s A% 0.01 s & AT Ax/At o A
T T T | GEL SR A BIAT H £ (= £-A1/2) TN
t(=t-At/2) R Y T Uod Hm § x F &I
HqHl FAid x(¢) = 0.08 £, A x(t) = 0.03 3,
fegraman T € | B3 wiem § TR Ax= x(t)-x(t) F
qen 3AfcH hicH § Ax T At o STIUIA i e foRa T

WRON 2.1 r=4sk AW Ax/Ar o1 Hioia 9=

At x(z) x(z) Ax
(s) (S) (m) (m) (m)

2.16

343
0.5 3.75 425 421875
0.1 3.95 4.05 4.93039
0.01 3.995 4.005 5.100824

Ax/At
(ms™)
10.0 7.34 3.92
729 3.86 3.86
6.14125 1.9225 3.845
531441 0.38402 3.8402
5.139224 0.0384 3.8400
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? | 98 UM YU o™ § sffehd A¢ o T=-fa=
Ml o W S9d o7 1 49 © |

IRt 2.1 @ TR ? fe S9-S9 A #1 AE
2.0 s ¥ TRM-TRM@ 0.01 s Hd & d irga am
fad: HHTd W1 3.84 ms!' o SRR B W@l ® S
=4 s W HR &1 97 & A =4 s W dx/dt 1
M | 39 TR Tfd o 8 &1 o fT 89 %I &1 o7
epTel Hehd ® |

Tl 78 91q w31 91 @ T a%g &1 e
a1 freprer o foau wies fafy g gfaursHs
&l Bt B | 3@ fafu (wifees fafu) o &9 wfqam
a5 o Tefa-gma Uk i wEuEgEs i @
AT At 1 ST 8 HId T o9& o 3ArHa an
() T TOMT S W B | Fae-fae e woeg
1 A7 T 9 =gd e 81 Sar @ i fafu=
gl W TR U a%] &1 feafq o watw efiewg
ITAS B T T hi TEfd w1 THA oF e o
w9 H gUR U g e Suersd 7 | Ut feerfd
T IUTsY STHE! T STAN HId T THA A At
T HH: F&H I gL Ax/At T AH FwTerd S
A faa: "ol 2.1 ® <9 7 fafu o o Er Ax/
At 1 HHIG 71 9T R AT | eTgen Tt feu e
e o AU TR TG 1 GANT ek TIaHH
% o fa-fa= & o fau dx/dt &1 T
AT SrEr fF SSEr 2.1 § S| @ e

> 3IGIEVUT 2.1 x-31&7 oF ST ol T a%q
1 frafy frefafaa g3 @ =0@ &1 e
x=a+bt? | T8l a=8.5m, b=2.5m s2 a2
9T ¢ 1 Uohe ¥ e fhaL A& | =0 s T
t=2.0 s &0l WX S 1 A A &ATL2 (=2.0 s TN
t=4.0 s o U o TG AU | o T A
S T BT ?

g7 Aehel TV ki Ggfd o STIHR o 1 o

v:%zi(a+bt2):2bt:5.0IfInS’1

t dt

t=0s & & faC v=0m/s, T £=2.0 s TF R,

v=10m s!

x(t,) - x(t,) _ x(4.0) - x(2.0)
t,-t,  4.0-2.0

AEd 9T =

(a+16b) — (a +4b)
- 2.0
6.0 2.5 = 15ms™ <

&1 HTT for TehEm Wi o 8T 9o ( areerfore )
3 T BT AT ZIAT & S Si|d a7 @7 g g1

ATeTfUTeR =TeT A1 shelel =f7ed e a%g o &7 <l
oA € | SEEI o AR W, S + 24.0 m s Al
-24.0m s TE | Y&® H1 IRATT 24.0 m s TAI
Tel e qea eAF o W ¢ T Wl fondt difia wma
el | o] 1 AEd =Iel STk 3Hd AT o iR
o o1 o SR Bl € A SHY Afueh el ol fendt
&I0T X %] oh1 TTceifUTeh =Tel 3 &0 T IHeh drceifureh
7 ok IRETT % SRR BT | UG A g © 2

2.3 Ut

I : %] 1 T i Tty § 39eh a1 § qRed
B @A E | I H B W@ 3 e i Y e |
I H § W 39 UNEdH Sl WU o WU e HE
=feq M I & wHE ? TE wHen et % w
off off | Tefiferal 3 vt dren fom o & @1 @ e
1 39 R I T ok del o AT S Fehel € Wy
a9 3%IH o ¥ § Rt g8 qe 9 IHaa R 1faqe
axgetl &t fa w1 fafiaq sterm e @ 3= O
o o= o Tret a1 9feds @t X H1 AHE o €9 9
fireelt g8 areqail o foru, feer Tean @ Stefeh g8 o amey
IE H1 AT U R el Tedr o Si-oi it g8
I& F1 T Tt S 7 dH-98 TE UH wedl S el
T STEAA A @R i SHM HRN i 5 T forwen
STTIR U1 i TH THIA o 9rdel o Radd oh €9 |
IR e © |
o ferdlt o%q o1 a7 WHF oF WUE <l § d 89
Fed € foF 3OH <0 © W ® | o H ufRedq qen
AT T SNt o ST hi B STEd ROl hed
g 139 2 9 wefifd #xa € ¢
a= b _Av
t,—t, At
T ¢, t, &0 T % BT O HEL: v, Aol v, § | TS
Tehish A T a7 ¥ 3Ed qiEde Bl © | ROl
SIHE® ms? ® |
AT-TEA (v-) TWE § B0 o H1 GG @Rl
fThTe Thd & | 9% 39 YRR o W | 3T A W@l
1 JAUI S SR B € S 6 (v, ¢,) g (v, ¢)
g wiedt ® |

=6.0b

(2.2)
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arcerforen @RoT : TS99 YR B9 4d | areatforeh o i
@ H1 €, SHI WhR ©H drelfoeh o il o
ke sed € | o] o drceiirer @Rl B a 9 fafEd
3 B, e

a:limgzﬂ

a0 At dt

vt WH H Tl &0 a5 &1 RO 34 G a6
T @ T TRl Y@ 1 gEd o s B ¢ |
B ® Sfaud o ufied H 3 9 IS Tk A¥el g
fHfed & ehd € | 31a: = ot =l (9fEn) o afted,
feen o wftedq stean g9 <Al H uRedd | @R
I Bl Gehdl B | O o THM € w0 W uIeeh,
FUTHS 3 YA & Gohel © | 3E JHR F Rl
et feafa-gaa w1 fo= 2.2 (a), 2.2 (b) T
2.2 (c) | <@ T ® | feri @ e ® foR e
O o T x—¢ W W H AR Ak © b
FOTHSE 07 & folT Ik F = 1 IR afehd 2 | I
©ROT o fAU x—¢ W Teh Wl 3@ ® |

(2.3)

H "HE a 1 FRMHD a H a=o0

X] X X

0 - = =
(a) (b) (c)

fa 2.2 uEt fd & foau Refa-gag o fSae g
(a) RO YA 8, (b) R RUIHE & adl
(c) @RI I & |

M MAHE 9% $1 @R T o W-91Y 98
Tohdl ®, W glawn o fou 5@ e o wfq deed
TR A O feer ©Ror 9 &1 Eifhd @ | uEt
feorfa o offea @O @ o1 WH A 1 oFefy | e
RO o O o S BT |

IR &0 (=0 R I&I HT A v, AT ¢ &9 T ITHT I
v &, @ =R a=a= vt__l:)o BT |
Aqdud, v=v,+at (2.4)
39 B I% <@ TR 9 W S B an-uHy
T a1 fEEeré a1 € | ot 2.3 ¥ feer ror o ferg
TR STer-31e feafadi § v - ¢ W R T

@ (b)

(©) (d)
fersr 2.3 ReR @01 & Q1Y A a%g 1 3 -TH9
ME (a) YAIHF @R G A F (oM o
i, (b) FOTHE @ROT G YAIHE 9 F
A, (¢) FOTHF @RI G FUNHF 97 F
7Tfd, (d) VIS @R & Tqre a%g Hi
St T 1, W R awed 810 9 o
quIE o 78 yAEE x 1 e 4 fa
Ft & SEF 1, 1, % 7 qE i fem
o ufeH & 1
() ¢ %] e 9N § wHTeHeh Rl § TIiHE € |
(b)?‘s‘mﬂaﬂmﬁwﬁwwﬁwmﬁ

|

(@ HE I% HOMHE foum H HOMHE @O 9
Tfeae #

() T %] W ¢, THA qok e fawn § Wit @
3R TR moensh fRe o SRUMCH ©ROT & WY
Tfeae @
forslt Tfoe™ o o ST-99F U® &1 Th Heaqol

A 7 TR vt U o ST 3T AT SAHE T

T (ST ST AT 21 39 S 1 E 3y

o o sraeRel TUTd T SAERIeRAT USHl ® qefy

a1 o foe Te feer a1 ¢ 9 TIfaee a5 | fa=r

ok TH HUT HI G TG HL Hehd © | SHHT

- WE T 2.4 § fewmn ™ R
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T
v
u
0 T t—
ferd 2.4 v-t UM% @& Sfaita S+ I[N TEA TG GRT

Ffsaa GuT sfarer o fareeroT =7 Xl & |

o ¥ v-tash 99T 3781 oF FHIR Th W &l
21 t=09 (=T o W TH @ & 3dqd W el
&5 SH 31Id o &5l oh aUeR B TSR] S
u AT SMUR T | 3TqUe &5%hd = u x T'= uT, S 39
o a%] o [ORIT Wl oFed il ® | whig
&l T o e k¥ B ekl € 2 WifE |
fetien atefi o erfeer S iyl sifera =t T €, Afg
3T 3T fodietl W &A™ < a1 SISl 39 YA &I
I e SrEm|
& ST TR 3 31eama H 3Teh T WX Wi T
x-t, v-t AT a-t WH ¥ F Tagan w dteor org
2 3 v ug ¢ TR faw u wert @
foigeti W eraher TEl THente S wehdl | WX foret
artaes uiifterfa ® |t urw feeRioT @k BT 3T
3ok |t foigetl W Wl o1 raeRe ure TeRan
T Hehel B

TERT U ¢ TR o aur =ror feret gor
HEHT &l 9 Hehd| TR Had |dd Biam gl

2.4 THEAH ©ROT § T T8 0 I et
Ha el qHieRToT
319 BH THhEAH ©RU 2’ ¥ TaAE a5 & fau §©
TfoTets TRt a1 Y Gehd B S drEl i
1 TRl WehR Tk IR © Heiferd hd € | 3 e ©:
foreenu (x), foran T €99 (1), ¢= 0 HHI W %] i
IRYE AT (v), TET ¢ §d STH W SAfq\ 9T (v), qen
©T (a) | BH B € v, 3R voh HEd Tk GHIHO
(2.4) 9ra R g & 99 THGHE RO 2 91 GH
¢ fafea & | e i 7
v= v,+at (2.4)

TH YU i fo 2.5 § Uh & ®9 § feiuq fwan
TR

C—>»

P>
i
|
|
I
|
|
I
:
Qo W
g

I

|

|

I

|

:

' D
0] t—>

fora 2.5 UTHGHH @RO G TiHA 3% & ol v-t 9% &
e &1 fAF |

39 9o ok SAaid STH dTel &R

0¥ ¢ 999 & 9 & &I%hd = A9 ABC I

AFA + AT OACD Tl &TFHA

1
=5 () t+wt

S for uBd T foha S g B, v-¢ ME ok St
ST ATl &FT ] T ToReToE BT €1 37 g B
foreemoT x ghm:

x= 2 ) L%t (2.5)
‘T(@ v—1, =at
3d: X =%at2+vot
YA X=V5t+%at2 (2.6)

iR (2.5) * 76 e gRR ot forg gehd ®

V+V
2

X =

= Wt (2.7a)

]|

=U+TU° (ura feer wRoT & fow)
(2.7b)
FHERTT (2.7a) TAT (2.7b) 1 AT € Toh &g

foreemie x Hiew A0 v 9 BT © S URiWeh ue 3ifaw
T % THIGR WA ¥ SUe B T |

FHIHT (2.4) H t= (v-vp) /a | T& HH HHIHIT (2.72)
¥ W@ ™
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_v+v, v-v, V> -V2

2 ' a 2a

x=vt

v? = v} +2ax (2.8)

T TH THIHI (2.4) ¥ ¢ T TH FHH (2.6) §
W@ E ql ot ST Wil i W fehan ST Hehdl B
39 YRR TrE TR v, v, &, tAe xoh sd Fael €
FHEET BH I Hewequl HHIHo I gu-

vV=yp, tat

1
x =yt +§at2

v =v; +2ax (2.9a)

F gt THonH @fa Wa W fa & gefas
G E |

S (2.9a) W S THeRtoT KU Q¥ ST et
o forw eaa A & foF eor ¢ = 0 R =% w1 fefa o
2 (319lq x=0) | g 9 a0 g9 94 o fom &or ¢ =
0 T =% i feerfd 3 7 81, 9 YA AT x) B Al
GO (2.9a) 3R M9 R0l § Sulaid 81 S
(aﬁ%nxévwmmx—xo fod)

vV=yp, tat

1
X =X, +U,t + 5at2 (2.9b)
v? = v +2a(x - x,) (2.9¢0)

> 3STEYUT 2.2 FHe-Tafe sl ST X LhTEHH
@1 o T gETfaeh FHieRIr U S

go7 g 9

dv
a=—
dt

dv=adt
T g8l oF HHTRC 9
J‘: dv =J‘;a dt

t
=af dt (a sm=r 2)
v-y,=at

v=y, +at

. v :d_x
I dt
dx =vdt
AT el o TR §
'Y t
Xodx —J'Ovdt
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g9 Wieen i 9o (37 9fsen o O wE 3% W § A &l
faferr) die | afser 1 @ 2 afewr 1 k9 Sier, srerEn a1 on fea
S € 2 |fee t ferddt arcafeass GEm | Ton At ed s aiomm
faerm ? 9% 9a &n safae de fSay frdt gmaa o axg & o
@R 1 YR 3 o feTw g0 afeen 1 Su R 9o | 36 918
T el 9vaa # a%q &1 fd W afie=t w1 | e amaa ° wifa
o T ISR o ®U H gH THUAM @Ra Td 1 AT Hal qe
Tk Y& 1 Tfa o famg o faear § v | g fd ° &1 Jefiita
e & foeeht gaR e Stem o oy 7ol € | 89 UHEEE g
Tfq &t F5 fowar 9 == HA |

7Y 38 oA o o gien & ura & 3% STErt |
Fferfrar wfa o ferq ferearfia fopen =T Heven © 1
3.2 aafayr wa wfewr
&0 wAifqew il 1 eifeer ud afgen o i #d & | 9 § g
I e ¢ For afcw o T faom =i dog ww € =@ afkw & @
T FEl w1 U stfew iy @ iy @ fed am afwn g @
TH hadl T Al U9 3fad A5k g U1 9 § e Rl ST Hehdl
¥ | TH SR € : 9 fagH & A g0, e a5 g
(3=aur), fedl awq 1 dmgsH, d1 a8 gug faq W
HE TS el | Afeei o wig H ol few o ed ® oW
YA Serior o | feel i ed Sl 98 € g 9hd ©, T
Tohd €, TOM A1 9N T Hehd & ST TR B 9mrg qemet o Wy
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FI B+ | 3T o o, AfE fomdt 3t 61 e iR
IS %A 1.0 m T¢1 0.5 m ® d SHeH! G =’
qeiel & A, 1.0m+ 0.5m+ 1.0m+ 0.5 m =
3.0 m T T SN 1 e UH e & qen ufm
ff T IRW T | 79 TH T I R ER w
If foreht T &7 &1 sifuerad T =[Fa9 a9 e
35.6 °C T 24.2 °C & A 34 I HT R 11.4 °C
BN | T YR AR Tegfufem o fhe teemE 3
¥ &1 9ST 10 cm € 3R 3T ToA9H 2.7 kg € @l
IS AFA 10°m®  (TH AT) SN q =4
2.7x10° kg/m® “ff Tk #fEwr § |

e |feyr Ufen = ¥ € fe aftmm qen feen
A B9 § T 9% AN eieh frae o frem steen
AR Tqds o 9 Heiet frEm @ 9 s
2 | 39 YR, T HiE1 i ST YA 1 F&q a0
fEon g1 o wd € | e Aifaes aivEr {6 afee
SN o4 hid €, 9 € Toreod, o, wRoT ae Wl |

e h! e L o T 39 Tk § 89 H1e
e 1 TAM BT | S TR o Wiy i e w
o fau v fog &1 7 &3 | ™G 719 9 foea a9
Hiifer " er) o fora odrer gRera g 8, safe
T HiEY i & o HIL G AR o] hid ©, 59
Vv | 39 YR v QO v I &1 o WKLl i T hid
T | foreht wfeer o oM #1979 9 T 7'
FEd € 3R 3W |v| = v 5N 5 & T | 39 TR
@Waﬁ%ﬂﬁégﬂ{q%Ama,p,q,n.....x,
y U oI Hd € Seieh geh UIHAN ! A BH A
TMapqr...x y g oK & & |
3.2.1 Rafa wa fawemas afesr
et Tvaa o wifamm g &t fearfa =9 w3 o6 fag
& Gaergar fmet fog O 1 o foig & w9 § g
T | Tou Hifty fr & fre-fa= s ¢ SRy W
a5 1 feafa wae: PR p' € (fod 8.1a) 180 P
H O W T WA Wl ¥ Wig 3§ | T YHR OP THY
t W a5 i fafq 9fce grt | 39 W@ o fR | &
TR w1 Fem @ 3 ¥ | T R e (Am i)
r ¥ f7efyd & ®, 31ufq OP = r | Tt YK foig P!
1 TH TR fearfa afer opr ot ¢ @ Frefud & €

TS ¢ h1 TS SHeh URAT i Fefud et & qen
afeer st feen o7 et frger eefew P (fag 0 9 <&
R) fed g | AR %] P ¥ T P’ W T8 Sl
2 i "iew pp’ (5! q=8 P W a1 3 P’ W )
g P (W@ t) 9 P (W99 t') O Wfd o 9Ta
Tereemom e weam 7 |

y/\ F

(a) (b)

fera 3.1 (a) feeifa e faeera afswr, (b) faeemeT afser
PQ e 7fq & fr=-fa= grf |

Tef e o1 Hewyut 7 foF * forem afewr’ i tw
WA W@ W FHd i ¢ S o 1 offem feafa
ITh! IRty fefa 9 Siedl € qen 78 S§ aratas
99 R (R &1 X 5 a%q g fagst o weA =en
S € | SEEresy, S foh o 3.1b W @
2, URftsrer feafa p den sifaw feafa Q o we fereeme
Tfewr P@ =afy =t & W I fearfaat o i =eft T
3@ Si® PABCQ, PDQ @1 PBEFQ 3TeRT-37eT € |
3ot YR, fepet ot fargent o wear fawema |icer &1
TRATOT 97 &t AT T T TT-AATE @ HH gl
g a1 3@ ST} giar &1 fuset et o ot W
@l o ST MaHE a%g o foaid 39 923 i el
HHE T Al |
3.2.2 QAfe9l i |qHAT

T W A U1 B ! ohael it SR hEl ST Fehdl
2 STd 7ok UTCHTOT e B qe SHehT feem WA B |

fot 3.2(a) ¥ T THE AT A 921 B i 90T
T | B9 $Th! AN HT 0 ST H Y Gehd
£ | B %l T & g fagshTed i S@eh! 758 Q
el A &1 I=8 O o quwdl &l 9} | R Fifer 37k
39 S TE P ot Hardt € 37d: a1 | SE e |
YHIad] 39 9 hl A=B % ®9 ¥ fored © | 39

* el GHMA A dredl ARTEN F SIS d T2 Gl glal & 1 Sl 39 R Aarehl aret i BT O A1 97 Y G &

* gaR erE W qfwl Ht Refaar i 78T & 1 59l w9 s ke # @ o gEraR ey #3d @ d aiker srafafda
Wl & | 39 YHR o TR $I g9 ‘gFd G’ FEd & | sl g wifas swEn d afker #t fefa a1 sgt e @
eyl gidt & | U9 kel # g9 ‘g 9w’ #ed 2
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(a) (b)
ferd 3.2 (a) 3 GEF GR9T A T B, (b) 3 GRITA’ T B’
EEA & TR 3% el a8l € |

T H1 IR = S fF = 3.20) o Fafy afce
A’ 7 B o 9o 9AF € f off S afee gae e
& witeh STt feem erem-etem ® | A g9 B’ W
Ik & I fagen ey S9! 358 Q' A’ &I
Te9 O’ | HUt 81 S ar ot B’ &1 3¥ S, Aren v
P’ &1 UKt & g |
3.3 Wiyl =t ardfas 9 § IO
g TH AW A Hl fhEl s 9@ A | O
a7 U |few & oo © forgen aftmn afzwr A &
TRATT &1 AT S @ e foment fgen 97t € S
A F1 2 | 39 U i B A § foed € |

INEMNAFR A>0
ITEORTET, AT A &1 2 | TN foparn ST, ar qRomt
Hfew 2A B (o 3.3a) fSrwert faen A =1 fazm Bhft
qem IR |A| 1 I BN | WKW A 6 A TH
FUTHE & A 9 TN df Toh 7T IS 9Tt e
g o=t feem A &1 foon & fawda @ &R fogem
GRETT |A| T A TR

g frdt wfser A &1 womHE demen -1
a-1.5 ¥ o L df qRom afew o 3.3(b) S
B |

(a) (b)

A
—
(a)

A
(y
44

(b)
ford 3.3 (a) QREIA T 39 YAIHF &1 5 & 0T 3
W g GROTHT GieR, (b) GiRw A el 39
FUIHF &S -1 adr -1.5 @ T FH |

qTed GRIET GieeT |

ifert H o T2 A 5T W A H oM R
ST ® o8 S 3TN B Hehal @ fowen! @ w1 faed
el € | o1aud AA i fomd A o A w1 famed o
TUATA oF SUaX B | SSERaEd, afc gh fhe
TR o el ol foRdll (7)) Saua § TN &L @ 7
T fomerma wfser ura ghm |

3.4 Q9N T Hehe o ke : UTht Tafe

w1 for @Ue 3.2 | wderan S g € o |ie 4w o
s o o1 TueR =qds & A o FEm & aed
# € | o9 Bw wel fafy gR A % | frem
THATTT | BH o 3.4 (a) H MC AR forelt et
¥ feord < wieeli A 921 B W fomR & € | g @fe
FI FH FH AT @GS Hi AdZAT AW h
TRATT o T § | A A + B W S o forg e
3.4(b) @ 3TIUR &W WY B 3H WK W@d & fh
IYeh! = AT A o T WEl | TR FH A &l =8

A

et
’?T_u B
o ‘
C
(c) (d)

ferd 3.4 (a) GRYTA @B, (b) TR A 9B &1 T &4 g1 ST, (¢) TR B 9 A %7 A1 &f gRT SiteT,
(d) Twn & g T qarta qre=d (99 &7 95917 |
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1 B % [ 9 SIg = & | 98 @ 0Q IR "igw
R i =75 ¥dl € S Gfkell A e B 1 9 21 Fiifn
qfew o wieq 1 39 fafu o afsei & 9 fvdt w &
3 =1 TR T e W Sied §, gEie 59 W Tty
=1 9 o T fafer o ™ 9 S S © 1 <A gt
Tl o1 TRt Tiswr foret fo1ys &1 d9 qee oA
€ | zufen g fafy =i wfger an & e faw «f
FEJ T | AE B9 B+A %1 GROTH G o &Y ar o
B oEl |y R W B € (o 3.4c¢)1 3@ TR
wfee &1 A emw ot (afee & Sigd ¥ afg
ITHT FH 98 < q1 o afomdt wfew @Y seern) © 1

A+B=B+A 3.1)
Gfegll 1 A GrE=d 77 1 o 9 S © S e
ot 3.4 (d) ® e T € | WKl A 9 B ®i Ted
Sreert 3R TR Wfeer € i Sied W S gRom e
21 € o8 ol © Sl Wiegh B 31 C i ued SigHt fh
A & Sigd R firern 7, sreifq

(A+B)+C=A +(B+C) (3.2)
T g9 @R fauda @feen &1 et W Fn gRomm
frerar € 2 W < Wiewl A @R -A 5= fo=1 3.3(b)
T fe@el™n §, W faar & € | 376 97 A + (CA) =
Fifen <1 @feel 1 gftwmr @t € foreg feen fomdia €,
<qfer TROTHT e G [ A SN T 0 B
e F B

A-A=0 0| =0 (3.3)
0 & T I |lE9 wed ¢ | il g afkwr
ofeTT 3= B €, g gweRt faem W frefoor @
e ST Hepdl € | SITEC 9@ €W T S A hl
TN YA W T i # dl off uRorresy 8w
gfeer g faerm T st afmm g=1 2 | o |few
o e U e R

(@)

A +0=A
A0=0
0A=0 (3.4)

I afew &1 wAifaew oref = € 2 St o 3.1(a)
o fe@ma ™0 ® en e gHaa o feufa w faeemmm
Hfegl o foaR & € | A7 efifee fom ot eor ¢ W
HE T P R | 98 P’ dh W GA: P T A199 37
STt € | 39 feerfa o awq w1 faene @ € 2 g
foremms “v=r afeer” =
afaent 1 Tahe Tfew o A o w9 A o
R feman ST Fehen @ | S GiEwli A 9 B o 3T
&1 B9 < AW A T -B o A o ®Y H T THR
Y o W T

A-B=A+(-B) (3.5)
78 T 3.5 o gwifan e € | Wiy -B 1 Wiy A
Sig# R, = (A— B) U< &Il & | Torl o o it fot
ﬁ“éﬂ;'{?TR A + B & 9 fa@en = | |uen
Wﬁr&rﬁwmﬂﬂ%ﬂﬁqﬁaﬁaﬂaﬁm
T Hehd § | WM Y AR I9 < GE9 A 9 B R
3 afeel w1 SigA o fort 37t Io8 & T S
ot fag 0 W & S fo=1 3.6(a) ¥ @@ w2l
fiht a9 A o 319 9 B o HHI Teh @ Giwd § 3%
B o 3 ¥ A o HHIG TH I T Gt FAR
Jgds 0QSP T #x 7 | g fog W 78 <Al
Th T HI HEd €, SH god f6g 0 ¥ Wi
9ot Hfeer R i fen FAR =q4s & qa o
9 e fag S &1 IR @i" T fawel 0s &
gt [fe 3.6 (b)]| T 3.6 (c) W Afssi A I B
gfomdt freRem o fore s frem w1 s femrn
T R | g Tesl ® e B R <Al fafie 9w €
RO ket © | 39 WehR <Al fafeE aHged €

=43

%@”‘ﬂ*

&l

(b)

17 3.5 (a) T GRETA TB,-B HI 4 7@ T & | (b) FRETA T G B F G-IROMT R, & | GO & forq wen

A T B T TR, 4 fegemr 7w & |
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(a) (b) (©)

ferd 3.6 (o) T & 39AMS fo15 a6t T GRETA 9 B W, (b) TR FgYsT fafy gRT A+B I 91t &, (c) I afqei
#1 Siig #1 garrR =gy fafy By fafy & gageq €

1 3.5 Gigon = fadem
D me F T Y A QW(Wﬁ)W%HMAﬂwﬁW
ms & 3 gfew § | (57 3.8) 99 A &1 ] |fwi o 4 o
e T € | 9 W R G fh wrech W w9 ¥ faeifoa foran < Wehl © | T ST a o foRe

o i fm faam o e e 2 ST HE % oM % w9 H SR S YR g6
e b o O o ®9H € | TH L o T Ted
Yo AT SR g o an i PR IfROTah
N THIR Toh A @1 Gifa qo1 P ¥ T W &M b o
0 T ST | 99 ST 39 Th S0 1 Q T Hiedt
W E ES
\A A=0OP=0Q +QP (3.6)
R W i 0@, a & THIR & 921 Q@ P, b % THIW &
S FHfeTT
v 0Q=7a 91 QP = ub 3.7)
g 3.7 SRl ATy IS arEdtas e B |
g7 : 99 TS Bl o AN I WM v, A v, H P
fot 3.7 ® zwifan T ¥ Tt ROy o STHER
TR 1 T T | Al o A % e o STER v, ’[\
Jo v, 1 TR R fo A @i Tn R | R W A ub
TfTHToT BIT- $ o)
R:\/vrz+v5}:\/352+122ms_1:37ms_1 ha Q
SRR & R feem 0 @i @ ®)
tan9=';‘” =;—§=0.343 o 3.8 (a) 31 3w GR9Ta g b, (b) GRIA HTa
' b & g3l 7 fageT |
IqA  O=tan™ (0.343) =19
HAUH TTSeh i T Bl Fealiel T H SeaeR a7d: A =Aa+ub (3.8)
§ 10 W AW T g W fw oA s TH e Thd 8 T A i a 9 b & IR

=& | <
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QieT-51eahi HAT: Aa q yb ¥ oo =3 feam
2 | 39 fafy =1 Suam week g9 frdlt @fwr i sd
Tode o § WY-seehl o foifsr v Tehd € | Thieh
gfmrer < |fen St TerEd ¥ gHakhitoe e e
o arfe fere afer o1 fesT giaemste @ @ |
TH WRwl # THiw GRY wed © W W o ew
e czull
Ukl QI : Thish WY 9% TR B & Forwen
ofeAToT Tk =1 den = fRdt faviy fken & sfwr =
T o U g fomn B ® IR T & wE g | O
fE9m =7k v o TeTq Skt A Bl © | fot 3.9a
¥ 7R T ‘et fkene e’ # x, y q1 2
el o TS Ukl WM 1 BH HES: §,j A0
SN IF FW ¢ | it 3 et Uik Gy €, 36l
li[=jl= k=1 (3.9)
Y Uik T Tk T & dae & | TR A
Y TR ST Y89 o A 894 39 J&h | Al 2Ry
i,j, k o ST TH »Y (A) o@m G 2 | it 56
31 | g haa fgfara nfa &1 & oo R w®
¢ 31d: B herel a1 Uehish W 1 STrawehdl el |
I el Thieh AT Aol T AR A | TO1
H q RO TR |E® AaBE | WErdE R
Gfeer A i T YR © e Y Fehd © :
A=|Ald
Tel A o FRY A TRl GEY T |
& forslt fer A =1 Ueier Tfeel ;9o o W
o foeifsta o6 Tehd € | W eliforg fom fos1 (3.9b) &
AR Wy A THad x-y | feord @ | fot 3.9(b)
FTER A o ¥ § &0 Fee o1 W o wied € |
Sﬂﬁ%ﬁﬁﬂﬁ&ﬂA g A, TH UFER W € R
A +A,=A | FiF A THF GEH ; F TR S
T A, THE TR ] F W 2, o

(3.10)

A=A (A=A
T A T A St Hed § |
HIFRA=A_j+A, j (3.12)

s@ﬁsr(sgc)ﬁw‘quw%|rMAaAﬁ%ﬂ
TRW A T x- 9 y- ToF FE § | T8 T A A
I & R A_wfew 7 7, o A Tk 9few # | 3
WA,QEFHF@T%l

foeprorfafa 1 SuEm R A 9 A HA h
RATOT T 3Tk R x-31&1 o | a9+ aIcl I 9
o TS H o H Hehd ©

A _=Acos 0

A = Asin 6 (3.13)
T (3.13) @ TR § R fed wfew @1 uew
FHI g MR Fa1 T I 98 UAICTR, HUMHSE AT
I B Gl B |

fordt Tmda ® T 9w A Hi e FH & fag
o9 TR T < fafeEi €
(1) 9% URATT A A1 3Gk G x-34&] o WY T,

T HIUT 6 GNI, Aal
(ii) SH SHI A T A BRI |

W&Aamegﬁm%?ﬁAaﬁtA F °H
W(sm)@aﬁﬁmmw%mﬁA@
A%ﬁﬁAHWGWWﬁWW@WW
ST T

Ax +Ay = A%cos?6 + A%sin’ = A2
_ 2 2
HIgal A= AL +A]

. A A
g tanHz—y, 6 =tan ' —2L
A A,

st T 39 fafy & s @ (xy)wETA H
forelt afer 1 ST w2l o faaifa foran @ foreg &t

(3.11)

(3.14)

(3.15)

Y YA YA
NS i N |
i AR
T Ay A 4, :
of 5 o RN 6 4
/l\{ 1 X A1 X O Ax/l\ X

(a)

z

(b)

17 3.9 (0) THF TR L], & ST& x, ),z F FIRIE, (b) R TR A i x THy 3787 o ST TH A, T A,
o foifer 5T 2, (c) A, T A, F i 7o j & val o o7 e &
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fafy gro fordt afeer A &1 &9 fameti  x, y qo0 2
i o ST i ekl B faafor fehan < g € |
IR A T x-, y-, T z- A&l o AL HI0 HUA: @, B A
y & [fe 3.9 (@] @t
A=Acosa, Ay=Acos B, A =Acosy
3.16(a)

(d)
7%?3.9({1) qleeT A DX,y gz -
T fagreT |

T ®Y 9,

A=Ai+Aj+Ak (3.16Db)

[T A &1 TRAM™
A=1/A§+A§ +A?
B |

e frafg afew r o1 Fafafad ywr 9 ==k foa s
Hehl © :

(3.16¢)

r=xi+yj+zk (3.17)
TGl x, y AN z AW r o &0 x-, y-, z- F AR
TTH T |
3.6 |ia9l ot A : Tagemunaes fafy
Zrifa AfEe 1 Sied 1wkt fafy g afer qon s
R wfew 1 e w9 9 gugH § WeEe el €,
W FHi-wed ge fafy sfea Bd € ik swt e
off Siifird et & | Fa=-fo= afewil w1 S7eh W S
1 et St sifuss @M eiar ©1 |4 ofifse f
ot Tmae o 1 Wiy A den B € TSk ek el
A AT B, B,

A=Ad+A ]

8Tl & ST HeHl

B= Bxi+Byj (3.18)
oH ST foF R oem 9 7, @t
R=A+B
:(Axi+Ay:i) +(Bxi +Byj) (3.19)

Fifr afeer swafafm den gre=d o &1 aem w3
¥, gafern wie (3.19) § =ed fRu U Afe &
751 YR § H: Efkd Y Fhd ©

R=(A, +B,)i+(a, +B,)j (3.19a)
FifF R=R,i+R,j (3.20)
T R =A+B,R=A+B, (3:21)

SHWHWWRWWWWA@T
B % T H<H! % AN & aUeR Bl T |

e famet o fau wfgel A 31k B &1 &0 =
YHER § o W © ¢

A=Ai+Aj+AK

B=B,i+B,j+Bk

R=A+B=R,i+R,j+Rk
&l "Hes! R, R, @1 R, & AW 7 TR ¥

R =A+B,

R=A+B

y y y

R =A+B (3.22)
39 fafu &1 sme afen ol Sied a W o fag

ST § o Hehd € | SEEnY, A a, b AUl ¢ I
Hfeer f7= R 9 fGu U e .

a=a 1+ay_] +ta, k
b:bx1+by_] +bzk

c:cxi+cyj+czﬁ (3.23a)
ql afeT T=a + b - ¢ o =& f=fafEad gm:
TX=aX+bX_CX
T =a+b -c
y y y y

T,=a +b,-c, (3.23b)

p 3e7Evor 3.2 T 3.10 9 @ U < feet A den
B o i<l %1 ShI0T O B | SToh TROTH! WL 1
iAo qen feen 3ok ufmn den 0 & U H
THepTfeTT |

* gq a[ W eE ST R o, 8,9 y w0 e | B 1 A UH 1 Y@ied o die o ol @ S Uk gHael § e ©
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fa 3.10
go7 o 3.10 & @R 9F wifaq fF OP d21 0gQ

3 Gfesll A 9o B ol =Iad & ¢, foHeh g ol
HI01 97 | 9 G AT S HHR TGS e grr B
gRomet gfset R wr & @ fo= o oS g fe@rn
T ® | 39 TR
R=A+B
o= & SN, OP & oieed ® A1 PM, OS & add @ |
0 OS?= ON? + SN2
forg ON=0OP+PN=A+Bcos 6
SN = Bsin 0
OS? = (A+B cos 0)*+ (B sin 6)?
YAl R2= A%+ B>+ 2AB cos 0

R=+vA%+B?+2ABcos0 (3.24a)
IERS] OSN¥®, SN=O0Ssina=Rsina
@ 1< PSN ¥, SN = PS sin 6= Bsin 6
dud Rsina=Bsin 6
R B
Heqe — = — (3.24b)
sinf  sina
3@[ Yh, PM=Asin a =Bsin f3
A B
e (3.24¢)

sin B Tsina
TR (3.24b) T (3.24¢) W BH Wt Bl &-
R B A _ B
sin @ sin B Csina (8.24d)
THIH (3.24d) % N &F iR G 9 3 &
B

sin @ = —sin 8 (3.24¢)
R
J& R o1 HH GHIHW (3.24a) § o w0 2 |
SN Bsin @
0, tana = = (3.249)

OP+PN A +Bcos@

THHIT (3.24a) W YROTH R T GRAM0T qorr
THIHIT (3.24¢) T THT M AIGH FT S Tehell T |
I (3.244) 1 RISET-TEH T THHT (3.24d)
=1 war-foram wed ® <

b 3IGTEIUT 3.3 UHh HEER IW M &1 IR
25 km/h o o7 9 TGEE ® | 39 &5 H Sel- 41
AT 10km/h & | STA-IRT k1 fom <feror & o =6
FN 60° W | HieEe 1 Rt av ety |

ger o9 8.11 4 WK v, HETEE o o7 1 U1 v, A
¥ ok ST o1 e hd B | U9 ob TTER Forst o geh!
feom <eifE € | wier 4 o Wi =g e o
IER g it R &t feenm faw A g

Vb

v
S

o 3.11

T T | TS0 &1 ST & &9 R HT GRHATT
FepTel Hhd © |

R= \/ug + 02 +20,0,c08120°

= /257 +10% +2x25 x10(-1/2) 022 km/h

R &t f3n 3 @ & fow g0 ‘sn-frem’ &1 3w
FW T

R v

C

v
0, sin ¢ =—Ssin 8
sin & sin ¢ R
_10xsin120° 1043

21.8 2x21.8

00.397

@0 23.4° <

3.7 et wHaer o wfa

T @S H g IR &1 SYFM T 3 o diF fomnet
o Tfq &1 0w |
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3.7.1 Teerfa afgyr qen fawemu=

et Tuaa ® feerd &1 P &1 x-y Fidvas o 7@ fog
o g fefa wfker v [ (3.12)] &1 Fefafaa
TR ¥ e H T
r=xi+yj

e x T y & x—q y- o SR r & HAEH ¢ |
TR T H0 & ek off %E TR T

T hfSe fof fo1 (3.12b) & STIER HiE 01 At @
Y oI doh o SRV Tt € | ot &17 ¢ W gEent

fearfd P ® o g o7 &0 ¢ W THeT feufd pr R
F0 o faeard &1 & fafafed yer 9 foem,

Ar=r'-r (3.25)
T fean P 9 P T SRR
A
P
N"-TTTTTE
yJA r E
0 — >
x1 X
(a)
YA
5 @ =
[ — —»
N
i r' :
r i i
0 : N
€— AX —> X
(b)
ferT 3.12 (a) FeIfa Qi1 v, (b) M9 Ar T FH7 H7
silga a7 v
TR0 (3.25) i €9 AWM & TeHh °oh ®Y H
fr=iford R 9 =ad i,

Ar = (x’i+y’j) —(xi +yj)

= iAx + jAy
2|€Sf'Ax=x'—x,Ay=y'—y (3.26)
T
o oh TereeT SIR Wa WY Sfauel o 31U i &H
Ed I () Fed €, o
Ar:Axi+Ay:i:ig+j%

t At At T At (8.27)

FUEl, Vv=0,i+0D,]

aaﬁ%shg,s@rmﬁa(s.lz] o STTER A o
aﬁﬁ’%ﬂaﬁ%ﬁ,sﬁmﬁ%l

T o%g w1 A (drafoe am) fa gaw
A=A (At-0 1 o ®H)fowero\ Ar &1 99
IS At § UM € | T BH v § e N, o

v-limg-g 3.28
at-o At dt (3-28)

=il 3.13(a) © T 3.13(d) ! TR H 39 HiH
ThH 1 ST | TS S Hehel § | 3 fos H Hidd
@1 39 U i <@t © | W IS g v ¢ W fag
P ¥ T TR I € | og Wt Rufd At A, At
T o WA HAEN: P, P,, P, ¥ A B ¢ | T
Al § T kT fIRITH SREE: A, Ary, Ar,, © |
(a), (b) T (c) H HH¥T: Hd BY At o HMI AU At,,
At,, At,, (At> At> At) o TAT 01 o S99 ¥ &
faon =i fe@mn T ® I SW @ At 0d Ar.0 T
Ar T T TIE Y@ ok T 5 ® (9 3.13d)1
TH YSR Y & fohdt fog ¥ a7 39 foag w¥ @iet
g vl 3@ GRT s giar & et e awg @t
e 3 argfevr gt 21

gfaen o AT v ol 39 94: ¥e& o &9 | fefafad
TR ¥ IR FW T

dr

dt

v =

OAx . Ay AL

= lim —i+—jL

at-odAat At C
N Ax A Ay
=i lim —+j lim —
At -0 At At -0 At

(3.29)
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A
B &\%ﬁ“ y &“
5 P
p = P p >
r
r r1 T
s 0 "l
O x
b
(@) (b)
y/\ &\!@ﬁ“ y/\ %ﬁ“
P Ps P
v/, r
(©) (d

fer 3.13 <19 & g9 St At 4 F1 ST A w9 1
oI 8, 3itga 9 v 9% & & v & aer 8@l
ST & | v &7 9 Rt e 9 T T i &

quIR Bl
;dx .dy = 2 A
a1, VZIE+JE_UXI +vy_].
o dx d
7t v - (3.30a)

xTae v T ae
Iq: IfE FH o Ho oF ®9 | gH fewlie x 3N y
T & T T SR TR 1 ST v, R v, Fremrer
T # GHd T |
et v &1 ufmm fr=fafaa gem,

p= /vi +vj (3.30b)

qq TRl T & 9 gR I YER 9 e
Fi

v, A
tané?:v—, g =tan Bv E (3.300)

o 8.14 # fog P W fopell = wfew v & foq v,
v, T 0T @ T TARM T |

N

v

O X
a7 3.14 @TvaTWvX,vy T I O S x-3787 G
W?\Iﬁ?ﬁvx=vcose,vy=vsm9
T
x-y T § TAHM % 1 24| ©T (a) ST AT
T 9fe qon 9a THF A At oF ST oh e
BT e

Av. -~ Av, .
Px Y3 (3.31a)
t

a=-—-= = i+
At At At A

SIRE]] (3.31b)

U7 ( ATeEfoTeh weuT) ST ol o EHT= HI o ael
Tl © S T el A 8 W ¢

a=a,d+a,j.

. Av
a= lim — (3.32a)
At 0 At
Fifew Av = idv + jov,, T
N 15} N Av
a=1i lim £+ j lim
At~ 0 At At~ 0 At
YAl a= iax+ jay (3.32b)
. dvx dl)y
NSE a, =—,a, =—> (8.320)*

*oar T Y dt
3T T it Tl ot g o 9 i YEiid w Al
3TerE § @R i GRTe oF fore &9 uret fafy 9
Tk i GH Tehd € | 30 oAl (3.15a) ¥ (3.15d)
Tk W T T € | R ator ¢ W kT &6y feurfa fag
P g1 T T T | At At,, At,, (At,>At,>At,) THI
a5 01 i feefd swer: fagal P, P, P, 510 o4 1

* xdy o TR H g T a, B A T TER W TR FA E

o =dprEEy

Podrgde O g2

T T

Todegde g ogpl
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v v

(a) (b)

(c) (d)

e 3.15 o7 @9 STl (a) Dt (b) A, () A, (At >D0t,>At,) T TAT 790 @R 7 (d) A -0 AT 3 STt i

TR T & R % SR Bl &

T 2 | fasl (3.15) a, b 3R ¢ § 39 g faigati p,
P, P,, P, T o7 Hfewl 1 «ft fa@man m@n € | 9dE At
o fau gfwr o o e oM =1 STm 3 Av
1 A fprerd € | qReT o STHUR Sid w@RoT
faon o€t € S Av 1 BT € | EW @ © R S-S
At T | ST S € S9-98 Av 1 fEen off sgerd
S € 3R 3ok IROITTEEY wRoT shi off fEen seerdt
® | giad: At -0 Hm H [Fost 3.15 (d)] 3fd ©r,
AcetfoTeh ©ROT o e & S © SR gHent fem o
H TR STER B € |

& ? foh T AT & 9% &1 A7 UF @@ 99T
Teh @Y7 3G@T 7 gid & (@ ar ot uek &1 foom & gha
g arear faudia foom &) | wiq g ar @7 famrent
Q fer & o7 37 U @XOT |G o &ter 0° 6 180°
@ aier @ig 4T I g Rl &1

p 3qTEY0T 3.4 TRt w1 iRl
r=3.0ti+2.02j+5.0k g
SRl ¢ Yehe W o feRdl T ® | 3T TUIhi ok
G 39 YR B fhor W& H o @l Wi

(@) 9T T v(t) T a(t) A HIST; (b)t=1.0s
W v(f) T YRAT o 0 1 ST |
_d N 4 A
AT v()= dt = 47 (8.0ti+2.0%j+5.0k)
=3.0i+4.0tj
_ dv _
a(t)— T —4OJ

a=4.0ms?y- <o o
t=1.0 s W v =3.0i +4.0j

=ae g v=4/32 +4% =5.0ms’ ¥ g

&) feom 0= tan %—D—tan B§HD53 <

3.8 ot Axael ¥ TehTH @ UT W i

Aq e ff &€ a5 & ¥Wad xy d T
TAA RO a ¥ G B W T A a H IH
2 | Tt oo it o efed R 39 TR =R
o T 7 o SUeR BN 3 =a | 316 A olifg forsht
8107 t= 0 T T&] 1 o v, G TER 3T &0 ¢ T IHeH
éﬂvél

Td IR o STTER
A0 Tt
YAl v=v,+at (3.33a)

ST HIRIT 1 Wi o o2k o &9 § fAfafad
THR Y o H o

v.=v tat
X

Ox x

(3.33b)

319 g1 <@ fob gua o @y feafa afswr v fFg g
qEAM © | TS UHTTHE A & faw wqri e fafy
T IYAM FHT | AE ST R ¢= 0 q ¢= ¢ & W
v o feafq o wfker AW ¢, qo0 ¢ € qO T Ao
T HU S A v, T v B | T G A -0 =t
H T A ST I (v, +v)/2 T T r—x, BT |
ifen foreeo Sied qe T SiaUe 1 AR Bl

v=v +tat
y Oy y
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r_ro:(v+vo)t:((vo+at)+v(,)t

2

1
=v,+ —af

ST,

1
r=rg+Vol+ Eat2 (3.34a)

g 9 SAEET § TeANUd T ST bt © T GHi

(3.34a)! st & FHIFH (3.332) T qo WY

& =0 & Wr=r, 1 I ! F G0 HIA S | FHIBLT
(3.34a) ! TZHi o ®Y H ARG TR 9 F
FL TR ©

1
X=X +V [+ 5 a_r

y=y,+ Voyt+ % ayt2 (3.34b)

THfierTor (3.34b) 1 Heft wrEn wE ? f oxd y
fegmati o el T gE W e TR et © | ereia,
ferdt @aaer (3 famr) & 7l 6t 3 STerT-3IeTT
qaeTlcTe: Qentadta QahaarT @ia Tfaal & &7
o @uE Gehd & S WA daad [eemeit & i
gl 78 eyl aitomg @ St S famed & owg
T o fageroor o Suantt g € | =l aitom ffaddia
Tfq o faw ot | Sga-dt Gifqw feofaal § 1 dEag
feame 1 TATE YlaursHe gl € S foh e v T
% fau @ve (3.10) ® 3@ |

b ITTETUT 3.5 t=0 &1 W H{s %7 4o f9g ¥
5.0im/s % S § S IE HI R | x - y FHe
39 W TH U §e &0 & S S THEHH
T (3.01 + 2.0j) my/s? S Hl € | (a) T1@
&I07 TR U1 ] x TRENh 84 m 1 3T &1 SHHI
y Tadenish ol @R 2 (b) 39 &01 01 & =1l
F B2

FeT HHIRTT (3.34a) W r = 0 T YTAIHR 01 1 feerfd
iR wefeRtor § = Bl

1
() =v, i+ Ea t

=5.01t+ % (3.0i+2.0j)2

=(5.0t+ 1.58)1 + 1.08j

I, x(=5.0t+1.5¢

yH=1.02

9 x()=84mdd t=?
. 84=50t+15¢8
TA HH W

t=6.0s ™ y=1.0(6)>=36.0m

v:%:(5,0+3.0t)i+2.0t j

t=6s%h faT, v=23.0i+12.0j
3d: U HI 96, [v]=V23% +12° 026 ms™ <

3.9 vaw Tfq

309 UEd @US H BHA S fomm fawfEa few €,
ITEORAEY IHehT SUAM TH Y& i T o AL
o fau &3 | 59 FiE 9% IVEH & 9% SeH H &
1 gaftd T T B A 39 USW Ed © | Ud uEe
i, fhohe 1 dfct, S@-oct a1 37 HIg 9 o
B Wehdl € | fRel wee &) Tfa ol < STen-ster
HrehTfereh Taal o T o TR o &9 § forar
Gohdl © | 399 § U wewh fan frdl ©ror o dfas
feon o a1 ® 91 S T 9ol & RO THTHH
T © AR foen o e € |

Helger Tefiferdl 5 101 oi@ SEnT ot f& e
o T (1632) | weiw Tfd o aifast td Feaier
I i WA Y 1 Seor@ foham o |

9 3129 § §H I8 A foh 9T Rt 1fd R g
1 FicRIe 09 §Td Slefdl € | /1 foh weie ol uEt
feam &1 SR v, 9 Hew TN R S x- W
(991 3.16 & STTER) 6, IV T T |
Theh! TS a5 ! YEIfUd A o A% 3T W TEed o HROT
A oI @ 1 e = T S et ®

a=-g

i a,=0, 9 a =g (3.35)
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A
y
Y N
1
S o
g Vo ' la:'g.]
7 1
= i
1
i
v A6 : N
Ok—v, cos(90%'I *

ferT 3.16 v, 37 @ 6, I R Felfd fHdl a&g 1 d |

Rt AT voéﬁm = g&r =
v, =Uv,cos 6,
U,, = Uy sin 6, (3.36)
Ife o1 3.16 & STER a¥xg &1 URfwek fafq fée 9
o 7o fag W, @

x,=0,y,=0
T YRR GHIHT (3.34b) i 4 &R 9 foa :
x=v,_t=(v,cos )t

e, Y= (v,sin 6) t- %gtz (3.37)
HHRTT (3.33b) T STAN Heh fhE I9 toh foag
3T o ekl i e ford T GHiRT | e I
v =Uv,_=Uv,cos 6,

(3.38)
TR0 (3.37) 9 wH fohdl &0 ¢ T IR9H a7 v
q TS FIUT 6, %F TR H GHA o FEIE - 3R
y- 9T &1 ST | 39 o1 W e S o xoa y feama
o TR ddad 81 o 9@ ° Y& T o faweror
o ot W B TE R | A7 o < U H ¥ TH
x- 2 A w1 Gl ety § fer war € st o
y- ¥ 38 YR TREfdd BT & A WA Taadrgesh
I fir w1 8t | foa 3.17 ® fafy= aon & fau 9
st fafyr @ gwitan T 2 | e e R sfersram
S Al fog % faq o = 0 Fen

v, = U, sin 6,-gt

_lv_y:O
5]

06 = tan
X

Uk o T T THIHIUT

T& g =l T 9 Y S 1 Bl © 2 39 foIu
BH T T GHIRI0T FepTerT I | THIOT (3.37) |
R xa y =FShl ¥ ¢l faqa s & Fefataa
iRt e B ©

y= (tan 6’0)x—#2x2
Z(UOCOSHO)
& YEIo o T o1 T € 3 gH foe 3,17  fe@mn
TR | HAEF g, 6, T v, ST E, FEHEW (3.39)
I 1 TR § o L TR ©
y = ax+ bx?

30 q qe b o € | 98 T W 1 GHie
2, AT Ye 1 qY WA Bl ¢ |

(3.39)

y
Vy:O
. V=Vyx1
6=0
AR/
vy !
/.\I |V()xl
AN v()xl A \2
, vyl i
NV : -
Voyd :
Oy 1
>
o %
1

far 3.17 9&9 %1 99 WK 8l & |

STfreRan S T THT
He Afeehan $eTE d% Yga o felt foha 9 <ian
2?2 uH Ao 6 =% g ¢ ® 1 it 5w fag Woo
gomm(s.ss)@%ﬂtmwmﬁwa
vy=vosin90—gtm=0
31T (3.40a)
TEE K1 S Kl AU H @M Fol gEI T, &H
TifieRor (3.38) W y= owﬁmaéﬁé‘lsﬂm
T 2(v,sin 6 )/g (3.40b)
Tﬁq&iwwmwmﬁ%mgwﬁéﬁﬁ
W%%T 2t | 9% T HHAfG ¥ 79 09 & uform
F o FE E

t =v, sinG /g

Reprint 2025-26



e § T

41

AT F feRa Femg
TR (3.37) H t=t_T@eh Y& g1 U Afeehad
FAE h T T HT ST TR

y=h v smH 051n60 @ Osm60
=\Yo 0 @

a n o (osm) 3.41)
29

g FT Sfas ww

IR fetfd (x=y=0) ¥ 9 39 farfa a% s&

y=0 B J&IF R =it TE < 1 &feast WA, R, Fed
%l aiferst T e @ T, H weft 7 5 € | g,
Y R B :
= (v,cos 90)(TJ)

=(v,cos 6) (2 v, sin 6)/g

2
vo sin 26,

Hgar R (3.42)

g

THIA (3.42) ¥ Te T f& A ya= o am
v, faT R sAfusrqw q@ & SW g, = 45° Hifh
sin 90°= 1 (S sin 26, 1 3AfFTT TH 7) | 9 THR
Aferchan &fas T

v
Rm = (3.423.)
g

ISTENTT 3.6 : Teliferdl 3 o q&w 42 T
EeS" ¥ el @ TR Y3 =l o fou e
M 45° 9 e A gN 1fus A €, difas
TH R B 2 | 39 e i fag it |

go7 A I 9 9, FIT W ARFTE T v, TRl
T, a1 SHHT WH

R= s1n26?0 ol
g
3 HION (45° + ) qM (45° - o) ok feTg 26,
T HHIT: (90° + 2a) T (90° - 2a) BT | sin(90°
+20) T sin(90°- 2a) AT 1 HH FHH A cos
20 BI1 € | 3T: 39 S ok forq fSeR | 45° @
TR HEN gR HH A A 2, afas e v
AT | <

b 33787 3.7 : T e A e @E WET %
HH RGN § | T SHA ¥ 490 m S € |
IE Teh TR 1 &l R A 15 m s 1 R
el W Tehdl © | 91 o FiaRIE i 0T H
BT IE T HITT foh TeeR 1 STHH deh T8 |
oo |Ha o den STHH 9 THAd 99T U
=1 Tt oft? (g=9.8ms2)I

ge7 9 Wl "gH o i I x- U y- &l H g
g e WeeR Wheh S oh HHA i t=0 A | x- 38
1 YA TS9N IR o7 oF STfSET A y-31e7 i
¥ 9T Seale S0 1 SR Fd & | Sl o e
e e ok & foh I o x- 9 y-TH Th TR R R
T H, 3HAT
x()=x,+v, t
y(t = y0+voyt+(1/2) a, t?
2I%Sl'xo=yo=0, Vy=0.a,=-g=-9.8ms?
v,=15ms?.
TeoR IE GHA A 9 THE € 6 y(f) = - 490 m
0 -490m =-(1/2) (9.8)2
A t=10s
N TTH v =v qdl vy=voy—gt€>fﬁ |
3T, ST YeeR W ¥ THUAl €, q9
v, =15ms’!
v, =0-9.8x10=-98ms"!
THfATT qeeR ki =1

\/vi +v; =15 +98%> =99 m s~ A | <

b SeTETUT3.8: AfeW W FW F AR 30° O
T g T fohohe 7% 28 m s! &t =1 | e
St ® | (a) SAferehan Srg w1 UMD hIfeTT,
(b) S TR W A9F Tg= § o THI i T
HIST, T (¢) Hehd arel foig 9 39 g o1 g0
Sl e S W’ W wge ®, &1 1M Hife |

g7 (a) SAfehan S

(v,sin 6)* (28 sin 309)?
h = = m
29 2(9.8)
=10.0 m R |

(b) 3HT ¥qA W 9D 3TH H o0 HY

Tf= (2 v, sin 6)/g= (2 x 28 X sin 30°)/9.8
=28/9.8s=2.9s TN |
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ofiferent

L e e e e e
T W I e

v’sin26,) 28 x 28 x sin 60°
R=( ) 2828 xsin60 =69 m |
g 9.8

|
3.10 ThTuM gty Tfa
TE hIE o] ThEH 91 § Tk JarhR 9 T Ferd!
2, 1 o] 1 T hi TEREHT T i Fed € | %
“THEHM" 3T =Tl o dd o Jgo g © S ] H
fa 1 stafy § whemE (fo@) Tt © 1w R T
3.18 o STUR g 9% THEHH 91 v ¥ R 5= ot
I o Y TMHE © | Fifeh o o o w1 fewn o
R aferd 81 T €, 31d: S U 39 @l @l ©
TH o1 T GRAT a1 SEeh! TG A wE |
O rd ¢! 91 v 9 v/h0T &1 ferfa qen 7ifd afeen
g V& = W o R s gt P P W R
(f 3.18a) | aRwm™ & STIER, fRdt fog | %01 =1
o7 39 fog W el @ oh srfsen fd i faen H g
2 | Tt 3.18(al) ® a7 WiEwl v o v'ahi fe@mn wn
21 Tost 3.18(a2) o @ieer =i ok et w1 swam
#eh Av TRl o € | T 7Y it €, gEferg e
ﬁ,W@W%%V,r%HWVCr'%W%I
(AT, Av, Ar & Taad BT | GA: Fifeh 3ad o

(a)

avip="TE % orffew @, gl 3 of Ar o wieEq
M AR TAAVH SAW RW A rar' &
& o 10T 1 fgaiioid shedt @ o 89 2E foh ot
o 91 o Shg b1 AR BN | 31 TRTH 1 fa1 3.18(b)
o DR g9 et ok fore @ ™1 2 | Av, o@: 3
ot fom g: g #T IR erft | fad (3.18¢) H At-0
2, TEfAT S ROl deativTeh ol o s 81 Sl
2 | THH! o g Y SN et @ | 39 YR, Te frend
ket © o TehgHH g Tfa o forg a%g o @
1 T&eN o7 o g 1 AR Bl € | 79 BH 36 wRO
o1 i fRTe

R o TAR, a &1 IRAT FAfafed 99 § =
BT %,

ﬂﬁ?ﬁﬁl@rﬁr'%ﬁﬁﬂﬂﬁmAG% | sifeR o
ey va vada fefa afeel & oded g €, safau
3ok 1 1 10T T AQ BT | 3Taug feerfa dfsen g/
faffa st (ACPP’) den a1 |fel v, v/ 9 Av )
f4fifa et (AGHI) Tm&u e (fo13.18a) 139 TR
T TS o SUR T e 9 fRAR T ST i A
T ST T YT AT TS Aol & ST
A B, 1A

(b) (c)
o 3.18 v 9% &1 THGHE gAg TMa & @ 97 e @R 1 o7 (a) @ (¢) aF At vedr i@ & (A o F 5=
gl ST 8) | ghR U9 & Yol fag W R g9 & g Hi AR B & |

CAt— 0 T T Ar, r % Taeq 8 ST @ | 39 G ° i Av - 0 8T €, Boraey 78 ot v & ofqaq g | 37d: e

9 & g fag W &R0 F1 R9M Sy &1 IR gt 2
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‘AV‘ ‘ Ar‘ |Ar|
=1 a1 |av] = v—
v R R
5 E [’
al lav| v|Ar| v |Ar|
a| = — —
At - 0 At At_.ORAt RAt_.OAt

g Arsia 7, 9@ A0 ot Brer B | uE frafa § =
PP’ 1 ST |Ar| o o0 o Hehd B |

A, |Ar| Do At

A lad _,
EDU YT At - O At

TH TFR, e @ w1 °F FEfafead ghm,

OvQd
= BEHU =1Vv’/R

39 y&R feet R oo aret geita vt & efsen o
=Tl | TAHE o o ool T R 1?2/R Bl ©
foraeh! faom W o= o og whi AT Bt € 1 55
HU) T4 YHR % a0 H1 ATag @0 Fed ©
(T8 W% = A YA A1) | AfHehg 01 @ Hefed
qqul favcwonens @@ FAYLH 1673 H TH <4
aaTfer ferfeaam eei=a (1629-1695) 7 Y1
FHEmE o, foheg e <A & o o au @
E1 3T T B T o | 21fyehs w1 U | 9idiea
e 8 o T e e B Forwent sifvrum ohs-sifiga
(Fg FT 1) © | FfH v a9 R I 721 T gHfeTT
Afeig oo 1 G Y SR e €1 e fawm
I @t @ R FT Ty HI T B 21 TH TRR
Wgﬁw%%ﬁ*ﬁﬁwwﬂmﬁ
BT E I

forelt a%q o THEHE g™ T o o qU1 @Rl
1 B0 Toh S YHR 9 off gagt Tehd € | f 3,18
H fe@m T ATARAL (=t—1) T S{qTA H S H01 P
T PR IET Sl ? < @ CP HIV AQ Y TH S |
A6 F! TF 1T g Fed & | HI0 AT o (Hh 78R
SET) Y EW B T % e e # R
w9 o uRefod #d € | 39 TR,

A6
w=—
At

e AR AtHHA | H01 R =ell g 1 As W ek HL
(7Aiq PP'=As) ,

q

(3.43)

(3.44)

As
v=—o
At
. A
]%E[ As = RAG, g‘{:ﬂ%rq V=R—=R w
3d: v=wR (3.45)

ATTehs, T ol §H hiVF =Tl oh ®Y § o} = &Y
Thd 7 | 37l

2 252

15} w R 2
a,=—= =w'R
R R
A a,=w'R (3.46)

I 1 Teh TRt o | a&q 1 Sl THT ol & 39
BH AT T Hed € | Tk Yehe | a&q foa =ae
ol ¥, I@ BW o k1 gt v wed © |
W A THA § Ok g el T g s = 2nR B ®,
B

V=2TR/T = 2TRV

(3.47)

TH YR w, v 99 a1 &H AG v o 98 | =3k

TR &, s1eiq

w= 2TV

v=2TVR

a_ = 41ev°R (3.48)
b SeETr 3.9 ¢ FE FE T g9m @E H

! B3 12cm ©, %9 T ® | 98 W o
IfEw feeR =1l | =efa 8 @R 100 Hehe § 7
TR O ofdl Bl (a) IS &I SO =1 o
e =1 forat g2 (b) 1 ©Ror |fel T
3T Gfee B 3HeRT qRoms fRa Bm?

g7 I8 UHEHHE g9 T 1 Tk S € | T

R=12cm ® | SIv{F =& ! qH

w=21n/T=21X7/100 =0.44 rad/s
2 den s = o w1 AA
v=w R=0.44 %X 12cm =5.3 cm s™

B | g9 o & fag WA v 1 faen 39 fog w et
@ o TS T qen ©RoT i fRE 99 o s *i
A B | ifen Te faen oTaR seerd Tedt €, gafen
R Tk TR Afew TEl © | IR ROT 1 A SR
&, forgen aH

a=wR=(0.44s1? (12 cm)

=2.3cms?2 B <«
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10.

11.

12.

QIRI9T

. Ffewr aferEr o qfyEt & f5W okl aftor g © | g, =, defa (Seamm) qen ™ erfewr aiE o

T I T |
gfeer aferr 3 Akt & o oftmor qon feew <M B 1 foRer, 9 qen @R ofE 39 wehR T Al
% F ST € | A Al qixw fomfo o fafire et w1 oo s €
I foret afew A =i frd aredfoss Fem A § Ton ¢ @ g6 T O 9wt B U Bl @ foreeht aitm
A % 9T AT A T B € 1 T afker Y fRen a1 @t A o sTfRw Bk € A1 3@k fawda | faem T
| R R w7 R\ s © A R |
T wfcei A9 B &1 Sigd & fau 0 a1 ¥ 7 goo &t W fafy w1 W GERR 99y fafy w1 9
FAR |
afew 9 #H-fafEg fEa o1 qeH w5 g
A+B=B+A
Y & ae Gewd & 799 w1 f U #a ¢ e (A+B)+ C=A+ (B+ C)
I G T U ey e ® fSEent e v e © | it URAn e gl € gHiae gheh |y
feen S savas & ?
3ok fefafad o e @
A+0=A
A0=0
OA=0
giket B %1 A 9 M %1 a1 & g0 A 9 -B &I Sied & &9 § R | 8-
A-B=A+(-B)
freht wfewr A & 3% wmaa ¥ fed < ofeei a 9on b & sHfew 3 wew wfiewi ¥ fouifsa w1 wha
&
A=)\a+ b
Tl A 9 p ardfos ged € |
WWA@WWWWWW%WWWW%@TWWWA%
mﬁ%|wm n= |A|
THE T 0, J, k SHE URAT O 9 "few © fome ot <fomedt e & et wERn: x-, y-
q z- é?aﬂljﬁm%ﬁrél
T fom o fow @fgw A &1 80 f9 YR @ oo w2

A=Ai+A]

T A, TN A FE: X-, Y-S kSN A T WeH | AR WEw A, x-He kWA O FI0 M
‘%FﬁA AcosGA A sin 9 e

A
A=|A| = /A% + A2, tan0=A—y.

X

farvetounerss fafe @ ot qfeel 1 ST | Sier 1 Tohdl © | A% x-y 99da | < 9ol A 9 B
I R B, a
R=Ri+Rj WiR=A+B wR=A+B,
gaqet § et a5+ feaf 9few r w1 g 9 9eR @ o W ®
r=xi+yj
fearfa @feell ¢ 9 ¢’ & o= o fowemed &1 f=1 @R 9 ford € -
Ar=r'-r

= (X - x)1+ y - y)J
—Ax1+AyJ

Reprint 2025-26



HAA | T

13.

14.

15.

16.

IfE IS a%] THT SFad At W Ar U fowenfud eidt ® @ U siiga an v——%ﬁTﬂlﬁFﬂ?&TﬂTt
maﬁaﬂéﬂmaﬁwéﬂ%ﬁmmﬁwméwmvﬁéﬁmﬁw%|a=r9ﬁ'cL

Y Tehleh 9wl & &9 § ot e w7 o
v=ui+yjok

S _ dx dy dz
SR U =gV T ar s T ar

o frdt Frdwniss frema & %o %1 feafa 1 q@id @, @ v 1 90 w01 ok U % o w39 fag W
it T el Y@ o eERy e 2

e o%g 1 AN At TEI FWA W v H v H 9l Sl ®, A Skl SAEd @Rl 5:%—&@“

S At 1 G UE YA E ST © @ fRS &0 ¢ W g% R oR a—gn})ﬁ—t—zzﬁr
uh % W A 38 1 TR 9 e R S gl ©

3 3
a=a1+aJ+af(
X Yy z

dl)x _dvy _dl)z

dat YT a2 T

I T TR R THaa H THEEH @R a=|a|=1/aj+ajﬁrrlﬁmﬂ%am&mt=0mwﬁaﬁr
wfew ¢, 8, @ foelt o= & ¢ o s feorf wfew r=r0+v0t+7at2%ﬁmamm€mv=vo+at
B |

v, t=0 & W % AN H FHK F T |

a, =

eH o B9 H

1
x=x, +v, t+=a,t’
2

1
y=y, v, t +§ayt2

v =y, tat

vy=v0y+ayt
e THaa § THTHM @RU &I A F S STAT-STT GHEHIGE THIGHT d WER dqaq Tl &
ARG & ®F F G Thd & |

Taftq B o IWA 99 FIE g IS F At € A IH & FEd € | AR x-39 § 6, F0 W % B
TR A, B @ ¢ A % Id vAre & feafd ud om Het wfieor e -
=(v,cos ) t
= (v,sin 6) t- (1/2) g &
L _=U,=U,CoSs 6
v, = v,sin 6,-gt

YD 1 UY WAATE Bl © TSR THRTOT
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2

gx
y=(tanf, ) x - ————
(tané,) 2(v, cos4,)’ BT |
. , sing, )
YA i SARTH SHele hm=%,am
_ U, sing,

wﬁﬁwq@ﬁﬁwwtm-T B |

weo g AT IRfuen fefa o s@ feufa @k, foger fom = saw@ o= y = 0 @1, weft 7 afes <8
F Y& H WE R Fed § |

2

v, .
3: Y& h1 IO R=ESIH2903W |

17. 59 & 9% THTUE 91 9 Th g9 90 o =ord € @ 38 THTHE gaid 7 wed © | 9k awg
@ v F q TEH o R A, @ s @, q = v*/R B Qe s faen wRa g9 o R i
IR BN | HITE WA @ HIOE T ok GHH TRedA i R el € | A@sw 9 v =R B A
U a, = »?R B |
Ffg g =1 SAedshrel T den aegfa v 81, @ o, v 9 a_ o 36 e 8
0=21m, v=2WR, a_ =41tV’R

wiferen TIfdT Yelteh femm TR femuft

fearfa afewt r [L] m gfeer | forst o= faga 9

off 39 = F HHEA ©

Toreem Ar [L] m "

T LT m s
(a) i v = Ar/At, |f
(b) dreeTfuTeR v =dv/dt, 9w

T [LT?] m s
(a) i a = Av/At, |f
(b) drcerfoTeR a =dv/dt, s

e T
(a) 3IfEeRad

S | T _ U,sin g,
T t [T] s ==
g
. _ (v,sin §,)°
(b) sy e h, (L] m T 29
(c) affs W R (L] m =L’3Lg29°

EnieiIE]

(a) vt =T o [T rad/s = AAIAt = v/R
(b) 3Tf¥ehs 3 [LT2] m s =1?/R
e
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faemoita faw=r

1. foreht a%g g1 < fageti & o9 &1 qo-dar ammdar, foeemes & i & aer T e | faserm
et Y o 3ffaq fagel W FeR it € St qo-oer (St M 9 € o ) arfas 9o W ek
HTA © | A U s SR g W g i wnl A eroe feen T aqerdt | e gEd uitfeerfea o
To-oferd foeeme & qftmmor @ eifuss @it 7

2. sWi fag 1 1 3fic 9 &g 1 iiga =t fhdt Ko 9w ofauar & o1 df STk 3f|d a1 o wfRam
& IR BA A IHY A BRN | A SER qd B WG gY-cars foRerdd oF Ui % aWer @ |

3. wfew wHferwor (3.33) den (3.34) el o gE W R 6 e | fEte o 3% 9 s srel
& arfew foaifsa =t ead € |

4. THTAM @01 o AU YSAfash! oF HHIRIUT THEHM Jaid T | @1 81 B1d Rifh SHH @Rl &1 g
A feer war @ W 3Tt fEen PR e @t €

5. =fe forsll o%q & = A v, T v, B A IR IROM S v =v + v B | ST A q901 G 2 H
Trde] =% k1 1 o o HA: v, = V- Vv, o dE A% k] qelHild S | @l v den v, e st
e o1 & Qe aeg wI R §

6. guE wfa | ferelt o1 1 GROTH @O g9 % chg 1 SR Bl @ A SUH! Wel THEAM T |

7. foeh agg *1 7fd o 91t &1 eTwfa had oo | g fuia 9 s afews 98 wifa @ aRfve gemed

(yRforer feorfa o grfass o) @ off feRk wedt € 1 SaEoEEy, T @ qeeid oRe O e
aEG H AN TH WA W@ A B Gehdl § A I Weed o, TE yRfus genet WA s

I

3.1 frafafed sifier afeel & ¥ aqemsy fF w09 wfw § o wE-w afw
3T, $o9HM, 916, ©R0I, @, Hid S, 9, &iviE eTgha, fowendd, v &)
3.2 frefifra g=ht & @ < erfew TfvEl =1 sifer-
I, HNA G, wE, uW, daw g, foEh &=, ofga o, geshia emeel, smifees o)
3.3 frefafed gt & & wwam wfew ofer 1 sifee-
T, TG, A, T, Ve, G 9Y-aE, FHell, [era fawa, wHvr e, e
3.4 &Ru gfed FaRC R afew qon wfew el o @y wn fefafed Semforde w@feand sefqef 22

(@) X AfEEN =+ S, (b) T & fometi & s Wiy 9 uw ARY # |, (o) TH AR & ThH
3fEe | Tn HE, (d) J AR HT IH, (e) I G H SeA, (f) TH AR ok Fewd wl € AW
o e |

3.5 frfafed & 9 T ®Ud F1 AMYES Ul iR FRU dfed IqRC fF 9% 99 T A oA

(@) Tt wfew &1 afmm wia s sifew g €, (b) fordl @i 1 yeis wes @eg iy e ®,
(c) Terelt o1 gRT weft T U AT el e Ted foened Uik o qRHAT o SR Bl €, (d) R @
T I WA (99 T HE W o GHI g A el 9U-oieig) THA o GHH- el § H1 o S
o o GRE W SAfush A1 IHk R Bl © | (e) 39 <A WG W1 A S TH FHAA § @l 2, et
off v afew 72 B |

3.6 fr=afafea smfyeed = snfafa o fed s fafu g oo wifse .
(a) |atb| < |a| + |b]|
(b) |atb| = |]a| - |b]|
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(c) |a-b| < |a| + |b]|

(@ |a-b|=]]a] - |b]]
9 Gfgert (qudr) 1 fag w9 on] g § 2

3.7 fTnga+b+c+d =0, 7= Ky 7 FHeEi § ¥ wE-A G A

g B
(a) a, b, caen d ® ¥ g% I G 2,

(b) (a + c) =1 ufmmr (b + d) o IRHAT o TR 2,

(c) a 1 ufm b, ¢ da1 d & URAH & I § HW R

arfaer &l 8 TR, -
(d skadndaEgEcdab+c @vadia qend

& T § @, o 7w a 9o d F e whm ARk 3 forT 3.19

g 2

3.8 i wrgfwal 200 m o arclt g T gae W whien o3 W E | 3 gag o fHAR o fog P @ whien
& FH F den P ok =g fauda fog Q W fafu= vl @ et et # st R fa 3,19 # @
T R | Y Agh! oh T |ikel w1 uRAn faaw ¥ 2 W eigwt o fou 9w oanad § whe fhu
T 99 HT oA & R T |

3.9 E uEfhd gar fHd gxig ok o % O ¥ el IE Hdl § 9 Tk o R P W qge @1 g:
e Uk &1 Ry & srfEw wEfee wom gan QO % T (S fa 3.20 ¥ k@ ™ ?) o W
TG M W@ T | qeh T A 1 km ® 1A R weeR § 10 i o @ at aife 9aR # (a)
el foeee, (b) Sfia a7, den (c) SfHd =l @ er?

Q

fa7 3.20

3.10 fod Ta A3 § HIE Wi Feid T UH T ST § S g 500 m o o1% SHek 9 SR 60°
% HU W g o 21 R KU Aig @ gE SR G Tes 1 e, 93 9 sed | W fazer
ARyl YIE feufa o Hiel e W 39 Al W TF i T pdd 9¥-darg o @i forends o ufr
ST qEr sl

3.11 % anht el U v § o ® iR 9% WyH 9 frdt @ikt gee w frea fRd gl @@ W 10 km
[, S AR Bl FRE REE I Few 23 km o IFRGER T H 39 o 9§ iR 28 fie
¥ egleat ¥ wgea
(a) Sof H1 oHa =1e, S (b) A o7 w1 URHIT @ B2 A o SUeR 872

3.12 Tl @ T F1 B9 25 m F € | 9% sAfuchan afast g0 Rt e feE 40 ms! # 9@ ¥
Hehl T R T BT W TR fo ORI 2
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3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

fopehe 1 i faeret fwedt 715 #1 100 m 1 sifrhan dfast < a %ok Toharl ? | o8 faaret s
g H WA ¥ FW fhalt S dk %k Tehdl © 2

80 cm @d uFl % Tw f W U Weer Sidn M SN 9 fhdl whEHE Wi o @iy fedt afas
g9 H YHE S @ 1 A TR 25 s W 14 Fah ol © ol UeR oh wRUl 1 qRETT SR ST
feem == @AR 2

T agaH 900 km h! &1 THEHH =1el ¥ S8 @l ® @R 1.00 km e &1 *1¢ aifast o s
2 | THh AfehE OO K1 e @R % FY gl ity |

F R T weRl I AMYHE ufer IR FRU IR TARY fF T W € A1 WA

(a) geita wfd & fereht o1 1 42 RO TAI I HI B % S ohw i R gl € |

(b) fre foig W feret o1 =1 an Wiew " 3@ fog W H01 o 9 1 w9l @1 & Ry a2l
() el 1 o1 THEHH THE Tq H TH Wk § foran T fiHd oo wieyl Th g 9w e 2

et wor = feafq wfew Freafafed €

r =(3.0¢1 -2.0£°j + 4.0k)m
gAY t Yohe W T 9 Gl UKl o AE 39 YRR W € fF or ¥ iR o o @ Wi |

(a) & &1 v 1 a THepifar,
(b) t=2.0 s T FHU & a7 KT gi@m qon feon ferat smm ?

FEFT =0 &0 R YA 95 ¥ 10jms”’ F I Y oA UK FIA 7 90 x-y FHGA § THAHH
@R (8.01+2.0) ms?¥ Tt Fxw # |

(a) fFrm &1 wo 1 X% 16 m 8 2 T g swe y-fkeme feden g 2
(b) T &0 HUT hi <A fohaT BT ?

19 R x- 9 Yool o orfRw THiw wiew ¥ 1 WRE  j+ jAen i—j o1 urRen qen feen @
B2 Efw A=2i+3] & i+jT i-] & fene & swfw wew Fepferw [ s at fafy & s
T HHA T

fordht fechee W s W T o fou frefafea goui & 9 wA-w ¥ € 2

@ v, . =0/2) (v(t) +vI(t)

b) v . =) -r)]/(t,-t)
Cv()=v(O +at
dr@®=r@©+v©O)t+(1/2)at
(ea . =lv(t)-v(t)/(t-t)
7 ‘SiEa’ SR W e ¢, ¢, W Hafua ofifaes afn % eied am w2
frafafad o 9 Yo% oA &I SAMYdH IfET 9o HRO TS I Afed TqRT fF = gw 9 T a@
SIESIZ I
aAfcer g M 7 S
(a) Forell wfepen & wfera Tt 2,
(b) wff oA @I e,
() fommé =it 2,
(d) fFet T Wt fog 9 TR fog o o= 7 9=,
(e) 31 g+l <3fehi o T weh & AF Wl © =R el ¥ Seh stfuferare fue-fa= =i A 'l
FE IFAE Yot @ 3400 m F FIE W I W T | AR geelt R TRt sraciion fog W argEE
10.0 s &1 & =1 feafeai 30° 1 &0 @t & o agHH 1 A F=4 L 2
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I
Tfa o Fem
-
4.1 ifent

4.1 SRt
4.2 3RE] HI GHEHA

4.3 Sisd &1 fEm

4.4 =T 1 Tid w1 9o FEm
4.5 =7 &1 Wfq &1 fgdta Frm
4.6 = &1 Tfd &1 gara a4
4.7 FoT-TREm

4.8 fordl U1 T rEATTE

4.9 FtH o WM 99
4.105ga (J™) T
4.117R § qHEAsT &l 7w

s
fommeot fooa
A

s e ¥ a/ 9ey fepeer § fRdl &1 & T1fd 1 A
U FT G o1l T @1 TR THEHH T | 6 o wY heu T i
STETIHAl off Sdfch STHHM fd § ©RO i STEEROT i SAfdfad
SAITIHAT TSI 379 qh A I8 YA A&l =1 § R favei w5t wfq
F HRU T 23U AE § TH ST A ifdhl % 38 A T W
Eaisicaul

3TST, Y Ugal TH 379+ WA SA9al o STHR W 39 Y oh IHW
1 STTAM o | formmeen § €l Feare & fd YSH 3 o fo
fordt 7 forlt 1 3 W 79T SR WA Bt @ | Rl TeeR i SR
%1 3 thehd o Ty, B8 SU W 1 3R Faifqq wTT 9eal 21 6
Tod Ug ki @ Hi el 3 §; Yoot a1 1 gkl A i fuvet
% HI F gkl Tohdl 7 | Todt I R kT T W off A9
T Y ¥t 21 Ted: fret fyve 1 form @ wifa o @M o fog
fopell el T1e R ol @ Shi SATeYIehal eidl 1 THT Yo T i
U 1qe1 T3 3 o foru oft o1 ol w1 nevahan et @1 foneht
M 9 R A= &1 3R Feahd! fHE g 1 ITH! a1 foada
feon & oot TR ehT ST Gehell B

T I[N H, 96 I 9l EA (TN, 9, SAur, ) fivs
o Hueh W 81 W I8 Hadl v el 21 fohedt oo o fren | fon
segEt w3 gaa fFar T TR gelt % TR
e & FR0 GRd &1 S 71 BE B g9 g H wiedl B R
T &, AT AR ARG B Al S| Tg ST & R aer e (37
ISR W TEeT TF awIT 7)) Teh giT & 4t ferdt fave ov
ST O Tehell 2

g #, frdt Tor gu fave &1 7ifd ugH & qen faam fave &
U o AU o 1 AewFhal Bt €, 1 39 9l 1 USH HH &
foru fordt aIer Wrem Y STevIshdr it ]1 e o Tie 39 fuvs &
ek § off B "ehen B, X Y ot

el qeF 1 Wd HEl 81 W a9 9 Bl € 96 B (908 THEHH
T @ =l € (S0 % for, 9% o A By W UHEHH el

Reprint 2025-26



Tife o Tem

51

T Hieft W@ § MauH 1S WheX) ? A fehwt fuue @t
E\Wﬂﬁmmﬁ%ﬁqaﬁ?www

?
4.2 3WE T HTHHRAT
ST Y97 WA Y Bl 21 ey sueht S < o
S I O MY | o : GEe! sl | Hefifer g
T T 59 U T el ST =qSAT AR HT SR T
S syt fa™ o S o1 Heha < |

e Tk fo=me, s (384 34, - 322 39.) A
g foem wn f afe &g fyve wfemm €, @ 39 s
3TN | ST TG o Tl his A1 Shis aTel WL 3avd
AMfET IZE o faw, 30 fa=m o ATaR forelt ¥
3 Tl T AR S < £, FiE A% % T F A
I Jeherd! Wl 7 | T 3R] 51 faskaa fava # fioet
=1 faat | Gaifea foari o fagga <= 1 T W oy
Tt o fawe § o] o SAfuRie foar o@ Toa 7
S ¥, 3R ST o1a Teidl i & Savgehal Tl B
39 T ok foIw &9 F8l o & Tfd & f1am &l e
YR fora "end € : foRdl five &t whaviter @+ &
T STRT &IeT Bt TavaeRar gt &1

ST o B @I ST, 3 T TIfd 1 e e
21 qf, 9% T g foen 2, St #1E o =t
T W ST § T Fehal &1 191 A= fEedi
R (TEYd) Y W erd! DI afererT Wit 37 S
Y =8 St 8 Toh R i =erdt T o forg S| w et
S 1 TR €9 ¥ FD Fc1 TR SRR Gi==1 & |
g o8 SRl i BIg Il €l D &0 91K HR Teh Sl
21 stferepier Terelta nfaal o =€t A eg9d e 2
Tauei =1 Tfaeiiel ST TWaH ok foTT aTel aeti ohi STl
el it &1 T Big 3 W Heft aEqu 31dq: Tk S 2

Tt 3R] o ok § AT U § 2 THHT ST T : TIeeiiet
=1 #R TafaT %o sl € T w3 gh R W o
el Tel 907 el SHeR] T 1 foRiel il 1 39 &
1 FoFel & o o anferert st R W 7Ifd st e
o STl et 1 TSl §1 W6 R UHEHH T H gt
2 q9 I8 W i 4 ol 9o S 6l H; s
B T T 9 6 oh 9 (Y1 9 ) i R
<1 31 TEhT SUGHA B : A R S0 7 &, df ifersht
1 TEgel 1 SR 1 THEHE Tfd ST W o fofu, e
ff 961 A 1 STEvIFHA el g |

T § T &l ferief wrefvr et (S o9 at=) Steren
I ol (T oh otE) e Sufted ®d § | U8 $9
Rl STal ¥ T 7 ok oFfuR agget o
THTHM T S WA ok T =61 9al 1 fFome e

?q W&l WAl g Sl ST STevdeh eidl €1 3T 89
g Thd € for oneg ¥ Afe el g8 | SUH o 39
AR TN 1 Tk Hifersh deh 1 &9 f&ar | fa
qen gl o forw gehfa o Jened fom =t S o fag
B Teh UH SISyl GHR 1 sheul it it fores fam
ot foRieRt =rfor ot ot TR T 1 e g
21 & Tefifermt 3 foma em
4.3 Wgd o1 TEm
Tefiferar = sreqati 1 a1 STETFA T Fd FHaA
R foman o fRet (1) 279a Tae W A= &t SR Tfaam
TEE @R et € Sefeh (ii) 61 W SR HY 3R
el aEge H wed w1 @ &fes "uda wWwfd
(iii) &7 1 o o= =1 feafa B Tefifermt 3 = frond
fehre fop fendht wrefr 3ferq &ifat gode w fasiier et
&g | 7 d @R B wifET SR A € wed, st 59
THIIE o7 9 Tfd e =fee (e 4.1 ()|
Tefiferl o Tk o Fa forem sl fgata aHaa
1 SYART fohan, @ oft 7@ frehd ket 81 T ea
FHae W forreeen ¥ St T AT 9 qehd 7 3R
TR A THIA T HW et 81 A A 3T Tt
o g3 affen Bel el € ql g i oAl HeE SHeh!
SR S TE oh TR GHM (F® HH, W Afeh Hft
&) Bt 21 areyl frafa o, st w7 st gofa: faow
T T S €, @ 7% 1 SAfan S Sueh! e
9 oh HM g @feul

PN A

(ii) (iii)
ferg 4.1 (a)

319 A T AT o €T i HITeRT JAT i JeUT,
@t R oft 7T SH S d dgal, W TH R W
a8 Afye g0 =ertt| dmm fefa °, 59 S 9Had
F1 & A § (31iq 97 difas guad €) a9 g o
T qoh =it ©1 TR sl H 5Tkt T weft T TR |
f1:9%% I Tk omeyl feufq € (5 4.1 (b)) | =79_R
¥ 73 &fqs guda Rtk IRkfad i 9k ToH ok 9"
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Reprint 2025-26



52

ofiferent
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Teffer s Wt W Hifarrl GRS 7 3RE w1
FF1ehT 1 quican TR fEAT1 319 Tah 8 2Aif>1eh! ol foshre
foran ST o fafiree &9 9, 59 h1e 1 R STESh =
3 58 @oft 77ii sh1 HeTam oI WA S €, S
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=2 A Tefifer ot «Rones & SUR R T ok
T Pt STt ek T8 ¥ ST S, % T4 H T AT
1 SMURITeN Wl Tefiferdl s Sige o1 fom sHe
TR foig on forwem =[ea 7 “Tfy & wog a9’ & &9
o gequr fHa :
“geieh e aa aek g+t faRTaraer arerar
TYeT 3@T § THTHTT Tl F STaweT A Ear &
e qF HIF AT T IH AT FAEN FNA
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qrei YRAT forT 7 wfa @asit awond
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TfA) T STAURON JEAIfod 1 SHE eTEeha O oF AN §RI &R o W1 STy Heheddl T YA g | q
U U (STl 1) o otE S i Well- Al W S bl o1; ¥ Tocd Qe eid] o 3idiid Sl wOll ki MA@ Seeh
TAT Sl N o ShU oh HEROT Rl GROMH © |

T2 o o SeRTes g1 fRet fuve @ whemE i
T 9T WA o forq gd =il 9 ol ket v ok o
Teh SEl ool e 1 SAEgTehdl Bl © difeh Ti08 W
T I A gl 1 2 a9 I 8 S

et ®, A% e I o g € df fonm sreeen
T @ fyve formmeeen 9 & war ¢ 3R nfaefea fioe
FRE Thaa™ 3 9§ Tfeiier Tedr €1 o o 59 107 i
ST hed &1 e YAl © “aierd T a T Tferier”|
h1E fuug 37uT foRmaTarEen ST1era UehdH T1fd i Sfawel

a7el feRmTereen s1ere UeheHH aeh T I €1 3=
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¥, 39 YHR W oFed fohan S HWehal ®

gfe ferdt fIve uv & are 22 arg a1 7 &, @t
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THaT & 5 f4Ug UT i A< argT o7 oIIar ghl
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ohTer e & foF o1%g 1 =01 I B 1 SS1ER0 o faw,
ST AR ST H At el aEgell o 9gd gL et
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=< 9T I 1A a1 siall T ok gUm I o ST{ER
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TG, S TH ST | §+f Jeli o1 99 &l il |
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T ® %) e g9 T o g e o SeR W gg e
fehTet Fahd & fo 30 og W 2 e et 1 g1 el
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R feerd @eft IET g o ey i SFFE HL €|
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1 THEHH gk T | 2, 79 TH B &1 SN0 78
T € foh 9 W hE a1 @ T €, o 39 W HERd
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36 TS W form oreen ¥ W Th T W faER
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€ : o a1 g 1 9R W) e e feam
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TR I ST HR kT Feifd 1 30 71 et o IR
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& 21 T ol W R e o Sutd wt Ry fererdn
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TE: AN YRR % 3¢ fvg & B od fawuw @
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T%IWTGI'I'CIT%:
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T ®Y Y G U GGy R ¢ 2 e o
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B foh 1w faaret 15 &l a1 foRan o
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i faerel o1 gl i feer wEar @ o 1"
1 THT TR0 & Tqeh o1 TAE hdl 21 g b
T&IUT e oF TTT 36 STUeIhd ST Ifueh o
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o g &1 e F o7 qHT o 8, e
foTT sTienga T 9T FT STAIIHA Bt & |
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fave, TUTHER, 9 fIvg &t ga | sAfus =
TR Y Adl €1 T, T e o 3id , Yero 78
<9t € o, g Yo |9m Ham suifsia & 2l
30 YR, GHIT Q0T & 10 SFmEr /41 9o 51
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FO2P gl B o= 2P
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T kA fewisw 81 AR ar L 0. | L,
¢ o 3TYeT p 1 STAhETS! AU 3Taehel U o Il
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1, fgdta fam 61 39y oft forg g %,
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i I8 TIan @ Tk ol F, W8l m a2 &R0l a & [oF®d
o STISRAMU Bl 2l

T SC1 S WIS 1 379 e TR T8l € 2 | e
T, 9 o W% i TR <A oF T &9 Tt
(4.4) 1 STAM A 8| 37 BH k ob To1Q shig off o
M g o foIg Lo €1 ierd & e, 89 k=1 97
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SI A! H, Tk HAE ot 98 &1 & 9 1kg & fave
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F ma (4.5)

F, = =ma,
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& RO %7 G979 YUl AT & Sl 8l

> 3GTEYUT 4.2 90 m s! 9@ § TAHM 0.04 kg
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3, fomtwerz fopar qen gfiaferar v&i o wam o §e H
1. 7Ifq & g a9 o 9af - foran qen fafshan o1 s7ef
‘ga’ & Aol o Fs T € U & e uf
o foru fafr= ol 1w wefi-weft gffd &2 gear
21 el 190 sh1 Tt qe T sl | 39 Wehw o
Gﬂ?ﬂ%:
A WIS e § Ui A §1 favg A W B gwr
AN o1 fIUg B WX A §RT 3TRITUA oet o |9
we foruda grar 2
2. gt frem o U=l fopar qen gfaferar § I8 9m 3
& Henal € o e wfafsran § weel ol §, aferfq
fopan wor @ qen ffeaq wfafewman suet g g
T o TET I HRUT-uaTE dey T8 31 A W
B §T IR it 99T B WX A RT 3MUa o
Teh &1 0T hiala Bid &1 ST Tohd o SR T
T o fordlt ft Tk 1 TR den W w1 wfafsman
HET ST Tehal Bl
3. feran Ten wfaferan s < = favei W % & €,
T & a5 W =i el A 9en B & T W
foem =ifsw) godta fam & eTER,
F,=-F

AB

(4.8)
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(AW B gN ) = - (B W A g &)

39 Y, IS gH fRdl wh fuve (A st¥en B) =i
T TR freR h2d © o <1 oIl | | oheet T & i
21 S Sl T A Hh FEAIgds T8 HEl & T
o g B, T qfeyot #1 R oft, 4 emma 9 fuved
o forelt 1 1 T five AHet 39 W faar &
g, @ F,, TNF,, 39 FHEE (A+B) & Tl
o 21 3 S THeTsht T Y 9 °d € | 39 YR
foreht fyug steran ol o Tpa | tiafie e et
¥ fed & 9 ¥ T Tk Hewul e ® S fgda
From &1 fordt fave steran ol o e W STy
T A s # (e st 6)|

p 3STEIUT 4.5 < Tagw fafaae 1% fFdt 38 <or
Y A =1el ¥, W = R0 R, TR € qen
= 3uie fox 4.6 1 wifa = o fomn &= gu
T B ST 1 (i) R 1€ o hI0T SR I
o 1 faen =2 2 9940 (ii) IR g a1 el T
oW ST hT A N 2

g6T  TEIfas &9 H T Ul o Saik 39 YHR Bil-
(i) 7€ B Hehel € TF (a) o 7% o HROT SR WA
9 AR o Tfciead 81 Safh (b) ¥ 718 o HRT AR
T T I AR W AT o6 T 30° T HI0T S
21 78 3R Tt T 21 <Al &yl § R W o
1 R o Nfcae 2l

AR T T S hl hY TG B 2 THRT A h
TR eH HE THER TEl 71 38k fore T gfe 1o
& Forew ueet B9 et frem ot S shieh <R o i
/8 IR T St (@77 AT IR TR shid € SR qeage
(i) =T SR 34 o foIQ gt frem o1 ST e 21 AE
AT g 75 A efd m 7 9o OR 9 < 9
SR THTA o TTEI <A T bt e w gl e W geie
T oF STTER x- A1 y- 3181 1 A HIFC, T2 Th

YT § Tig o Ha § gRedd W faeR i
u u g yT_»
(@) (b)

faT 4.6

kT (a)
(Py)we =0

(px)m = -mu (py)m =0

o, e Wiy | qfied g ®, of:

3TE 1 x-9I2eh = -2 mu

ST T y-gsh =0
T T It THM feen o # SWied ==l 9 9w
2 o 1o o SROT g W o AR % e,
T A kT RS 1O ok SR B =g *
T o g F2m 1 STERT FH R T F HRO ER
W T 9 AR o Afeead, a9 A HT S
x-Teen o erfew 1 =i 39 wmen o Tg =@l aamEn
2 o Hon § zat & @ 31ew wHA foha 2, 3 9

(px)mﬁm =mu

o 9T i ghafeea @1 fohan s sk

TR (b)
(Py)ure = mucos30°, (Py)ure = = musin30
(Py)un = ~mucos30°, (P,)u = - musin30°

A <ITSTT, 2T o 9T p_ o1 e afaftid &t s
2, W&k p, 1 T e e

3TET W x-¥12%h = -2 mu cos 30°

3T 1 Y- = 0
MO (e we) ot fa9n oet § St (a) W off: 7€ <ar
o AfTcide RO x- X9 & oTfew €1 wee i
g ifd, Fed & Jaa = o1 ST w1 WA &
FROT IR W T AR AW G
x-Team o erfew B

FHTUT (@) o FHT (b) H 71 i <HaR g 98 fohy
T, A o TIATON ST UM ©

2mu/(2mucosSO°)— 2 =1.2 <

3
4.7 FAT-FI0T

=21 ok T oh fgaftar qen qard a9 T 3T decayul
TRom : GEAT-EE R #Y SR S Y 21 Uh
TRfed 38R R foar #ifSw) foret sige o & el

DI St 71 AR SgH G WA W RN TA F 7, Al
= o o I o6 TR el 511 95 IR ST aTel
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Tl —F €1 S el YU THT Sl At o T R
g\ gt 19w o STER Tielt &1 Fam qied F AL
N gk T FolT TR —F A1 Sfeh 317 ® ST ferr
o €, 37d: Hor qieds Sifqd Fo o aer 21 36 hR
7 Big ok TYI el 1 HT, p, & T Sgeh o1 Afqay
Hﬁﬂ,pg%,ﬁpg=—pb$ﬂﬁpg+pb=0 e, et
dgeh THepT 1 pel HeT Wi @

39 TR, fdl fogea e (s1aiq &8 e
58 | *1E e 5o T2l @ 21) o, Fee & sl
o el oh Ste IREIR 9a Afte &l | Fa aRkada
F Ghd €, W gk T et ok fore reafin
S T s AT S e
AT Sped HolTl TRt @l €1 59 qe4 i HaT- QI&or
WW%IWW@FW:

ST TRl ¥ et HUT o fohwt fargerT Hebrer
T FoT HaT WY TEAT &

T~ FaT0T 1o o STIIEN 1 T Hewequl Same<vl a1
fquel & goreea 7131 favel A @ B fa=r #ifs fomeh
ARfh WomT p, 7N p, ¥ I THA & IR gk @
ST €1 9 gerek e o qveI Soh AT HerT Al
P/, @ P, € a fadta frem & g

FABAt=p'A_pA

qdr, F,, At=p', - P,
(7Tl TaA ST el o fore aHH wm e Ae feran
2, S 9¢ g9 ? foad A fave "ush o wd €1)
i F,, = - F, a4 @49 g,

P,-P,=-(P;-Py)

AAq p', +p,= (P, +P,) 4.9)

St =8 <wiin @ T forger T (A + B) =1 & 3w
T 3Tk AR HoHT & TR &1 & ® o, 7
o S WeR R o HerE! - YTe qen STYITEe!, W AN
Bl 21 Yo Heree ® gud v € T e a6t
SR TIfast el ™ i o sifam Tfast et o
R B B (IfEn e 5)|

4.8 TEr FUT P AR

IRt H foRelt o1 bl AT 1 Sooi@ 34 fefaa
o fere feran <tran @ fo 01 W 2 9% 9 I @l
W o ok STER, 38T e 1 ¢ ok a1 o vt fomm
¥ T s1on TH THA A H T AR FRE %0 W o
F, 7o F, ®FRG €, @ Heameeen & o sawrs &
o,

F =-F, (4.10)
3721 VT T TG I ot FHM TS foradid g9 =feu |
& S 5@l B F, Q9 F, o 3 |rerese (e
o) o foTe 39 <A1 st o1 |fser 90T 9 g =fey

F +F,+F =0 (4.11)

fera 4.7 G qen o ST TgerT

TR T H, Tl o TR Fqys e g are fene
2 e, 7 S F G0 F, , %1 9RomH T 9 F,,
o 9 @ foudia s =feul o 4.7 & TgER
e § i el o fordt s ot oened, fg
R =% FH H afeer IR a9 8, g fefua feen s
ekl 21 39 IR0 1 A0 Sl w1 fendlt off T
% fee fopen <1 Wkl 21 SRIf9A 9@l F,, F,,F,....
F_ o 37HF %13 1 Srameee § 30 A 39 9l i
n-4sT o 98 Teh1T TgS hi qensTl g1 F&faa fopan
ST ek |

TR (4-11) 9
FX+F2X+F3X=O

1
F1y+F2y+F3y=O
F,_+F, +F, =0

1

(4.12)

* ot fave 1 wrEreRen o fau Shael TWHME TR (Y A 9 99) & Savdd Ael ¢ ot SO A (3
e qEF 9 D) ot STevaw T, AT TH AW 6§ @ |

Reprint 2025-26



60

ofiferent

&l WF,, F, 91 F, F0:F, & x, yaan zfn 4

H 2

> STTEYUT 4.6 6 kg Hefd o Tt fyue =1 =a 9
2m E 1 SH gRI TEhME T € | SR ok
He-foig W o 4.8 W quiiT SrER afas faen &
50 N STt @I STl € | S | SR Seafer
Y foha1 10T S ® 2 (g= 10 ms? ToIT) | S
1 Fefd &l T {If+T |

60 N

® ©
faT 4.8
go7 fa 4.8(b) TN 4.8(c) I FF IR@ FHead
&1 o1 4.8(b) TR W a1 a1t TR 3@ © 921 4.8(c)
forg P 1 =1t FeeTer 3T &1 Geyerg TRW shl e
R foreR FifS) T €, 7,=6 10 = 60N| 37 T e -
TE T, T T, T & 9t 50 N 1 fhansti o s1ei
Hefd fog P i Fmeren R fo=r s 9Rom o o
8T o FealeR Hehl i Y-y I B =e:

T,cos 6=T,=60N

T,sin 6=50 N

Otand :2 31erat 0 =tan_1|3g|:5240o

2 T, IR 7 @ S’ (STEeh1 S88E T0d 7
?) &1 e W R e 7 ok 7 & 37 fag 1 feufa
R e © o W Afas 9 e T e 1 <
4.9 Tqifyent § FETT A
IR | THN WH S YhR oh acll 9 Bl 2| Skl
o, TR v ol FeleATTeh €1 geat W e gt seqd
Yool ok Tecd Sl 1 WA HIdl &1 TEAHY0 ae
ARSI Tuel ot et w1 FERE e 81 Teerh
aq fordt @ W fom demedt wed & ®@ W
Herdl 2l

iR | HWHME: A o G 91 Hueh a2
S fop M 4 Hohd fern €, fret fuvg W ek s
fordt o1 fave 39 212en W o Hueh g1 3= il
21 19 g fve Hueh | B €, (SIewnd, O W @t
FIE J&Ih, TSI, FHesll a1 3T YhR o MR & Gaig
3¢ fauel &1 #E fm), 7@ 96l g fa9 w1 d@ge
F aret (favel o g It o fo) uReIfis dush
9 B &1 Gh-g3l ok e Hueh o % Teh
F el 9 (3TYET SAfveE Wiatea) wEd el
Teh-J3] oh FHR W2 o TH0] 9c1 Hed 1 Waeh
o a9 i IU BId © 59 319 qel o G9eh H 3
£ SEEwl % fou, s Tl S| i et et o gard
g, A U SURYE et (Scerad 9et) Bl @ S 39 3
g faeenfid e o WK % SO B 2l WH 9,
G-, 3t oft Gueh ol oSS € (for 4.9)1

< G dl HHMA ol 991 S § e o1 S fRe
FHHT ! fhHT aea gt g1 quifeq steran faganfia foan
A1 S, 99 Teh TeAHIA 9t 391 2idl 21 I8 9l Ui

Gited e <oigfg o SIwAEAE B B (B

fera 4.9 a1t 4 Gueh acf & Fo IIEIT |
* el o fou Fel en el dun g fuvel W fouR T X @ € | 39 fo, Teeennu o eifafie, @l dem aen

JEhT ST T T |
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el o6 faw) | FAM 96 F &1, F= - kx §RI
fopa STl ©, 71l x foreenma © qen k i s feerisn
T - Fed 21 el RUMTw o ge swiar §
fop o1 eraTia reeen @ feremey o fawdlia 1 frdlt
o= SR o fore, sret Toeraien wrga 2Aferen gran 21 femett
Sl o YAMIA ot sl G hed &1 W o SFTER
ToE SR o SRV Tk q9H e T HH o €1 g
Hefd &1 S’ o fal, TR oF Jdsh 9 W 99 a1
A 1 WO FE R

T | Shael IR gt 9 €1 370 geel 91 et o
T 999 &7 | ehe 81 2, TSRt @i gud e e
21 ATt o Hel H kool TeeRtl qe Agd Wl &l
Gt 2 B At o fafi= gueh o et ge
a1eft goi foFen B, g1 9 9 g el ¥ € 39 B
& 7TE oI TSR Fdld 8 Wehdl € oiieh FATeh!
o &0 @G don srgas fuvel @ ==l Y @ B
T G&H TR W, et fave A seal (iRl qen
TRl @ freret s € e sniftaes Hereet wfasmal qen
favel =+t oo snfs & wRo 3= fafv= dush
Tl 1 Wi ¥ @ g @ fb sfaa: 3 fafa=
e 2 ST s S A S @ F| 3 A
1 faega ge Scafe & fawa o St wifed @ aen
T TR R ACIRT T GHRSA Hl T HE HT g
T ST e ® | A€ wror @ fop s fafe= yeR o
Tl oh T9 T W1 AUl ek SARTeeifre un w1
Ataes fuftor feman St 2
4.9.1 wHOT

31U, TR 9§ s 99 W@ m el o fyue ol sema
R =R | T 96 (mg) HI U H1 A I
(V) T X a1 B 3@ wifY TR foue @ hiE ared
T F aifaeta: Rifyq feran i € | o9 @ e 9
T ® foF 9 § sie 99 SNifg s W fuve w6
et 3  eToEie 81 Gehdl B1 TRy A IRifad ot
& fYue W o Tk A6 e 9 €, 9 T8 5o g
T =R foham ot s #4171 @1, fIve &l F/m R0 9
Tfasfier g =few) T €, for R fyve famm & ©
fque W g o= wed oo afas feen o & we @m
2, S R g F 1 oty ol @, horeasy fuue
W 42 I I B S 21 T8 foet g £, i 7
Tueh ¥ fYug o w3 o THR Al |, SO0l St e
Sael T FEard & (o 4.10() ) | 78T Ugar s &1
Tifer =0T o T yE foman T €, <ifeR &9 gHen! TSt
0y £, forer forar o e # fomm 30 (o7 4.10(b),

Y =1 Te=H % Wk | A ifere, wifaes sfor 61 e7e
ThiE ST &1 BTl STd Teh ohlg aTed 9al STRITAd e
B, 79 qeh Lifeen s off & 2 | i aon i T
AR Bl €, SET &7o7 sy wet off e e €1 fis
=1 form o T@d gC 5 ARG 9 Fagdl 2, SR
ol oh GAM o foaqdd feen § wd gu £ A T |
Tk el €1 31d: 30 wifeen wu shed B Wi s
o ierd Tfa o1 fokie] #3717 | Fyueerd T 1 qerd
Tt fa | ® S qeft enll St (TR arsde | et )
fordt RIfYa oIe1 o ST wdur erquferd &l

TH A T 7 W & o, S 3TRIf et weh ffyera
e § weal €, qi fuvg i SIRw T a €1 @ g

=Te T TN & o e o < e wE (S ),

HUeh I3 oF &%hd W MR 781 sar aun Afvas aa
(N) 5 | TR 39 YRR IREfid B @ :

(/) = N
T STATfeha fEerTeh &, St Sharet Hoeh-grai oh et
1 wepfa W & AR e 21 59 feomiar o1 e
T T[0Tk hed B | Tfaeh s fom i 39 g foran
S Gkl
LSpN

F F
f —= fi
(a) (b)

fera 4.10 wifaew qem quf =197: (o) e o fvs #1
qYuied Ty 1 foRie #ar & | 5 9 o
wifqer o7 1 Sifermay dia @ @9 wal €, al
T HRY Bidt € 1 (b) T R 54 40 faviter
g1 77T & @l 39 R 9yl 37eray et ey e B
a1 & S §Yeh Ya o ate 39l i 7 ferre
FXGTE | TTITST ST T TEferehy S07 o AR
G HH Bl § |

% ariftd s F o aE (f ), @ sfes @ s
2, @ fIve g o e IR L 2l 21 WA g 98
e e @ TR S emmder i SR © S €, qe s
e, aiferehem ifees o e (f, ), W @ S
B 9 WU §e, S < Hueh g o e aue Tid

(4.13)

(4.14)
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1 forier s @, Tiferst st1eran |t weor e © 31k
=9 £ g fAfdee fohan sman 81 wifas wfor a6t wifg ifaw
THUl ff WUk Ieai o &hd W R TR I | |
B, I8 3Mue T1fd o o W off T R =T o |
T s T, < ifass wor & fau fem o guey
JSo=u N (4.15)
T g, TSt =T e € i oherel Weh Tsei o g
1 Wbt TR s ke €1 S for SR aof feran < wgeht
T, T e @i € TR o, W B R | S e
T SR B Sl € i, Tt fam o6 ergeR, wfqwe fuve
1 TR (F-f)/ m B &1 THEEH o1 § i five
g, F=f1 4 fuvs | SfYd ol =1 &1 o A SHh
TR —f /m B € SR s fave w6 S g
SR oA fRT 7T =¥ o FEl ® ga a6
39 goft § F& A Sar fey e, g e
<[eh 19 STl <l AT TGl €1 3 ST Teiel &, 51 sheret
Tifira g et o & afetened: Tet €)1 R ot 3 fram
Fifent o AR TReherl § agd n9us ¢ |
79 YN, 99 < fuve Hyeh § g § a9 vk Tuve
311 fug o g Geh ol 1 ST9E Sl € | g
o TIER, TYU] 961 W9eh 9¢1 hl HYeh Y3 oh THRR
¥IZeh Bl §, S <1 YeSi ok sie SHurierd fefeT ardfesh
e T 1 foRiY ear 71 oA S, s o fa
1 e o U T 1 fokiy sk €1 @ia A o
T YerTE! o foret fesdl o T afe W fo=r sifsw)
IfE s Tt o eMrdet feer ®, A aread o o8 ermet
& Y @ e W | T8 BE-T IA T S AT
EIfa F @I e 2 T € fon dfast faon § w & weaa
T €, 3R 9 B T aet| AfE g s T @ o et
o feaal o1 Hel T o711 ST TR TR a2l ST o R0l
S T R feafa R & @ (qen et &
foe &1 frmell SaR @ THUQ) | 39 Tk e
TIfer o Tiferes BT £ g ferie fean sman 21 et w@ifen
fon, e ) e % s feer T g, Y
o O XU SH HLT T

b SSTEYUT 4.7 IS ST LeWTIe! oh Il IR e @
2 | IS e qe Iemet o el o site wifen,
H0T 0Tk 0.15 €, A LTS ohl o€ SAfehad ol
1A SIS S TR ol IORTST o 1 W fEer W@

% foru sTmevaed © |

ge7 Wi S H ool Wifder T % SR R,
HAd:
ma = f<su N=pu mg
FAd a < p g

Oag. . =Hg=0.15x10ms?=1.5ms? <

> ISTETUT 4.8 4 kg 1 HIE Tohl Teh &Sl FHaA
W@ e (fos 4.11) | FHae 1 ¥R-+R 79 ek
3Ta foran Sl @ 9 a% afas 9 fRE
6=15° T IE T[T TR RT el L adl | T3
i e e e SR T R G

T 4.11

g6 SIMa THae W formmaen § W@ m wefd o ek
TR HTERA A 7 (i) TEoh BT IR mg Seaier = i IR,
(if) F9qA BRI T[eoh W T T AT I N, q
(iff) TEATEA T o1 forier e oren wifer s o
£, 1 %6 T HrEE | 5 dell o aRorH g 9
M1 =IfeW| YR mg 1 o ¥ 39T o1eEr 3 feemst
H afuEfed & ™
mg sin 6= f mgcos 6= N

S-S G9gd €, THHIES HH0 9 £, 79 TR gl
& 96 @, 0= 0____ T € AU SATUehad T WIw Tl

FAferRan
F A, (£ ), = N, TET 1 e o ueel %
e wifaes = e )
SAd:

taneam111 = p A4 Gﬁw =tan! y
S0 FAM 6, W HaA Fo & A B €, @
e R UF @ A< I T € ST 2T TR STRA
&3 B A A, g, et p, T E A
2, T8 e A1 Gefa W fAsft T

6. . = 15° = fag,
y = tan 15°
= 0.27 <
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b SSTEVUT 4.9 To 4.12(a) § MU scieh 2Tl
T 1 R0 71 €, AR el 3R g ok =
T SO Tl 0.04 B? SR H e W ® ?
(g=10ms? TfT) , S 1 Fefd v Ay |

20 kg

30N

(b) (c)
T 4.12

ger : wfoh X &1 A fad @ qen foet e R,
3 kg oh saileh Al 20 kg o1 ZIell &A1 o ALl o GIATT
T E| =R i T W fada fem %1 srwEn s
™ (o 4.12(0),

30-T=3a
el & A R fgda W w1 SHmEN e W
(o1 4.12(0)),

T-f.=20a

4 0

‘%.,/f /

&
777

39 f, = N, STl TSt =y ok & e N facta
I 8 | 7@ y_=0.04, T N=20 x 10 =200 N

39 YFR, el Hi TG ok for TR
T-0.04 x 200 = 20q 31 T- 8 = 20a

=9 HEeRn | B e e

a =%m $s2=096ms?2
23

qa T=27.1N <

S ICIRC IR LI
fagia w9 9 afas wHaa | T g (1) o wom
%] 1l et g S fyve St fo oeh shee e
@ (Teh) €, W fohe ot gopr 1 i w0 o
T e | @refTe Tifd s ferdt fyue o1 2T eror gEdd
den favg o s hal Tk & ek fofg grn € den Ak
T Th TRl B o 59 drceiiueh Woeh feg Wi FHa
o STTY& 1 T 81 ordl | 39 TSl feufa o Tfast steren
Tifereh weoT 911 B @ e fyve i usheEe o g fRE
Aefrer Tfa W @A =fET 79 S © R Sgesr |
e et BT, e T o 7 o e (erefen )
3799 &l 7, 19iq, favg @i Faw oefie fa s
@A o foIU 39 R $ o o &1 TeE9deha gl 2|
THM TR o fUve o fore drefer s ga & | steren
i w01 T g ¥ o8 w9 (T q T afmmo
I 2 1Al 3 Hife T) Bl 81 TE HRU 2 R AFe
[l o Sfae™ H 9 9t o uRaed o fau afeg
1 @IS Tk &S] Wil 1 qeer Wi T R

drefen w1 1 S wifed @ @afy g8 wifaw qen
Tt =for o S W o = 21wl i % wwe

Rl g3 IS

o5 aren e few=n

= ———

(a) (b)
ferar 4,13 =991 %1 52 % FO I | (a) T & T GF & qa qiq-dGRT AER, (b) STEE A FIA qrel

g3l & a9 arg &1 qafed T |
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ek g3t | equmEn o foq foequr gian €, qe sHeh
TeraEy fuue &1 uRkiHd &k (HiE fag TE),
el T o THT IS o Haeh H Bl ¢ THH 42
TS 7 Bl € o Heh oIt 1 Tk ¥ T3 o TR
Wehe BIT € Sl T b1 SFeie hidT 2l

T YA: T901 i Tk o gl Hd 81 9gd o
S s et e ] e e
F%d &, § v &) R fHent eidt 21 e e
T w1 forier shear ® ek wora®d S, ofE o
®Y T Soli-&7 eidl ¢ | Tl | Sgeh Tidst ¥9o7 Sl wH
ST 1 Teh HIEM Bidl €| S0 shi o i o1 Teh 31
IR AT ok 1 Taiel T o &, Sfel- e o
g o 4.13(a)1 (FfF < Foueh e e wret St
o = wiiefeh T0] dgd U Bl 7, 37d: Sel-e e
ST © | HTYe T Y <1 31 gt o <t a1g Y udel
TRA T TEHT ft JATS B T Y07 i T S Fehal
2 (fo5 4.13()) |

qenfa, aga- Aeeie feafqdl o, v st
SATERTF BT © | TS SO0 § ot g @, R ot
Tfareh T <l TS ST T H S9! Hewoqul YfHehl
21 T e =5 6 sieh 1 il SEeRT SUAN TR S
21 gt yehR wifaer w7 off AR SR e § st
Hewaqul &1 8 Sur o R & el R o U ¥ | STAfer
fFge el e T HR I =l I 9 Bl 2
ferell TIRYT W9 W, 2RRI IR Wgeh o e Tl ufee
S e g o e e e
FH & T Teavas S ool YSH Hl ¢ |

4.10 side (Fera) Tfa

T ™ 3 H U8 <@ TR R o o fedt g o
T =1 v Tfaae fowdt fave &1 @& /R g1

o g 1 3R FAfdw 2 21 fada fam & s1qEr <
T H USH HE Al I B

mv2
fc - R
el m fuve %1 defd 21 g 1 iR ffds 50 a1 =
iy ot Fed 81 SRt i FerEar 9 g o ol &
I TeeR ki SR H e 2Afehs oot USH Rl g1 g
& IR TR et T8 1 7ifq o forg evevas sifiehs
9 G o HRU 3H T8 R 7 [eerwyor ¥ e 7
fepedt QIfSt Tgah R 1 IR Hig o o fag savas
iy ot 0T ot YEH LT ¢

fonlt are Tgs qen forlt 2le] §e% | FR &i aqd
T, T o FrEEl o Jeeh 3Ee Bl
HUAA GSeh U ST ahi Tid-

FHN T qH o AT 2 [ 4.14(a)]

(i) R 1 49X, mg

(ii) Ao gfafsear, v

(iii) =¥ &€, £
Fiifer el Seater feon & &1 oo 72 2, ra:

N-mg=0
N=mg (4.17)

aga TIfd ok f avas sifehs 9t g o I8
o TR € | T8 9 HR % TR a1 TS & TS
o 9 I8 oh STIf¥ HUh 9 oh Hesh, Sl qRHm
o STTHR S0 oA & §, g1 9SH fohan S e s
difsTe, Tl wifas =mu € eifirehy RO Y e B
s st sy w6t erufeerf o 99 o S faae
R 1 FHUREd T 61 foiy e 2
TRl (4.14) A4 (4.16) ¥ BH W B @

mv?

(4.16)

<uN-=
J < u R

(a)

(b)

ferT 4.14 ®R ®1 (a) GHaq GgF, 791 (b) @] Ge& T ager T |
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g Hael R I Hefd W R 71 an 399 98 w=fvfa
g1 ® Ty, 9o R o e U gw 7Mo% faw wR
1 Tl T 1 IS HTled tferehan =t gl 2, ford
TH YR e fHA S Hehdl ©,

Vafuaﬁn = H.Rg

TT] HSh W &R ol i

Ife g o] © (Fod 4.14b), @l &4 *R =1 aqdal
T H =T o S i T Gehd B iR el TR
FeAteR feem o g R T 7, U A2 §e I A
HAd:

[ N=mg]

(4.18)

N cos 6=mg+ fsin 6 (4.19a)
NTU £ o5 SIZehl G AT¥ohs sl e feman e @

muv?

R
Zlﬁ, Tedl fo oifa, f<suN
V éb’%l'q%'qf=ysNéﬁ%|

GURTT (4.19a) TUT (4.19b) w1 feran ST Hehe @
(4.20a)

(4.20b)

Nsin @ + fcos @ = (4.19b)

Ncos @ =mg+ UN sin @
Nsin g + y N cos § = mvZ/R

3d; GHIOT (4.20a) @ N= i)

" cosf- M .sinb

THRIT (4.20b) § N 1 HH TWH |

mg (sing + p; cosf) mulg

cosf -, sind R
1
U, +tand 2
v = Rg———— .
A Vst gl—ys tané (4.21)

GHIH (4.18) W qoil T W & 2@ B ok @
HSh T HR Sl AfHaH = THAA Tk T HR hi
sAfushad dua = 9 aifush €1 gt (4.21) |
p =0 = fa,

v, = (Rgtan 6)1/2 (4.22)
39 Tl W SATIF Sohs ol YA i oh fod s9oy
T 1 I3 LI Tel il 39 =1l H 2] ISh

T HR FAH T HR o R HI HH TR et 81 56l
T | 78 ot 9 e © fF v< v, % faw w
o1 IUREE! B qen foret R &l feer feorfa o Shaa
qsft ok foRan ST WehaT @ S tan 6< B

> 3TTEYUT 4.10 18 km/h F1 9161 ¥ THAA S W
M g TEfha Gar fo1 =« =t %9 feu
3 m T2 1 i It Wi ol € | TRl qen Ie
o = Tifen SI0T O 0.1 @ | 57 TiEfehel e
g o 9Hd fRga s iR s 2

ZeT IR UgF W 3Tohell TY S &1 dEfehel FaR
=1 o fhde ada die o o fou stavas Afyehs
I Y L Tkl 71 Af% =Tet aga Afush &, eq/etedn
Hrg ercafush e © (1 5 sgd | ©) , 7 s
o 31 Feafaal § sfereaen Af¥ehs aa 98H & o fag
i T gl iR UEfhel 9RO ofd THg fhga
o IR STt €| Weferet Wa ok = ftheer shi ord weienon
(4.18) BRI 38 Y&R T :

V< | Rg

3, TeT 39 YT H R=3m, g=9.8 m s? T
p, = 0.1 S y Rg=2.94 m?s2 d v= 18 km/h
=5ms; A 12 = 25 m?s2 AN, T V< Rghl
e 781 BIaTl 374 :, FTEfehdl IR 91 3l HIg oid 994
forgeret fivam| <

b ISTETUT4.11 300 m 501 o1t feoheft I <ig
o UM T @l 15° ® | A 7Y 3R WahR o
ufgal & o= o7 TuneR 0.2 ®, A (a) SR I
o 9 99M o fau @R F Ahoad =,
qer (b) frae 9 9= o fau sAfieshan sTgaa
el 1 ® ?

ge7  oTe] HeM W fan fheel Tifdeiiel ToehR w1 e
I oiF oh o sTaeaes Ifyehs 9 UgH i § =90
ot 1 AT ol o &fast ek 1 AEH il ¢ |
EHR HT ATHeH o1 | T o faw stfee o
1 H2eh Bl STERIH H(Hehg Fcl UaH FHid o g g
BT & AT S0 oA 1 RIS STATAR A Tal eIt | FHieh 0T
(4.22) BRI TWHR T ATHeIaH =1 v, 1 36 TR
WW% :
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ofiferent

v, = (Rg tan 6)'/?
I8 R=300m, 6= 15°, g=9.8m s 30
v,=28.1ms"
HHRIT (4.21) R THHR 1 STHAH STTHT =1 hl
70 THR FH H ©

1
U, +tanf 2
J 1- y, tanf

e

=38.1ms!«

4.11 TifAeht § TSR i T HTT

Tifq o o <= Tl of oo o 3t 39 27 o stesem
foran & o AT 1 SRR €1 3T 39 FiehT &1
faferer TehR ot THES i B HH | WaH 2| AR
R AR w1 fmd g&dt gme=n § da &t fwa &
379 hael Tk TUve 1 €1 GHEE 7@ Bran | STfueRTe
T o g9 fafa= fuvel & 1 Waen W) foum w3
& ol five e T T W ool o &1 56eh atfeifisr
TASH o1 eish TUUg Toed ool sl ot ST Ll @ |
T YR 1 TRl TS i T L 1G9 FHid G
Y T T qe 9% WAl WHEYTS ¢ TR GHe
T T ok fa 39 HASH o et ot 9m1 &t g1 S
Hehdl & 991 SE 9 T T o Tl 1 39 91 o el
@ foRan T wehdr @ fF 99 T 9 R HAS o 9
AN g ARG 9t sl 1 Fitwfera s ghfeea
T Torn T 81 WIS o T T A1 6 e e e
Hehd © U1 HAISH o 99 91 (T T Sifya sal
o ST WAl I AfAfed Hid gU) i ATAERT e
Herd 2| 39 fafe &l areqe o g Ted i % IS
o o &1 Aireht w1 ferel wedt wHE shi gezatterd
BT W 8 & o fow g fAfafad =wor ot 1o
e ¢
(i) Tuvei o Hasm o faf= e — gee, 31, anfg
! <Y 91en Gl FieHeg SRE Wifau|
(ii) HasH o fordt gfausHe 9 &1 fe@ & '
o gfa |
(iii) T JIh 3TR@ Wifau forad ehaet fepm qen fyoet
o HANSH o W RN g 6 W Ry et
Fell ! Afmferd ek e T 8 | e W
[t 3= WAl g ANfua Sl i ot wftwfera
SIS Rt g ATaTeon T SR ol i 5qw
gftafad 81 HIVL 39 YR o 3TR@ ol
“ae1-Frdvren s ” HEd B | (A ST, 3HeT

g 31l e © Top ol feha W iE A2 =@
)

(iv) Tt o freemer @ o =etl | Heifed shael g8l
e (et o aiaror qern feed) wftnfer wifsg
S o1t aent < T € ateren s fafdens ffvea
21 (3 o o, fordht udelt e’ § 99 6
o e St 1 oo o W el §1) 9w
39 G} o AT T S =nfe T foR nifa o fremt
o STIYEM 5N 6 fRAn ST R

(v) A Tawaes 81, @ gaeH 9 fhdt o171 i & foarg
ot =gt fafy sToAEw to & & fau =g &
Fair f7erm v i) s1efq, Afs A o 9a feeew
3@ ¥ B HRUT A R a1 i F gRI <01 740
2, @ B o ot FRu% 3@ § Ash HRU B W
9 & -F §N 3041 S =16 |

frfafea 3w ¥ Swisd fafy &1 st e

TPJT%:

b 3TTEVOT 4.12 TRl et st w9 W 2 ke Hefd
1 TS ohl TeehT W € (a1 4.15) | 57e 36 T2eh
o $W 25 kg Held 1 @R 1 o @1 Sl &
1 el feer aifq @ = efean @ qen e 9 ser
Teh W19 0.1 ms> ©RO § e S € | ok i
et WA (a) HF1 o 8T G g qen (b) H
h #15 o TR R ? g = 10m s >oNfST | Fme
¥ forar-ufaferen et st qe=nfe |

- "

Waﬂw

= R'
| |

Teer+ded ™ &

270N
J EIREeticolic: rec|

0.1ms?

faT 4.15

gcl
(a) 3 W e faxmmeren § 21 59 5o v
3TN T[Zeh WS Sl ol 9iaT €, el gy STRifua

TECETRYT Fe = 2 X 10 =20 N; el [eoh T HY
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F1 AfeAs I Rl ¥oW 720 & g0 e W
ST e 9 I B =16, 379q, R=20 NI
TR 72 T ITANT hie TR T[eeh i fsham 372Mq
Teoh ST HY R AR et I § 20 Nk
TR T q AT UM FeAeRd: gt T
(b) 7™ ([T + Ja7) = i R 0.1 m s 2 @RI
T 49 @1 21 THH 9o vk omw R W
T ol A B gt ok HRU e A
(270N) ; 91 %I &1 AT 57t R'| &4 ST,
et 1 ot TideTeh SR ok SIR S o S
Tafer ol i 81 el ferm =R fgda e
T AT FH W,
270-R = 27x0.1
FAA R = 267.3N
ot Frm o STIER Wl W e w1 fRan 267.3 N
o U § U1 U8 FeaieRd: Al 2
feRar-gtatenar et
(a) %m:(i)q%ﬁmﬂz@mmﬁa Tocd &
(20 N) (foam) denm T[eeh gr geatt
R AR o aa (Ffdfsean) 20
N & SR 3Ufget fRivE (sma
" = witan )1
(ii) T[eeh g H¥ R Tfud 5« (fshan) ;
Y1 5N 2ok T AR et (fifshan)
(b) & faw (i) geat g/ frehma R e o 5@
(270 N) (fsan); e gr1 gesft
TR ST Tocd ot (Uffshan) 270 N
& SR IuEl FRivE (@ o
&l <witan TR )

(ii) Fo@ g0 w9 W Wfda s
(fora) ; wet gra e eIrifta
ESNEINERD!
3hen Afdfte (b) o faw ae g1
T[eeh WX TR Set qell 2ok G s
R AN 9@ ot forar-gfafsean
T e A &

T T AT U Hewqul 927 Te § T T
foren-gfafsran g7 1 To &1 favel o o9 TRefien
T, S wed i § wuE qen fewn 9 foradia B
2,9 o 21w & fuve W wert, s Tt fagio
gfitfeerfa o uftamor & wom 9 foen o faudia g gd
2, 9 foreht foman—wfafsran 7mrer &1 Tor 1Y 81 wehel|
3T o fAW (a) Aoan (b) H a0 W Te@ 9
qon we gr fure W oemifua sifves sa &g
fman-wfafsran 7mer 7€ 81 3 5t GAE9 () o foQ
T wd fawdia § wifew fave foxmmecen # 2 1 wg
TR (b) o fow o T8 T & S R e vee &
<@ e 21 Feh™@ =1 ¥R 270 N ® Selfeh sifyrers ot
R =267.3 N @I <

FIFART 1 THEAIST i T LA | e (agTh ARG
e 1 A1 T FEeh 81 T8 AUl 3 e
ol T Y Y YR e a2 349 9t fquei o sror,
S e TrenTar o i Tl €, Frrepran W arifta gt fafa=
el T foreR oA o Torg fererer sl 1 39 e1eam qen
ST STl | U U AT -9 gRT 39 T o ooy
H 39! FerEd e

H|RI9T

1. 3RE] F1 Ie Ifteskivr, ok forelt fave &1 whomm 7fd Wad o fou 9@ savad €, Tod ¢ eeR o farid
0 o I GHERN HH o U HIE o AEYAH Bl |

2. Ticfiferal = oTd "uaell R favel w1 fqal w1 dfedem #th Sle@ % AW &1 @S w11 e & fa
1 vd fem ot fem 2, 9 i 9 ol o 39 YR oreR TR T R e
“qeieh YUE qa de ST9H] [T JeaT fHd GieT 3@ H UHGHA T Hi s7awey § @l 8, 59 d%
FIE 9eg a7 34 Y FAER FIA & o7 faaer 78T &¥ar |” Wl e °, v w56 yhn g “afe
forgt fave W aeq 507 I & @ IH RO I g g 1"

3. fordl fuve %1 gam (p) S@H! Wefd (m) 9o a0 (v) &1 [OF®A e §

pP=mv

4. =2 & Tfq w1 fgdra FeEm

ot fivg & G GRed #1 3T SIRIGT o7 & SHAYA! &It & qol G TRed~ SARIYG 7 T 139

7 glar &1 39 YER :
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F=k2=kma
dt
Tel F fuve W Rifuq 4 aed 9 2, 991 a fivg § S oo @1 SI Aehl | Ui o "kl
T HH W AR Rl k = 1 o7l 21 ad
F:d_p:
dt
A H S.I. AHF A (Ud%k N) 8 : 1N =1kgm s2
(a) foda frem qen gom fom & 9S8 (F=0 %1 314 € a=0)
(b) 7% T HEw THiH 2
(¢) W& ateff o ot 7% forelt foig 01 W @] &t © | fRe ot foret fave steran ol o faom W o
™ of] fha <1 g% ?, Wg 9 q€ ® fF 79 F & R W ol SRIfud a7ed 5o qen a
e fem &1 @R A4H|
(d) fwght fafea o w et fog W oRifua o1 F S &1 &t foig ) a o1 fefwor e 2 1 svafq
g fem s T fam 21 e e ) a Tfa o sfiem w Rk T s
I qU GHA K1 [OFES ST e[l § S Ho UREdT % sHeR el 2l
HET H URoN 3G eafd § e S @ 59 HE g8d 90 37ed Hed o fau S wieh G ¥ /o
A UREd Sea= T Al B Tk a1 TR WHA A oTed € THiGT g Wl S Wehdl € Teoh et
I T o GUF o] i feufd | watw ufteds 4@ e
= 1 A w1 o
Yo% forar &1 qa aer faada gfafwar gl 81
WA & A 79 W 39 YR ot tfere T S gehar @
y%fd 4 &1 G399 & fYvel & Fen o &9 9 w1d €1 R fqve A W fyve B 5N SRifyq wer fuve
B W iy A gRT $Rifdd &1 o GaM qel fawdia giar g1
foran den wfafsren wwerfores o1 €1 fopen qen wfdferean o o= SRU-999 Gau FE Bl g I IR
aoil § o forElt ot wh i foRen qen o w1 ufdfeman e ST Gehar B femen e wfdfewmean wt < fae ol
W & A Tl ;A T Toh T H R & F Teohdd | 7oty foReht fave & sriafek foman qen wfafwman
Tl 1 IR SEvE & I e 2
T Geerv e
Uil o ferdlt fogad M &1 ot Gom wifera @ 71 T8 fram T & fdg qen gl fi 9 o3 e R
TS
YU oA I GOk gl ok e eifak W (THUled tedn aredfass) 1 foliy el 1 A€ Gk @
1 "I T o ST ek B wfqw =l £ wHefed smia wfa 1 foRig wwar € ; wfaw = £
ArEdfes el T 1 forie e 81 o7 9ot Hueh ge3i o eshel R R e hed qen Frefafaa afene
frm =1 gfe =9 ¥

fss(fs)afum s
Jie T HR

p, (Z&feeh =T TOTR) e, (TS B ONR) Heh TR o It o e o feerieh 21 WM
B T WA T E oy, p W g | §gd *H e 2

LUl poica TR fammd femuit
SER P kg m s 3A9el N s [MLT] e
TA F N [MLT?] F = ma fgda fam
e kg m s 311 N s [MLT-!] AT =T A

= o feds
wifqes w0 f N [MLT?]

Tfast =T

£
N [MLT?] £=u

ah

Reprint 2025-26




wfa o fram

69

1.

2.

10.

11.

faemuia faua

I G i it feen § 7@ e uRftefaal W e #d 70, F, v % o6, v & faudia, v & st
HYAT v  HIE I K0 S Y & Gohal 1 TASF Fefd §, 98 @0 o GHRR F 2

Ifg forddt &1 v = 0 B, 1l Ak *ig fyve aftres foxm o 2, df 5ok @8 oo & e fop 5@ &0 W
T AT T YT E YA Tl ST o AU, T FeAieR FR HhT T FIE A ST SARAH A
W GEEd T, A v = 0 Tl €, W $H g W A o 9K mg ok IR oI FRR o @l T AT @R/l
I I B, T8 g @ e 2

frdt fiu Tu wg W R fave W SR 9@ 39 99 39 fuve o woH #1 stafufd g1 9 feen
ST ®1 e fave 91 1 aed A9 A % 9o e @ T wwan o e R ver e @fa e @
e Ry fean smar ], 9 &0 o qid e, A AR IR 1 91g o gud el ® dl SH R W
FE AT o (31 ©RON) HERG el @Al 6 39 TR R helel el 1 SedleR e o & %
F 7

Tfq o fgdia Fom F=ma & F favg & aeX o g@ft fifqes @eml g0 oRfyd 42 oo €1 a ot &
e ®1 ma ® F % Ifaled o= %1 o9 &l gHen o =)

AfTohg ol 1 FIE 3T THR T §cf & GHA AU T8 TH TH A9 S I A K 5@ W0
St adet wrl W fgae fRdt fave #1 fBeud: o R S ©RO S Sl @1 79 ey faa § g @
Afiehs =t o &9 § @ Hifas §ell; SH- a6, Teclehyo] 8, 9gd el S0 el 1S i @isH =gy
wifqe = 9@ St W N (f.< uN) T TF wE wmEst o @) 9w gffen R wifem
T 1 AT A HEG @ T € f= u N wAMG A e

9 W W@ fyvg & forw guifad gt mg = R hee 9o @&l 7, @ fovs amemeen § e 3 g =,
mg e R f9=1 ot & W © (S fF @i fode # @ five % 3em #)1 mg 3R R ® |EEan &
o e | FE gy T R

T & gor fEw g ug T’ den ‘ufaferen’ o otel fRe favel & et o o9 wWeifore uReaie St
T 71w ok 3red o fauda, R T q dfafEa @ tedt wfed w1 ® SR T @ ufdfewan &1 wRw B 2
o @en gfaferan fu=r favel W %@ et )

fafe=r o5 S ‘sw’, ‘ srfirets wfafean’, ‘o, ag-gieE ! CvaE v, Cyuiie’, S o’ L 9R,
‘stfirchy =’ g gt 1 aeqd fafa geof A ‘! € e 1 Tgmear & forg, gyt § frer 9oty
T qAT IHk I URI hl T ARV H EURG HEA A6 ‘A W B GW Tl

g o fgdta e 1 @ w5 % fau, Tsfia den foffa favel & ot #E d=fe foea T et fmed
ot fave, 59 et AMa 1 ot <fa 6 o fau aeg 90 =ifew) e & fon, s svo oa o
o &9 ot W = & A TR

Gt § ‘o’ HI TS Hehoudl a1 ‘ael 1 WA’ HT KIS Heheudl o e HIZ g9 T B
wifew) el ‘H0-M-Tsve’ # AR YRR o Gl oM W AW HI AR o9 @l B W W SRl Hi AN
Yehel WM 1 39 Bl € S gguieerd T w1 fen 2

4.1

E

(et o foe etifeer afemermieti ® g = 10 m s2 @ife)
frfafed W wERa 92 9a &1 giEm 9 39wl fgn fafa
(a) THEAE I 9 = Rt aw # w93,
(b) S § &%l 10 g Hefd =1 hiE ek,
(c) Forera | afrahrer H feer Yt T HE A,
(d) 30 km h'! & THIHH 9 § Fag-GEE TSh W Tfaeiia HlE &R,
() Tt e fyuel @ X qen dgd SR Juhid & W g, faRe § dig W o ol
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4.2 0.05 kg Gefd &1 HIE hehg HealeR FW Shehl T 21 A9 & T ydw uRfeefd ¥ wwg W @ @ T
g 1 ufEm 9 3@l feen fafeu .
(a) Sufeget wifd o 994 |
(b) sreEt fd & w9 |
(c) S=uaH fag ® W&l & W & fou 7 form o w@ar 21 Ak wae @i dfas fKen ¥ 45° &1 W
Tep ST, A1 91 79k S H hIg URad- g ?
I-gfey w1 IUEviE AT

4.3 0.1 kg Hefd & WeR W HERA 4 9@ 1 UREwn 9 sHa! ke fefatea aftfofa § @@ wie
(a) R #1 feer et & fagsl ¥ e & @@ wwen,

(b) WeR &1 36 km h! & THTHH o1 ¥ Tfaeia forsdt T@met &1 fagwt 9 fir o6 @@ w9,

() TR &1 1 m s2 & @R § 7faehie fredt temmel &1 fagst ¥ fimm & @@ e,

(d) TR 1 m s? & ©Ro ¥ Tiawier frdl el o %3 W gel € q¢ 9% W©nmel % 9 fowm | R

SRE et feafdal § ag @1 gfady veoia w@fa)

4.4 | S ® TH SR k1 TH G0 m w&fa & FH w0 G qen @ faw fae dfaw o9 oot g 9§
d1 % 1 Ak HO1 v WA W g9 A A kI @ dl HO W (g w1 AR FREM) e owa ? o

UZ

@ T Gi) T- ml

2
, (i) T+ ml” ,v) O

T et % a6 21 [WE fashen i)
45 15 ms! & IRF =@ ¥ Tasiia 20 kg Hefa o farddt fIvg ® 50 N &1 ©E Hed 9o faa fohan
T 7 | fuve # s | fRaT wHg e ?

4.6 3.0 kg Hefa = fordt fave W fYd #E 9 25 s H IHH! oA ® 2.0 m s ¥ 3.5 m s & @l
B fuve =1 wfg =1 fen erufafda dt @1 =t @1 aftmor 9 fKen @ 2 2

47 4-0 kg Hefa o fwdt fiig W 8N o 6 N & I oidad o1 eIRifuad €1 fave & @xor &1 gftmmr 9 fon
EIEEIEI

4.8 36 km h'! & 9 ¥ MauH fHEt e faen 1 =6t Hedh & = Th T H TSI I@HT T 8
H1 Ik 4.0 s | Uheht 3G o0 o1 o=l ol g1 A 2 faen s=a & Sk fehe Taval 8, d a@T W
M S HeA o 1 B 2 SN q91 Wieish 1 Wefddl ®Aw: 400 kg 3R 65 kg B

4.9 20,000 kg Iemod Hefd o fFEh Tohe § 5 m s2 o IR 01 oF W1 SN hi IR Thie fwman s
21 THIE w1 RfaE YU (Se) ReRfed i

4,10 ST & 3 10 m s & THIAA ARMF a1 ¥ a9 0.40 kg Hefa o foredt fave @ faror feem
% fEY 8.0 N &1 K 9 30 s o fau omifud fran mn ?1 i@ &w a1 owifuq fran w4
t=0, 91 3§ g9 fyve &1 fearfd x =0 &Sl t=-55, 25 s, 100 s W 39 &1 i feufd =0 gFA?

4,11 & o formmmaen § fd 3R H7F 2.0 m s2 & M R0 9§ Taeiel @ 81 t= 10 s W, % ok
T TS Tk AR 6Tl ¥ 6 m i SEE W HIE TR el T €1 t= 11 s W, TR &1 (a) a7, qe1
(b) ©RO 1 € 2 (A 1 Ui Sueig @i 1)
4,12 fordt M H Bq 9 2 m et S A 0.1 kg Hafd o Tk Sl AChRL e ARY fohy Tu) eTo+t
e feefd W et 1 W@ 1 m s €1 Mot w1 Ye9-9Y 0 B A SRl i SH HHA e fa S
? 9 e A9 (a) I Teufaai § 9 fd wh W R, qen (b) wiew feafa W@ 2
4.13 el =afs 1 @8fa 70 kg ?1 9% T TfauE faw H qon W @ § W
() 10 m s I THITH 9 ¥ IR o @ ©,
(b) 5m s2 % THHH © O § T9 o @I 2,
(c) 5m s2F THTAA @0 ¥ TR 5 @ 2,
A YAE YR § gl ok UAH hT qSTih T e 2
(d) % forme =t gefia & @t o S oI o9 el yoe § 9o €9 9 A R af gredis 4 em?
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4.14 o 4.16 ¥ 4 kg Gefa & fwdt fuvg 1 feufq-oma ok <wrtan w0 21

4.15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

(@) t<0:t>4s;0<t<4sdh foau fuve w smiftd o« =01 7 ?
(b) t=07dM t=4s T AT M2 ?
(Sherel Tehfadg Tfd W fomm wifsm)

x (m)]

I »
0 4 t(s)

ferT 4.16

et TvRfed A9 W W 10 kg 9o 20 kg & 1 fave fRedt gaeht <’ g1 oM9@ ¥ I €1 600N F
HE &faw 99 () A R, (i) B W W oh IFRW oA W 2l Yok R § e’k § e
T ?

8 kg @41 12 kg & < fuvel =1 forelt gorh atfoar= e/, i svRfed Rt w =) @, o < o @
dfen T € | fUvel i ge Sigd W SR @Rl 9 S § aE i it

wErTeen o fdw | wE wifew ferm § 21 aft uw A Q@ wR afuwl | faufed @ S @, @
7§ TEey fF IR fawda feemedi # wfq s =nfew

3 faferrd 2 o woim # We 0.05 ke ¥, 6 m s F = & Forw frena & e g woe
F T IR T & geE SE A @ 99g diedl §1 Ush A W gHd WS fRaer Sien o € 2

100 kg Hefd &1 fogl dig 5R1 0.020 kg 1 Tl S Sl &1 7% Tiel w1 efge el 80 m s ®,
g & ufaed = @ e 2

HIE dociars fHel el 45° o vl W foefia wT a1 € 1 UH wE H o8 g o1 R =, S
54 km/h™' ®, ® i uRedd T #am A i fhaar smem fan s @ 2 (9% #Y wefd 0.15 kg ©1)

et <’ & % R @ o 0.25 kg Hefd &1 i wer dfasl a0 ¥ 1.5 m 550 % 99 W 40 rev/
min &1 9T Y FFR A 82 S § A fhar € 2 A S 200 N % Sifershdd 1 i TEA Y
Tl 7, Al 98 Afwad Wel A0 HINC fTOY TR F THAEN S Ghdl 2

I A 4.21 ¥ YR hi A i Afyeran i @ 9 o ifues & fean e, qen =/ g
T WU, @ S % T F WE TR % W& w1 9 9o Frefafed § 9 #F #a ®

(a) € TR ¥Zeh b WYl Fud: aed 1 R S ¢

(b) St T2 & &0 TR TEREE 9 W I W E |

(c) WeeR TEft @ el wior W, fEen 9w wer ® we W AW war ®, 5§ oS 2
WWWE@

(a) w2 g fod fRoom o frdt Mt & divwd gy e T g

(b) Tret dig fd @ =t @ o9 o THEEH THA W AR M H A A B

(c) @M HoR i “hoH &1 gol | ©i=dl @M g 2

() Torohe 1 faenel 17 ®i @ushd 999 3104 €Y % & WY 6 H Giwd 2l
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AT 5

=
wE, St 3T vrfem
- I
5.1 fiahT

5.1 HfHeht

5.2 @ 3R Tfaw Fol I YR
HE -l g

5.3 &@

5.4 Tfas i

5.5 uRadt 9 g1 fhan T &

5.6 ufadt o o fau wE-sst g

5.7 Teufast wei &t stfaemon

5.8 HifAF Holl 1 TG

5.9 fedr fogm =+t feafas st

5.107fH

5.119%

fommota fawa
AT

HEETC I | e BT R e | o P Ao | A | = M e
I T &1 IS hiE FREH ©d Siad 7, e HEl €2 e §, hiS
T Tl ok foIT gedl © A1 i FeAeR X 3vayfa &1 ot o
2 @ &1 %ed € T oot o o ®© € weg difeewt s wss w6
s w9 9 IR i €1 o s o giate =g @ e 70d
T HE H1 Al Bl @, IU Afush YR A1 Sl ol hEd 21 e
el g ATl W K SHKT Wl AT ot oh forg werEn Hd & ™
TehR STl 1 i i &Har 71 Aifqent | ot St o 9 56 yehR
TrEfd 8 T SE1 SR SaE T I e o SR st aiygs
®Y ¥ g & 1 vfert wsg w1 Sfen Stee oy fafie ereif
o BT B HUS AT ST | vl qerRht €l WA Sl € S A
Tfd | W S 8 vsg ‘il ot T ered fifent o 39 v o oredf
o e 1 79 8 3@ 5 37 I=i 1 sifass qiarene den ek gr
afeash o 99 wrw fa=Avl o de ifue ° eifues 7 T otey
2 B €1 TH WS 1 e 7 di Hifden TR i Ronst w1 foehE
AT € Wfeh gHeh Bl B SYevAeh O Wi qeAd: & |iewl
o 3T UHES HT THSAT I

5.1.1 3TfIIT UEAHA

A 4 | BH A A Wi ARE SR SR F4 o 9N § 9@l 2l
% il AR STH-ToreeTas, a3, @Rl oe 37fE |iee &1 gq
3 Qg 1 S S s ot e 21 et ' n | |feel o e
o AR A 1A | AR i on e w1 < fafeat €1 gem fafy
T 3 gfeel o AR U AR [UHES W el © 3R 39 stfew
oS wEd &1 Sad fafa o < wfkel o [oETke @ U 9k
B © SR 39 WK [UFT sed €1 Wiy UHEe & 9R | gH i
AT 6 H T TH IA™F H TH AN AW UARA HI
o= w3
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=gl < wfewl A e B & Afswr a1 fog-—Tprawa (Sfe
UM% ) %1 8H [A.B (A S B)] & &9 | forad € 3R
=1 g § R o
A.B=ABcos 6 (5.1a)
T2l 091 |iegli A del B " &1 01 21 39 o
5.1a ¥ fe@mn o 21 Fiifer, BN cos 0@ 3few €
THAT ATl B 1 fag omse ff sifew a2 1A S
B U 4 TI% &1 O30 fwn @ fereg ok stfew
TUHS T IS e T B
TR (5.1a) § &H fefaiad afom fiaem © -
A-B=A (Bcos 0)
=B (A cos 0)
STHf o STER B cos 0 Gf<91 B &1 Ay A W &
2 (fo 5.1b) | & YR A cos 6 Tl A %1 6w B
W ¥EY g (T 51 5.1¢) | T THR A-B TR A 5
TRATT e B o STRW A % HeHh oF UHEA o6
e BT B TR ek ¥ I8 B o URHI0T 91 A
et B o 3T ek ok OGRS & e 2
TR (5.1a) | T Gobd ot fireran @ for atfew
ToThel e Tt e T U e @-
AB=B-A
e Urhe feravor-fem @ ot wer # €
A-(B + C) =A-B +A-C

qe,

A.(\ B) =\(A‘B)
Tl A T ardfas e B
IS THIROT i Fcafd T9eh Ty A 3 Bt
EIRGRS
319 Y Uehich TS9N 1,j,k o1 3191 UHwS fhrei
Fifr 9 Th T o oAsad &, 3

ii=j j=k k=1

i-j=jk=k-i=0

v

=

EURSIEN)

A=Ai+Aj+Ak

B=B,i+B,j+Bk
%1 3R UAES BT
AB=(Adi+Aj+AK)(Bi+B,j+BxK)

=A B +A B, +A B, (5.1Db)

3FEET TUAEE TR qe FHIT (5.1b) & 7 =
e g % :
@) A-A=AA+AA +AA,
A A2 =A2 A2 +A?)
Fifh A-A = DAINATcos O =A?
() A-B=0 3R AT B TH TR & daaq &

(5.10)

»3CTEY0T 5.1 9 F = qen foeemas

d= o, 1 HT BT TG B F
Hd W YT o T

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

d: F-d =Fdcosf= 16 unit

3§ FF =F=F}+F, +F]
=9+ 16+25
= 50 unit

aardd =d’= di +d§ +d§
=25+16+9
= 50 unit

Hcos 0= 5050 50

O6=cos 10.32

0.32

T

A

(a)
farT 5.1

1 1
—> Bcosf <—

(b)

(©)

(a) < GR9T A T B &7 AR JOHT o AR giar & 37¢iq A-B = AB cos 6, (b) B cos 6 W9 B &1

TR A W 78T 8, (c) A cos 0 TR A FT B T FaI7 &
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afiferent

5.2 ST 3T TIfast Tl Sl &R0 : wrEd-Fsl yug

3™ 2 H, f9a @1 @ o S WRa W@ T o
fau s fr sifass de9y vg 9% 1

V- u?=2as 5.2)
SRl w Al v HES: RS 9 3ffaH = IR s T
SN el T g 71 <A Ul H om/2F 0 FH W

lmv2 —lmu2 =mas =Fs
2 2

ST SfEd =R e o fgda fameer 21 39 yr
[T o YA gR Tt & aHeRvl (5.2) &1 fafada

SRR F T &

v-u*=2a.d
el a 3R b T o HH: RO 3R foeere |iew 8
R TR ST el 1 m/2 | O S W EH W i ©

lmv2 —lmu2 =ma.d =F.d
2 2

IYE HIRTOT 1 TE (st Frsl 1 IR
F o foau IRd e 21 TR (5.2 b) H ST ua
IE] o FAWH oh Y 3R SHH! WA ok o o
TOME o 3 3R SRMeR WM w1 3 B W T
Y gk TR i ‘S el hed ® I Hend K 9
fafde wwd &1 gHiR 1 @ vet a5 W ARG T
1 foremad & STfEw e 3R o o feaReraE w1
O B1 39 TR Rl ‘e’ wed © SR 3H Hehd W
T fafde &3 &1 31: e (5.2b) &I 7 &R
for@ wehd € -

K-K=W

(5.2a)

(5.2b)

(5.3)

W&l K, Qe K, oq &1 $TRfoe wd sifaw afast i 2
e forel o W oM el ol SR §Hoh forero o
T H1 T 21 o Trdt Tifyem favemmm &
IR =g W AT T S i eI B
G (5.3) ®E-FHS THT HI TH o
feafd & =t 77 T st © for fohelt avg W eme
T FA T GRT Tohalm T el 39 & ki TTferst
Falt # Ufeds oF sRTER g €1 9iad 59 o fag
IR FcAfcd 1 AR FH 3TIAM 5.6 H T |
IQTET0T 5.2 B9 T e W4 & foh ol &t <%
T T 3R T AT THAHTT ot SR g% ok
fire &t faen o foudia o et gfae 9 &

T o A Rt @1 giedisht o o # =
o STTHAAE, TRy AeiRa g ?1 A fw
1.00 g SS9 &1 991 I 9% 1.00 km S8
Y iR W 81 I8 *RAd W 50.00 m s F1 =1

T gz FA B () o I 5N fRAT T
% #1122 (b aamuﬁﬁ%ﬁwgmﬁmw
aq—reﬁw%7

g7 () 9 I Tfas Tl § g
AK=lmv2 -0
2

1 -3
=5><10 x50 x50
=1.25dJ

el g0 g% AF fa @ fo o5 fawmmewen @ fin
AR Tl B
TR el GRI fohal T w1 W = mgh
M ofife ff g= 10 m s2 2l
o W = mgh

=103x 10 x 10°®

=10J
(b) FE-Fisti THA W, AK= W, + W,
wef W afaleh st gy foken T et #1 e

W = AK -W,

= 1.25-10

= -8.75J
ERic ol |

5.3 e

SRS SN H S0 <@ ff w9 3R 36k 5N
I&] o T @ Gefud giar 81 9 & T oR 9
F, fFft m goomm o fiie w0 o @1 7 foer &R
g &1 s x-fGen & 9 aren fowereT d € S
fo o=t 5.2 & <wifan @ B

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

o 5.2 fodl e %71 SRIfYa g F o &R0 faergTd |
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a1a: Tt o/t grT femam Tom el “siet oF famema=
@i faom o orfaer wew N fomamuw o wfmmor
& UAhA” & B ¥ gitarfya ferar Smar &1 s1:

W=(Fcos6)d=F.d (5.4)

&1 <@ © Toh afg ag o1 foreenmas 3 € i o
1 iAo fohan € ek =1 9 =1, a%g g1 TR e
F I B 71 5 et ey fR € 6 g5 fer
%1 Yokl 3d € dl 12 1 TE Bl B1 W WihAr |
YR U o1 S-a o Hepr IR frferefianon
21 @1 § 3R i el R =0 8 @ 2 3R e
o S €1 e foam o @ @ ored gHeR S
i § @ o el @ fae )

#E ot HE o= gan & /e W @ Ak
(i) g T foreene 3= ©, S for qelardt sameRor o

YA <@ s IR 150 kg &AM o6 9R

1 30 s T ST FY T AR IS &Y T &

ql o8 g e TE W @R |
(i) =t 4 21 Forelt et &fas B W e fi

R g s 5 w1 T w 2, (Ffm

T ?) Wq s w1 forar wT sAfue ®

Tehal 21
(iii) =1 3R oL e ofeaq © iR 6= /2

rad (= 90°), cos (1/2) = 01 Tt faeit &fas

B R Tfeme fig o fo et a6 mg e

Fd T w1 T i g fowerE o wleeq

#E X W@l Bl gedl & ufia: wEE i e

T JTHR 2| A T FX0 KT ke i ol

&9 ¥ JaHR TH o, a1 gl &1 TEcarshyol ae

HTE HE T w1 € FAfh =TA H Alchiferh

fozeae woeitdia @ Sefh gedt 1 9 B

(% T 3R) T, i 6= /2 |

T8 YR o SO <l ThR h1 Bl Hehell B
I §,0° 3 90° o TeA © dl WHIH (5.4) T cos 0
1 HM FAS M IS 6,90° 3R 180° o WeA €
dl cos O T TF FUMHS BN 3HF IIELON | FH0T
oo, foreeno= =1 fadier e ® 3R 9= 180° Bl B
TH g9 H " 9 5/ fRA T e R =il
2 (cos 180° = 1)

TR (5.4) ¥ W ¢ fom w3 R Sl
femmd w9 [M LT © | ffes siifaerfor siv dwenie
S (1818-1869) o TN H 34! SI AEH ‘S’
el g1 gfh w1d T Hw Aus ®9 @
qifqer umonet o w9 § wEM R S €, o A
Jehfeqd AFH ¥ W ¢ 3R S99 ¥ F IR 5.1
¥ gefies T

AR 5.1 : wE/FeA & denfcueh U (T )

ant 107J
TARM dlee (eV) 1.6 x10°J
et (cal) 4.186J
ferettare-ser (kWh) 3.6x10¢J

b 3QTEY0T 5.3 ST UEfhd AR o oM W
fORTeTd g31 10 m R SThR ekl 21 3 Wfehal b
EfYy o, UgH N UEfhd W IRl T §d
200 N & Sl 3H&! Tid o fawld 21 (a) GS%
g grsfed 9w feaar w1 fean w=m?
(b) TEfhd g1 ¥g& W fohaa1 & fohan w=?

g7 WSH N WEfhd W fwan T+ ¥EF g

wﬁ?mmmﬁﬁﬁ(ﬁmw)mﬁwm

w1 I

() =l forielt oot IR Grferet o fagemme & weg
I 180° (AN mrad) 1 31: T gN fepan
T wE

W Fd cos 6

200 X 10 X cos Tt

-2000 J
HRE-FS THY oh SIHR, TH RUMHS HE b
HR0T & wEfed T S 2l

(b) <7 o Tfd & Faa FEEER wEfea g)
qeh W A T 9 FSh g AEfohdd W
T 9 o aUeR Ry faudia fgem 9 s s9en
9RHTT 200 N ® | qenfy, T w1 faeemae =&
211 § | 374: WEfhdl 510 Tesk W fHan wan
I BT <

30 3T 9 BH 98 Ud =ordn @ T i fig
B g A R &R T 941, i A g fig B W &me
T St o SRR et faudia faen ® ¥ (=g &1 6
dre fram) qenfy e steves &l © fF fife B g
A R T o w1, fUe A g7 B W fow T w1 &
R den fouda feem o =

5.4 Tfdst St

S R ued Soo@ TR T B, AR e fie
T m 3N 9 v © d SHeB! TS Sl

1 1
K = Emv.v = Zmo?

TS St ek @At R 2

(5.5)
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arelt 5,2 fafyre wfas w=it (K)

FR 2000 25 6.3 10°
HEsh  (Teree) 70 10 3.5 10°
et 5 102 200 10°
10 m &% F=E ¥ fiRar TR 1 14 102
A o1 @ fiRet oW &1 9] 3.5 10° 9 1.4 107
97 kT ] ~10% 500 =~ 102

fordt fig =1 nifas srt, 59 e g forw w0 & &Y
9 Bt © S o ST T % RO L Hehdl 21 39
T h1 S HThT T 9 21 e fd 9 w8 areft
A HI YR hT A ol T STAN SN TG 5
feru foman a1 81 UTel SIerd™ 9o i Tfast St bl
I I B GROh 5.2 | faf= el @ ufast seid
s 2

b 3GTEY0T 5.4 fRE Mafies yvH § T o™
STHR 50 g FAH &1 el i 2cm HIRl A
AR Tehel (WEgS) T 200 m s i =1
Y PR I T TH RSl H G ok 9w,
Tt Sl TSt Soll IRIeR Ssit bl 10% T8 St
21 el ¥ eherd THa Tiedl 1 =Te o e

g7 Tl I YRR Tfast Sl

mv2/2 =1000J
et st 3ifqw TIfast et = 0.1 1000 = 100 J| 3§
Tt T R AR H G o TYE A v, §

1 5
—muy =100 dJ
2

oo = 2x100dJ
J 7\ 0.05kg

=63.2ms’!

TH TR Sl Hed & YvETd Meit T AT T
68% &9 g TE & (90% 7ET)I <

5.5 Uftad ot grT fomar T&am st
3T o THT 2| SAfrher IRed! =et o S &
@ i e 21 o 5.3 Uwfaria gftad! se @
A B

I foeem= Ax ged € 99 &9 9 F(x) i o
T Ed o "ehd € SR a« R e s

AW = F(x) Ax

T o 5.3(a) § wHEmEA TN R A 5.3(a) ®
Hieh TSR &A%el 1 I HH W gH Fol foman
T T U B @ Y 59 yehR e o @

w O z F(x)Ax (5.6)

&1 Tehd 'y | T 1o B Hehe- el (ATHS) , Safh
x' TR HT AR fearfd IR x oeq w1 sifom feufa
=1 Frefyd e 2

Iy forermai &1 eifagew 9 fon S@ @
ATl W TSl 1 WEA AHHd T 9 9g Sl @ elfeh
I Uk FifvEd AE % Oty ugew S @ S
o1 5.3(b) H ok o I o &kl o HUH BT R |

Fot &ITHA = AA = F(x) Ax
/
/|
%
/|
/
%
/ .
o) X X; X
(a)
F(x) —
Eqp
0 X X, X

(b)
faz 5.3 (a) TRadl aa F(x) R &9 faeemT Ax 7
&2 T FE AW = F(x)Ax STETHa 31ad @
frefua 81 (b) Ax — 0 & forg |4t sl
& §AHCTl H1 SigH W, 95 GRT SeSIfRd &%,
57 F(x) 8N f%Q 7T %714 o 3% et & |
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a1 feran o+

lim x
W =Ax - OZF(x)Ax

xf

=IF(x)dx (5.7)

ST 'lim' W1 31 ® ‘ISl 1 HE Sefeh Ax T0g
®Y Y W WA HT AR SR 7| T TR GHad ot
& fau feu T @ & 97 F1 foraram ) gimied
YR, o ®Y § oI L Ghd © |

b ITEVUT 5.5 HE T GEY g del d THH
W Hgh i fageedt €1 98 10 m i g T®
100 N 1 5 IRYd HIA B STk 99,
IeRIcR I8 ¥ St 7 3R IHoh 5N SR =t
W ¥4 ¥ TH 50 N & Sl 21 Tk hl el
20 m I T Tk fadermEn S 21 S g7 9w
W R ot 3R 0 5 S ik 50 N ®, qen
foemae & = I wifewl EF ae g 20 m
T T T T 1 IR HIt |

g ﬁf5.4ﬁamﬁaaawaﬂé@9ﬁaﬁww%|

Fax=100 £ . C\

2 50 5 E

[ olA ‘D 1
10 m 20m X

fo50q oo NI i

ferg 5.4 fod! it g1 ARG 51 F 3R &2 o7 a7
f aerr faeereT & &t A

x=20m WF=50 N 0) € &H = &t f f&an e

2 frees wftam 2

| f] =50N

g TIfq o1 fory oLl @ 3R SR ot F oh faudd
foen & s ot 21 i, T8 do-318 1 RS
fean 1 @R yef¥E fman = 2

it g e T ®E W, (™A ABCD + FHeld
CEID) &1 &5%al

1
Wy =100x10 +5(1oo +50) x10

=1000 + 750
=1750dJ

YT I g oA T R W - 3T AGHI 1 8%

W, = (-50) x 20
= - 1000J
T & h Fl-3187 o FUMCHS X9 i AT 4,
el 1 FagT o B <
5.6 TRed ot o foT wmred-set uRa

1 URadt 5t o fow SwrEd-Se o i fag FE &+
foTu s &R TSt ot 1 e § weltwifa gfifea
2| el B9 FE-wel Y9 & THiaHE U qe @l faEn
w1 Hiftrd w4 Tfast e gfiedT ®1 S R

dK _d 1_ ,
= mbuv

dt dt 2

dv

=m-—v

dt

dv
= Fo (7[5 = 39 fPmmgeR =m—=F)

dr
=F—
dr
3Ad: dK = Fdx

AR Fearfd x @ eAfqw feorfd x qo FaeRer w3 W,

Ky X5

dK = [ Fdx
15

el x, SR x, % W K, 3N K, o Wi ud st
Tfast e 8

0 K, -K = I Fdx (5.8 a)

iR (5.7) | W g @
K-K=W (5.8b)
TH YRR URed! 5iel oh ferw shrel -t woe T et €1
BTAlfeh -l Y0 3T YR o U1 &l &
FT T T & TR T8 e ok fgdia fram 1 qoieo
TR AT T S FET kel & e | a8 g2
& fadta fam =1 TR a ®9 €1 =g #1 fgdta fem
fehell &701, k0T G e o ofte Sae g9 €1 -t
T U el o foy geekel g 21 39 gfte 9
=12 o fgata Fraw o ffeq sifass = e st v
T T ®9 ¥ Yohe eI Bl dfesh Teh M= &1a o
T waTRe o &9 H g1 ¢ @A A 3 *Y A
7g © for < =0 i fermeti & = 1 fgdta forerm wfew
w9 H Bl ® Sefeh S-Sl g0 AfEw w9 H Bl B
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I o fgdia g o feen wafya ffed 79 o =0

Tolt THF S~ e "o | ffed e 2

> ISTEUT 5.6 m (=1kg) THTH 1 Teh Tehl
&S ¥de W Ui=2ms*1<_>|ﬁ_tﬂﬁﬁ?‘l?1ﬁ§q
x=0.10m ¥ x=2.01m % X &= § yam
AT 71 ek W T A Hesh 9 (F) 39 &
H x % SFHHEI €,

I
F. = o 0.1<x<2.01m

=0 x<0.1m 3ﬁ'{x>2.01ma?f?ﬂ1
Sl ko= 0.5J | 2o S8 & Geat e ol IR s
%,wﬁaﬁﬂvﬁaw\aﬁ?w%aﬁm
Al

g7 HHH (5.8a) H

2.01
_ (-k)
K_f = Ki + I de

0.1

1
= Emv? -kln (x)|(2)j(1)1

13

=%mvi2 -k1n(2.01/0.1)

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

vy :‘/2Kf/m:1ms_1
=M T fF In STUR e W fordl & 1 Wiehfas

T ®, 7 fF MR 10 W R wen W
InX= logeX =2.303 logm X] <

5.7 Teerfast ot ot srfiremun

el ‘frorfasr’ v1ss fordt STl ol 3 <R T A1 &7ea
1 e Ll 2| feafast et 1 uRon ‘qufea’ s
T Heifea 21 fordht e g dR-%uH & ar (S
Tl feerfast St grdt 21 5/ 39 Elen Biel S ©
IR g = ¥ =l S 21 Yot % U W
@t guiifed wATE o 9g91 it &1 3 fearfas it
agd eI B 21 W 3 99 W R 9 guEifea g
S £ A g o 1 R o fie = ferfr oo
(Gfea Zeit) TRt feafq =1 sfufo=ma & &R g

21 fis &l go &9 ¥ Bigd W E@d Fiad i, s
Tl o &9 § Fefer et 21 eMgn, or e feufas st
1 HROT | T HvEd B9 2 S

Jedt i a8 oF FH m FHEE H TH 95 T
R TeTht0 g mg B g 1 Yt i Hae oh
T SR WA S Gehdl © | F81 THid ¥ qread 7 @
foh i &1 gealt Y TWas § F9E h, T & BN R,
&1 g § @1fd a7 € (h<<R), 31d: &9 el o I3
W g o AF § UREdT H1 SUeT T Fehd g1 A T
T w1 far1 T 7fd YeM T h =T deh S Serdl
STt 21 374 9 e gRI el sl o o faeg
foan T w1 mg h T A S, feufas e
w9 ¥ Gfed gl S 21 fereht fve &1 h S W e
frufas i &t fyue &1 st F=E 9% IoM o
TRl 9 g1 T 7T & o HKOMcHS 014 o
EREREACIRS

Vi(hh=mgh
IfE h 1 ke fomn S @ @ 9 St 9 @ o
Gehall € o TRt et F, h ok |UeT V(R o SRl
SRS o A §

d
F=—-—V| =
i (h)=-mg

Tel FoTTc Fored TfE1a 1 ¢ o Tt et e
1 3R B ST 7% ! BT W1 © A I8 TGl gg e
T = ot @ | Yoot 1 Te | TEg W qd 39! A
YAt Tee g et geRR & St @

*=2gh
gt TefieRtor 1 e W 9 ot fora@n s weRar ©

%mvz=mgh
St 718 yefela e @ for < fyve &1 goa &9 9 sie
ST € a fig # h R W e fefas it gedt
W UgeH q% Td: € Tiast Sl | IRafdd e St € |
Trepfaek femTaR, feerfast St st emon shaet S
Iell w1 Gl H ] B © ST 9 o foes fRAr mn
1, Tt o &9 | Hied e ST € $IR S 9l R ok
T S T Tl TTTerS] Srofl o w9 ¥ @ uget 81 e
feofast o=t V(g &1 (W@ o faw we-fom )

* TTHeg @R g % UM W SdTs o |1l uieadd W faeR et (s1earg 7) ® w3 |
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wftenfia fohan < © A Flg 5at 61 e w0 o o
Tvﬂ?ﬂ%:

F(x):—d_v
dx
g frefia & ¢ &

IF{x)dx = —I av =V, -V,
X; V.

ot Teeft ot SI9 TRt 5o gry fRan e
faug 1 Shae ARfaw qen eifan fafa W AR wa
2 fusel oo § eue STd THae ¥ Heid ISl
1 I TR | AR m Fo7m M H1 i e hes
& faea (IdoRfed) sTHa qat o o o formmeeen 9
BreT STl & Al 3T FHAA o TerEde (defl) T gHeh!
o, A (1) 0T T A W o f2gh B
21 39 YR Tl W TUv8 m g h Tias S 9red L il
B1 7% o T el =1 wifst St R T, S e
o o 91 IFeh gNI =t U e v &i darg W AR
YN € a9 T8 oo el B B

FE A TIfast et o wgw fefas et i foe
[ML?T2] SR SI 95 S (J) B 915 @ & ged
o1 o fore, feafast Sei o 9feds AV 9 g/1 fe g
SRV T3 o aeR Bl 2

AV = —F(x) Ax (5.9)
T ST § IRt g2 78 o 33w ° g9 < o fha
YRR T1g 1 fearfas Soit STen! Tfdst St | afafdd &l
TS off| I8 AeRT | T o Feaqul f9gid i 3R
Teopd il € 58 &n et W
5.8 (feh Sotl oAl TTLIUT
a1 o faT, B9 39 Hew@qul fagid o1 i Tfd
o foy Fee o ®© € 5F ofifse T et fuog =
el 91 F o ShROT TaRia Ax Bidl 81 S-Sl g9
4, fodt 9@ F & fau

AK = F(x) Ax
el 9o o fou fufast =1t wem v & = '
Y gitwifya feren ST Gl ©

-AV = F(x)Ax
SR FHteRor el o @ fw

AK + AV =0

AK+V)=0

(5.10)

zaehT 1l B fop Tensll fus =t wifas @IR feerfast seitent
T AMHA, K + V TR el &1 79 a7 T wol
9 x 9 xféﬁfFﬂI
K+V(x)=K+V(x) (5.11)
Tl A K + Vix), T &1 et A1k So1t weardt
21 gk &Y W, T et K AR feerfast S v T
feorfq @ ol fearfa ae aftafda & wehdl @ wq e
NSl 3TeR @l €1 ST foaer 9 vt ' Gedt o’
1 ST T et 8
31T, 379 &1 Heyq 1 Heaf a1 ot fafa= aRwmmst
W foER w2
o T T F(x) W& 7 Ik 38 wefiehw (5.9) o A
g Ifew I vy W W Y Tehd 21 Brfed
e 1oh 0T o feTl TIRT STeeherst fafe o1 N Rl
TSl © S W Gk o foerer & § ol 2l
o ST T T S T T S o e
el oear @ S fore Heaw 9 e @
W=Kf—Kl.= V(xl.)—V(xj)
o TE URWHI & ATUR, 3H 9 gNI a 9¥ | fohan
T % YA B 2
Tg Th IR R g (5.11) @ W g, FifE
xl.=xf%|
37 : TR STl GReT0] I oF STIER fepdt 4t fFeprer
@ et TfAeh Foll o= Vgt & afe 39 W &
FT qIt a7 Gt g
ST faa=T st @ifes gd s o fore, T aR)
TR TR Tt o TR0 R =R i € iR fag
T oh IR W SC A9 H fo=m w3 | ==
5.5 H S & el sz o fRE, m s &6t g
1 e e 2

A

X

nwtor
H

v="u,

>

—=>—re-

v=10;

fer 5.5 H =8 &1 ol 92 4 RE 7, m 55787
&1 75 &1 Reerfast il &7 T oAt § SR
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e @t fraffa =, I (yfFaer), heiR H % S
% AMF FE HAM: E, E, IR E, T

E,=mgH (5.11a)
| "

E, =mgh +§mvh (5.11b)

E, =(1/2mv} (5.11¢)

R 9, Ffom-fasit e Fg o1 T fagiv Semao @ |
3T T o GUed ¢l 39 YR

E,=E,

1
A, mgH = Emvff

vf=«/2gH
IR IR $TAM 5.7 H Ho &9 9 fRd g
faug o o o fau 9w fowan T e
zqoh 3rfafie

EH=Eh
S g e § TR

vh =2g(H - h)

IR IO, YrGTTaeh! T Tk Glefea aRom 2|

H $=m R, fyve &1 Sl ool feorfas =1 81 %@ h
F9E W o1 ®Y | S S § SGAd 8 S 2
den gfn 9 W qoieder wfast el § EwdRd & St
21 39 YR ST SR, AF Foll & TR0 h
fagia 1 o= % 2l

(5.11d)

b ITTETUT 5.7 m FAHM H Th Mo LAds
F1 TAH! SR T TH1 g 8| 3Tk FeAam foig
A R &fTSt A o T THR T S R AR
TR T H STHITRR J&= 99 & 36 THhR
T Ll € foh SRl ohael Seuad fog ¢ W et
Bt © S Tk ot 5.6 o T e 21 o i
o foTu =isteh 9T 1T 2 (a) v, (b) Tog3T B Ten
C W Tesh i =1, 1 () g B e ¢ W 7fast
Ftial BT ST (K,,/K )| Teteh h feig C W ug=H
o 9% 99 i Fepid T feuu wifv |

10

Al —» 1)
l mg

T 5.6

g6 () Tl Mot W o drel ] STl S 8- 7o
I SR S | TG (T) | IR el 9 () FE FE
TET a1 B iR Tiieteh ol freeTo gHem SR o wae
21 o7 Tiiersh 1 Teerfast ol Sheret Teeshtul ol o
Gafud g1 Fera =1 ol Fifw e E =R 2 1 7Y
e w1 fearfast oot Fretad foig A W 3= o o €1
3d: fog A ™
1 2

E =7 mu, (5.12)
_muy;
T, -mg=— [ o 7fd & fgdta fremEEn

7T T,, g A WS &1 716 T S=aaw fag ¢ W
diell 8 W 2; er: el fag ¢ W el # a e
T, =01 om: fdg ¢ R & W & €

E =%mvf +2mgL (5.13)
my?
mg= [Re o fgda Faagar] (5.14)

L

et v, g ¢ W e &1 =1 81 W (5.13) 9@
(5.14) ¥ W< B T

5
E =—mgL
2mg
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39 f93 A W e ¥ FHihd 8 W

5 m .,
—mgL = —v,
g M=y

dqqA v, =./5gL
(b) THIEH (5.14) ¥ 78 T ¢ fF
oa: fig B W ot §

1
E= Emvf3 +mgL

70 fag A W ol o =A% o U WH W 3R
(@) o URUME v2 = 5gL TN H &H W &H W
B B

—mug + mgL = —mvy,
5
=—mglL
5 M9
Ovg =4/3gL
(© 3 B @ ¢ W Tifast Seiieli 1 3T
2
Ky 2" 3
Ko 1 2 1
—mu
oMvc

g ¢ W e/ Sielt 81 Sl € @IR Tietsh w1 97 & 3R]
1 T &fq & S €1 A T 0 W R k1 Fwe fem
ST A Tt U &ifest gerg w1 wifd geier fa St S5t
TR ST S for @t =g 9 afas feen o fndht
TR 1 Tk TR BT €1 ST TieAeh AR ST Jeleh R
T WX TG HIAT W SR ARGHAV HT YO KM«

5.9 Tt fm ot Rearfast =it

g ot Wk qRer—sie] sh1 SEET ¢ Sl el Bl ¢ |
o= 5.7 T | o et 7ok i <t © S fendlt
o & g8 W fagmmeeen § €1 foim o1 gow faw
fordt g5 SR ° e 21 f g @ SR gemm-fed
AT ST Ehal @1 Tt emeyl form o, fam-sw
F,, 2o 1 A1 grmeeen fefq 9 fogemdq x &
G a1 €1 2ok o1 T 9 foReee e
(fer=1 5.7b) =1 moTeH (51 5.7¢) B Feha 21 ToT
o feru a1t o1 f7am, gk o1 f-rom et @ SIR i
®Y § 39 YN oF a1 ST Gkl ©

| FSZO
(a) x=0
7777777777 /O/l[/ [/ 77 x=
X:
[ F, HUTF ©
| X YTE ®

(b)

| >
LIT7777 7777777777777 X

'—X—H
|
F—4  F, wo
(c)%ﬁﬂm | X BUTHF ¥
, | .
77 :
x=0

(@ 0 B x

fer 5.7 fordl R 3 ga R § I8 T ek W G T-ae1
&7 59
(a) e A7 feepfe @ fereema x g0 & at fegm
TTF, A gAE
(b) fae gT &g & fag x>0 R F, <0
(c) THifeq fagm & fog x <0 SR F, >0
(d) F_ el x o a1 @i=1 T SAeid | s
YT &7 &%t RFT-acT GRT fehq 7T 1ot
®I fefia &3a1 81 F, iR x & fagda

W, = -kx’ /2

F=-kx
STl i I Teh T fadier @ fSeet |5/ N m!
21 9 o 1 9 aga Afush ©, a9 T 1 g8 el
S €1 A€ kW1 A W ¥, 99 39 A4 (gg) wEl
ST B

M ST foh 9 T2k i a8 1 @, S T

o1 5.7(b) ® fe@mn won B, i =R =« 9@ wied
€ | Az o 1 fgam x| € @t fofm-aa g faran o
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afiferent

Xm Xm

WzJ)’Fdez—J;kxdx

:_kx,%
2
9 Sk o1 gH faet 5.7(d) H @ Tu 191 o eawa
g off I X HWehd §1 e S o T fewme g
g1 TR T FE e B

(5.15)

k x?2
2’" (5.16)

Ifs fogm 1 faemm™ x (<0) ¥ wiifed foran ST €
ff SR =k T T -9 W, = - o2 /2 FE
FIA T SR T T W = - kxZ /2 FE FAT 2

Ife T[eeh 1 3Heh ARWeh forera x | HfeH
fercem x 7o forenfuq foen s € @t fefr-aa g
foean T wE

W=+

2
s kxl,z kxf

W, = -flexdx =t - (5.17)

31d: fo-9a g fohan o wF shaa fad o6 fogst
W R w1 foRiy ®Y G W9 ek i feufd x W@
e T B SR A x feerfa qe et fen e s A

X
! k x?

e x?
W, = -[lexdx = I =

2 =0 (5.18)

31d: o 9@ g7 foreh =shia TohH | TR T S
I B 21 B TRl T Y fem © R (i) fem o
e feafa ® felk iz @ S % g 510 ved e
TN R (F, =-k; (i) T8 9 HE FL@ ¢ S feRet
fyue 1 o e sifaw feorfaal w felk w5 2;
ITEON, FHIR (5.17) | o7 o o1 T axeft
A T

el Tk HrEATEER § ¢ teriq e fearfq § o
e =1 ® 90 fogm ) feofas e vy 1 8w
I A 21 Rt e (a1 gdte) x o fae swis
forgeroor gema €

1
Vix) = EkXZ (5.19)

™ gfaugds gonfya e w1 wwar @ f%
—dV/dx=- kx S foF foT 9 31 5@ m S99E &

ek 1 o 5.7 o SUR x Tk il W § 3R
R formmaeen o i1 9T §, 99 39! = Al
Tell WSl § g T TRt ot fefa x W fAfafea
WﬁﬁWﬁ,ﬁﬁxaﬂqﬁ—xm@l+xma53ﬁH%:

lkxi:lkx2+lm v?

2 2 2

STl 6 T3k Tl o HREIu 72 1 ST fran € |
THh STTER 2o &1 =1 v SR (AT Sl qreeen

x=0 W han shf, 37

& AT R ke/m &1 fom [12] ® 3R o8 geie
forfta & 9 W&l B1 =&l Fepr 61 nifast it feerfast
Feil ¥, 31 feufas ot , wfas o o uftafda 2 S
&, Y et ATk s o7 et € | o 5.8 o g&eht
e Frevo fwa T Rl

¢
k

E=K+V
\%4
K
-Xm 0 ’xm x'

for 5.8 foHdt R @ 9 U ek &1 Reifas sl V ek
Tfarst Foit K & Wi e St g o ad
%1 G Hd &1 F ThH-F@R & [ & 7eiq 579
e U 52l & A 599 9gdl 8, Wq Pl A
&9l E =K+ V g49 3% &l 2

> 3TTEYUT 5.8 R oAl &l K@M oh fet (3THR)
TrexR fmtar fafs= fagn fradrent o6 fam @
ThH TG TCIdl g3 I oh GHg ol ST hid
1 AT fereht TeienTeeh STET0IH i 1000kg
T 1 R Toh ot §€o W 18 km/h &l
e 9 =erd gu, st HH W s T f § Heg
hidl & Toeent fai i 5.25 x 10° Nm! 21
o &1 eAfishan e &= gm?

Reprint 2025-26



FE, Tt T vrfer

83

E6T R ol TSl Sl Afehan Hded | Y0l &9
g fogm &1 feafaw o=t o wfafda & s @1 i
HR I A e

1
K= — mv?

= —lx 103x5x%x5
2

K= 1.25x 10%J
el SR ! =l 18 km h! 1 39k SI AF 5m s §
wfafda #X fan T 7 [ Jel 9% e e 9y ®
fh 36 kmh*'=10m s ] | Feh FHeti-gemr oy
o STIER Afershad Gdted x, W o = feafast st
(V), Tfasiiel &R Y Tifdst Sl (K) o el el 2|

HAd: V:%kx,i

= 1.25x 104J

T % W EH WA FW ¢ & x, =2.00 m

o % o =187 39 feufa =1 e emest ®9 & weqa foan

21 78T fogm 1 geAmmRfEa o € iR Tgw 1 uHu

T feren B <
7wl 9 | 9 fouult i gu 39 SAg9m

T FEOH B ©

() SR fad=n ¥ g & fawa § o g =&
21 TH SEEW § B9 e o1 YN Y Hehd
T Afe 39 T SiaUel &1 Reher Tal T Hehd
e 718 Gefte ge {1 o7 : hifersh gel 9
% fau, 39 fem o faw = & fgda fem &
TA I SAEYIHA T

(i) Tl et TRaft T 1 Sereoned, wvy U svRef 5t
21 38 feufa o, Si-weem fom o fopfaa afada
FHTT T 8 3T 5.9 H T foman T 2

(i) Feerfarst st o1 I wewt 9 o wn ® R
GlereTER iy s fomn s 8| feg-we o fog,
x=0WEH V=00 ¢, s1eiiq fomm fa=t fom =it
ferfast st 3= ol Fa e 9 mg &
fere g9 geslt i Tag W V=0 T o stret 21eam
H g1 3G o TEcarshyl o FrEfe FEmER 9
o foTu, et Hid | o 38 W I waraH
w0 9§ ufkerfid it @ qenfy, feret foamm o feafas
Fsll oh fole T ar 3 &1 fearfa ffvea & &

9T, IF | 37 o faa=mn 5 3¢t 7o &1 9o
S AT

> 3GTEYUT 5.9 ST 5.8 H =H] I 11 T HH 0.5

T HAM o 2AfRaH HUed o1 URehad hifsu]

7o . o o1 SR =du 9, <) € Sted @ fati
FH W g ®9 9 w1 w@ &, 9@ R o 5o o
e T 2

TN

%erm e

O O —tumg| R

/ N7 x
l HIHETTEAT
mg ferfi

fara 5.9 fodl &R W SIRIYT T
Tl &1 i1k et -TR&T01 o THgId o Seid -l
T 1 AN W R
Tfast Sett o qREdH ©

1
AK =Kf—K.=O——mv2

‘ 2

Fd 9a gl foRan T w

1
w=-g lx? = pm g x,,

AK 3R W ! GHid & T g9 U # ©

1 2_1., 5
—mv°  ==—kxZ +umgx

el umg=0.5% 10°x 10=5x 10°N (g= 10 m s
TH ) | SIS GHIHUT ! afeed i W H T
x o fau fr= fgarda e e e §

k x? +2umgx,, —-mv® =0

. _—umg+[u2m292+mkv2:|”2
m Ic
W&l & x, HIEe € o R SHRT HAIHR I
o foren 21 erferss Al i wefteRtor o wiaeenfaa we
W EH W Hd
x =1.35m
S SATIMER SR 5.8 | Y uRomd § % Bl «
Ifg 7 o o fie W o™ o< 34 5l § T
Tl 9 F ok @0 el 9@ F, € qf A0
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afiferent

FA-GE0 oF A H fohfeq aiadd wen w2
FE-Fel T Y
(F.+F )Ax=AK

g F Ax=-AV
Ad: AK+V)=F Ax
AE=F, Ax

Sl E el Ar Sl 81 99& 99 | 98 f= ®9
o ot @
E-E=W,

el W sTeialt ot g feret ver o fofan e opet e €
o ST fr W i | f T T forie vy W AR
H 8 S R Tl 99 § 1@ R

5.10 ITfeet

g1 hael T8 ST €1 gAY © fR Rl fie
feram shrel fopa e erfuq =g ST oft strevae @ f
e 1 fore W fopan T B1 B9 hed € o oA
I &9 9 W € A 9 hadt fRel wad o TR
a1 d =g & el w1 ¢ 31fig 9% 31 W dsh ¥ w%
ST ® | 37 TR hl 39 EI-gT § g w §
oo & fovan T a1 Shel ToAiaRa g2l fodt s
1 3T Wl 39 9 5N R T wE W SR SuH
o TG ¢ o S W IR e g o

114
P, =—

av t

drcerfurer Sifert oh1 3fiea wiferd o e W o &9 |
R hd € SEfeh THT I BT AR ST Bl @I
B €, eifq

aw
P=
T (5.20)

Sl foreeo dr ¥ 9 F g0 foran 791 %718 dW=F.dr
BT 21 37d: drearforer wife w1 Frefafad weer 9 of
= H THd ©
p=p. 97
dt

=F.v (5.21)

el v dIeafireh a7 © Sk ol F 2
F 3 S w1 Aifd wife ot Wk s ufin 2
THHT SI TEE a2 (W) 3R fod [ML2T] &1 1W &1

M 1J s o aeR BIdl €| 3T3REd| Yrdrsal § o9 g5
o Yadeh! § W Teh Yodeh =T die o A I e o
e a1 (W) @l T4 2
ifeRt o1 =gd AT WSk 319l feRd B
1 3199 9K (hp) = 746 W
g A 3TN o R, Hie S oS ki fia erma
I K HH & AT T B T
e gH o Suehtor; S—faga oo, gt 31k
Hefider 1€ Edied € df 86 Ak a1 § SEeR
BT | Th 100 91 1 ded 1052 | Tk fhaiae-se
foed Sl 1 @Uq T 2
37Aiq 100 (aM2) x 10 (¥eT)
1000 STe-#el
1 farar sa (k Wh)
10° (W) x 3600 (s)
= 3.6x10°J
forIa-tl ! @aa o feT 7ed, A% kW h | et
S & fo8 dreRoraan ‘gfe’ & 9 9@ geERd €1 s
¥ foh kKWh &Sl o1 |El ¢, 7 T wifem =)

b 3GTEUT 5.10 Tk fawe fSuw Fa so=EH
(ferre -+ =@ 1) 1800 kg &, SR i
3R 2 ms! HI =R A F TGHA 21 4000 N
1 SO0 el SEehT T o1 Torie har €1 forae =i
HieR 5 Y& ~IAH IR T ekt a1 3N 319a
vIfed | I |

g7 v W T aen AdaHE aa

F=mg+ F, = (1800 x 10) + 4000 = 22000 N
wwﬁ%mﬁ%@nﬁmmﬁmﬁﬁﬁ

YA &1 ST =Mfeul

Ad: P=F.v=22000%x2=44000W=59hp <«

5.11 H@ug
fifeent o &7 T (T o Ufec) 1 17 L B
e & W gq UE ifaes afvE @ e s € S
foralt wlifaes wehm o wftafda &t gt 81 Seil-wem ue
To-TE0] o 10 TEeh 3Te ISl &1 3H SN
o, B9 &1 7l o1 Sgen 9 ST et aieee, R
g hed €, o W ) e getl; s faferre, aree
1 S 3§ EE ek e S €1 31 B TRl
UM T AR T H WA g HT AT HA|
M AT fF < somE m @ m, € e w0
m, = v, 3 Tife 2 T i ¢ SRR e
ﬁﬁv\aﬁﬁmm%wW%ﬁw%wW
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T 1 =9 i § SATIehdl H i Al &l 3Tdl| 39
%H ¥ 5 m, TR FEE m, | S formmreen #
2, "oz e ® S fuw 5.10 ® At feman @ @
HeEg o Y SeAHH m, d m, Tafa= faenst 7 wfd
F 1 TH 2@ o SmE, 3966 Al SR i o fafyea
ey 2

7 m i
-
U,
1i
-0
o— - 71 >
m, mz\\ggz X
N
~
~
N
m, Vs

o7 5. 10 1ot 574 m, %1 37 R 594 m,, | oz |

5.11.1 TR T JUARY HIs
qft Herg T o et o et Tt Heor frerd e € s
e o1 oRfyre W 3wen 3ifaw Ham o SeR g
21 30 fr=1 bR @ fag fopan <1 ahen 2 | w4 @ T
ofg YA € Ol WEg WA A¢ o HTEE TR S{E S,
3ok IO Hell § qRed o ol RO B €1 i

Ap, =F At

Ap,=F, At
vl F,, T fie g wee fis W omifid oot €1 55
T F,, e fie gr g fie W s Rifed e €1 =
% TIfd & A FEMHER F, = —F, @08 | 9 e
2 %

Ap, +Ap,=0
% o1 o T At o RE Sfed &9 F aRafdd e
® B oft S wfom T 71 Hf =g w1 g
o Y 8701 W HeA © 374 Teel fie W 3Rifad et
31T, SR fie W ARG e o e Wy foada
e & B

THA AR R T e TSl He STEvdh &9

¥ Gfer et @l 1 WEE o SN <Rt SR faid,
AT SR +Af I HId T R Tt it hT Fo
39 Fell o T T A SR B Sl 21 A SR
T FEHAI 1 Sire arett ‘g’ o forelt seii-afa
o 319 et TR UTed Y ofdl €, S et Y smRfues
TSt STt SFeh! S TSt Sveil o IeR B TRy Hog
HTA At o IRE TR TE Wl 6 THR o THg h

e WO HEd € | S IR A fafa 52 =2t g
2 3R S fie Gog & qve uE § W WL T
3 Tl 36 TR o GEg i Yuia: STAETY Wz FHad
&1 5o SAfafter Hezred! Eerfd ST W a1 firerd
2 oo faspfa o1y ®9 9 %7 8 S € 3R s
s St 1 31T &9 9 aifd = S #1139 gy
FI Y UARYT HIF FEd 7
5.11.2 TakhiaHa HEz
gaged gH el quia: sty d¥g & fefa =
FeEH o 8l o 5.10 °

6,=6=0

my, =(m,+m,)v, (HerT wemr o | 9)
_ . my
O S e b (5.22)

ez H Wit S @i afd:

1 1
AK = Emlvi —E(m1 +m, v}

———U;  [9H (5.22) W]

_2m1+m2
St fo STIETIER U e T

3MEN, 319 Yy Heg ot fefd &1 s1er i
& | ST THEA % YET o @ 6, = 6, =0 TH R,
@ AT e T el o eI i HHiehior e 7
(5.23)

mlvli = mlvlf + m2V2[

2 _ 2 2
myvy; =My +MyUy (5.24)

TR (5.23) SR THHT (5.24) © FH 9 F@ ©

myoy, (v, —vy) =My, (v, —vy,)

S7or,
Uy (0 v ) =0h —vE,
= (v — v, )y, +u )

31d: Uyp =0y, +Uy (5.25)
=0 R (5.23) B Ufcenfud w3 W EH U id ©

Uiy :M li (5.26)

m, +m,
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_ 2myuy
_m1+m2
TH YR * ST AT (v, , v,) T AR (m,, m,, v, )
o U1 T 1 TTE 2| SIS, 31l Swie fargeror § fergi
Tenett H Efaet frehd g+ €

TOM 1 : A% S 5o THH €, 12 m, =m, , 7

v,,=0, v,,= v,

aahmwmﬂmﬁaﬂw%ﬁﬁwéﬁw
T SHAH, FoH SSHM T AR S W A ¢
FIM 11 : A T YT =1 gomm W U o goamm
¥ 9gd e T, S1Uiq m, >> m,, @

Vip =z =V Vor= 0

qt geaaH fe) dl § S goieh SeadH 1 AT
IeohTHd B ST 2

P 3GTEYOT 5.11 Tfa9iter =gt ot wad : freft
Tifyentar Rlaex ® et =2 (faftre &1 9
AT 107 ms ') i 10°m s o I o Hfd HX
T s =nfew aifer Tifvents fage sifufsman o
I 1 PTIH o qHEAR sy ST hA
T 1 WTehdl 3=a 81 S| fag hifse fof =2
Teh goteh I, S SFIREH A1 hreq. o
S 2 o SSAHM 1 A s TS, U Tl
Teg T H STIA AR TS sl o &l e
<1 1 T wered 9 9 S (D,0) e e,
ST =gl # fa P HE @Y <S¢ ¥, ‘Hew
FEAM ¢ |

geT g2 1 YRR Tt et @

1
- mlvlzi
2

et T (5.26) | THHRT g9 TS el

2
1 5 1 m; —m, 2
K, :Emlvlf =5y (— Uni

A Uy (5.27)

K, =

2 m, +m,
afra oTifire Tfast <t &
_Klf_ m, —my, :
ﬂ—K—H—(—ml+mJ

Seifer fomgs TMfHF K, /K, g fa=eaer Tfast =i
IFE T

£,=1-f (Y Hog)

2

__4mm,
_(ml+m2)2

ST IROTH ! FHIHR (5.27) 9 Gfaeenfad ek
off gerfua feran ST wemar 21

TR o fu, m, =2 m, 3R &9 9w §
£,=1/9, Si&fh £,=8/9 B 3T: < HI T 90%
T SEIREH 1 TEART & S 81 FeA % fa,
[=71.6% 3R [ =28.4% T Tifh, oRR |, e
Teg foRel €1 EF o FRU1 98 T TR FH Bl B«

Afg S foel o Mfes den sifam o us & wa
T & o wE A U T ) T v
e Hter GOz Fed ¢ | DR el fiei o fow 7e Ga
T e fig 1 =1 7fd =1 o fommmeen | W@ fie 2 &
FE W TR TR WRI:, Afg TR 3 qen stfaw
97 U & qd ® e qf g fgfara wean 2

5.11.3 fgfardtz wgz

51 5.10 feeR S&58M m, | TfdHH Se99H m, 1 Holg
1 For=01 Yd1 B1 39 TR o Helg § W Gam wiferd
e 1 <ifeh TaT ek wfewr Al 7, o7 7w A faeme
Ix, v, 2 o foIQ i geientor qei¥ia iar 21 99 ok
TRER m, A1 m, o AR o7 S e o SR W
e sh1 i sifsTe 3 o ofifse fon =18 x-y woae
21 X TaT ok - SIeeh o1 WXETT 98 <wital § fem wyol
Tog x-y FHae | B x-5eh AR y-52eh o HHIHT0
= 7 .

myv, =myv, cosG +1m, v, cosG (5.28)

2 "2f

0=mv, sin 6 - m,v, sin 6, (5.29)

1°1f 2" 2f

sAferhR fearfaai ® @7 W S ® R (my, my, v,)
A B Ad: FEE hUTE, Ao
(v, v, 6,31 6} I BNt ¥ SR SAR G HIA

TR €1 7K 6, = §,=0, TH TA: THTHE T
WW(a%) Waﬂéﬁ%l

I A HEg g ® i,

1 1
_mlvliZ = Emlvle +§m202f2 (5.30)

2

78 74 T (5.28) F (5.29) o 3TaEl T 3R
GeieRToT 3T 7 ifeRa a1+t off sUR IrE gt erd uiE
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%1 Ul SN o ToIT Ueh FHieRT0l 4 81 37d: U39 6l
T L oh faT, IR TG U@ | ¥ 9 § S8 T
3R afer, 7 A 6, T B =fEw) 3TeToned, FHior
6, %1 Teiftor Hg=rer i wivfta Afd 9 x-2181 ¥ y-3181
memmmélm{mp m,, v, 6}
o 1 M 9 &1 THIH (5.28)-(5.30) 1 YA Hich
{vlj, Uy 0,} 1 fHuior T gehd %I

b 33TEYUT 5.12 A wifee fk foxt 5.10 | fafa
WW@WW(m1=mgWﬁ
i) o HeA g3 ¢ Torew werm Wi 9 (SUeT) HEan
2 3R fgdta 7ig ‘wiea’ e 81 faerel @
< 1 6,=37° o HIVT W HM | Tt et H e
el 1 T8I WA AT foh HoE Jeae @ qen
T 3R FUi T Hewergel FEf € | R0 6, I
EaiSiy

ZoT <ifeh ST U € 37 : HAT TReTT o AR,
v1i=v1f+v2f

GefieRTor o ST Ul 1 o I T W Bl ©

2
Ui = (vlf +"2f) [@"lf +"2f)

- 2 2
SV T Uy 2V Yy,

={ v,,® +v,,® +20,,0v,, cos (6,+37°) } (5.31)

Hfeh Terg YA € 3R T m, = m,, ¥, s it
o TRET, FHIHOT (5.31) ¥ T I B &

(5.32)

IO <A IR (5.31) 3R (5.32) 1 gl i
T,

2 _ . 2 2
U;” = U7 Ty

cos (6,+37°)=0
3d: 6+ 37°=90°
Jgdr, 6, =53°

799 fog eiar ® o 59 gar somm & < e i
T sk fer 2, yoOdl yomy Wug e 2ol
ez o UTEI, S TH-FWR W HER SN U
Tfa w4 <

g g0 Toh T8 aret e g™l | fa=ar &
3R 9 o foh Ferg aeft g © e fie Tk g i vt
F dl fava Td W B ST @1 AREA, i a
fafene o @a o St € =i 2

TR <k Sftam o Heg qeft g @ S | oy
o R TR ) S F FRTE Y e
TR T U G T ST 371 @1 A5 ST o fohdt
YR ST ST o7 gen fordht feen o =ren < #1 ==t
W EAM g0 W R Sell o HEA el 81 39 YRR
1 ST I YHT0 shed &1 o qen fenst o g
T TITHM BT a8 37eh STRIWeh o, 377eh MM , 3R
oIl ST qAT 37k o1 & arell 3T fohal o ThR
e )

TQRI9T

1. FF-Fof 99 o IIER, e fie =1 7fas el § ey 39 W Rfid $a aa g7 fean

%M

K-K=W,_
2. aﬁéwW&ﬁw%aﬁ(ﬂw&mé@ﬁ?m%wwﬁwmﬁﬁkﬂwww
é?ﬁ'gaﬁ{xl,xj}q'{ﬁ‘lﬁm%,aw(ii)WWWWWWW%,W%%WEﬁW
9§ fordt 09 o uo W T ofu yRfdes frefd W Aoy o1 S B

3. THfaHE Wl 99 % U 89 RYfds I B V() H 39 TR IRId 9 ©

_
F(X= "
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x5

o, V, -V, :J’F(x)dx
4. =ifF Sei-Gemn & fagid & o e, Ak fad fie W #ria 9a el € @ e =1 $a =t sl
TR Tl

5. m SoHA o TRl R i YeAl w1 GaE W x SEE W e Refas e Vi) = mg x gt 8, Sl
TOE % WY g % AF § qRadd Suemie )

6. k Fo-Tradis ot fogm, e fgmm x 2, &1 g ffas st 8l © ¢
Vix)= %kx2

7. 1 Gfeel & eifEw s1eman fog UHES %1 e A-B fo@d € (38 ATie B &9 H Ted €)A-B Th 3w
Tl & fS9H UH AB cos@ 71 €1 O HfE@ A9 B o™ %1 FI0T &1 A-B F HH Hfh 0 W feR &z
? 3OfeT 98 oI, UM 1ol Y B Gehdl ¢ % GfSel o SISyl [UMhE #i oA T afse
o RO o T WK o Ul M o STVl Sesh o UMKl o &9 H ol %Y Tehd T 1 Uehish Gfwi
i,j 7 ke fou o Frefafad e o @ ke

i.i=jj=kk=1

@ i.j=j.k=k.i=0

el orEe wu-fatma qen foerer fEml #1 aer w5 2

w [M 1277 J W =Fd
st i K [M L212] J K= % my?
fearfast st 0 M L*T] J Fix) = - dzxﬂ
i gt E [M L2T2] J E=K+V
fort forraten k [M T2 N m-! F=kx
Ve = 5 X2
it P [M L2T4] w P=Fv
p=7
dt
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FE, T AT vifer

faemuia fawa

1. g “fere e & w1 ufiee wife” oW €1 o fau 9@ @ el & "yE g) fwd fue e
oo & H foru U FE w1 TR 3@ ST AT (HAYE H3 3d U TIEad SR il Aifew) |
2. o T #E ww wfw Afer 21 A i AR TR A1 HOTHS € GehRdl §, Sefh geadH S TS
Tl oA stfew iyt ¥ e fie W osdu @1 vm 9w g R T & wumers @ @
3. T & g FrREEER, fEd @ fiel & 71 R Th-g W AR 9o w1 A g g g
F,+F, =0
W & Wil gRI AT T T k1 AN gRd g TE e €, sreiq
W,+ W, #0
aunfy, wo-Fut 78 g7 o g gHar & 1
4, wf-ef Tl 91 gR1 fRT T T T MOAT 9 off ®T ST Gehdl @ S@ieh ool i Slh-dieh Uehfd b
A T off BN ISR 5.2 ¥ ¥% W ¢, Wl HE-Fe yHg w1 v feafq § wam fmen e
5. ®E-Fel THA A & fgdia Fom @ waA 76 21 FwE-Se wHE w ged & fadig fam o ke w5
H 3@ S Gl ¢ FiAF Sl ok W01 o fagia i, Wl Sell % faw wE-se wHiE % tw geel
IR & &9 H HEeN W1 Gehdl 2l
6. FE-Foll yHg Geft ST WAl H N i {1 3 orsiea i ¥ off o femar s wehar € Az fammoia
fie W ARIfTd F el oF TR § 950 90 o g9@ i wfmfera w2 femr smy
7. Wl ol o anfi fordt fie w1 feafast sl gwen fondht fradien qon ety @t 81 e, e fie

7t ferfaw S forg fog ® g oFft €, 98 Sae @W=1 9 = fae o fig W feRk #ar 21 S e
feafae ot m g h 1 feorfa & feorfoe il o e v forg geht & g W foran o 21 fogm o fora foroept

W%kxz 2, feafew oot & fow v fog, Samem gormm 1 wrer feafa W fern mn R

8. ifykl ¥ YA 9o feufast ol ¥ Heg & 2 71 S<@oned, wur 9 gR feRe S v § feRenm
F e @ E IR A & wiw ¥ fefas w w1 weg fE S g 7

9. ferelt werg o <A (@) HeE o Woish vl § fig o1 shel 1@ Han wiferd @l €, (b) TSt St G
(AR G9g YOy & ©l) Weg ki GHIE % GvE € oF] il € SR Heg oh UAh &0 o fery ofn]
T B 8| aad W, Heg % 91 <A1 oS foehd € S € R a1 s ok fen weh e o arder fermmeen
o e S 2l
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90 Sfferehl

D I .
V()

5.1 foeht oq W foFelt o1 g1 fofq @ & @1 fom wHE
Tequl 21 EuHgds Tare R feEfatea afeat Vv,
YAE € A HOTHR £k
(a) foret =afoa g fohelt 0 & & W 9 St aet

HI W g Al feer ¥ feRen e @ e
(b) 39w fearfd ¥ Teela 5@ g fowan o @Al V(x)=V(a)
(c) Tt &a qe1 W frgerdt g8 foredt o W =refor V(!

g fwen T %l Vit
d) Tt Teet &fa o1 W ThaHH a1 ¥ TiaaE fard 4,_|_,7
TR W T T g §R TRA T wE | v
0

e) TFEl SrEm drers i faumeren ¥ @ & fau -
9 o gfat 9@ g feRen e & E X

v

[

(@]

(onte

o
=

5.2 2 Kkg SoTHM I i o S Ry H fewmmewen § €, 7N
o Terdlt &ifest o1 o 99E @ T WS W A R 21 A s
1 TIfeSt-=oT o 0.1 €1 FreAfefad 1 aiteer Hifeg V()
R e ufomEl 1 eren wif |
(a T FA W 10 s | o T wE B

) @Y
(b) =01 g 10 s H foran o = X E
)
)

() 9 W Fd 9a gN 10 s ¥ fwan = & | Q R
(d) =g = Tfas i § 10 s H qRedl 0 a b X

5.3 o 5.11 ¥ 8 oy feufas Fei-weri o 3TE .
f&u T &1 HO1 T et He Hife-218 W gr @ V(x)
1 T TaE fufa #, #E T & Ty, Ak wE § v
@, fo @ T oo % for, FO w AR e S g / 0
T AN, F01 1 ol e S off Frefer wifsw)
9 U Hifae g3l & faua o wifa fmes faw 3 fefas E
Sl sTrepfaar yfTE €l

o
1
oo
(ST
|
Xy

fT 5.11
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5.4 W@HE WA JEd T X © fore w1 o1 feafas oo ®wem “V(x)
VI = kx?/2 &, W81 k Sieteh 1 ot adish € | k= 0.5
Nm'a fau Viy) 9 x & 7ea we o1 5.12 ¥ @ w0
21 7e fRome & @ fawa o ofwia afawm g 10 =0 keo--- - —————--
el T T AR & AT 3T =IfeT S 98 x=+2 m
W ggEd 2l

5.5 frfafad #1 s < R 5.12
(a) Terdll ehe o1 o@I R0 S8 o SR SNl o I Sol Sl €1 e o foy Sagdsh S
ol fhdeh 99 W U i TE—he A1 ATCERl 2
(b) ¥mehg ¥4 o 9N R 9gd & Sefaeia wanell § qud &) WURvEn guchg R G 1 Teceld §d
Yuchd o eaad el gl €1 fR ot ymehq w1 gyel sen ¥ TReld §o g0 fmA T e g
B 21 2
(c) Teat o IRI SR 9gd & &fiv1 agAved | ¥Hd gU

Xy

et i ST & Fe HR-HR agHTEAE
yfady (IR I8 foha &1 &8 341 7 81) & favg <
&1 % 0T HH et St § R oft SRS P
IWIE YAl o THIY STl € O SEeh! Wl § e 15 kg 15 ke
gfg = B € ?
1

(d) fo 5.13() ¥ T =Afed 3o =12 § 15kg H1
FE FAHH A 2 m Fedl 21 o 5.13(0) (ii)
T 3 & g o WS T I Eied ge =ed AT 5.13
21 T ol R wE g € SN 3heh T R W ’
15 kg 1 SoHM WIZahT G © | Gehel hiferg
o form fefa o foan T & stfues 2 2
5.6 TEl famed i @ifea Hife :
(a) & I Gl oot fohet otg W Yeae 1wl © ol g% w1 efas il sedt &/ &/arafted
Tl 2l
(b) fordt asg g1 oo & foeg forw g shE w1 qRomm BHeN sHeRT Tiae/fefast s | e g B
(c) Tl agav fovm & el Ham-ufadd =i & T o aT@1 aa)/3Tideh a9l o6 SIS o STIshHTITT
Bl B
(d) o=t <1 el o sryemey wog o & ARE], S Heg o oI5 Tel 5ol 8; Fem &1 et Tiast S/t
W gamga et 2l
5.7 waaEy T Frfafed o 91 € O 36| 0 Sai o faw wror o i)
(a) Tl < fiei o Ty Hug o, o fie o1 Ha o sei gued @dl 2l
(b) frelt fie W 9 & + AARF 3 9@ aa F 7 A W B, [T6E F FA S qolw G
Tl 2l
() TFfd & 9% 5o o fau frdt o5 o o, fadt fe &1 fa & fFan 1 &6 3= @ 2
() Tt ervcameer wug o, fordt fenm 1 eifqw wifas oo, SR iast 1§ gH90 %9 Bl |
5.8 frAfafEd 1 S SMYE®, HR0 ¥ed g
(a) Tl < fafead—Til o yoarey Weg &, @1 el & Gog i sfeqaty § (59 o §ueh § el §)
el TSt STl G Tl 22
(b) = T o foRet yoaey weg w1 o orafy H @ ool YEE AT Gifed Tedr ©2
(c) ferel stocare wog o foIq W94 (a) 9 (b) o fa@ odeh SW @1 &7
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(d) % < faferE-is =+ feafast S Shaet Sk ksl o Ted, guaEah-gf W et Fxedt @ df gog
e BT A1 S 2 (A ity 6 @l w9 "z oh SN o9 % Wi feefast sl %1 s
R T, T T ey fafas s *1)

5.9 #E fig ot favmmeeen & 2, R =Xv ¥ THfada wfd war 21 Ee fhdt ¢ gaa ) § 7wl
STHATI &

(i) /2 (i) t (i) 32 (iv) t2

5.10 7% ffg o) vl & 9 & w9e § wh @ fon A ufmm @1 osoew ¢ gm0 fagem,
FTFAITA &

@ 72 @)t @) 22 () 2

5.11 foet fie W fad 9o et 38 e s gomelt & S8R z - 218 & ST fd %W o fog area
e T S oTW YRR © A

F=(i+2j+3k)N
W@ §, . k PN X, y- U z- 316 O STIENT Uik WGW B 39 O%G I 2-3141 o TN 4 m I
T T fd FH % fau ofa a9a g@ e @ wn fean s 2

5.12 fHet sfafe foFo gam o Tk soie SR Tk Wie 1 WYEE Bl ¢ S H ggd U Y A S
10 keV # 3R @ w01 &1 Tfas St 100 keV @1 T19 HH-91 Aol 8, geiaei= a1 Wi 2 e =
T ST TG HITU (SeraR *1 5 = 9.11x 10% kg, oM &1 §80E = 1.67 X 1027kg, 1 eV
=1.60 x 1071°J)

5.13 2 mm 521 *1 i &1 1€ 93 500 m &1 F9R ¥ Yoot W Rt €1 I o0t Rk F=E ok ad
T 9 (g & v IRRY o HRU) Td ok % i Rl ® iR e eifushan () =
T X S €, IR IR A% THHAEH A § A HIA T T R g% W ST A1 F TeA 9 TR
s RN ¥ Eela 9a g1 fRa T % fRa g 2 Al g w1 = gest 9% Uged W 10 m s
B "yl aen | w9« g fea e wn fea e 2

5.14 el @-u= § ®E 319] 200 m s &1 A F AFGAT ok WY 307 K1 KU A g Qs AR A
THTHT G SH = A9 lie ST 21 39 Heg W Ho Wieid 22 98 GEg YereY € A1 9y ?

5.15 fFdt 9oF & qdd W @ S T9 30 m? FEA FHI GHT HI HT hI 15 fade § W a1 21 AfR IhT gesht
I ¥ 40 m FW B AR 99 1 & 30% & df 99 gRI Fehat fae wife 1 swEmt fman e 2

5.16 1 THET sid-foafen TH-gm & Tk o § iR frdt sRfeq o9 ® formmazen ¥ §) 3k @y wuE
THUF HT HIE T Sid-faafan, St oRe ¥ Vo= 9 iaE @, 9e "eug s 21 A gug gey
g @ gz % uvar fefafed (e 5.14) & @ &i-T1 9iom gva 22

o o
1 23 % _ — @
--—’ 2
V
— W
=0 ——V—> (i1)
123
— )
- (iii)
4
3
faT 5.14
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5.17 Terei <iiceh o Tiiet A 1, S SeaieR § 30 1 101 S0 8, Big M
WA R, foRmeen § W@ W Mew B ¥ Ty @ v fk fo 5,15 I
¥ wefefa 21 9@ wife fof Gog o qveq ek A R S Sear 22 130
el oF TR HT Y& Iy 3R A7+ <ifore fF weg g 2 !
5.18 Terglt iicieh o Tieth w1 difasl sTaen 9 sigl 1 81 AfE dieish 1 ofer
1.5m # df frefag fog W e W Tiets i =1 91 g2 = faan
g 5 zasl smfwew o %1 5% W a9y whRY o favg @ @

Gﬂ?ﬂ%l m. A~
5.19 300 kg MM &1 s 2rall, 25 kg W &1 91 fau g fwdt wvorfed

9 R 27 km h! %1 THUAA =1 G Ta9H {1 Fo g9 9= R H B

fordt f9% ¥ ¥ 0.05 kg s &1 R & Fwrara el & %9 W fes ot fax 5.15

21 3 1 90 @rell 89 o 9EE el i W 4 g ?

5.20 0.5 kg SoI9M 1 Tk HU1 v =a x>/2 o7 ¥ Tl W@ 10 Fd & 981 a=5 m/%7 1 x=0 ¥
x=2m T& 39k faeem™ ® Fa 9@ g fowan w0 &Ed foRaan o2

5.21 FrEt JeEEh] o e, Gk A o g TSl e T9d Hd B (a) I B v O W I« o olsed
oo & wedt @ @ ¢ THA § THY TSR orelt 91g 1 SAHH F41 € 2 (b) A1g i Tiast Sl @4 e 2
(c) AT AT fof Taraaent o ST 25% Heit i Tz ol § ®q=fa w3t 21 g A = 30 m2, 3K
v=236 km h'! 3R 9g &1 ¥« 1.2 kg m? ® @l 3= faga wfea 1 ufchem sifem)

5.22 HIE Al oo FH HH & AT 10 kg 99 %1 0.5 m i F9E dF 1000 SR IS &1 9 g
& % R 5o &1 A an § @R g S afad © S 21 (a) 9% Tt 9o o favg fhd
w1 w1 ? ? (b) AR 9@ 3.8 107J St Uid fehciwmm Syfd S & S fR 200 e # R Q@ AfE
Fot o ufafda e it € @ o' e a|m wd #) eem?

5.23 HE TRAR 8 kW faea-wifed 1 Iudim &3l 21 () fordht difast wqe W @Y smofad &9 =t 4R St
I 3fEd W 200 W m2 21 a5 38 Foll 1 20% 9N A19EEw faegd ot § ®q=dia fhar s g
2 dl 8 kW = faea emmufd o forw fohae &=her 1 eTavashdl eft ? (b) 39 &5hel 1 qor Tt fafire
I HT BA o &AFRA ©§ B
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3T 6

ot o Treprar e guit Tif

6.1 STfHeRT

s steaml | 9 ge ®9 9§ Yl foag &0 (TH FH
6.1 sfir 518 g o fawg % w9 H o fRe ST qen sHeh
6.2 SoHM %= FTE AR T &) K1 MG 1 reEIA foman om fey, 77 A
6.3 zo e T Tu o TR TR % fvEl R A g B
6'4 S S S o &I § = feRan ST Ukl €, A S9 31eAa o qiomEt
6:5 4wl # B e @ IR R o favel W ot @] & T e

6.6

6.7
6.8
6.9
6.10

6.11
6.12

FHI0 3 SR 3HeH T
AT el

T SATEOT TE hI0F HaT
T3 fiel =1 dqer

e S

3Tl S8l o qid: Y5 ool
Tifeent

3= 4 o uRd: Foit iRt
3=l el o qid: goff fd
10T o

R

fermoita fe=

HAE

ek Sfem # e favg &aR gueh | o ® o |t
U SRR % B E1 g fivg (ufRf smeER 3%
fime) =t 7fd 1 R AR W T & A AR T IHH
farga oeRt s T 21 39 1eAr | B 39 ufqay %
W T T =T w4 IR faegd, W ufifaa favel % wfa w6
T T T | TR faeqa fave germaan o 6
e 21 o1a: &0 o1 fao=r us e &1 1fd 9§ @ gE
HT AL T F01 o T 1 T g Th A 314
TOT 81| &9 ol o f7ehTa oF SemM s i TI1d kT S0
H IR fR, afifd eThR o favel &1 fq i wwem o 39
STAYROT hl IYANTAT AT

T2 favel ¥ et agd H T 3 g8 fave A
@ S THA €| o 5g fivs T g five & ot
T YAvEa SR AR S EHt €1 T FHER % I
& T4t w1 FrE1 & st H1 R TRatdd 781 gl 38 favg
1 38 IR ¥ 7 T § fF B off owafas fave 9@
TE 3¢ T8I BIa1, ik ft ARG fve Jall o g9 §
forepa &1 S ¥ Wy U wed W feerf @ €
farepferall <o Bt 21 o7 e YRR 1 feafa § wen ufed,
22, ¥ o Ve IR el 9% T 1], Ug S favef &t
T T SR I THA, BH AN A <0 oF 3 faepfa st
2,9 ged € W w3 €1 eH 5% g fuve HH Y SR
pisicale eeeeieaul
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B C

Fig 6.1 7a-c1 T T sl 1 STEIgET TR (fhaer)
T (A H G&F 95 T P, P,.... foret 41 &0
Tar fa q &)

6.1.1 U gg fuve ® forE wem @t Tfaar &
Tehdt 272

3MeY, 3¢ favel it Tfd o Fo SN W 39 F9 1 TW
& hi SRITYTRT il FeH Teh TRIATRR efich OX T o
S T T qd W Eel (o 393 §) i &l 3R
e @1 B =i T gg v formn 81 7 a0 W =
1 3 Th! T U © R gHen @t shor Er-we =
® €, i frdt em @t o wHE a9 o we €
(fr=6.1)1 =T 7 g fig g T 7 o 2

S TR TTia J ot &7 faey w) fque &7
geleh 0 GHA 9T G Feadl 8l

C

for7 6.2 7 a0 W A4 Bl IR Gehal fAfcrex ()| I8
s TR T TE 81 Rt e W g P, P,
P, Td P, & STCTT-3ToFT o7 & (ST foF iR qerfd
&)1 ara ° geek farg P, 7 S ot <ff & g
g 9% s fa1 freel gT qgear &

3T, 319 G a0 9 W = H 3R Feohd gL
Teh 1 1 AHS! o a1 T W R W § (Fe
6.2)| 9% 3¢ fUveg (@) 7d aa o Y & IFeh! qalt
Tk TMIARA dT €, 37d: SOH THaLoT T Welid erdt
21 Afer o 6.2 7 ft <wifan © fo sk |t o7 o
faem Wt & o9 ¥ T I ® 21 oo fuve yg
TR TR H A |1 31a: 3ThT A T e ok
AT ‘pw AR e’ o 2l

I ‘g IR erem’ ot @ 22 9% wen & fou,
A, B9 T U 9¢ TUe o fSee! 36 YR =ea%g
F1 o T ® o 9% Tumia fa 7w e R
3g T i TIMIE 7fd & %5 HE & ¥6 qEA
fafu 7€ © foF 9 T Wa W % ey fer =
feon S| 9« 39 33 fyve w1 wHAE Hwifaa wfa goi
T BT o8 e @ ek e 36 gg fyve =t
TEoR S T ® SEeRT Ul7- 978 HEedl €1 AR
3T IRf 3R 3@ q AR B 1 4@, FFER H AMh
(1 6.3(a) T (b)), foemel =shi-gell (M= =),
TH-TM-T308 99 3 TH SR foa s Set
frdt @181 o 9fd: UM = @ R

\:5

(b)

fa7 6.3 T& R 3787 & 9Ra: g0
(@) &G &1 g@1
(b) FER HT ¥
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A, 79 TH U8 T HI Tl H R YO FM
2, SR 5ok o SAFeIero €7 39 3@ Hehd @ fh T
3¢ five & T& ReR 3787 o gRA: FUMH F, fqvg &7 &
U Tk g W AT B1 T8 I 38T b ofeaq dcl H &
3R 37T F= Y W eEfed 8l a9 6.4 1 T

a7 6.4 z-378 & 9RA: TF 3¢ 197 1 gUH| fve &7
g% fa5 P, AP, T g9 W GHA & (59T
F= (C, T C,) & R feorg &1 g9 &t e
(r,@Tr) 78 @ fag (P, ATP,) T TT=raq 54 21
3767 R fee P, S farg eeR & 21

oo o787 (F1=91 WA &1 z-147) o 9Ra: forsdt 38 fave
1 Ui TR SRR ¥ w1 § r, g0 W fee gg fave
%1 h1s T3 HU P, | Ig KU1 314 o qa: r, B
a%qaq?w%maﬂéﬁ{c e W oo 31 TR
I e % e A § ot 31 fA § T 560
FU p, o wfan T € S R 1 ¥, @ W R FW
P,, rﬁwéﬁﬁwwmw%ww e
W C, 1 ¥ g9 o 31§ % TwEq ad | ¢ F § R
P, QEIP SR S T I STeRT-3FerT dell | € 0 3 <M
aaﬁaﬂsméﬁamaa%mmﬁ%%mﬁgéﬁp
% fau, r=01 3 %, ﬁqﬂgéﬁ‘aﬁﬁw&ﬁﬁ%@%
Tg erifer off § ifeh o o7t feer 9

qenfy, i °oF D IS H, e fer 7@ ff
Tl T YR o UM o §EA SN § T T, Th
B WM W A e (f97 6.5(a)) | (T2 i TT(d o
o ¥ T 98 OF foan @ fF 9% T H 9 W

T W IR 7 gl IR gHfery 9 T
T T 1) U S9E o SUN W 8 TE A ¢ 1
9 UHR TAd A2 hi A&, gfH W THh qrueh-fag
T ToRd e & Ufia: Tk g AR 7 S fm e
6.5(a) W W1 71 7| (SeafeR & URd: oeg &1 o3
1 T YehR ST JTEEROT HEalldl § )| &7 3§ [ o2
%1 98 fa5 S8l 78 eRIaeT &1 el 8, e &1 Tt oft
&0T, T2 hT U378, 3T Grach fag & TR 2l
39 YRR I A T 1 THU T 30T A orell
Usl 1 q@l a1 Hfsehr-v@n 21 9 <@ e 5y
TehR o U 1 38T, &ifcsl qel |, T T (36X 9 S
T AT H1) H T IR T8 T HEAR W@ ok ufd:
B 9 S fag O ToRdt © o W erer w6 o feant
gt 8 (e 6.5(b) & fag 0)1

X

a7 6.5 (a) gHd1 g3 @2

(FTHT 129 O H7 eRdeT W g9 fag fEer @)

o7 6.5  (b) AT HIT g3 B9 T 9@ foqt vgfsar

Tot7 T & &1 (78 F g4, 50, fer §)

Reprint 2025-26



UN o FreRta qer guit Tifa

97

e U@ T € S SEeh! 378 3eR ¥ SR Sle
F T qd o 77 fag feer war @1 ol vfa o
sffures aifder amet o, S8 for oreg a1 Wfew-v@ o
T4 °, 3¢ fuve %1 wh fag feer war 7, 7 for w
@ T el § et ql R T @ W T enw wh
feer fag @ 7ol @1 qenfa, T stemEA A,
sTfieRierd:, B9 UHl Wa T8 faftre 3o wfal a
Hifra w0 5 T T (A st fer @ @l e
e dh Il 7 w8l S, AR forg goff fd e feer
3187 o Ufa: g grf

o7 6.6(b) 38 five T Tt 7y S TeAIadT SR goif
Tl w1 FareT @

7 6.6 (a) T 6.6 (b) TF & five 1 fafy= wfaar gomd
g1 o7 3 o P fyve %1 #IE @ fag 8; 0 fyve &
Fo7A % €, foraeh fawg d errel @oe d aaran @ g
75T I8 HE TAC B % fag 0 @ T vy & five
& TG T T Tr, T Tr, 81 07 STTT-3767T &0
R, fageit 0 Ta p#1 Rfadl 99 6.6(a) T 6.6 (b) FHT
g #19: 0,0, 0,, T P, P,, P, 5N Faf¥d &1 ¢ &1
e 6.6(a) @ 7€ T2 & 1 Tg TR &1 fefa 4,
fivg & farel ot 3t fargert O TTP o a7, T Bl Bl
78 off 7177 &, for 5 ferfa & op, &1 fRfia=rg, 71
a8 IV ST OP U 49 Zem (9 fo éifas) @ e
g, 9u W@ & S7elq a,=a,=a, | 97 6.6 (b) TAIRT
e i % wAe @ Ff T T &1 5 A e
O T P& &k A & W 7eT-37eTT 8 Gehd & 3R
F a,a, a & T G 9 & GHd 8

17 72 73

Tk 9 T R A9 HI 3R S F JeHh 3 W&
1 T 1 TS 8- TR TR R Tk fLer arey
o TRa: Tt TIfd) o7d:, Fehd T & Hed § 5 ‘g
3R 37’ 1 STk el B foRan o o woft ifa €1 5
3ol 9 o1 6.6(a) TH (b) Tl 219 9= feqyR =i
T A foell § @ fave ) fa, wEH s
THA-T % TR <@ T T o 6.6(a) W 3 ME A
IS T €, weis fo 6.6(b) | <@iE W wfd
TR Tel ot S Wk ot Tt b1 G §1 (3
@ W Y S® U 95 TUvs ek oY g9 T <A
TR 1 Tl S e i I T FWehdl 21)

A 319 T WA @UE H AT Heeeryol qe
grR R 9 AUl 5| Ueh U g¢ fuue ot =7
Terelt 1ot wX ferant 21 oii 7 &t folt w & few &,
T YR i TTTT T Hehell & - AT AN I[5, TATTROT
T IO T guiv Tf ol GEIoH Il T 07 38
e &1 7fq 57 a1 @ 9o W 12T &1 1 ot 7 fonddt
w7 4 fXer g, gt 7fq gidt 81 Foi fre T ot o
ufa: &1 Tk € S FeR B (S =9 o 9E H) a1 i
Tk U 3187 o URd: S T At B (S 3eR W SR
A BN o 9®@ W) | 39 1A H ¥H Uk fr 31 o6
fd: B Sl ol fd 1 g eTemEs i

6.2 THU Hg

e B 8 W TR SoAE s 9 € 3R fR gHeh
e W YT STelil| TErdT i 3e | TH & HI o6
fepm | et w1 A O ki fefaa w1 faem
aTelt @1 & FH - A4 "l (e 6.7)

UA

¥

fera 6.7 T F 3R 378 FoTHA =5 H1 Rl
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e f J wui &, R T@ fag o 9 gfEr
FH: x, T x, T 37 HN & FHAH FAA: m, o,
g1 57 3 HI o M AT M s C Tk T fog
g et O ¥ g8, X &1 AH @

x = TuX + My Xy
m, +m, (6.1)

FHIHIOT (6.1) H X I BH x, TH x, H FHHH

WWWW#Wm=mI=mZ=mS,

_mlx, +x, +x5) X X, +xg
3m 3

X

v =MW +Ys *Ys) _ U tUp *Us
3m 3
31 THE FF9H a1l FON oh foarg T ol
M 5 3! feafa faget ot faem 9 s

I A& A Hehd 1 A€ S 0Tl ohT S| aXeR)
%)f?ﬁm1=m\2=m, qd

mx, +mx, _ X tX,
2m 2

X =

T YR THM SEEME o Q1 HUN H FHHM F
dieh 3k =T R

AR BHR T n 01 &, ook SeHM el m,,
m,, ...m_ Bl IR Tehl x- 3781 o ST T@I T &,
RN oF STTER 37 | FHUN H1 FHE g

n
mex z m
- m1x1 +m2x2 +.... +mnxn = _ ixi

X 1
m,+mz+....+m, -

>m
i=1

6.2
SE xl,xz,...xnaﬁﬂﬁaﬁm:%ﬁ%ﬁiﬁ'ﬁ(%;;{
off S Terferg ¥ /I T E1 Hehd (AT A
e TqreT) Hehe i ¥k il € S 39 WEel W n
FUll o forg fopan T 81 Hehe %o

Zmi:M

T 1 el FHEE 2

M AR UG A 01 € S Toh T @ |l Tl
W T THAA | W Y B| 79 eH SH | foed 3
A 1 W@ T E x- TE y-o7e i e wehd €, 3R
1 @ wun T feafaE @ wEen R Ly,
(%,.y,) T (x,,y,) SR S FT Tehdl &1 A Afo fom
T T RO o FSHME HET: my, m, T m, ¥l E A
U o TR 1 $e99H s C FRemel (X, Y) 51

=aq e S e 1 &
m.x, +m,x, +m,x
x = ThX 2%X9 3X3
m, +m, +m, (6.3a)
y = MY ¥ MY, ¥ Msys (6.3b)

m;, +m, +ms

o heh W BN

01 (6.3a,b) 3 TROTHI i, TREAYEh, TH n
FUN o Weh TehTd o ToTq |ifdes foran ST Heha © 1
T THIA § A R, ke § %ol 8| 39 9@ &
T3 1 SoHH = (X, Y, 2) ®, Sl

E m.x.

X = Ml ! (6.4a)
m.uy.

Y= Mlyl (6.4b)
m.z.

3R Z:LMI . (6.4¢)

T M=y m, M F FA TR T GIF i
FNAF | ¥ n T 95 8, m, i HOT H FHAA T,
S (S O w Rl (x, y, 2) § R B E T
s g0 fefq-afcw &1 sEurom @1 M = @
IR (6.44a, b, ¢) Tl HANSIA FHeh Tehal FHHT
& w9 H fa@n o1 kA 1 AR r, id FO A
feufg-o9X ¥ 3R R go@M &= &1 ffa-wfew @

n-x ity j+ 2k
W R=Xi+Yj+zZk

dd R:m
M

TRl o e TR feran T Fn wikw-an €

[T o SHTE ¥ THIHON i Glawadr W &
Sifsr) afx ded-wn (Frdens fem) & oo fag =i,
fRu U wu-fem & s=mH o5 | faar S
Zmiri:OI

T 3% fuve, S fop Hiet-og o1 v =, "ga
YH-T1E W T 07 kT M §; 37 GHIH (6.44,
b, ¢, d) 3¢ favg o fou ot «F] eid € 59 JFR &
fauel & ol (wemOpE @ etust) w1 Hem saAt

(6.4d)
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AAferes Bt ©, T 27 weltentoll o, 9eft gerr-geres ol
1 AR G 9T T AT ST B R, Hifeh
Flf ok = I U 9gd HU 7, 0 e ¥ 5oque #
aa T 7 wehd €1 afg fvg = n S gomE
guel ¥ faufsa w5k somH Am,, Am... Am_ ©
Je s Ere Am g (x, y, zi)qtaqaﬁaaﬂ%tw@ﬁ
ql SHM o o fa3meh] o 9T HH 39 YehR e
o
(Am, )x; (Am,)y; (Am,)z,

X_ZZAmi ’Y_ZZAmi ’Z_ZZAmi

I T n ] FET H U Am, Fl 3R BT H
ql 3 GHRO HThT Fened 7F 9dq ol 39 Rufa o
{hUN o TN kil BH THhA § I hidll

ZAmi - J'dm =M,

Z(Ami]xi - J’xdm,
Z (Am)y; - J-ydm’

R Z(Ami)zi —>J'zdm

TRI M favs &1 Fa 5F9E 2| FAUE FR 5
frdenienl ®1 19 &0 W YRR forg W €
X=$J'xdm, Y:$J'ydm R Z=$J’zdm

(6.5a)
T <9 AT ATl oF qod |D1 s 39 ThR
fora wed &

R= %J’rdm (6.5b)
af B SHHE s i A ARune e
Ho-forg = @
R (x,y,z)=0
31911, [rdm=0
(6.6)

a1 dem =Iydm =J’zdm =0

& BH T SR o || fyuel; Si9 — oo,
MA-=ehfdal, e, B MR o FEAM Hl &l
O HE TS 21 (FH s | g H aedd T uE
o] 4 ® e goraH &1 g9 w9 9 faaon @) |
Fuftfd 1 foem ik &x Terdl ¥ 98 <91 Tehd § fh
E?@’%WWWW@%ﬁ
B 2

Y, Tk Taell B8 R foram Y, fogeh! =g ik
e (A THT STIRY FIE FAHR ) 31a e
(A% T ITHEHR ), THH! AT I o | Fgd
T T T FT AWME X378 o SR W 3R g farg
3Ok ST o5 W o of df TadT gatafd st 3fe
Y TH T Tohd ¢ foh Tk x W o W8 dmew &
TUE dm 1 S —x R ot feerq 2 (F1 6.8)|

dm dm

y 0 ,
—F——J-—————F ——— I===—=—> x-axis

X X

ferd 6.8 TH Taci &€ HT FHTA H5 AT BT
TS H & SIS T ATRH I § 3R 30 hRor T

[ xdm =1 = 31 € ST 21 S (6.6) SR € R
u fog & fau waena 3= @1 9% fave &1 seme
=, B 3Td: THIT B 1 SANHAT o5 S S0
% B T Wada gafifa & wEn o e Tehd €
el Ak foh SRR A1 STIAIHR STIE 1S drel Ht
Bl o fau ff @m] g @ |+ fuvel & fau e
TR T fa5 (xy.2) W d & 539H ¥ea o fag
5 (x-y-2 W & 3T =909 &1 9eh faa
TRl 71 (T T & e i 37 geft favef & faw ga
fag, wWadT-gufufa &1 fag 2) 1 IRoma:, e
(6.5 a) H U TT it TAIRS I B S 1 3q AT ek
g geN T SWiaa @t fyvel &1 soaum s Sk
ST oheg W& gl B

3QTEYUT 6.1 TH THETE 9 oF I W W@ T
qH HUN T SHAM K A HIfU HIN H
SSIHM HAY: 100g, 150, U6 200g €1 1yt =
Yook 9ol %1 o 0.5 m @1

&t ur

200g B(0.25,0.25/3)

°c
51
18733

100 g
[9) (0.25,0)

faT 6.9

150 g
A(0.5,0)

&
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x T y- 319 o1 6.9 # WA SR g4 @ 99aTg

e & ¥ fogai 0, A W@ B & fReis e

(0,0), (0.5,0) T (0.25,0.25 /3 ) B AT fF 100g,

é50gq-of200géﬁw1=rm:o,A®f B W Tafeer
IGES

X = m;x; +myXx, +msXx;

m; +m, tm,

~ [100(0)+150(0.5) + 200(0.25)] g m
B (100 + 150 +200) g

75+ 50 125 5
= m = m=—m
450 450 18

[100(0) +150(0) + 200(0.25V3)] g m
450 g

o5 B
450 9

m=——m
3J3

oM s ¢ T o qwien man 1 e € ae
IS OAB w1 I o Tt &1 1 3119 =1 Fehed
g for o == = @2 <

5 G Hie

7 HeTsh (ALMN) i ¥R (MN) & HH=R gaelt
ufgal | wier W1 Gehar € S fE 6.10 W g9
T 2

rﬁnzﬂws.z: T TAYSThR ®eleh <Rl SeHHM

faT 6.10

Guftfd o YR W & 8 Fehd © foh 8 gl
T o, ST HeA fag €1 SR ed weft ufgal &
7o fogatl i foam € ot g% mfeaent LP 9 2idt 21
TEfey, | &S #1 52@E &= 39 WfeFs LP R
el STErEed B 36l YehR 8H deh Y Tehd ¢ Toh T8

et MQ 3R NR W off srafeerd gl ofd: 98

M oh il AfeAeRtet w1 Wt fag wfa g

F1 hsh G R <
3QTEYUT 6.3: U ST U L-3THfd o %etsh (THh
it =93l WiZ) 1 SHHM s A I,
reent fafq=r spometi =1 fo=t 6.11 o <wifan )
%eTsh sl SoTHM 3 kg Bl

g7 fo96.11 % FERX Wy & 94 ot
L-3Tehfa etk ok fafir= sfist o feenss =@t o g
& S foa o ifohd ferw U #1 w9 L-3wepfa T i =
Y et o1 g1 uH gehd € o o yede o a5
ST Im T Yk o kT 54U 1kg €, Fifh Holh
T €1 3 d9 o o FeEH % C,, C
siRc, ¥, < Tt & faer & S S 5
AR 3Ten Tl wEen: (1/2,1/2), (3/2.1/2),
(1/2,3/2) ¥1 &1 e Tehd ® foh L-STehid o1 geaqu
&% (X, Y) 37 oA fageil &1 s o 2

Yy

\< 2m >
F(0,2 E(L.2)
.Cs
___________ D(1,1) B(2.1)
°C, E oCc, |Im
500 A(2,0) x
faT6.11

. [11/2)+1(3/2)+11/2)]kgm 5

(1+1+1)kg “s™

v [la/2)+10/2)+1(8/2)] [kgm 5
- 1+1+1)kg B

L-3Th{d 1 So90M o5 3@ OD W Jedl &1 39
o1 T 27T g9 T TRt 7T o6 o gehd O
MY o1 Gohd §, oh9? IS I8 wH T o 6.11 #
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T M L ARG Wk o o ol o SoTEM
HAT-3TAT BId a9 39 TH Theleh o1 SeIHM ohs, hdl
T FH? <
6.3 U g ol T

T ohg, 1 GRWY S o 18, 379 89 39 feufd
T 2 fF n &1 & U g & fou suer Oifas gec
1 fae=m Y Foh| THiRT (6.4d) i &9 R 9 30
TFR fo@ T B

MR = Zmiri =mr, +m,r, +... +m,r, (6.7)

THIHTOT oF AT G&l ! THT oF 98l 3Teehiad
T -

dR dr, dr, dr
— =My +tm,—= 4. +m, —=
dt dt dt

M

"dt

aq

MV =mv, +m,v, +... +m, v, (6.8)

S, v, (= dr, /dt) o™ FU &1 T €, v, (= dr,/dt)

TR HU HT G, IAME 3R V = dR/dt &
1™ & TEEE g F 9 21 oH <, R TR ue
74 o & fFom, my, ... 31 & 99 T %
Sed el §1 THfGN, THE oh WU WHiRl i
FEHTAd HL THI THA STk W9 STAh] SIEl F_R

foran 2
THIRIOT (6.8) hl AT oF TTUET STehfcld hid TW-
dv dv, dv, dv,
M = + +

—=m—+m, +...+m,
dt dt dt dt
a1

MA =mya, +m,a, +... +m.a, (6.9)

el a, (= dv, / dt) ToH 01 R RO, a, (= dv, /dt)
T I 1 @O T, TR XA (= av /de) FO0 F
™ o FIHM S 1 Rl 2

316, <A o fgda FEmER, o &0 W @™
el 9 € F, =my,a,. SR H R M a0l g €
F, =m,a, , 7| T9 THHI (6.9) Fl &0 3T YHR
o fer@ Teha &-

MA =F, +F, +... +F, (6.10)

37d: U o TR o el SHHE & FHAE F5
o @O | TN hid T FH 39 SO W T e
TRt Il 1 @l AT 9 B g

=M 3 ff 99 30 98d ®U W @ 9 9d
F, %! 91d %3 ¢, 9 98 ®IE Thd 9d T ¢, ek,

TH B0 W A o Gt Set w1 afee =@ @1 e
91d 84 3 HUN o faud | «ff %E hd 21 TA®
FU W A A 39 gl H HE T8F g B S
fa @ aX & favel g0 eWifaa = R $w
Hlake Fe1 B S e & 3T o H TH W
R ANTd @ B e o gdE 99 9 gm S
g fF 3 omfafid 9@ Wig TR U & SR
faudia feen & %™ & 9t Sl o 9 | 91 Sid
g @R zafery GHieIor (6.10) # &l i Sied o
TR AN Y 8 Sa1 8| GHwn § Shad aed ool
F1 ANEHE @ WA B HHI (6.10) HI R 39

g fore Td ©
MA =F,,

(6.11)

Sl F,, f@ o woif @ gt gt aea sl 6
afewr InT 2|

TR (6.11) Fardl € [ 01l & fohel (b &1
FeTHA S 59 YhR T #XGl & G e &7 gyt
GoTAH 3H Gehlsd g SR T 8T 9 39 W
SR &1

M 3 o §omM o 1 T o fawa § S ok
faw, o o e o ordles well o foma | g
SMER &l AfeT, 39 32Fd o fou gH had aed
Al i €l S T STEvIedl €

THI (6.11) A= HH ok faw g5 F01 &
e &t gt gifaa 78t et 7€t e &l o1
T wre ot 8 "Wehar § fEd de-ae & i
Tt =, SR Yg TMRO T hTd g, St
TGO T FOit 7Ifd o6 FAeH g T 3¢ T off
B Heha &1 TR ok oft 21 IR THoh staget ol o
ot oft WohR it T &, SHeRT S| ohes THIHROT
(6.11) o SITER & TIfd &I

IRfAd SR o fIuei &1 e &l &1 W&
ZEBR H A oF 9o 3T GH 3okl 0Nl o M &1
TWE I9eR H o Thd 21 €H SR A R IS
M 7o A T o oM o i T1fd 71d
T T T TR fo, a9, T el 5o
R e W ol Tt STEA Sl i R o gerE
g W YATE /AT B

IEt FEfafy g fuvel W o e o favesm
AR T8 SE Ul % TA o faw AR eft)
BTeTfeh, 39k foTu his TqW RO &1 Fardn T4 |
39 TH 9% U Td <, F g & el A, e
foq %2 & 7% 7 fa=n o for fepra o woff ofq, o
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HOI H edies Tiq A dl off € el SR 9fg oft
0 off| 3T | 81 9 A i STevdehdl T8l W&
T oherel B9 AU Ted AU TE Ugid o1 Sfifee
T o T 7, 9%, w6 o fafy ot 9 A o
2 foeh g (i) W9 3@ fuve = fow soff wfq o
B, (ii) T U9 a1 former o o dE-aE &
idfies TIfaal &, TR Tfd i ST Hich A
HHIRT S Hehdl 2

y/\
J &
TEE A FORR
N2
/,_// | \3:‘
Z
O\ FEA
‘ \ 1 Am
L \ N
[9) X, X7

7 6.12 #4987 & @USl T 55991 &= [T &
a5 4l 3H WIAAHR 99 T FeTdl g Il
S 59 W I faewie 7 g W Tl

o 6.12 THIHIT (6.11) FI TI< FHH el Th
ITesl SR B 30 Fiftd TRere R 99 T et
T TH Y& gl § 6 I Ihel § foRay el 2
oI ek ol ST ol © THfAT ST S| M
= I A W T GHE TE Bl JaS 3R ST
QUel W T ael Fd 98T 9d faehie o 9] ot
It & S faehre @ wget o, it gedt i TEmRyu
| T, AET T oh A YD oh FHHM hF H
IR 991 foohle o o] Wt @l a1 wWar s
faemie 7 g =1 feafa o g

6.4 UM o THem@ T YTET GaT

YRl II% BN foh @ Felmm st IRAT e aren
EC
p=mv (6.12)
3R, Thd F0 & fau e & fgda fFom =t &
Hisnfas o H for@ wehd ©

_dp
= (6.13)

&l F U1 W AR 91 31 3Ted, 379 89 n N o
e free W faem w9 gomm s Ee: my,

ng,...mn%ﬁaﬂmz ViV, v, &1 0, TR
I fohard & gahd € 3R S R a8 5o off o
B Gahd § Tel O H1 WE I myv, , TR FH H
W T my, v, 3R T YRR 37 HU & W o
oFf F)

NN o 39 ™ 1 a1 @I AT, Thal Ho1
o W Fa % |iEw A F SR g

P=P +P, +... +P,

=mv, +m,v, +... (6.14)

+mnvn

9 FHII I FHHIT (6.8) H Al hH N,

P = MV (6.15)

3TA: PN & TH 1T HT FeT 3@ GaT, [
% FA FHEE T THF FAUN FHE & AT &
TIAHE o SUER glaT 81 FHIO (6.15) HT THI
Hroel e i W,

dpP dv

=M—=MA
di di (6.16)

HHRTT (6.16) TS THRT (6.11) ST o1 HH
™=
dP _

E_Fext (617)
Ig TIfd o 2T & f5d1T (99 F1 F9F & 5t FO
& 19 o fo7q g foar o 81

IS FHoll o fordll TP W @@ 8 =@l 1 AWM
I B, A WHIEOT (6.17) o STER W,

dp
—=0 A P =3={%
dt

37d: 9 U o el oM T & S18d aell
IR I B © o 59 R 1 et Wi Hort oTR
Tl 81 I HUI o Uk (@ ok fow ong g aren
W Golm o T 1 T g1 gHie (6.15)
HRO1, 39T 31 77 Ff g ® fF 5o R ) a
I Fel STed 9l I Tl © ol THoh KU ks
o7 gREfad T8l el (39 L™ ¥ &l o6 e
ST HId THA H THIN I8 AN A Faiil ok e
1 el SIHM TR &l B1)

2 3, T o1iafte el o &ron, =1f7 39 el &
FHTUN S 0T Teh TR W ARG hed €, fendlt ferferse

(6.18a)
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HUT 1 THA-UY HIHT Seet 8 Fehal ¢l TR oft, afg
o™ W M el Fd 9ed 9 IF 8 A STHA
5 STE-aT W € Herdl €, 1fd, Yo hU1 ki e
Tfa @ el YW 9 W S 8

i1 TR0 (6.18a) T A< Fefienon & qod
A

P,=C,P,=C, P =C,

TP, P, P, W@ W wiEw P o, HI:
x, y T 2 faen ® /99 § iR €, ¢, C, 3= 2

(6.18 b)

He
He

CM

—O > - —-—-> Ra
Rn
R
: N

(a) (b)
17 6. 13 (a) TF 9RT T ASTT (Ra) TFH 3T9&7FHT Eoloh
Y IS (Rn) TF T STH1-FH0T (EHorad
WA FT AGF, He) § foraiea g g
b1 1 Ze9HH &= Gl J Bl
(b) FTHIT 5 1 R s7awer 4 391 9RT 1
eTq (Ra) #T fa@ed| qHl 3= §T &0
T @R &1 faaddd feen & afaar gid 8

ek SEeW01 oF w9 H, 3y, eam o i S|
frdt nfqam eem ifves o feamfoea g W
forem Y| egm &1 Tfus Th ted o AMfas 3R
TH ehl HU § fa@fed el 21 eF-hNeh 9o
T3 & oTdle 9ot T IR 3§ W YA SEd ad
T0F &1 @7d: ™ w1 el 1@ o, e 9 ued
3R &9 ok 9% U Tedl 21 faeed § se= gu el
FH7, TS 1 A T Achi-o1, fafvy= feemedt o
39 THR Feld & T Soh SeIHH g 1 THA-9
€t 1 el @ 9 R afaa e 9 ted qof feaw
Aifes Tifqa™ o (93 6.13(a)) |

Ifs 71 TH TQ Hed B9 9§ 39 & uiEA w1 g
form somm o= fer =1, o 3o e o @t Tifg
TR et @ veedt €; Seaw gu S ot Tk S
faradia feen o 39 YRR TiHH B € foR SR See o
feor @, S Tt 6.13 (b) | =@itan = 2

(@ (b)

o7 6.14 (2) FFF (7379 7714 1 78731 S, T S, & T
7o, S FHVT: 975 @1 TF Faq @ R 3904
Tq 81 AT A9 @ C §HIfd
T g
(b) 3G T [AFE FT AT 5T §THH Fw C
feer 2

O oht T Helelt aga S wHEmet o S W
qae T fednfea e Headt wwen § swhn v,
TARTOTEN o TeH-ThH hi STUT, SAHM-hs o HH
o Hr w1 SEE B 2

Giifae! | JATa (IEAd) &=l 1 9™ S U
™ 9 €1 A% FE Sed o 7 o e fmd gfma
4 1 SN % T JoRkI-hUl 1 e =l & ST
1 6.14 (a) & 91 7201 31 o & THEA goAmE AT
Tl e o T gy ot <wig QR 9 e Sfed
fe@r ved €1 9k eq oauH o o %H ° <@ 1 gd
o B T A A e 5o ohe o IRd: T AR
T W TAHH € Sefeh oM T feR 71 e ¥ T
ST A& Rl IR Y o A o fawdd fad |an
& 2 (f996.14(b)) | 39 TR 37 &5 1 T 9 &
Tt o GEeH o fAffa et @ () S o Bt T
@ | gum T (i) $9EH SR oh 9Rd: A&l @i
FAHR FHE|

ST < SN 9 A B, T e & wwhd
FI T TMA Fl STHH hes H1 T SR FTHH s
% URE: A § ST Heh @Al Uk Td YA
TRt © fEd fe 1 vfa @l wEeE o "
firerdt 21

6.5 F WAl 1 WEY TUHHEA
= il e ifast § 39k S9N o favg § ugd 9
A S § HwEE 5 (FE, e, k) | g |
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gfeen o6 31w A 1 uReTo *1 off| TH HeEyul
i vfer, w, < wfew vfer, oo wo foremT <6
AT UFAEE g TR 1 S @)

3@ Y I ARIN w1 TH A YHR H1 OH
wfeafo H11 Jg Afew o {1 ol 1fd § Hefud @
TecIqul AR, ot el e Fivia o, afewr oE
o ®9 ¥ g ®1 S 8

|fEyT U kT TRYTET

3 afeeii a TH b 1 G TUHESA Tk TH G ¢ ®

(i) TSre1 ORI ¢ = absin g 8, & a W6 HFHHT: &
;Er’béwﬁmw%\aﬁi 9= wfesli o o= &1 ®
|

(ii) ¢ SH T & Ifereed 8 fada T b it €

(iif) F &H Tk <feroer U of IR 3HeR! 39 WehR T
foh 51 9Y a TH b @ | B R e 39
qa & Afgerreed 8 iR fhl oid %1 a @ b I
3R o, @ U T ek ¢ Wi fen § e s}
Tferomerd o= w1 W T 6. 15a ® <wien e @l
IfE o9 TfEel a T b o T o AHeAIE @

& ufika: 3T e 21 i STl i 39 YR T

o 3o R a9 b &1 IR 3@ &, 76 39 &Y HI

el g ST ¢ I 9N s S o+ 6.15b |

<31t T R

Tc:axb

4’c=axb

o —— > - -

(a) (b)
fer7 6.15(a) 31 TN & Qi UES H1 o i
FH & forq Iferomad 9= 7
(b) T TUEHS 1 e Fa & faw qfeH
g1 &1 94

Tfed &1y & f77m WA T § 30 YHR Had
T Tehd € : 3T (e B HT BAl Bl a Wb T 3R
Tehd Hd gU el 3Toh el gU 1S 1 fat ¢
fem S

€ TS T 8T 5 a 3b o o= &1 0 5d
21 fo516.15 () T (b) & 379 © &0 O <o T €,
T IO (360°- 6) ¥1 SWiad fremi § ¥ wiE oft
7o\ T T99 a WA b o &= &1 BT HI0T (<180°)
et Fraw e =few) =l e 6 B

Fiifer AT O H, 0N e i oF fa¢ Hid
(x) T =1 ST fohan s @ safae 59 oM i %
oM ot wed 2l
o oA < o 31 kel &1 ifw om wAfaftem frm

1 e Al € SIEl Tgel S T 2ab =b.a

T, 99 O wAfarma g #1 aed T8
W,ﬂﬂf’v{axb;&bxa

axb TS bxadh IR M (gbsin g) © : 31K
3 g € SH q & AfereEd € feW a T b
formM 21 @9, a x b o foru gfaqomed U= *i a9
b 1 3R SHMT Bl € ek b xa o T b¥ a !
AR gRomHa: A < afser faada feem o e €

axb =-b xa
o T TUH H TE U=k 07 & THH WeAdT-TTd

FIER| TEdd o Fad (A 3901 | yfafera

T W) BH X - XY - Y IRz, —z fHew

&1 IRoTEEy Tt Gk & st o fog a5

S TR WIFR a—-a, p_ —pl 2@ &

TerdT H a X b T 1 BT 87

axb - (-a)x(-b) =a xb

37d: Wadd ¥ a x b &1 a8 T skern
o AW ud wfew <A & A |iEw-AR W i

B &1 e

a.(b+c)=a.b +ac

ax(b+c)=a xb +a xc
e Tc=axb W A & &9 H ff for@ Fa

g1 3Heh fau g9 o Wik UAEl i SR

STETSH BRI ¢

() a xa=0 (0T I Few &, A7 = qrm
oAl <L )
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W:Q’WW%Waxa o1 gREmT g
a*sin0°=0| ab=(3i-4j+5k). (2 +] -3Kk)
T T 39 9RO W 9ged € fR =6-4-15
@) ixi=0, jxj=0, k xk =0 =-25
(ii)ixj:f{ i j k
o <, o §x j 1 9RO sin 900 @11 %, df axb=|3 -4 5|=7i-j-5k
i 3R § < 1 aRmmor | ® 3R 3k e 900 T 10T 2 1 -3
T T ixj TH THE WY B R j R qA h o ¥ fF, bxa=-7i+j+5k <

sAfere <faomad S o FEHER I Y a5
Gefud 78 Thish 9fey k 71 36 YR 219 7 Ff g
F Thd ¢ T

jxk=i 3R kxi=j

S TOH o A fafTHIa 707 o STUR W &1 &g
Thd ©-

jxiz—k kxj=4, ixk =4
2H 3 ff SWea 9w PH =Sl H AR
i,j k=0 0 H oTd € o Tfewr U ek € @i
IfE weh1a A T2l o € A 9iEw UM FHomcHS B
316’
axb=(a.d+a,j+a,k) x(bd +b,j +b, k)
= axbyli -ab,j —aybxﬁ +aybzi +a,b,j —azbyi
=(a,b, - a,b )i +(a,b, —a,b,)j +(a,b, -a,b, )k
IHIF STk I FIH H T T HI< OGS
%1 I a1 Bla x b i ek i el SHSTh i

T T feetfire (Wrfurs) o ®9 ¥ forg god 7 i
IqE W § A B

i j k
axb=|a, a, aq,
b, b, b,

ITETT 6.4: T TRV a = (31 - 4] + 5k) TT
b = (- 2i +j- 3k) & RV TF TR TUAEA
719 Ffea)

6.6 IV AT 31T THeRT IWT AT | Haer

TH S9N § B 77 A o R0 a7 R €, SR
woft 1 & gHeRT A iRt 82 W I8 W6 Yok § TR
Hult 71fq H fave 1 g&® HU Th JahR 99 T Fadl
2 forelt Fo1 1 @G 3 IFek I S Y Heiferd

fe176.16 & fEex 3787 o URa: o1 fXeR (z-) 3787 o
Ra: gAd 3¢ fyve & fHdl & P &7
FAHR T T T I H &5 (C), 3787

R STarYd B

Bl 81 31 < URE ok ot o1 HeiY T wiewr qoE 9
e Bl &1 9w U ok foma o e et srgum
o ugr B
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afiferent

e Torst 6.4 JH: S| ST SO T4 T 2, R
Te fyve =1 s fer a1 & ufa: =off 7ifa o, fove
1 Yk Ul Ueh I W T il €1 F g9 298] ok
v T | el € ook g 3181 o SR Sfareerd
B 21 Tot 6.16 9 &0 Torst 6.4 1 T & o € 3R
a8 o (z-) 9191 o 9Ra: A0, g¢ fuve o, @&
fafere %01 &1 fag P R i {1 F® FU TE g9
I & TSRt ohs C, o1et W fed ©1 99 w1 B e
2, S fag Pt @11 @ oivwed g @) o o ' P
fag W %01 %1 W& o Giky v Ff <o g1 sHent
faen 9 o p fag @ @i 7 wEl W@ & e 2

T TR At TEE A o SIS RO et feafa PR
(e 6.16)1 T PCP , At T9I | U o HI0A
foReTTe AQHT WY B1 At THI | U7 T E w0
ATAG/ AL S-S At T A S gC ARG H
€, A AG/At T | Teh EHId 0 W il € S
P g W 01 1 e 0N ST de/dt R Ao
FHT AT H T § S FW ) IH T
AT 9 gH 9d ® R g an |fge &1 ufmn o
& HUE 0 @ F A" AU Th WA GHIHI
U=wrgll WEd TR ST Gehal ®, Sl r 99 i
e 21

T <@ T fonelt fRU U &7 W SRt o = wr
3 favg o Teft FHoif W A eIt 71 o7 feor st @
r, 0 W e foret o1 o, Tl aror W, @i ey,
g

U, =wr, (6.19)

7gl it Ferhih (%1 WM 1 W nqoh 9l §, el
nﬁg@%waﬁmél

7y W feerd ol & folw =, R sEfeT
U=ar=0|3m: 315 R fed w1 @& 1fd 781 il
Y 9% I el 7 fR oter flem R

oM % fob g |t H 1 g9 HiviE A
form 31 T & 0 F T FvS B FAT AT FE
gad 2l

Tt fave =1 g IR 1T 7 SIfyererT g9
I Fara o 59 T4l 1, fohdl ST 7T &7 TR G
3 & werd 81§61 FhR, Y goil 7 % o0 7 FE
T%d & o gt fRT 1T &1 | fyvg o gt For gu
IV 3T gAd 1 e < fo feer st o i e
ge fave =t woit fd &1 =8 eifvaemn, SR o=l o

(SIET S9N 6.1 | S T €) fUve 1 ' W wh
T | Tfq hear @ 3R T g9 318l o AfeTeeead 9 |
feord e € TST@epT o 3181 W el €

AR 314t ak o faa=a © U9 oar © TR i
AT T AT TR 2| fohq qea 7e 7, Tk e uw wikw
Tfe 21 g9 39 qe4 & TmeA 1 yfie ok fau w1 qoh
T <7, 99 98 °H w Tl Th R ot & ufa:
Ui H, v o WiEw, YU e o TR I ¢,
AR 3¥ T o o ear € oo wh <faomed o=
3 &M 5& 3k I i fyug o ol &t faen o
U ST IfEQ o 6.17(a) | 39 Ak 1 9REm,
o = d6/dt, S HR Fdq= T 2

LR

o7 6.17(a) 913 3fevmad 99 o 99 @1 fqUe & Fui7 Ht
foem & gaTen SMQ @ 99 HI00F I @ F
feem H St 9@ Afs fyve o g &7 fevm
(ararEd =1 3faromed) aserl al w @t e
ot g5 ST

fer76.17 (b) W%Wwaﬁﬁw@nwaﬁ
& 9T 81P forg W feera 7 7 W@
M v=wxr T QW@r [ F

3R 7 59 g9 W Fordl &
39F W Gidt TE Tyl IEm @

srfzer 21
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3, 37 B WY PH%A x r i i H THS
3R W foh =18 o =Fek s €1 fas 6. 17(b) i <,
S o9 fo16.16 1 & 9 ® W, Tl 38 HU1 P H
Y Y o fore e s T R fee |, fer (2)
181 o 3Ty Ak @ 3R et fog O o |mer 93 fuvg
% forg P 1 fearfa-fer ¢ = OP @i 7 21 & & fof
ol forg 1 g0 18 & SR & @ T R

I W r=w OP=w (OC + CP)

wfhT @X OC = 0 Fifeh & IR @ OC 2l

Ad: @Xr1r=wXCP

I X CP, @k Tela €, A 2-3181 W oFf qern
HU P §N S TN g i B CP W ) o1a: I%
T o P fag w il T wael Y@ & ey B
x CP 1 9T 0 (CP) §, i @ T CP TF TR &
e €1 B9 CP &l r, U Wef¥a e =ifew arfs
Tk 3R OP = r o UfAm & Gyw =1 feafa @ <=0
ST 5eh |

W:mxr@ﬂwmémqﬁﬂm er%
IR formet faen o1 P g 99 T g9 R i T
o9t Y@ o rfee €1 = fag P Wi o9 feer 6
afmmr iR faen 21 e

V=@ T (6.20)

S |, G101 (6.20) 39 3¢ fUvel & FuH 7Ifd
T oft A et € S Uk o o ufkd: Y 7, 99 we
&1 FAA (951 6.6(a))| 39 TE o AW H,
r % 1 feafq afee wefim & @ i fer fog =
T fog e AT T =

M 3, b 59 &IE a%g TH R 378 & gRa:
o7 X & A EE & G 9k w 1 Rem T8
FoTdtl &1, SHHT RA &U1-§7 TGI8l &l
ST ST g % "rel § @ @ IRET SR fem
I TET o GTY TEex @ G &

6.6.1 SIUTT =TT

A e T g o & w wofl i Herft sve @l
off SHi e T e © § 9 T T ST S
T Heeft SAeAFA 1 M weE o IR e sw o

9 B9 Hedl- At afifed &1 Tmiaeor T i Tias =%
Ty =1en W fowema (Ar) 3R @ a7 (v) & 9q9
21 Suft ifa o ot fowera (6) T I o (@)
FIUNOMT 2| d9 uE Tneifess & © fF S '
T TTfd o W o i o 9Redq &t X o &9
o ufenfira fepan on o & spoft g o shrofia @Ror
ot gReIYa 31 37a: HI0HT @O @ 1 IR9m, T893
o WIUe hHIUTF o qREd i X oh ®Y A HT Fehdl
g1 =,
,_do
dt
e i s1e7 feer @ @ @1 o iR sHferw o
femm off feer B 3o feafa & qa wfer g sifew
TR | o5 W © R g9 fora wehd ©-
g dw
dt

6.7 ST YUl TS SV HT

TH STIAN ¥, TH TR UH I TR ¥ ST wH
fomeht 31 wfee F |feer oM o &9 o qRefua fea
STaT ?1 A TRET, Sk oew <@h, wuil o fem,
foermet g fyvel =1 wfq &1 foe=d & o =ga
Hequl iRt 3T HI T

6.7.1 Tah T WX RITUA o AT ML

B dien 2, o Tt gg fyve =61 wfa, = ®u
o, i T TR 1 GASH gl 21 At fure
forelt forg o R Y@ % oy fer ¥ @ T
et U A It 1 TH S © TR Rt oeg R
T Tereee ¥ e @ o fag (i see
T w0 U1 i oh foft) ot w1 MEvashar gl
B T8 Tneifas yed T Sedl ¢ fob it i A
o qod ®9 A G Tl T2 % wy feufd gR T
9T T IR qARH o foru smed fhdt gR &1 @rer
T % HE HT I A | §R Tk 3¢ fIve & S FHoefl
T BT TR oTell Heater 31el o qid: IH Fehdl 2|
g I I SHE 8?2 TE df e & ? R 9 q%
@S W I T8I A SR AE A8l g0 SRl
fo=q, fwdl «t I g a8 1@ fear w0
Tehal 8, Ta T B1 Hhesll @ ToRA el SeAieR
W W H Ol 94, gROH &g Al g Tl
I &l KL Fehal Torg et fRu T afmmor =1

(6.21)

(6.22)
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ER 1 YAE W Fag atfush gret e €1 goft wta o
I 1 g € A, dfess, Te Fel 3R Y o
STl € 9% off Hewyul g 2

it g & o o TAge T T Sl €1 EeR!
U (Ieh) @rerel 5 qH A el i 21 (B9 &
el $iR Sfch vl T R TRl AEeR i)
Tl B9 Thd &V oF faftre AMe | 9@ ool wi
TRTSn <1 G H 3T STAURON hI ST FTGH O h
e 31k 35 favel o forg @y =i &w, soiF ofa o
R T ER A R T 5 e % i
T 9 SHhT e ol S|

fe76.18 1=rxF, 139 a1 & or=aq & 98 r o
F & 3R 5qeht 397 sferomed 4= o 29 g’
S ST GFdt Bl

I, p fag R feerd el 01 W ot F o & @)
e fag 0 o wme fag p o feafq afcwr v @1 (o=
6.18), A A fag o WU HU W M A dal
sl Frefafea 9feer PAwa oF ®9 H gRer
[ERIESCUIS

T=rxF (6.23)

I SOl Tk WiEw TR T ThH Gohd o Wk
FUTHIAT <1 Weh 38R 7 29 &1 7 1 JRH @

T=rFsinf (6.24a)
Tvl%Sf rWWrHﬂWWﬁOPHﬁW%,
F, 9l F &1 URA0T & @16, r Td F o ot &l @
101 7, St T o g e R
o ol o foeid g5 M L2T 2% | s8eh! fommd
& B W T R S | ey, T e 9 T
31T wHifae Tfd 21 =t el s wiww ufdn €, i,
w1 T ke A 71 T el F S.I AEE A
Hex (Nm) 71 Fot & T € fo o/ ot o oo &6t
&n fora wend §-
r=(rsinf)F =r F
I 1 =rFsind =rF,

(6.24b)
(6.24¢)

aﬁrm =rsinewaﬁm—i@aﬁtﬁﬁ§@
oeed g € 3R F (= Fsin6), r o ofaaq f&on
F &1 37999 21 99 & & S r=0 A F=0a19=0°
A1 180° qd 7= 0 | 31d: I & 1 IR T B
I I g forg W gt B ;W g w1 foRa @ g
a5 @ ToRel & et ool I @ S 2

STYeRT &AM 9 a1 i 3R ST AM6C foh r x F
e UM BH oF R I A o A OHwA
Tl O 3@ R o A0 e 1 oA Ak 5ot i faEm
Iete <t SR A S et i fRen off SRt = S
W] A r 3R F A w1 9 Seie § S 4t et el
=1 feen o g wRads T8t 3l

6.7.2 ToRrdl SHUT T MU HaTT

S Wt et Y@ i a1 ol geged €, S
9 € vl e, [ Gam w1 il Thged §1 T
TH ThA HU o AT Ome § HoiEm HAam
R T SR Tehel 1 1 A o HeH o ST
ST WA T, RV ForT i IR i 3¢ et
afed %o & Rl & fauw amg w3

A ST i TE B FHI0NF Hol o T |iw oA
21 SUh! B (W) HorT 1 Il ke Wehd B 3
9 W HIVIE ForT I GRS HT STIAM AT S
Gehell Bl

M SSAM 3R p W GaT 1 Th FH1 AT, Tt
fog 0 o e, e fufq wfeir 8l 9@ 7@ fag
O o 9 W HU H Hoig Fan | FAfafeaa
GHehT0T §RT TR BTI-
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l=rxp (6.25a)
1ol Hor |iger w1 afmm €
[=rpsinb (6.263)

Sl pAfEel p 1 URATI MO r TS p & o= HI
o I 21 T GHIHO 1 BN for@ TR B

l=rpy; A rup (6.26Db)
G|%SfrD (= r sin@) i< paﬁﬁ?ﬂi@aﬁﬂ\?{ﬁlﬁ@
m{ﬁ%ﬁ'{pmhpsine),r ﬁmﬁwﬂﬁ
p 1 TEFd B1 56 A1 W@ HaAT Y @ (p=0) A
1 qet fog W el (r=0) 71 T p =i fewn @ 7
fog ¥ 7ot 81 0= 0041 180°) T TH 3TUET Y Tehdl
& for Il Gam 3= B0 (1= 0)1

ifqer TR, o et wS wivRE Homr H ww
el TREfs Heie 1 T8 Tad off 9ot o Wi
G o ot o Hee w1 ol GAqed B Tkl HUT ok
Hed I8 HaY Fq 1 oh (A BH [=rxp
TAT & SMYR W SFaehiod H ©,

di

A dirxp)
at _at- P

T 3R o Fsieh T IO oh 3Aehcld i FIH AN
&,

d d d

a(rxp)zd—zxp*'r xd—lt)

W,EIFUT‘ch"Ia"T v =dr/dt 113[ p=mvﬁf@,ﬂsf

%xP:v xmv =0,

Fiifeh 3 TR WL 1 AW OHEA I Sl

217, 9% dp / dt=F,

dp
rx—-=rxF =1
N dt

3ila~i(r>< )=1
HPETA

a d—l=t
©dt

3Tqud, fordl U1 o HIUiT Fo H WHI o WY

B ATl qREdd i S 9 R e Fe STEOl oF Sel

Bl B T€ THeh0l F = dp/dt, S Thed HU1

THE Tfd o faw =pea & e fam &t =5

X ®, 1 o GAqeH B

(6.27)

T o TR o1 &t ITTgUl T hivita Her
Full o fordt e @1, frdt fRu o fag o ufia:
Hel HIONF G TG FH ¢ 7 THA I F
IV Forll o WL AN i AT T BRI 3T: n
FHull o femE o fog,

n

L=l +L +...+L, =51

{d T T HIVIF T B,

li=rixpi
e, r, fauw e gt fag o e i w1 o feurfa wfew
g 3 p = (my) IH HU1 1 WEF GoT &1 (FT HI
FHM m, T 97 v ¥) | FON o TR o e hivi
Gam w1 &H g fora wend §-

L=3%1 :z I, Xp, (6.25b)

€ GHIHTT (6.25a) H <t TTE Tehish! 0T o HaT
I IR w1 HU ok g o fau fwmar
SRR 2

iRl (6.23) 3T (6.25b)h1 STAM Y dl

dL d di,

aT a2 g =y
SETtT, i3 RO W g T A0 T

T.=r xF
18 18 18

{3 U WA oAl dAF,, 36 T M ol et
BT I F e TS e & g 01 51 39 0 W
TR a1t STiafeh S F it 1 Wik A €1 hlen, g
Fl el ST W SR T AR Sell o AE i
S-S R Hhd T

'c=21:i:zri *F, sqo1iq

Tz’cext+'cint’

- - ext
EH| Tew = ) & XF,
i

3?|I Tint = z r; X Fimt

79, 7 Tt = o 7fd &1 g fem = o qe
for fepma & Tl <1 01 o &9 o aTel o SRR
B0 ® 3R fauda feen o o ®) afesw w' off A
S e T A # fre A e
o 21 38 feufa o eriafies oell 1, Fep o e 9
SOl ¥ ANRE ¥ BN Fiifeh, Y fohan-gfafshan

(6.28a)
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g 1 RO g STl Y ¥ e 1, = 0 3R
; :T=Text

qh v= Y v, FHHET (6.28a) § sk feher
D

dL _
d_t = Text (628 b)

3Td:, HUN & fohdl 1T & FT BT GIT F
T & 3TJ9R &4 aret gRadT &1 X 39 T SR
aTel Tt ST (AT ST el & o) S GIewr arT
& TR gt g1 e © R 5 fag (el e
qeH-%H 1 7a fag) < aika: Fat wivia Fam foan
STl © ST o 9Rd: STl St SO ki T i S
21 THEOT (6.28 b), HUI o AHM™ F ATIHRIRA
FHU FT THHW (6.27) & T FE Ff AF T *T 9@
2 for T 01 & UMl § Sl oal a1 afdfen 9
STEV &1 HIT eAfeded 981 TIATl HHIHIOT
(6.28 b) Tr=fafed wH®T (6.17) 1 IO
I €

dap _

dt

=M 3 foh T (6.17) 1 W& &, T
(6.28b) ft il & @l Freprai o forq ey gt @
=% 9% fyvg gg @ o1 fafv=r yer =t wfel @ g
gk gk HUN T HHM|

THIUHT HAT ahT TIGIUT
IRk 1, =0, A HHHW (6.28b) W Sl €

Fext (6 . 1 7)

0 L = 3T (6.29a)
37d:, SN oh fopell T W IRt sl 9
3Tl A ¥ 7 Al 39 R 1 i HiviE Hem
Gferd Bl & 37ef SR TEdl §1 THishOT (6.29a)
A THfieRTo o HHqed 2
L =K,L =K WL =K, (6.29b)
Tl K,, K, T K, $/0% € a0 L, L 3R L Fa
FHIUT FoT WY L oF A x, y@zﬁ?’ﬂ?}ﬁ |
faaferd ste@a 21 78 Hor foh et Sivi gam gt
2, 301 78 ot @1ef € fop 3 <A eraea off wifer €

HHRTT (6.29a), THIHIO (6.18a) AM HO
o f7ehTa o el L@ | o SX&IuT o T3, a1 Tl
TG &1 THIFIO (6.18a) i TE &I 31k ARG
feafadi o suer owAN 71 39 ™ H Fm U9
STYART 1 H == S|

3QTEYUT 6.5: Ja fa95 o Ufd:, 91d 7i + 3j - 5k

1 I STEU A1 FHISC g 59 0T W T

2 Sueh feorfq wfewr i-j+ k2

gt : EI%T
T F=7i+3j-5k.
FATUIT =1 x F 70 T o fow g0 feaifime ga &8

r-i-j+k

i j k
t=]1 -1 1|=(56-3i-(5-7)j+38 -(7k

7 3 -5

A 1=2i+12j+10k <

3TEYUT 6.6: <3024, T T=-—am 9 9od Tahd
FHu & Rt fog o afika: Hivig dam sawt
Y& I oF SN 3TER @l Bl

Ze7 : O fh *E %01 PfRdl 01t W, v o 9 9o

@1 B BH, 3@ HU %1 HIUE Havl, W f6ag O %
ufid: A HET =R

=
o

7 sin@

_——————-

fa76.19
Elﬁ“ﬂ'qﬂﬁﬂl=rxmv%|3ﬂ7ﬂqﬁqmmvrsin9
?, 10, r 3 v o o= 1 &0 © (fET F6.19)1
eI 1 T o 1 e feurfy et @, fhw off,
v &1 feen i@ @€t aft tedt 2 e gafen
OM = r sin 8 3K €|
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151 @M, r Td v oF da o 3o, 5 &
I AT IR W g B1 T fwm off T aerdi

aq:, 1 1 ufmmr wd fewn @@ wdt @SR
Tafy 78 e B M HU W R S a9
R 272 <

6.8 g¢ fuvsi =1 wqem
319 BH AUE HU-TThmEl o aed 3¢ fquei &t Tfd
TR I A hixd HE

3mgd, TR X T 3¢ fyvel W 9 & @
T B 22 (3T W v fawmer ‘w1 wEn e
FHI| & ek I 7 el S, T Sheret sl Sl 3R
A SO | & AR &) | 99, fhet 33 fave =t
TR el § qied ofid €, 3t of T
(6.17) o TR, THeh el 1WF Homl i gRafdd
Fd 1 AfRA, Tl w1 gE THEH g9 T 2l AR
fvg | @M a1el A a9 ST I A B Al 5k
FRuT, 3¢ fave &t goft wfa & 9fRad= g sterfq favs
H FA HIUTT Hol FHRW (6.28b) o TR
el

fret g fyvg =1 FIfa® dqe &I ofaeen ¥ ad
el ST el THoh T g HoT 3R hIvfid HonT <Hi B
B HH §HY o WY 7 deadl 8 A 39 fve § |
peipheu i icavichoru il cafc i ey
(1) favg W TF A o 5@ A ol H1 e

Zﬁ"T?E‘ilfl:

(6.30a)

Ifg fyve W M aren Fa 96 LA B Al I
faug o WWia T | 999 & WY FiE qied
T B HHIE (6.30a) TIUE o Tl
e T I 2

2 Fa Id@ oY, WH T-TIve W @
TA-STEOT oh1 | AN I BAT ¢

T, +T, +.. T, :zti =0

If 3 fave W oifud a1 aat el 3= & @t

TEHT Fl HIUNT GNT THA ok WY TN Sk
TR (6.30b) fyug o ol Hqer &1 Id 2l

(6.30b)

I TE U S3 Thal B, T AR @ qa fag
forer aftq: smeolf s oMt 1 T § 95t e, A
¥OT Tqe I I IGer? Te @ S g © fR
Ifs foreht gg fave & fou Tomiada dgem &t o
THIHT (6.30b) @] BRI T df 39 W UA fag o
TOIARYT 1 FTE TS F&T 2NN el g Hqer
6 39 g fag w1 feufa & s fsR 7@
fraer ufta: sl faw o #) S 6.7, § aorgH
(A T Tged |, fedt fiog o SR T o
Al H T wiel) & fafire ot § 33 9 &1 gfe
HI S gl & fau 3g aRem =1 s s
W AT Aok Y oh forT oig fean = 2

IR0 (6.30a) T FHIRW (6.30b) I &
Gfeer weietol €1 30 © Tk i Safeer weienn o
T €1 GHIH (6.30a) o HA A HHiRO B

ZF,'X:O,ZE!,=O‘@ ZFQ:O(G.Sla]

el F,, F, T F, 9 F,% %A% x, yTd 2 fem
o foriifsia st 81 36 W, HHiehT (6.30b) T5H
T arfee TRt & wHged €, 9 ©

7, =0, iqy =0Wd ) 7% =0  (6.31h)
i=1 =1

M=

i

~

SRT T, 7, W 1, BE: x, y T z fn ° 9@
et 7, % eI g

I (6.31a) TH (6.31b), TH fordlt 3¢ faue <6
i31eh Her o foIg eTaveeh ©: TE 9 s € S T
T o HR (R TS w1 9ga @ wHered | e
fug | oH aret Teft 9t Tk & 9 | B 1 3 fefa
¥ #feh Gder & T sl 9 vl 1 ol o s
I STEYIRAT BT 396 H I LI FJe &
T g, TSioh 3TER, Teft ol o, 39 9o | oS T
T <1 TER e el o ST, STl i wfEw gn
ST~ I BRI T It off-Tger & W
T o qel o STfTEe 187 o STRE §o STl ok
STEFEl 1 AN I BHT AL

T 3¢ TUue o Hger ! ¥dl sl gorl, Thal Ul oh
TIe T I W T S Tt 81 39 fawg H T vt o
el H 1 ShT 81 R R U7 T R D AR Aews
TEl Sl 39 Hger o foTT Sherel T T bt It
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(TR 6.30 a) B TATe €1 27d: fordlt o1 & TdeH &
T 39 W SR |sft a1 9w AN I S =1feu
Fifeh 3 Te o Teh € HU R HE F € SEfAT G
oft B €1 G Sl o ded e i faee Tedt o
e | feman <1 I 2

A € for us fuve orifyres dqem o &1 g €
T =8 B Fehal € Toh 98 TMIE Hqer o 8 W’
Uil Aged ® 9 8 @ R ol 9qed § @ ¥ W
TIFIRT e § 1 2l

Tk BAh! (A 0 HAM deit) s 58
(AB) W fa=r =ifsw, fsmer § fall (A T B) R,
R IR Jret | FHE g, (S wEE feen § ot
g) F, fo 6.20(a) # <2 FTER, B oh e
1

A #IB
- -

o7 6.20(a)

A o B8 AB %1 7e1 fag C € SIRCA=CB =
a?l ATSB R o 9 & C ok Ufa: Seel, gfmm
T WA (o) €, W S| o § fe@ren won €, foaada
faematt & geasit §1 ®€ W ol Tt A0 I B
e Foft Hqer | 7, W 98 WHA0T Tgad § el
2, Fif% YF20|

o)

A B

-
o7 6.20()

fa= 6.20(b) #, f957 (6.20a) ¥ B fR W =mU
T I &1 fEen sae & M 21 oo 3 vy W fwE
&7 T SR IRATOT o 3 9at, fauda feenet o, v

% ofted o ® Tk A fR W SR g B R W
el < ol o el sUe @ € W o fedda feen
A €; 9wk & fgon o € oIk vz # ammed o
I 79fa @ €1 B W oM 9l Fd 9 A 2
3d: B WM Fqad o 8, Afka 78 5off dqer
o TEf 2| Jufy 98 o9 fed ff we 9 fer T w5
T ®, 379 s SO Wee gl € (A i e
O ) |

Tt sRreR ufimmr o, foada feenedt o @ aalt w1
Srer forent faman @ w7 B Jorgrw Styen veA
(STeh) weeldl ¢ SergT To1 TiaTor o suie ey
Fl 2

S &9 AR fhEl aiael w1 shd @ield @
A SufaEAl gFEd W TH ST AR
F 21 [ 6.21(a)] 1 THHRT ST IIEX0T Yot
& qEEE &% ® W s g 2 [
6.21(b)]| Jeat T FHEHT &, IHHE {3 B
I 3T feroft ga W aeR 9 @ 21 S9d
¥d T A g 3R A wT e ug <faroft ya
W A g ferul fawm ® ) ST giar @1 S9 srawen
o Afaftaa sa g3 sw-<faro faen o wana ¥t
g, T @l &1 fRen e & =Y sidl o1a: 39
W, geat o FrEh A &7 oh &wRUl, Th daqi™
LR Gl

o7 6.21(a) @FHT I JHH & 7T gHRT Sl 39 T
TF qTgH A &
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§<>\

=

fer7 6.21(b) a1 &1 F=HIT &7, e & Yal T, K
YR a7t & weT feradie fewmsH | e 2
7 31 Fc7 U TAFH T

3QTEIT 6.7: <Wied o forelt Sorgma =1 STl
39 fog o W MR 7 Fxan feeh afia: s
O} I H E

&1

a7 6.22

& 3¢ fyug fifse s = fas 6.22 # fkam@
ORI & 81 S F s -F %A9: fag B 8iX
AW o gl ga fog 0 o @ 3 fagent o feafa
Tfew w1, T r, ¥ A, 9 fag & 9 el
o 0T A

TALTH T ATV = FTH T STc] Tl o AT B
R

=r x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

wfdr, +AB=r, ] AB =r,-r.
T h1 3O = ABx F

T, I8 91 g fog i 97 fog e afia:
T adl o el faw € swe feafa W fask
Tt |

6.8.1 MUl @1 fagia

e 3TN ST, Afe &9 9, Uk T gt (A
TG FHHA dlell) B 7 S AT o ok TR
feae U fdt fog & uf@: @ g&dl @1 T fag
fTeTee] el | SreEl o Wel oh WM § ol Ei-H,
IeTeh 1 T WffAfee 330 81 3 9 F, W F,, S
T T & TR & SHiesh o fR W, 38w
q A § HAN: d, T d, 3RAT T A M E S
o1 6.23 & @itan T R

o7 6.23

Tg SHicTh AR ®9 U Tk Gaferd Ferm 21 7
foh eTeTel R 9l 1 Uil S R 71 98 el F, T
F, @1 fauda faen & gl 81 Tl w@gem o fau,

R-F-F,=0 @

IR ot Tqer o, s & ufia: el oF W, 5
STTEOT ohT AN ¥ BRM 374

d F~-d,F,=0 (ii)

Y1 : ardTed e sl eFTcHs T 3fafomed
U ! HOTHS feran S €1 & < fof R oot
W & HERG SR TR S I T

S & T W, P W e a d f
IS B € 38 9K Hed &1 e ¥ TR 3l d, IR
#T YT FHEAC 8| A F,, A Hl I8 o fee @
T 5, A9 &1 3T W $Hh! S FIRT ST et
2

GHIROT (i) I B9 39 HR off for@ wehd ?

dF,=d,F, (6.32a)

T, IR X R hl Sl = GAH x GAH Hl ST

Reprint 2025-26



114

SR TR, fhdl 3iereh oF T et
from =9 #T €SI F/F, AE A1 (MLA)
FHEAM B

F _d

HAd: M.A. = = a (6.32b)
1

=%

I JAE Sl d, 1 A8, IR-9T d, 9§ 3y
% 2, dl AT o9 Tk § Aok il 21 F(0eh oy
Tk o fus e 1 e gt € fon | A @ erfy
&% YR I3ME1 ST Gehell B W-T1 o afafie off emrueh
731 STl o oIgd ¥ IR0 A el ST
qarRve ff T Sdak & T FS A SR h
T s ufe W AR ger o s
MeTe, 9N, 9R-9M, Jar 3 Jar-s i
g9 hifSUl

ST ¢ el © 9 Tehd ¢ R Ak iR 9 F
SR F, IIcIh o TFad | 8 afeeh hig v oA Y
o g e ot el w1 fEm @ e ?)

6.8.2 & g

3MIH T HE A 7 ST A IF HI ST ST HI
ek W Fgfaa fean grml foe 6.24 3H @ &1 T
fparhelm € S oY Sl W R Wehd 2 TH
Afafid TR &1 M SHM o1l T 1 Zhel 3R
fger SIEt #IE S e 9l 9F @l F9 SR
YA Ik MY T o Ihe B Tk UEl fag G €3
Tk & foger e dfger &1 9 W@ WO #
el 39 e W Gqfara 8 s (39 feufa # ™
F1 Zhel quia: dfas eaeen ¥ WA =ifew)| a7
e fag T o ThS 1 Toed W (CG) B 1 UfHa
F AR HEEERA: W HI AR @ el Th 9
UM It € el SwRoT T T Zehel A1l Hqo
o o1 a1 #1 S o 6.24 o <witan e €, dfiet w5
e @1 FfafehdT 9 R T o <he oh dd TR M g
& SR R fawda @ ok zEfau Te miad
TqoreRen H 21 W & Ae il Gge § off 2
FIfR, TR THT 7 BT a1 STHgfeid 9a1 STEOl o ROl
I Teh AR b ST IR IR STl el o o ROl T
o Zhe R gd U ot el gl € Hifeh Tehtent ol
o R mg, mg.... Wﬁ{G@ﬁfﬂ:{‘{ﬁﬁWwaﬂ
® T

for7 6.24 T4 % IHS HI 9T B1 Ak W Ggferd HITI
g Ht T T F IHS BT o R
iR &dt 81

Tl o Zhe W1 T 5 30 YR fAuifa feen
w%%mlg,ng....wﬁaﬁwmwﬁa:m
T STl S 2

I r, e s ob wue R v o 9
&1 feafq wfcw &1, @ 39 | T a9 B 9d 6
WW%W&H:WWT}:Q m,g| Tl S
o IRd: ol [eed aal e I B o HRIT

T,=yT,=yrxmg=0 (6.33)

zafay, fedl favg & ea-o= #1 g0 TH T
fag & &1 ¥ uRefia o gehd € foer ufia: fuve
FT A TeAd Fe AT I B

B 3@ € foh il (6.33) W g |elt il o ferg

T 8 o 7 A-fae Y W arE on W 1 o,

S mx, =0 | 7R W & fefa wfcw (r) wa =
o GrUey AT T B| SFE SAN 6.2 H TR (6.4a)

% ITER AR Zmiri =O,T‘|3l":|§[1%|§ﬁ'l’€_°|ﬂ
MM o A1 AfeU o7d: five &1 e s ud
FIUM % T & 81 SR A § 98 91 T ey
for UE gHfery €, sifeh, o o1 SR 3ol Bl ¢ T
3ok gt fagal o fau g 1 wm w9m 21 9 fyvs
T &1S1 Bl ST foh $Heh Teh 9T 1 qorl § gHL 9
% fU g o1 AM 98 ST 79 o s T SH0H
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= graTt e B He T o, A ) ST ST 19
NG €| ST b T o W 9 ol 1 e €
I ko fyve o gormm o faao ® fel v 2

ferd 6.25 SIFAMT STHR & Hers HT Tocd F5 T
A1 THoTd T o 5 G IqH AFIT G
TeH T FHH Bl o aTcil SEaleR 3@
W g B

SN 6.2 H THA s fafha, gam, favel o6
FHHA s i feafd T 1 ot Teea:, afg fyve
fagmerer € 2, A S fafy @ en S o as
A L Hhd 2

9 6.25, T o e w9 Tt erfafia smer
o Holsh 1 el S FA I Rl Tk 3T fafy
Tien 1 A 319 3H weieh i foRdl fag S AW
T A A B T A S T e e B
oM BH 39 SeAlR @ AA, 1 iR HT o
39 TH Wl i fhH g fog S B 91 C ¥ ok
g1 31§ FeAler @t w1 wer foag e s

Tregd o Te fafy o= gl g 82 g =i fuve
SIS | & 7 37 39 fafy 9§ gueh gouuH s off I
IERIES I E IS

s FETEYUT 6.8: 70 YA il 31 4.00 kg SHAM
I U1 HI DS ok A TG G 10 YIAHIR R W
T eR-uW W fewt Bl W wh TR ¥ 40
YA 1 g W 6.00 kg SHAH H Th ¥R
AHEN T 7| &R-UR W H ared fdfeman st
I AT HITC (B hT GA 3R THH ST
e oTell 7 Fehd §1)

g :

R, R,
- oG N
Al . B
K, l ' K,

|

v
N
o7 6.26

fo6.26 ® BT FI AB ¥ I T FIK, T K,
-4 &1 fearfa sofd €1 G TS P FEE: TR hs
TS eleh@ T §o 1 fefaEt #)

[ ] T B8 F IR W THh & s G W
FTd H B | B GHM TIE TS Gl AR T
3o | 9 8 SHIAT G THHT = 81 AB = 70 cm.
AG = 35 cm, AP = 30 cm, PG = 5 cm, AK,
= BK,= 10 cm 3R K,G = K,G = 25 cm T
W=9E HT ¥R = 4.00 kg T W,= AHMAT T TR
= 6.00 kg; R, To R, §{-¥R oh ¥R o SAfHerae
wdfsran s 21

B o WMIGIT Hed o fag

R +R,-W, - W=0 @

oM < fof W, T8 WeeleRa: e &1 AR 9 R,
Td R, SeAleRd: SR kT AR T T

Foff Sqer 1 3fte | gH dell o A0 A
3w T e fAeE ofE am wd wE A
gfaen @it G 81 R, IRW, o S0l o (1)
&, Safsh R, &1 STepl Ifeqomad (RomeTh) 2

3fd: Tl HWqer ok ferg
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-R, (K,G) + W, (PG) + R, (K,G) = 0 (i)
7% f&n T € fF W= 4.00gN, W, = 6.00gN,
el g'= T&cd & HRIT &0 g= 9.8 m/s>.

TR () W SAifersh W gfaeenfid e w,

R+ R,-4.00g-6.00g=0

AR + R, = 10.00g N (i)

=98.00 N

GHHIT (i) & -0.25 R, + 0.05 W, + 0.25 R,= 0

MR -R=12¢g N=11.76 N (iv)

G (iif) and (iv) ¥ R, =54.88N,
R,=43.12N

;G- o SUR o il ol 2-

K, W 55N T K, W43 N <

3QTEYIT 6.9: 20 kg SHHH i Th 3 m sl Hiet
Teh TuTfelA SeR o WY g Y IRt T B
St fost 6.27 § <@t T R, SRl freen fEw
%9 R GER ¥ 1 m 1 g0 R 21 fER SR e
o Yfdfshd 91 Aq hifad|

&1

D 2.2m

w

1

!

1

1

!
F E

m

for7 6.27

i AB F1 T = 3 m, T T F AR A
AC = 1 m, TBITIRYE Y93 & SERK BC = 9,/2 m |
Tl W M a1et 9 © - 39 Tocd o D TR et
TR TR W1 SR SR %Yl o gfafswan o F 0 F|
I F, SR R siferae €, Fifw, Jan aufeds
T T F, QN oTEwdl § foRifed feRer S oweR@
& —atfieTeer Wfdfhan sl N UE S0 At F 1o €

& FOE % §9R ¥ R e @ a7 safa
Tkt fem <aR &1 R B

A e o fou, Seafer ael 1 A 3=
FH T

N-W=0 (0]
e yeR Afas 5 o
F-F,=0 (ii)
HUft Sger o ®RUT a5 A aid: A0l o W
22 F, -(1/2) W=0 (iif)
a7, W=20g=20 9.8N=196.0N
(€=9.8m/s?
T ¥ N=196.0 N
THRTOT (iid) 9

F,=W/4J2 =196.0/4/2 = 34.6N
(i) §  F = F, = 34.6N

HAd: F, =JF?+N? =199.0N
I F, , &fast § a 07 a9 @
tana:N/F:4\/§, a =tan"'(4+/2) = 80 «

6.9 SIS 3TYUT
T T8 €1 I8 Sooi@ w g ¢ foh Tl wfa
ST TH MU M0 o FHQ & Jail 9
fawa o o1y vedt @ € gufifed B 39 gey ¥
&7 U 1 ST oA et 9w ® f g afy o
S o AGed URT #7 82 39 Y9 1 S &H
T STHN | 37| faa=m 1 T a9 WA o foe
TH Shad TR 218 o IRd: oM W g four w3
A, qoT F fve F A S % fow e
T Y1 EH S 7 R feer eter o ufi@: ol s
iU 1 Yeish HU1, Toh JUHR TY W Terdl @ (3
foa 6.16)1 3R 181 ¥ r T W feom w01 &1 Wi
T, S THIHI (6.19) U 7, 0, =rw T T HT
EARIGERCE

ki=lmiui2 =lmiri2(u2

2 2

el m, 01 1 FEEH B fave gt i St

K 8% -9k Ul shi TSt St 1 A 2l

n 1 n
K= ;ki ZEiZl(mirizaf)
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Tl n favg & ool HN &1 G&A 2| T ©
o T3t U o forT M ® 31a: o2 1 Am-Tog o o
foetel Wehd €1 T,

K=%w2(§miﬁ2)

T 38 fve &l AfYAtad 3 aren T T Jr=d
uRenfd e € ForgeRt AW srew el @ SR fegeh
IESETU

n
I= Zmiriz
i=1

T R o Wiy

(6.34)

1

K= Elwz (6.35)

2 < yreet 7 wong an o gfmmnn AR
&t 98 gg five @R 3§ et o Sifyeer @
forer uf: fvs ot w2

GHh0T (6.35) NI e HUM hid fave & TIfast
Fell 1 W (TIEIERE) 1fd T fyog w1 fast i

Kzémvz ¥ qor HISU) el m fave 1 g SR

vSHHT AT B | I AT o (Topedt feer avet o ooi o6
T #) SR Wg o v (W Tfa & Gsd #)
Togeddl g9 U8l | € WFd 21 of: Te W € fh
STee Tl 1, W %9 T ot SAged €1 (feeR
3187 o Ufd:) U H STecd STevl oel AT TaT L
2 S Y fa o gemm

319 TH THIHIT (6.34) | < T8 IRHET 1 STAT
T o feafodl § S el 9 e o6 forg s

a) BFI RN SoMA M o T el aeid W
foarR ®IfNT S 3199 da H, 3T g o URd: o
HIUT ST H YU B T T T H TR T
ek TUH! T ¥ R W 7 IR v= Ro =1 T el
1 THfeT Tt TS e 2

K= leﬂ =lMR2a)2
2 2

GOl (6.35) © T i1 T EH U € foh aer
& fau 1= MR

&)

M2
®

Mi2
®

|
|
|
|
|
1
C
2 ———<¢——

— 2 —s

for7 6.28 ZAM & T& SIS @ g, 1 A9l &1 B,
[T & FoH a5 © oRA arcll sqhT oieTs
o oTteeq 3797 o URd: 59 & 81 R 1 el
G MBI

b) 3T, B9 ] W I qg, TV FHAHH HI B
i | o A sEuH 9 91 T e W aER
FHN I8 T 8k SHHH o5 9 ol B o6
e 18 o URa: TH @1 € (67 6.28) 1 T
FeHA M/2 318 W 1/2 S W 21 gfeTe, 37 S
T TS T B,

(M/2) (1/2)* + (M/2)(1/ 2)
37d:, SATHI oh $H SIS &I, TAAM s | Tod!

BE o A I o URd: SIS ATl
I=MFP/ 4

qRuit 6.1 ¥ Fs gaifea fafha ster o fuei &

fafyme e1efl o ufid: Sged ol Sheret faw T 1 (3

il o Sgcq=1 3H TISAYESh o & o STed g1 3 Y

7ok fowa o 3=a wemstl | 9@H1)

Fiifer, fret fave &1 SMM, ITFT W T

H oftgd 1 a3 2, 9 SHE! Wi T ok

Sgedl 1 WY 2| SE YRR, & TE e o qid: Sgwd

aprepot, syoff it & aRer o1 wfedier shedm 8, 1d: SEehl

fug o Foif e &1 A9 1 ST Wehel ©1 39 WG Y

T a2l € o fadt favg o favg o fafu= &

i 311 o e foRE YR sraferd B SeEE

A faue o arder soehl st 1 frafd oI fewfaarg

o SR et ke B1 ferelt §oi eer o et s hed

Tg T4us 1 goomM fohE Wb fodiia © 38eh & a1

& ®9 H BW UH A e uRdfid ww €, 59

gy 3 e €| 98 fave o Sge ol oIk et

U U efed 2
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groft 6.1 9 89 2@ Hehd ¢ Tk @i fyvei & forg,
1= Mie, ST k &1 fam g & s o 1 7o fag
Y TR BE o e e o A k= 17/12, #efq

I = L/\12 | 36t YR R ekl oh 3Teh 19 oh
uf@: Stee el o fort ko= R/21 ko five iR s

187 o1 Teh SATHATE 707 §1 39 GRYAT 347 el Sl
B fordlt a781 & URa: fdl fyve 1 IRYFT e 318
T Tk T Fu w1 gl ? g sorme gegef five %
FEAHH o SeR B Whetd: TSRt see el < S avey
% Ufkd: faue o aRdfas e MUl o SRR gl
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31d:, Tt 3¢ fve 1 Siee Smel, 39er $eaM,
IGeh AR T ST, FOH-31 o aRd: T8
FoIAM o o @R 59 e1et &1 feafa wd ffa=m
W R F=a B gHEw (6.84), § < T R
% YR R T9 G 30 [kt W TEH ahd & T
e Sl w1 forflE g ML? Wd 3Heh SI A
kgmz%l

et fave o 5ol o e o W9 o €9 H W
Fd TEequl RN I o gd U AGRIRE ST
Tkt @t @t 7 o fwres @ Fed €1 e
foRel Sl U o RO U8 Ak Aed ohi TG
H oM qiedd T8l BF a1l 3HE A -
ufEfia Bt €, MEl wesh W@l el werdl
R T W gaR A & fAu e sRmeE @
S 21

6.10 3TSICT 78T oF UNA: I§ UMl Tfdent
T e TS T R i e % S
el o Hehd 4T 81 ITNEV o fau 78 fo wivig
I @ T GO M A g S e Ay
LI T H| €A 39 FHGedl i 3T Sl =ed 2|
T & 999 g9 9 foeem st (o) s1g7 &
ofq: ol A & i e T T S fer S
T @AA-FifC I SEATIRA A 3T 3Hh1 T0MH
FHT o fTT Shael T oA =) oy foem =feq)
T W@ fq § TRl & Gd {1 T8 S9N head
I Tawt ° geEfug 21 fa famm w5t 3R ew er
3N § H@fad g

I e, for frell oo & gu fave =1 v
foremTs s o fau &9d 39 five W K ®up
forn on (Fs1 6.29)| T/ @1 & =& o1 Wifd shal @
39 3HeRT vl fokemay 6 € wequi fave &1 wivi
fereenam ®; 0 W Ta e @ S €, forren =t
T - & o ofd € W fag P oh Tfq o qot § feera
X-3781 o HEMIR 3@ 81 e ¥ TR 2 - rer sui-are
2 3R U P I T 1 el x- y el o THAIR €
fo 6.20 % g, it qwfn TN T S £= 0 W HAA
fereem 2|

T g8 oAt 9 X fF i 9, 99 o Wy
Hof faeemmm § 9 ol Reds &1 e 81 =i,
W=d0/d¢ | =M ¥, TR g 3ol e1e1 o9 €, Foia
o ok 1Yl T i TE TGN HEH hi ATIIIHT ol
21 I =107, A = dey/dt 2

35 Toit ikt B YgE B Al afivwEn, s
fIZeT= (9), IV AT (@) TS HIVIE @O (@) FHHI:
T Y5 Tieh! ot TR Y@ foeem (x), Wi
AT (v) TS T T R () & HEGSA &1 T (A1 3TER)
?gmwwnﬁﬁaszaﬂﬁ
19 E

v=v,+ at (@)
X =X, +Upt +éat2 (b)
v =ug +2ax (c)

el x, = TR foeem T v = URfw 9 ¥ =
‘gRfae’ w1 @1 € t= 0 R RT HT TEI

Tk TG, 3TeR R0 9 Fuit 1fq Lt g2 o o
e 35 Foft nfqet oF TR B

W=+ a (6.36)

0= +at +% at® (6.37)

IR = * +2a(6- ) (6.38)
STt 6,= Iui wXd fave w1 yRfasw wivi fowem @
T o, = 39 fave &1 gRfas i o 7

Reprint 2025-26



120

3QTEYIT 6.10: o1 THEId o SMUR T HHIHL
(6.38) Fca— HIfT|

F67 : HIVIE @O TEE ¢, o7
dw

E=a=eﬂ%ﬁ )
T GHIHIOT ] THRAT i T
® =jocdt+c
—gt+c (v a3 D)
t=0, co=a)0(ﬁ'5ﬂ%)
TR () W, =0 W
CO=C=CO0

W:w:at+w0,ﬁwmél

JRAT @ = dO/dt HT T Heh TH THHIT
(6.36) 1 THEHAT H FHEHI (6.37) T L Thd
21 € I T IR (6.38) 1 oY €W 3ok
AW o foaT BiEd 2l <

L 3QTEYUT 6. 11: STHEIE 91 &1 HIvIT 16
The H 1200 rpm'{i dehl 3120 rpm%ﬁTvﬂT‘lT
21 (i) 7€ A B foF R0 oo qHH T B,
THHT T A HISC (i) TF THT § S99 feha
CEC G II

T
()  ©=w,+at, B o,=rad/s § FHR THH
YRR IO AT &

o, = 2nxrev/sﬁ§l1’ff%‘°lﬁ“ﬂ'€[éﬂ

2mxrev s U HIUNT AT
- 60 Tehe/fire

27 x1200 rad/s
60

=40n rad/s
S'FﬁW,w=rad/sﬁ Afaq skIof 9
27 x3120
B 60
=2n b2rad/s
=104 trad/s

rad/s

w — @,
S, IV &R0, a = ; 2 = 4nrad/s?

T 1 HIVA @O 47 rad/s? Bl
(ii) ¢ T § iy fowem,

1
=yt +—at®
@ty

=(4O7zx16+éx47zx162) rad

=(640xr +512x) rad
=1152rxrad
. . 11527
TRl I A = 5, =076 <

6.11 3T 37187 oF Uid: Uil ekt

arelt 6.2 ® Y@ Tfa 9 et afvE oK Sk g
soit wifa 1 wuged UREl # g G T 21 s
STIAM H BHA 9 S YRR T Tl hl G ekl |
o 1 71 70 Te off T 7 R oft fd e sl
T Fd e, @ T oh wEN: FeAHH Td S el
F1 gfafifred #3d €| T8 a9 o a5 GRon o
fRu U o= wuqedl o fawd # SAgHM @ o
sAfosh wfed T 81 ST % fow, W o
FE =F dx | 37d: T 39 318 oF 9Rd: Joli T1d |
w1 rqg T =T Fifh ed Teet ¥ & g8 W §
& dx o 97d TR T do TF Fok T IR 7 ety
Tg Tevask 7 o Tl 1 97 Saar, Tfa fome o
HSTe SR TR F(ATSIYd H1 S| 3T B0 el H ST
® #

T8 TEt TR &H ST o1 IE Y, TH 37T 78
& GRA: FOIT Tfd 5 Teh TRARII &1 SR &7 3
v g1 it e1et feer &, & o foae o ot
SO TS 1o Hamll o 3Heh TR STagel W &l
foraR T 1 STkl 8111 Shorel I8! seeh fque o
O FQ | T A HT 1§ AT ek e
1 SHeh! Tearfd § TN 1 A9 w1 2| Eeieh g
AR Feitl foh 96 STl oh 39 H<eh ol Hqfod &
B4 STERIE F S Ica= B S A& i feerfaq FAQ
T o o SaRErEt g1 oTd: 3 sifciaad aa SATEvl
o Fehl W fTER & w6 #1 Tawashd T2 g wa o
e = faar & o 1 sTevashdr 7:
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(1) frvg W & W I F I S OYOHA A9 F
e q | 2
2) fyue o woi &t feafa-wfeen o haa o o=a
S SuiT 18t o e €
o g e fr aol R feufq afeei o oter &
a@ﬁmwﬁaﬁ%ﬁmﬁaﬁﬁw
T2 2

T MUl gRT foham T
Y
Ly F,
\
!\ ¢
P AL
ds1/’/
s ‘
r1
9 >
C X!

o7 6.30 T 3791 37¢ & IRA: FAA [Uv€ & fehdl w1
W T a F, R a7 77 79 0, 3787 |
feerd @= C et g9 W Forl 81 =99 PP (ds,)
HU] T foreeyo Fardr gl

o9 6.30 5 W& o=@ A4 o URA: UM A ThH

T fyue <witan T 81 g @1el, z-e B, S g o

AT 1 ST S S T § B oheael S el

W fTaR HT HT ST & S 3787 o SAfetee 7o

¥ srafeerd 1 fave o fret wor R, et feufa p,
Y qWE T ¥, Th I F, O ¢ oment e T, s
& AfiterEaq 9@ W €1 giaen & fau W suh!
X'y T HEd & (T8 TAR B H1 9 & ¥)1 P, |
feord T r o2 o 99 R wer @ et s a1 ™
%;CP1=rll

At THF H, SV, P R g W1 & U H
élﬂ%lTi’JTCI'FTdsl?>|'7l‘3|'rT'=lTUTdsl=rld9 SRR EE]
¥ femaran T 71 Tkt fem o9 o vl W & eHfw
g1 F R T g T T we -

dW, =F,.ds = F,ds, cos@=F,(r,dBsinq,
Sl @, , F, 3R P, W @it T ool e & A o
F T, SR a,, F TS 01 OP, % weg & 2
@ +a,=90°

et fog o ufid: F o %R0 9 S0 OP, x F
210P, = 0OC + CP, [[F7 6.17(b) 38| HfF OC 37
o STfEY § hh HRU 9 0 W =R w6 #Y
AITIRA TE T F, % HRO IS I ST T
T=CP, x F; 78 il 315 & 3w T q=1 seh
qﬁﬂTUTT1= rlFlsinO(%I HAd:

AW, =1,d6

Iz fave | wF ¥ sifuss 9 & = ® o, @
37 W 5N R T T H1 Sied ¥ fave W
TN Fad ®E 9 sl fafe= gt & wRo o a9
A 2 R 7, 7,.... 3R W <

AW = (1, +7, +..)d6

AR 6.2 TG Ta goft i & qerr
[ dmdlm  [oeqomwunw g |
1 o= x I faeema o
2 AMu=dx/dt I T = db/ dt
3 ®RUa=dv/dt IV @1, a = doo/dt
4  SHAAM e S [
5 9dF=Ma qq Ui T=1a
6 ™ dW=Fds HE W= 1d6
7 TfaS e K= Mi?/2 Tfast et K = [o?/2
8 WK P=Fv vIfekd P = 1w
9 @ ¥ p=Mv FHIUT HaT L= w
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afiferent

IR ®, fF oo oMl w1 W H A a9
AT~ HUT R o T €, TR Hvia faeem= 4o
goft il & fou gum 21 o S % 3@ egun %
YRH § heT T T, FAR fow |l 9 STl 2-318 o6
ST T €1 37 het St SOl 1 URA ¢, Yk
qd AU e ufEn 1, 7, EEIEUIGie]
T & TR B UG 1= 1,+ 1, + ....., 3T: TH FE
Thd 7

dw = 1dé (6.39)

T GHIHIU Teh 3T9cl 318 o aRd: JHd fave W
T et @I I ST T ok R R T e S ¢
@ Tfd o §Ta FHE

dW=Fds

Y THH! qoadl T € 71 THEHLT (6.39) % QM
&l &1 dt ¥ fauieg 6 W

dw dé
P=—=r—=1mw
dt dt
qU p = Tw (6.40)

& eI WIfer o TeTu HHiehor 21 1=l 3187 oh
aftq: Foff wfd § wifem o 56 wHieor st g @it
T § wifed 1 FHIROT P = Fu § ¢ Hehd 2

T quia: 3¢ fave ¥ fafe=r wolf #1 *iE sviaftew
Tfq &l BIt| o7, STl o SATEON gN foha T
forafta =&t =ian| aRomrearey fuve i fast s agdt
Tl St 21 fave W feRT U s Y, g
(6.40) N W<l Bt €1 36 <X 4 fuvg & wfast =i
Tl 1 TS Sl R ghg w1

d Oe’*0_  (20) de

aH2 B2 ar

&0 Od € foR q9a & @1 favg &1 Sie e
&l aern =t for favg o1 geqmm feer Tear © 9o
fave g5 o1 edr @ 3iR Her |re YU o1 T feerfa
T&T SR

T, " o =dw/dt, 3T@:

d OIe?0

— =loo
dtH2 H

FE HE HI S H TS ot ° g R W H
TR TW@H T
w=lwa

T=Ia (6.41)

THIRT (6.41) WA W@ 0 & faw =g &
fgdta 2| F=ma 9 e St 2

i 98 & S oo fyve ® g ©Ror S
2, 91 Ul SOH g @O U w21 w0
T, R e ol o T iR fuve & Sed
el o FchUU B 21 39 G § gt
(6.41) 1, Tk 319 A& o IRA: F0H o fog @] gH
e e w1 g e, %w whd 2

P SETETUT 6.12: A FEAEA Al UH T,

20 kg $&T9M TH 20 cm a1 o wifadrerss dfed

o i R ot g B1 WH W 25 N ol ThEHH

AT o T S ® S fom fe 6,31 ° geife

T 21 Tferersh e Tk aifast ot W e

2 frger foafin & i o=t 2

(@) 9fEd o HIVIA ROT Y TUMT SHifoUl

(b) 2 m T Yo, T Y0 9 g R w=
A HITS

() 9 &0 Ufed bl 7Ifast il A1q hitsal
Tg Hif o ufean g 9 Tfd IR e

(d) 9T (b) T (c) o ST I qerl hifs|

gt
M=20kg
R=20cm
Vv F=25N
a7 6.31
(@ 39 faw 1a =1
9@ Ul T=FR

=25 X 0.20 Nm (R = 0.20m)
=5.0 Nm

Reprint 2025-26



UN o FreRta qer guit Tifa

123

3R I= 270 318 o URe: Ufed 1 g et :M§2

_ 20.0x(0.2)?
2
IV @R a=5.0 Nm/0.4 kg m? = 12.5 s2
(b) 2 m T @ed | fwan T
=25NX2m=50J
(c) A o o 3tfaw wivfa o 81 9 afed w1 wfas

o 4 g e = 1

<fer afean formamereen @ fd Uy war €

W= +206 ¢ =0

TN 10N foree © = @ieft T8 Wt i dare/d4fed

1 ==
=2m/0.2m =10 rad

o =2 x12.5 x10.0 =250(rad / s)?

= 0.4 kg m?

O Tifast Solt | q&g:%xo.m%o =50]

(d) I SW TaH ¥, erefq ufed gRow e
Foll = &1 g TR e R FET Sl % N
ol 1 faeigper & T gom T <

6.12 3T 1Y oF URA: Uit it <hT <hIOTI TRt

SN 6.7 |, T HUN oF Rt oF HIViI Hol ok
fawa & wgr on 399 79 7% W €, T et fag o
9f@:, il o ™ & ol HOE Ham F THT
Y B ool qREdd i 3, 39 e | 3E fag &
ufd: foTQ T pel aEE Wt Aol o SR el €1 e
el a9 ST ¥ B, @ R 1 e hioid
T Hferd e 7

319 TH IV FolTl 1 3TATH, Teh 39 378 oh
ufid: g o fafime gt § S =Ed €1 n-shol o
T3 o el HIUNE TolT 1 SATqh THIHIT

N
L=35 1 xp,
i=1

319 B9 Ugd, U T el o ufa: TRt 3¢ fyvg
o IV Hofl W fa=ar & U THieRoT ohi TXerad
T H @t Y fqug o @ft %o & foau sae S
fepTet qen R five & foaw L ara &

(6.25b)

THTh! U1 o AU, [=r x p.

o (6.17b) <FET U Fd a5g o fRdt faftre
Fu1 &1 feerfa @fger op = r €1 fas1 A
r=0C +CP (Wp=mv)

1=(0C xmv) +(0C xmv)

PR U1 % W Iy 1 IRAT v= wr ¥ 5T r, CP
1 T AT P kT O 3787 ok e I §lv RO NI
TAIC Y I o fag P 0 o9l Y o erfew 21 ted
BT o 9 gR1 0 L Thd € 5 CP x v 371t 378
o Srfer 1 U ote (ST T 2-3181 §) I SR Wk
k & srfew = F0 W

CPva:rD(mv)ﬁ

= mr2owk (v=wr)

T TR TH W9 Hehd ? T OC x v 3T= 3181 o
v € STeR 378 (A 2-3987) o SR 1k 52k
¥ L HwH W

l,=CPxmv = mrmza)ﬁ
da 1=1,+0C xmv

o 3 fF 1 3TeR 18 & §Wi © W 1
YA TSRt o1 ST hIvi Her gt 1e7 oF sTfewr
T i § e avEe A TR 19 o ThE-TW
IR S| W@ T H 3699 1 94 9§ 39! gl i
@ fa o ferel w01 o p Al v Wed Th W
T B

R fqug &1 HiF HRT 9@ FH F AU, T 39F
Gt il o g 1o /El &1 ST A i H "E1Y
nd® Wd g4

L=Y1=1,+% OC xmv,
2-3187 h 3TN A A L o Fehl hl BH L,
del L, ¥ 39 2

L, :ZOCi X mv, (6.42a)
&l m, Tl v, i S U1 o FAHM Q1 9 § Tl C,

SN ST T I 1 s &
L,>1,= ElZmirwalA{
T L = Iwk (6.42b)
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afiferent

THIHT (6.42b) TS Y U FERA €, Hifh
& U1 T e W Aead I T, T g 17 o o
fove 1 S5 oot 1=5 myr? @1
2 <¥ L=L, +L, (6.420)
T fyve, i o &9 59 stear | qea: foaemn
fopan ©, S[oi et o uita: wufia € e, o o1
ITRT TEEG el § ¥ TH ¢ 39 YR o fuvel o
faw, e T oC, & W YA v, &1 oK HU1 o g
C, %= 9 gq oh, =W o W M |,
—v, 3T ST TH HUT BT & 39 YRR o HU-GTEA Bl
L, ¥ % INEE Y B qRumHEesy gafid fyoef
o fo L, 3 g 21 e

L =L, = Ik (6.42d)

3 fyvel o fau S o &1 o qid: g9t T8l
%L # L | afeq L oA o1et o erfeer T g

ARt 6.1 H 1 A9 w1 Gehd ® fop foRe el o
L = L <] &l erar?

3T, HIRT (6.42a) 1 T o TR T ST erd
w FF & T R AR

d d )

L) Swi

HHIRIT (6.26b) & 3TIER

dL

E:T

ST o S el 9 | <@ € Tk STeR 378 ok
uftd: =uft fave o foru aea s el o shad 3=i
Teh! W =R T T TEvThar € S O 378 ok
oTafer ¥1 97 ¢ = ¢k | ¥ L =L, + L, T&NL
faom (@feer k) 3R ®, T 1=K 2787 o fid: Foi favg
& foag

dL

—z =7k

dt (6.43a)

dL,

dt
31q: oT=Q 1 oF 9a: Ui fave *1 = AW ok
AT hIUITT WA kT ek TR ¢ i L, =Tk,
IR (6.43a) ©

A =0 (6.43b)

d

—(Io)=7 (6.43c)

Ifg Sgea ool 199 o WY qiEfdd el e §

i(Iw):Id—w:Ia
dt dt

SR Gl (6.43¢) §

t=la (6.41)

FrE-Tfas el G ¥ I8 TH €9 U 2
ST T ok B

6.12.1 SRV HATT T FILTT

9 79 39 feafa # & fop wivia Tam oF Gemn &
5T 1 qTUEe R L Hoh| BH 3T fae=H =i T
A A4 oF URd: UM dh HIHd Tl HHIR
(6.43c) @, A T =t ot 3= ©

L = Io = 3T=0% (6.44)

afa fuusl o fow, et (6.42d) 9, L o
TH WL A & (LT L FAN: L L %k
afmrr €) |

IE I AN YUMo AU THERW (6.29a) H
I &Y B S RN GaT o GO 1 AT TrEm
SRl Yl B | T (6.44) AR Sk Sie whi 5gd
ot fearfeal ® s 21 1o it ok @ firet w6t e
TE FAN H Hehd 21 Tk YHE FHl W Sfeu o
Gl Aig T 3R W 1 5 ¥ SR IS AEY
3T T3 9 wfew ff o7 i &l a1 ° g S
B T T TSI RS RO A
&ferst feon & e = UROTH e 87 AUt i
e 2 S €1 AfE g 1o syensti bl fRY IR ok
T o S w0 el R W ¥ S Bl U8 T
i feafa @ food o Gam &1 9o W 2
e iAo aen | s TOF @, a FE
HUH 31 °h URd: ®iE a1 I STEU YAl &
W 37 oo 1 A 780 g1 Gonett i e § ol
3181 oF URA: /9 ST, IROTHEEEY vl o o HH
B SR qSTel i YRR o U A ¥ fawdia uRftefa
T BT

Reprint 2025-26



UN o FreRta qer guit Tifa 125

L_’ “\ ““ “\“‘““
v
1o 6.32 (a) FIVNT T o TEOT T TGRS FA N
R 31 cTgeht 79 YAl 1 YRR A I
& T & St 8 o7 6.32 (b) AT 3797 FHell J¥I7 H HIvie Gam &
| @1 @y &d gul

Tsh XY I hellel 3R Tk TMamar 39 fagia &1 ufved e Jae <" T W U9 IO 6 €
TGEl AN I3 E T STl Whed SR WK™ W o S g Geiklt 10 SRHIMROl Weiv e b HeeH i B

qIIIT

1. TH ey 3¢ fie T ww fie ? foueh #uif W 9 oM W oft Sk s 1 gl 6 Sk

2. T W 9g fie S fopeht fog W, o1 Ferelht ¥ o ergfeer feor e shaa wpoff wfa & e Tk 21
S fife foret YR oft feeR 7 < 97 A1l TR T HIm A1 ol SR TR Sl IER F
IS |

3. T 7o 187 o ufRka: ¥ H, 33 TIve &1 T&® H01 Ay o e ad § Tk gaehR 92 T
<ol € Foraent ohes @181 R feora g 21 ereifq i a3 T 1 3181 o ofrreq i @
HIU o R a0 foRiT W THE T

4. g wEmR ¥, fig o g wu R o W gHH 9 9@ Sl 2

5. IV 37 U R T SHHT GRAT o0 =d6/d¢ 7 3R 38T o ol 1e7 o orfewr et 71 Frora
11 % wRa: SO % foru, TR o F fRE o FrE B 2

6. 3 Uikl a T b AR (A HE) TOF TF GREW T f59H g9 a x b forad ¥ 55 a1 i
absin 8 € 3R 3! fEen &1 I fervred U= & fEm a1 w9 % FEW 5N E R

7. T o1 o ufa: 9o i og fie & fFdt %01 1 W 9 v = wx r, S'ir 31 R fau ™ R gm
forg Qw1 o Feeifer oot oen |y 81 26 He, 5 fiie  ush o forg & IRa: 2 el sifres =
Tt o forq, e 2 &1 59 fearfa § ¢, feer fomg w1 e forg ookt o k1 e < e @i @)

8. HVI & UF T 1 T = Uk W fag 2 fwt ferfa wfcw e frafafed e sm
I HT TR ¢

R = Zmiri
M
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Q.

10.

11.

12.

13.

Uil & T o SHUM o5 o 97 %1 BW V = P/MER for@ gand &1 781 P fehma =1 i gam
21 THUM % 39 YR T il @ A PR 1 gl germE T fag W gehfya @ ok gt
e o st 36t farg W g &) AfE e W et STed Sl I © Al TR el (Wi TaT TR
T T

n N o TR 1 g fog o aid: S de,
L = irixpi

i=1

n®N o TwE 1 ga fag o afid: TeT a1 9 S,
7= 1, xF,

S H R AH a9 F, W, 6T T AR aft 9o i &) =g o g e F: e
TU fof foreel <1 il o sitel a1, STt fearfeall ot e et Y@ ok srfewr oM €, 0 <9 Wehdl
%. tint=0®:’

dL

=T
dt ext

T 3¢ fave o Fifas dqer o g o fag,
(i) @€ TERRE Wqer | @, dofd, $6 W T S §d Sl 99 A €, Y F, =0 T,

(i) e =Tt Hger W 2, 19, T8 W T el Fel e 9 S YA E,: Y v, = 5, xF, =0;

forelt faeaifta e o fie 1 o & 9% fog @ 9o ofa: fie &1 $a Tecia so sl
I T R

forelt ser < afa: T g2 e %1 Sfeed el 1= myr? 93 R0 AR fohen S @1 ¥l

v & 18 F1 HI A Y e 50 21 FOH BT T Sl K=% I %

I I L
FHvfE 3 ® [T]

rad s V=WXr
HviE Ham L [MLT-'] Js L=rxp
el L T [ML2T-] Nm T=rxF
Sl / [ML?] kg m? I=3%mr’,
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1.

Taemoia faua

et frm o MM o5 1 TA 10w o foe fema o sl 9l o1 99 eTawas et
21 55k fou e et fivg W oM 9Tt 9= Jel ®1 JH g =)
FU ok TRt Frehma 1 I Y, Sk SHHM S R AR T 3T S0 o o Ifd: SEeht
woft TIfq & ST~ 3TeRT Hioh foreR e SOl o e & T o= 1 Tk Swrh asheis 21 59
ook 1 Teh IEIEX0T, KU oF [TeRTI i T Sl K 1, SHHM oF 9Ra: fhm o6 o &1 1fast
TS K Td SoAUH o i TS el MV2/2 § e e B

K=K + MV?/2
IR TR o fUei (stan won o femal) o fau @n] g9 aren =1ea &1 fgdia f=m & o
foTe o] B aret =g o fgdia T g freml & SW e 2
g T &3 o fore fof ot o e o et v Ham afited &1 <X, Hem R it
Tl SO €, BH 1 Sheel vl o Tolq o] B Al =2 o fgdid o 1 sTreweenal et ax qaie
o +ff 39 ¥ o WY AN G S foh fR=T /1 0N o a1 oc1 Seh! THe aett Y@ o6 ST
& wd F 2l
el aed a1 YA el 3R el aed del S0l 1 Y el & 6 I § | T8 Bl Gehal ®
o Tk o g et B W gEd g 7 et el gorgrH ® el 9ed 9ol I @ R "ol Sl g
& R
I e aRT 9 YA 7 A ™ W A I pet I vt 7 fag oF SR ARk T
forelt fie 1 e s STk ST s W Aol FUrd et € v e & fig o fafir= ami w
TAM e 2
I 35 fie T faa ot o ufia: o o= @1 8 a9 off 78 smavEes € © o ghe wivia gan
L, IV 3 o o GHR 81| 9219, 39 1/ § afviq feafa &, Set fie w faa st o ufi@:
U X @ 7 SR 9% w1t fig w gufia ot off ¥ §eW L = o @ e & Sl 1eoll e %
ufkd: favg #1 S sl 2l

6.1

6.2

6.3

6.4
6.5

6.6

SRR

THIAM MM ¥ o Frefafed fivel § goie & soamm o i eafafa fafau:

(a) e, (b) fafeler, (c) Been qen (d) ¥4 |

71 Tt Taug o1 %ord ohg oevesh &9 9 39 fyve o ofier feor e € 2

HCI 319] ® < JRATuet o A9ehi o e geiehe T 1.27A (1A= 10"°m) € | 39 379] o oo
o5 T T STafefd F1d FITT | 98 T ¢ fof A 1 THT] BRSNS o TRHTY] T e
Y 35.5 T G B @ e feRE AT 1 WHEd SeAHM SHeh AU W g el § |
h1E ael Topdl Faene &ifasT %9l T GehaaH =t v @ e fhet del 2l o T fa e
219K = wel B et W R ff R 9 <ied ol €, 9@ e (el + w=a) %
T g W1 el 1 2

TWMEd 5 a W6 b o o9 o+ IS 1 &5%e a x b & TRAT T 0 B

TOIEd o a.(b x ¢) 1 IRAMT 9 W a, b T ¢ ¥ T TARR SCHAF o AT F
T B

ek 1, Toreen Teorfd |feel r o x, y, z A&l o SR e WAN: x, y, 2 €, AR W Fom
Tfee1 P 1@ p,, p, p, €, % HIOM Fa 196 il & srfew sreee W Ff) wwisd, e
g 1 hael x-y T | € TAHH 81l HI01F Fo T el z-3fe@d &l gl 2
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6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

< 01 f5H & Y 1 5 m T e vE d T W, FER e & erfie, fauda e
¥ wa ® ¥ 3uisd 6 5 fgwo frsma 1 qfew v dom g9 T 7, =) &n g fag
o TfRd: IO Fa of|

W AR %1 Teh STHIT B i, IULTUNT R a1elt & Sl § 951 6.33 H 3909 STIHR TeHhl
ferrrareen o T T 21 S g FesieR @ 9 0 HHY: 36.9° U 53.1° ¥ BT 2 m S
1 21 T o ¢ f 9 9ok T o5 I T d 6 HIT

T 6.33

Toh N 1 9R 1800 kg | S9! 31Tl 3R frselt 4 & st &1 gt 1.8 m €1 361 Tocdl
&%, 3Tl 4 ¥ 1.05 m 98 ¥ THAS R gRI 39 YT Rl oiR fumd ufedl W e
el I T IO HITS

T M 3R 5591 & Toh Wiee Sei 3R Teh 3 el W q9H i & S St @
T B S SO T FAfEd el o Ufa: SH Hehdl § SR el ST he | TR areft fhet
187 o | T 33 T WA o W% <A § ki STTHE HIONT IS I H A2

20 kg FAM 1 s 39 TAfcet ST 3781 & IRA: 100 rad s T IV =1 H UM HT @
2 | faferex =1 552 0.25m T | fafeiex o oi @ Tag 7fast St 370 @ 2 faferet o1 o1 a1
o ORd: v Helm w1 afHTor o 7 2

(a) 1S sTeer Tendlt sfofert (spofferer) TR eTo-t ST ISTsTl i STet 1 7R et @e1 B | Ffolen
1 40 rev/min 1 HIVIF =1 W O FIA ST 7 | A S 194 71 ki O i F
YT STged St 39 ARFTe Sreed Srsol &1 2/5 T F ol 2, at 39 Feerfa o st wivf
<Tet 1 Bt ? T Wi R sfvfer w1 sl i sdofed @

(b) =& =WEY feh /=l 1 UM kT T Tqs ol @kt R ol 1 fast 1l @ aAferen
21 39 TS oo g2 39 gfg 1 e e YRR S ?

3kg SEAUM QT 40 cm 521 o forel @iEet Tafeet W 1S 09 5o o1 T oudl T ¢ |
Ife Wl I 30N F 9 @ien S faferet 1 wivfg @ @ w2 W w5 s e
1 2?7 I8 WU R 39 TR | #E frdes T8 2 |

TRl HOlR (TeX) T 200 rad s~ T THTHH HIVIF A T W@ o AT TH 399 5N 180
Nm 1 oei ol Ui 31 awash 8l € | S5 o folq ofagash ek oid hitsg |
(e ; =iv Y Srqufefd ¥ THEHH HviE o B § 7% gufe § fF oot el 9 § | SRR
H TTT T et 3ot kT Trereaehal S ot el 1 fRed w3 % faw gt ® 1) ' i
foF 35 T T&A 100% 2
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6.15

6.16

6.17

6.18

6.19

6.20

R frea aeft i fewan § R/2 B9 1 U RN 9 e &3 fehter fan w0 21 36 i
T IR GO F F% T Feth o hx ¥ R/2 T R 71 s1afeme fewh & o g w1 feof
A i

T 1R T & = oh A9 §-9R WH W 98 38 R Gqferd 8 St & 5 1 foaek, o
Weeh o1 AWM 5 g §, 12.0 cm o T8 W T o TR Tk W WA €l 9 45.0 cm Tow
W Gdferd e Sl 1 HiX 98 1 5quE 4 ?2

T I Tien, i A o S I dell R T & S9E 9 qgsh A S @1 (a) F0 98 <A
IR AN =16 | qell § TEAM? (b) T STHRI Th 90 W qghd ° TR I s gua om?
() T &, & forg o iR =2

2 m 551 & T o (Seel) 1 9R 100 kg Bl 7€ Th &ifsl B3l W 39 YR wlefeh T shiel
2 foF 9ok SoadM ohs 1 AT 20 cm/s B THh! Yok o faw feraen el wan gm?
RIS 3T0] T ST 5.30 x 1026 kg € 91 THoh w5 9 elhd ToRA dreft 3R 9ok gt
AT i fieT Sl Y@ & ofreed 31el o Ufd: gl Sl 1.94x1046 kg m2 €1 AF ifey
5 719 o TQ 370] T A =T 500 m/s B AR 3k T 1 TSt Soll, TAFRROT 1 et
Foft 1 < Fer B1 @10 1 SiEa wiviE S FE it

Teh S 30° HIV T A Tl T Jeehdl g SR weal €1 3Td del i dofl § Se o
FSIAM S %1 9l 5 m/s 2l

(a) 3T 06 W e fhaT SR Sm?

(b) 9 Tt qF e o H 38 foha gHa erm?
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AT 7

7.1 e
7.2 TR % |

7.3 TN hl HEAH
T

7.4 TEEd fade

7.5 9 T TEEE @R

7.6 AT o S ok e e
TR TTEcE @

7.7 e ufas e

7.8 UEEH 9

7.9 9 3TE

7.10 & | TRia SWE &
St

s
fommettg faua
A

TETRYUT
. 0000 |

7.1 HfHeRT

B ST ARF9e Sfte | &1, §efl Jarefl o gea sl SR STehfud B i
Tehfd i S od &1 S o %] ST Teh! Sl § 98 gealt i A et
2, UeTe ¥ 9 I 1 qor § UETS W HW N § Fel A ohH
Bl €, W el 9 ol R 98 gest i AR fRet €, den o v &
g H ufmend € sfie™ % STER gecht % o famr fefiferr
(1564-1642) - 38 q2F HI A=A 951 &1 ok 9+ fuve, 9@ 37
T 9 9t e, THEHH R0 | gedt &1 iR @fd B &1 e wel
ST & TR Sweid 39 qed o1 Areites feei fRar onl 98 e, =R ae
off 7 =, Wg Te ffy=a © fF S o1 gude W diet favel & iy
FS YAN HIeh oA @0 &1 Teh AM I fhan of, 5t 91 # Ty T
AT G T SAfueR Fened "Ml o ! Fehe ol

3T Tl § 2 wgd @ <9 o AR, U8l qen Skl et o deror SiE
IHIg dld BF arelt qREeaTd sy w51 favg W@ €) e s o
TeIull gRT AR H fS@rg 37 ool 9’ it gewE &1 T, et frofq |
reitaret i qiads Fel gidr 81 WreiF %d 9 3@ 9 o1l fyuel § 5w
Afer = fyve ot <@ U, IR 7 wed €, 3R S arf T geyfh
¥ frafaa fq #3d 9 id &1 7€ Tfaal & ge g g sl
Hi T W AT 2000 I6 & A 7 ywArfod R om aw e’
Hied o, f9eh TR 9+ sTeriE five ar, I o1 U8 gt i
REHAT Y B | TH Higel shi RO o STTER e vl o) gurfaa
Tfq Sheel I T &1 81 Wehdt off | Tl w1 Uferd Tfa 1 oA A ok
fore 2fat = fqat o o fo=ma i gfamfed foeen a8 @ga sifed e
3ok STAR el ! gl H UReHHT T IeT Tl 37 Il o hsl ! &I
T 9¢ gd | Taeiiel aam@n T o1l ST 400 99 oh q9Ed ARA
e 3 ot 3H YRR o fogia gfqaifa few) qenfa, smivg (5 o
vt W) 7 TEe 9 € ST MY Y H U 31y ufishd Ated &
quiq e o, fod g& St Aiger Fed € fomeh oTqEr g 1 g
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Tel &1 i T ok |1 T @1 Uk B9 99 o
Y Uieive o Uk T8 ey, forent A frehierd
HIART (1473-1543) o1, 3 TH qui faeptaa
e gEtad fean feer o qar adft 1%, s
T W e feer g, o 9f@: g o afeha &
&1 fiRSeR 3 59 fagid W °<E gehe fohan o 59
fagia o oeu wfaftea wmefsl & wh Tefiferat o,
ST ¥MEA % gWI, e o fawg ¥ oh &R,
HhHT <l T4

T Tefiferl o € et § SHIeh % U heAl
&Y I 98 (1546-1601) = T FHK ST el
SO i el | |y d el o Yaron o eifered
T T o &3 Sk g Hehfora SfiRs! 1 &g |
Ik FRTIH Se=1d Shei (1571-1640) 51 foeermor
o T =i 3 efiesl H WR % ®W H dlF
uftspa fremi grr ufawfea foan, 9 /@ SFew o
Tt o 9 9 ST S @13 e =T % 9. 9
T I Ol 4 e & AU [EhNu
wefer oM wedfod ik STHIERl SRfeh] i
dferd o wfHa B A e

7.2 F&R & Em
SR & A 0] 1 Sooid 6 R R ST TRl B

1. sheqtelt @t T« @ 77 <tefgetg wersd o fa
#Xd & au gd 9, wH A W e glar @
(fe=t 7.1a)1

( \ T
\C

20————»

faa7.1(a) GF & 9Ra: fwdl 78 5R1 sTRfEq {Egal g
#1 fieheaq fag P aer 3wed fag A @1 P &t
STGR T A i STTER e g1 oref i a7e
34 AP FT 3741 &1

e oM FRAEE & Aed 9 TR of foaeh
ITER T8 oheel g shenmell o € fd Y Fehd 2l
el forEer o7 U fafiTe g g 2, T 9=
o B 8, fo 9gd W ¥ 39 YHR ©iEn o
W%:

A

P
N

ferF 7.1(b) T Jtga Gi=mn T SRt & 3 R F, 991 F,
fer &) e # Tw S F T @ g
ﬁ?’('}‘év'qﬁﬁ':WW?\l

T fogeti F, 991 F, 1 =97 IS0l T SR oot

9ok T &1 F, 9 F, R A gr0 sifew) dfaat &1 i

4 2 ) A SR o S S T A

%! FA Y = % Witaw (fod 7.1 (b)) 39 TR

W 9= o 1 dHgd Fed &l T ¢ R $Egw &

fedt off fog T W F, @1 F, ¥ 3R &1 AW

srufafda (faa) 21 fag F, qen F, Sefgm 61 =ity

Feard g1 g F, e F, &1 fHesy ik 39 @ &t

it wgre e g8 i %1 foa 7.1 (b) ° g9

AR fagatl paen A W 9faesg il €1 3@ PA %1

TeAfeg {efgd &1 s § qe1 TSR PO = AO

et 1 o1l el e1et et @) foRE 9 o A

AT Tt T S A faefia g U ©l ot € den

aref el ster g9 1 B o7 S R

2. AFhelt o e gFf ° fFEt 7% #i faer arei

3@l GEA GET Al G ene 59wl §

(st 7.2)1 =8 o & Yeo1 § Yene el € T U

39 g i Mfq F I B € 9 3 g ° st

T W B §) gd & ke T W el 1 i erdengd

g et 21
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afiferent

fo 7.2 78 P94 & uRa: rdgdia wem § 7fd Far &
gt 81 THT Tt At H T8 51T FEiid eTFeAA
& a7 gRT Swiar T 2l

3. 3Tad el Rt feam

fFdt 78 & URFHHY HIA FHT 7 39 T8 G
SRR Telgd o s7ef-3Te 3781 o o7 o SATHHIIIAT
giar &1

J= T ERe (7.1) | gF o uia: e e
% Afene IRHHU-HTa 3Th T-<e eteqf &AM
Hfeq zwfe T €

|ROT 7.1
o fau @ &t fee & W9 F e
TR o IMEdeRrdl o 1w & gie &a g
a = W—ﬁwlolomaﬁ‘qﬁﬂﬁﬁ
T = g & UNGHAUT-IA aut (y) §
Q = WIMHA(T> /a®)
10 34 y2 m Al ¥
& a T Q
EC] 5.79 0.24 2.95
NED 10.8 0.615 3.00
qeaft 15.0 1 2.96
T 22.8 1.88 2.98
EESIn] 77.8 11.9 3.01
RUE| 143 29.5 2.98
T 287 84 2.98
g 450 165 2.99
wer* 590 248 2.99

SSHel oh f1I| 1 HIvitg Hom Geaqor 1 et
A ST Hehel & S Gt g gl o fefu 71 2
fRel T8 T e AT HEE I, hd G a1 U8

#1 o o afsw & orfew wE W@ 21 AH
fifse g o fag W 7 iR =7 ot e & 75 =+
feorfq o Horm i wHW: el p 9 S S 8, 99
mSTAIE % UE FR A+ TET § YU eF%mA AA
(fe 7.2) 38 R = feran STl ©

A =Y (r x VAD (7.1)
3d:

AA /Dt =% (r x p)/m, (FfF v =p/m)
= L/(2m) (7.2)

Tel v & au L‘elﬁ'ﬂﬂ'ql:lgﬂ'f%ﬁ(rxp)av‘@w
21 fordht g 9 & fore, <t r o sfiw e €,
L U frdies gil §, Siien g URehar oY @1 8l 8
3q: SHfqd FHIHTT % TER AA /AL T e 2
& kel b1 oM B TEeTehyl i S ot she
9 € ? IR Wl dwhal 1 fam =g & fremi
o I RI0T R YT/ THA HLd 2l

> ISEYOT 7.1 HA Ay foRdl U8 *1 STER
PR (97 7.1a) 1@ v, 8, 91 gd 9 T8 &
TSP = 1, Bl {13 v, T TER W 3 TR
o qRIEU WH (r, v,) B Hey Tenfud ifem
FIUE BACT CPBYY 99 & H GHH 99I
?

g7 IV WA 1 URAN PR E L, = m, 1, v,, Fih

fdtar g1 7% 9@ B ? o, qe v, RER e

2l Bl 9N, L, =m,r,v, a9 I FaT &0 |
m,r,v, =m,I,V,

oy 22T
Ua rp

Ik 1y > 1, v, > V4.

i den e |fsel SBTE SC g/ =1 T
%A SBPC %1 gol § aifusr @ (faa 7.1a)|
R o T EW o STUR, ¥ 999 SAaudl |
U &%l g9d g €1 31 Ug UM CPB ! 9@
FHE HI STUM UM BAC &I a9 & H Al
9T @l <
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7.3 TEQTHRYUT T FEAeh a9

T 0 o | foran 7 Ug ¥ fiRd gu 9 1 Yerr
U 2 i eI ok Frefeh o0 T Tga i
RN fielt fae R o fadi den aifele Teamen o
o TIRIRL0T T AN TR g2l =2 3 310 fooek o
HYR T TE T 3{7wd foha fof R B 1 shen
TRGRAT ST a1l I5H R geal oF o o R0 Th

fieh=; o1 STITYG Bl © TSreeht afemo
a - V2 47n°R,
m R - T2 (73)

Tel VISH 1 G © S STk T T UHR
Tafed €, V =27R,, /T | STad &I T 9 9
27.3 f&F T @1 3@ WA Tk R, H HE @A
3.84 10°m T B b1 A1l IR T 37 F&wsil &l
TR (7.3) § Ffaeenfud &Y, @ &H a1 S AW
WIS Bl €, 9 Yt o oed ol o hROl Seq= gt
% I8 W g ©RUl g A W T HH Bl 8
Ig T &Y Y 39 924 I <@iiar € fom gedlt o e
9 1 A A o G192 W1 21 AR e T8 uE o
fF gedt o FHRT TR HT AH YAt & b 9
Tt o ot o A B ®, A ' o, O R2 3R
g OR;? 9 & (F&T R, Jeat &1 fioen ©), fordt o
frefafaa gy o g e

2
m

9 _Em
a. R~ 3600 (7.4)

Sl g= 9.8 m s2 AU HHIHU (7.3) H 2, o UH o
T B W1 13 YU 7 =ged A" Ry My
ey o dEe EH & gfawfsd & |
ArieR fea :

“zq fova ¥ g five & g five =1 & 5@
SN eTehfta e € fooet ufwor S favel &
AT oh UG o STIRATINA a2 3ok s i
Tt o ot o SFRAa e 21"

T IGI0 A = o UG I Ta iR
<YM o T fogia” (Mathematical Principles
of Natural Philosophy) for@ deiq # fyfafn
(Principia) Fed % T 9 Bl %I

Tfordtr €9 § <A & ey fEm w e
TR kel ST Hhdl § : fhelt fog s m, W fereht
3 oy S m, o SN0 9 F 1 qRAT

m, Xm.
|F|=G><1r—22 (7.5)

Tfer ®9 § GHRI0T (7.5) i 39 YR Ao foham s
Gehdl &

F= Gx%(_f):_(}xm;
r r

:_Gx—mlxm2 r
el

WGWWW} mlﬁ m, %
WW?{Wt:rz—rléaﬂTﬁﬁﬁ 7.3 1 <@
T 2

%

o

Y

o7 7.3 m, & &R m, T Teeq 9 ¢ & AT
g el r, &1 ) &

o 9 SR 9 §, U m, | m,
U M Al 5t F, — 1 o 91 81 =qeA o T
% e fd o ST3ER, ard | fog 59 m, W
m, % HR TA-F 8| 38 T6R m, R m, % HR
T AT ey o & F, T m, W m, & %R0
o AT 9 F, %1 WER Ge T,

F,=-F

12 21

HHIRIT (7.5) T STIHENT, 70 99 U= e
R TH 9 6 gH HEUE WA S, Fhifh I8
frm fag sommml 9 defua ®, Safe w9 fazafa
fouel, frent aRifid s eiar 8, W fo=r s 21
IfE TR I T SoaHHl 1 IS HEAA €, a S
9 foft t@ WM a8 9 fag sHEHAI *F FHRO
TRl Tl o WY AN o SR gl § S foh
o= 7.4 % <9t T 2
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i'\12=(- i'\zﬂ

N A\
1-13=(‘ r31)

?14=('/l>41)

fax 7.4 WWmW?%’%’W%n%\?ﬁT
m, & BRI STRIYT el Tecalshyvl ac1 39 Fe79H g1
mwwwwﬁwﬁwa}wﬁwaﬁa}?wél

m, | Fel 5 ?
Gm, m; » Gmym,; - Gm, m; »
F, = 2L 1y + L rgt———ru

o1 31 a1

L 3q1gvor 7.2 ol wHaTg ST ABC & Y%
3 W m kg o dF T FHH @ B
a) 39 B & &% G W 2m kg &
g W fhda1 91 STfYd &1 @1 22
b) A< TMH A T @ SHAE I &1 [ LKA
S, @ fohae 9@ sTifad grm?

AG =BG =CG = 1m Y, (3fe o= 7.5)
FeT (a) HFIH x-3181 T GC o o= 1 101 30° §

SR A1 & R0 SHUMHS x-31& 991 GB o o9 odl
21 dfesr T vgfa | =afterd aat 39 YR

_Gm(2m),
GA — f.’

m (—i cos 30° - j sin 30")

(+i cos 30° - j sin 30") .

sTeARIuT fagia den |feet 9 fEm & FER (2m)

R RO ey Fe

fer7 7.5 @9 GaM 5598 Y% ABC o @7 wial I feera
21 59 FsF G W I 5HEA 2m & T B

Fr = Fgo+ Fgp + Fgc
Fg =2Gm? j+2Gm> (—i cos 30°—j sin 300)
+2Gm?(i cos 30° - jsin 30°)= 0
foshed o6 &9 o, gufifa o STHR W I8 3191 i
W1 ekl © for aRomR w3y g =R
(b) g 3fE A W T=EE 2m & 1,
F'y, = G.2m.2mj=4Gm?j
o =

1 _
op and Foo=Fec

F = F.,+F,+F., =2G6m?%j |

ot foreaita fyve (S geaht) qen fag goomm

% 9 e gd o A GHER (7.5) H

e g oA T&t foRen S wehan fowaiia fave &1

Yo foreg g &u Y forg g W o SR

F3d & g 3 g Sl 1 fen gue T e g

T el 1 Afw Afq g7 A kT A T aw

o fivs & T famg 5o % RO SR

el St I &1 S UHT &H STEFT T o (Sheigperd)

o SYANT ENI T Gehd B e BW UHI Y € qf e

< fafere weeon & weer 9o wrw g @

(1) Todt TwEUE T & GEd M e
q9T Wit o ame? Teera foredt fog goomm o
drer ITeRHUT oIt dieh-aTeh ST B BT §
ST TR WIe & 9U SIHM ol STeR g
W Gehfgd UM &Y A1 feRam Srar 21
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ToTeHes &9 ¥ 38 TH YRR WHE ST Wehdl B
G o fafg= &= oF &R e gal o,
B % ¥ F) g T § frem el T
o STfY e THeh cAdaq, S feemst W T
B 21 @it o |eft &Sl o Sl o SIZehl w1 A
I T 9 @1 o dAdeq <9 o "k R
g 9 § a1 ohedl Wit o s 9 fag gera
ol foam el @ & srfer gk aa a=n
Tl 21 39 AR 5o 1 qfEror off S gl
w1 T fafy g1 = fRar <1 "R 2
(2) THEUM U o ferdll WrEer Mol o hIuT
ek ot feor forelt forrg goamm WX sTTeRtuT
§ I BT B
O &9 H, g0 R § 39 9Rom &l 993
Tehd €| Tield @i o fafa=1 e @iet o o] feerm
fag sogum 1 fafy= faemeti ® emefia ww €1 2
T TER Toh gE 1 gold: Fred e 29 2

a o .
7.4 oAl [AYdlch

TECATh YU o Hafeh a9 | T e feeris G
o T ! TR SHR T A fRal ST Fehdl © a2
T YHR & TN H GAYYE S o aAd
hafee 7 1797 | foa o1 39k g0 9 T Tu
IYHIO] ) Faee fa 7.6 § g9 W B

o7 7.6 Sal-ey I &7 FoHEd SIREHI S, 91 S, 3T
feremret et & (eriterd g9iT 1Y &) 5928 A 3R
B W RefT 5e7@ml o S SR @l ST &1 S
feromer zeErl (fagfend gl GRT {9IT) H1 §a4
s @ T & @ TS AB He g e 2
Fiter o790 q1 ST T 19 Fewiaa &l St
&1 guiT I T AT GRT T A S G 2

BT AB o IHI f90 W T Bl WY o Tl I B
€1 39 B &I Tk T R gR1 TRt gg 3 @ fetfed

foha a1 21 9 o < faemet et i e H @i
3TER B el o ehe Wy faudia feenet & amen
S 81 9 et fot H < ST{ER o free & B
Tl ! T 9o foadd sl 9 TR W € v
R HE A T TG A, W kA T T A0
F FAT T W L FY Y T H AR K F-TA
21 ®, Sefeh Fel F et w9 sueh fehe ol
B Tl o sTe TRER SR et B W el S0 ok
HR0, Fefed a8 | 99 qe USH oAl B S ah
YA 9 S0 [Eld da STE0 o e @l
BTl AfE Fefer R w1 sAred o1 0 €, dl Yo
91 S0 O oF STRHMA! a 76 aeX g3,
TET 7 T 9 I Ui Tehich e v Bl 7
1 T TR TART GRI 1 S Tehell &, 19 foF 30 o
T[0T hT ST Shieh 1 AT 0T A9 e
15} o o= TEcoehtT Wl S 81 Blal @ ot foh &l
o SHAM i 3Tk el W Hohf=d M T TG foha
ST €1 39 YR AfE fawmet Mel qen suek ke o
B A o ksl ok o= H A AT, MIAN mHA
el o FHM B, dl 98 el a1 S¥eh ke o B
el o ore ey e

Mm
d2 (7.6)

I S AB &1 g L B, d F & HROT S

o U F A LT OGS 071 Fqed o §HI
IE e AT YeAI st S0l o aXeR el €1 37

GIZTL=TH (7.7)
T YhR O T YT FHlch TH GHIHIT hi FeTIdl

9 G & 9H URfed fwan s g 2
Haf-<31 YA o 9] G o A9 H qRsRIT gu

ol 37/ G 1 YEfeld 99 39 YRR ©
G=6.67x10"" N m?/kg> (7.8)

7.5 Tt T & @0

qeall &1 Td B o HRU 9gd § Hepsl el @ral
1 TRt S AT S ekl @ TS e s @ia
% T qU1 HaH &S] Widl THeh I8 W g gL @
e 1 hE off o5 T €9 9 31 9f @il o amel
B3| 36 YR Al @il geaft oF arel fopdt fog W38

F=G
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TehR Teceh oo del STRITTa sl o foh 5 weft wiet
o FoAaH fUsd egum o it 9Rem & $TER
IR IWAMTSS o W Hepfwd ¢ Gl @il o
A 1 Fd FAHE el &1 & FAHE g2l o,
ged o aeR fordl fomg W, et o i F@
A A6 fopan Sar @ for geet o1 wwed goAme
I R W Hehfxd &l

est 3w feor fargail 9 fera Feef fit B
21 39 fot 7.7 ¥ Ty o e 2

<« 7 TS

o1 7.7 M, 9eall %1 579 @91 R, Geal &1 31 8, geat
& U3 & A9 d TR W Ry frdl @F J #5579
m Y@l 21 89 YeaT % Tieia: qafid qrd gl

Tect &1 g 9ifd 318 TR gealt &1 "ahsil @retl |
ety ot mfw iR ge faam #ifSy fF geet &
FE W r W W HE A m @ TRl fag P
r 5 o Tt o aeT #1357 9t @iett & forg feeert
e 9 aife 2, fag P Sk i ©1 o st
ar ¥ 3t 9Rom & SIER 3 |t gld P | W@
AN W hIE TEchyY 96 STfUd 71 id| e
<ok @iel et r e &1 e FifE ot & aen
fag P 3@ el o g3 W fem 21 em@: r B
IE Bl Mol P W fo@ $8@MHE m W 39 TR
TR Sel AR il 8 S8 SEehT THE SoTHM
M 3% 5 R Hhfsd Bl 3@ TR PR feem
SAM m W STRITT e 1 TR

Gm (M.)

F= 2 (7.9)
-

TH I WA ¢ foh THE Yt 1 S ThHEN

T oT: THHT T M =%7TR3EP Tl 7=l R geAft
1 5 qen p ERT S B 3ok fawda r e

é?ﬁéaﬂasqﬂﬁ%rpr?’%ﬁmélm

Mz Ore OMm,. Or
F=Gm — =Gm E-"

HS pHrZ HRZi Hr2
_GmMg
- R r (7.10)

E

I FaH mYedt o 78 W feed 7, r=R,
T FHIHI (7.10) ¥ 36 W T[ERuI o
M.m
2 (7.11)

E

F=G

TET M, T R SERT: Jealt o SoAE qen e 2
FAIE m §N $T¥E A S aren @ 59 g
e g B Ff e 2, = % fa frm
SN S F § Hsiel F= mg 1 Gafed gl 81 39 YR

_F _GM,
“m R

g Wes & W A B R, TH W@ U R
Shaf=a-ganT gRI s1ere Tl fafy ° wra G w1 A
g q¥l R o M ol FHATAd T T M, 1 3Aheld
THIH0 (7.12) HT TE@dl @ fFa ST Gt 21 A
HNU ¢ T hafew & aN H Uk yefod weF T ©
for “Shafew 3 gedt &1 dien”|

(7.12)

7.6 U oF UD o el A9T SR TG ol

o & 39T 3R geet & 8 W S99 h W fem
fordt fog s m W fa=r &ifsT (o= 7.8(a)) |

h

g T TS

@
ferd 7.8(a) geat & 78 G fFH 9 hW g
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geaft &1 e # R, g ffdw fen s @1 S
7% foag oot § R T, TH! YAt ok ks W
(R,+ h) Bl AR fag FoM m ™ 9@ & AT &
F (k) gr1 Taf$se feman w0 2, d wefien<on (7.5) 9 o

frefafa dad ur 2
_ GM m
F =R +n? (7.13)

fog somm g oYd f&ar S den @R
F(h)/ m=g(h) 3 39 TR 8§ T 2l ©

F(h) _ GM,

gth) = m (R, +h)?

(7.14)

TR &Y 9 I8 AF geall o I Wgsh 91 § ®H

GM
?:9= s WA h<<R,, &7 T (7.14) %
E

<faror vy i 39 YRR off for@ Head ®

GM

g(h) :—sz(l Yh/R)

=g(1+h/R,)”

R%«laamwmwwwm

g9(h)0g El- %E

Y YRR GHIH0T (7.15) § 89 U erdl @ o %9
FOE h & faT g &1 91 P (1-2h/R,) 59
e B

319 B9 Jeal oF T8 oh I MU d W ferd foRet
fag 5o moh fomg § fom & &1 T| BN W
o1 7.8(b)  TOIT STFHR T9 570 T Jodfl & s
9 T (R, -d) =31 & B el 901 d 7IeE o Th
e @ie 9 fieet o 71 9hd ¢l 99 S99 m
R dHICE & 98T @i oh RO ARG 9 o
9 o afftd afomd o SR I Bl SRl a%
(R, -d) 5= o B M & HR0T ARG 5 1
ey B ql fyset ergum o offta aftom & 1 ER, 3@
B TSl & BRI 38 TR o oG fom B Tl

(7.15)

1 GO SeATH STeh ohs W Heplwd gl Al B
e w T M, T,

M / M, =(R,-d)®/R} (7.16)
Fifer, frdt Ml 1 SoUE 3T 55 & o=
o STIHAMIT B T

gedl &1 T3

fers 7.8 (b) fEt T8 d Wg 59 JH0 H @ae
(R~ d) /=1 7 BT 7w & g & forg aier <ar &1
a: fag goomm W Rifta =

F(d)= GM,m / (R,-d)> (7.17)
TR Y M, 1 0 Hiaeiud S W, T 9w
= 2

F(d) = GM,m(R,-d)/ R? (7.18)
3R T YR TeTE d R el oo,
_ F(d)
g(d)——m
et gl) = D =T (R, - )
R.-d
= g—=£ =gl -d/R;) (7.19)

RE

TH YR S-S g9 gealt @ = efersh TeTE q

WMd €, ™ ©ROT 1 AE Ok (1-d / R,) N

A S 81 gea o e ©Rul ¥ Hefid 78 Th

TS 921 ¢ o g8 W g1 o stfushay @

A =R W U § FW ST AYe A9 T8 HA G
T 1
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7.7 Teca Rafast st

ool g fRafast St st oo i == fRdt a%g i
% g2 feafa w399 gfea o=t & w7 A < ot afg
fodt &ur & feafd 39 W wERG 9a & HRO
uRefda & St ® af 3@ o i feufes oo o
TR ST e 51 39 %9 W fhy 7T w1 o6
TRATT & i3 IR BN S % 79 veet ==t
F g ¢ o =l g o man & = e g W
st 7Y e, 9 ot weeft 91 B © 9 sheel TH
Tl o fau & fedt fave =t feafasr s=t &1 &K
Treferar gt 2l

oo o1 Ush Geel ot ¢ e e fedl fuvg o 55
el o HRU S Refas e, 9 et ferfas
TSl ed €, I URehel S Hehd 21 Tedd gealt o
I3 o fiehe o 31 fageil W fa=r sifse foet g
T At gedt ot B i qor o wgd %u € S
TH @ Toh ¢ UH YRl H Eed ool ARl 3ite
Y Fd @l © 9 T€ mg AT € A ThehT fawm geaht
o 5 1 SR T 21 A T Jedlt o TS W h, R
)R feora fodl fag qen sot fag a7 =
FHEER TR h w96 N fem 7l om fag =
foaR X dt ms=mE & fodt %01 &1 veelt feafa @
Tl feorfq 9 F 33M | foman o wE, 9 ow,
R fffe &+ €,

W= x faerE

=mg (h,-h). (7.20)

I T gt o YR W h SR & fag I HE
ferfas st Wih) S X S 36 TR € f&

Wh=mgh +W,
(ﬂ%ﬁ'Wo=ﬁﬂﬁ'ﬁF);
9 98 e € T

W, =Wlh,) - Wh)

U1 I TIFIARG et | fRan T w1 3l 39
U1 T SifaH qen e feefaal ot fufast seied
o 3T o SR 7| e dfe fom @i (7.22)
¥ w_ e & s @1 S (7.21) § h=0 W
WEH W(h=0)= W, Wd il &1 h=0 T 37ef
7 ¢ fop <M fag gealt o g5 W feord 21 39 7R
W, %01 %1 geeft o g8 W Reerfast st g2

(7.21)

(7.22)

g &1 gealt o I8 § Agfwed Al o fage
R fomm X @ S afomy g el g id =ife
T4 T8 Wl o el gl mg SaREfia e @
ay el B1 qenfy, 1o 3Te qeh Wi =l o MUR W
T I € TR gedlt & Al o Rt fag W fem
Rt FU1 R o e T I i TG geat o R i
AR FRRE et @ 92 36 9o 1 g @,

GM,.m
F= rZE (7.23)

T&T M, =Jeat 1 SSHM, m = VT 1 FAHE a2l
r39 HU I Yool & e W g €1 AR 79 fRE %
Ea r=r1@r=r2?17=5 (Stafh r2>r1)$%70ﬁﬂ'{q31a5
SR I I3M H fohw T & &1 aRehed L @l
T G (7.20) o T W T8 Ha¥ U Bl ©

le :I: GMm

dr

r2

®_c 14 le ~10
E % T‘IH (7.24)

T9 TR HHIR (7.21) & o9, &9 el 0 r
W feorfast S W) 1 39 YR G5 R Gahd ¢
GMEm+

W(r)=- W, (7.25)

-

S R r>R & fag 9y R

Id: Tk IR B W, = Wir) - W(r) | 3ifaH
FHE H r= oo WH WEH W(r= o) =W, 9@
B 21 T YRR W, 3 W ferfast oot g€ 7 T
[ < =T foh TN (7.22) A (7.24)
3TER had g fageti o o= feurfast wettet # sf@
F1 € g fAfv=d qeferar 21 en yefer 7 it
% SFTER W FH YA AE o ¢ ek wron faret
fag W fordt &1 B1 fXeifasr et 39 HIT &l 3
g 39 fa5 @ @ 4 T S arct @i o 31 arerk
grdt 81

T, Tt fag W foret o1 =61 fafas o=t @1
IRehe I8 HUT W & Jeal o Tecald el oh IR,
S o 0T o SHM ok STHAM Bl €, feran B
gedt o TEEd da o &RO fREl fog W ety
faga &t aRam “39 fag W fFal U & TP
germT 1 feeifasr Seif” o ®q H &1 Sl 2
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Tel e % SR W, 1 54 € 6 m, T m,
MM o T S ¥ 30 W W & FHT HT o
feerferst wetf €,

V=Jﬂgﬁ(ﬁ?ﬁr=wWDEOﬁ)

g off e fon S =nfew fo ol o foelt Tedt
fogea e &t Fa fufas =i, sE=d/®m &
gt Hurfaa 1 T Hoiel (ST THIHT g
ufiehferd) o AN o SR Bt §1 I8 teAriav fagid
o Tk STIYAN HT SR 7

3QTEY0T 7.3 [ S ok fohdlt o ok Sftel W feerg
TR HON o e &1 feafas e Ja Sifsal
o o s R o O J Fifem

I HH AT I&F H1 HT THH m e, 1 o
o/ 21 TR I [ g0 S 4 T I a7 ]
T At 2 5o I 71 oTd: TR w1 feafas it

m l m
[ 9
[ @
m m
ICENA
2 2
‘wm=—4G7‘—2?éz

2Gm22 1 541Gm2
= - +—|=-5.
J2 l

o & = (r= V2 1/2) R e fave

7.8 U =l

7fE 79 1o 1ol | fohel e 1 thehd B, 1 B9 9©
o ® for o fR o gedt w iR S @1 e
TRl o1 ST ek &d Tl fqug &l sAfueifues
diterar den gRfeR o ¥ Y2 Y Tehd @ TSreh R
fyug srferehiiier =l 7ok Ted S €| e T
w9 ¥ gAR Ak § e for S el @ “o 'n
fordt faue i 3a sifuer oRfys 9@ 9 W %
Thd € foF o R gedlt W e = fir?”

T YT HT IW <A H Teil GRe g surt
HEHAl 3l &1 |7 ST Skt T 908 3= ah
g € 3R el suw W v, 21 R fave %t st
feorfst qen Tfast Seefietl o1 = Bt €1 T8 i El
qifd w, favg &t s< W g feafas =i =i
faféee a1 21 99 T FT 3 R FoA Sl

2

me
EEAd) =W, + 3

(7.26)

Ife faug w1 geall (R, = geall 1 5= o s |
(h + R) %o W feorg forelt fag 9 oWy o =
V, | Rl T o, @ 59 fuve w1 e St oft

1 , GmMg
Eh+R;)=—mV~ - +W
2 (h+Rg)

Sell WU A9 o STER HHRT (7.26) oM
(7.27) IR BH =AMMET 37

(7.27)

mV?  GmM, _mV}

2  (h+R,) 2

THIHIT (7.28) T & T&T TH AR AR T

a1 =[Fa™ AM I 7, o7d: 919 e off TE € g

=ifeu) o1d: &g fave o= q g9 Fehdl € 99V,
ESkIRNED

(7.28)

mv?  GmM,

_—>

2 (h+Ry)

V, 1 =JFqH HH SH U0 & qegedt ¢ fored
THIHO (7.29) 1 9 U&7 I o IR &1 TH K,
ot fave &1 3 d%k Ug=H ok foru (Steiq gest |
TAPH o faU) SAeRFE <HAaH 9 3H HaY oh

TEIE B ©

(7.29)
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lm (V2),{_r _ GmM

2 h+R, (7.30

Ife fyus &I geet o g5 9§ Wi Wl 2,
h=0 3R &4 Il 8l ©

2GM
V. = E
W) = 2

el g =GM,, / RZ 1 STAM % W ed e
A 9 B §

(Vi) =29Re (7.32)
T (7.32) Hg SRR F 3Afheh T T T &
(V) =11.2 km/s 1<l EFll €1 38 U <A Fed 2|
Fof-Foft AR H T TH T 9 off F < 2
THIRUT (7.32) ST STAM el 9ifd 91 &9 9
TEH ¥ Yok M aTel fquel o forg off foran < wehan
2, UH i HEI §H g o TM W SEAT & U8 W
FEH o T[eeld @0l G R, oh T T S5H hi
e &1 9 TEd &1 <Al € vl o wsw
U WM gesll W 3ok W W R € U1 =EA o fou
TATF e 1 A 2.3 km /s W Bl 81 98 A geat
I o H T 1/5 T 21 96 hRO 2 R wwsm
T HTE SR T 7| A% F=H o g WA 1
T4, A TR 91 39 UARE Aa O s grft qen
o TSH o e faad o 9l JaEd S S|

(7.31)

> 3QTEN0T 7.4 THH BRI RO M W4 M
FSAHM o < THEHM 39 Tl 39 YR @ € foh
oh hsl oh o gusa (Tt 7.10 ® @I
FER) 6 R 2 I ol fer-t@ T g
m FA9H o fohell Y& I M S| o T
% T8 ¥ 4M FFEH o T % b i AR
e yaiftd foren ST €1 9EE T W =gAAH
e o T SSieh U hifaiq, fad theh STH T
8 TN T oh I8 W Igd S|

Z67 U8 W Ml oF R falieft et 9a s
F &1 3EH fag N (Feet 7.10 3fag w1 gftamn
e T forg (Ferf) & =9 F 9 9 S w2
Jerefd: Th W H & F@ € AR ON = r 2, @

GMm _4GMm
r2 _(6R—r)2
(BR-1? =4p
6R—-r=4+2r
r=2R A-6R
39 33 H 3TEH 95 r= - 6RTHH Hafuq
& 21 39 YR, ON = r = 2RI 1 i 3§ = 9
Heiftd e A € S S® N e IgeH A &4 )
THoh UYEN o8l YT W4 M FeAHM o Tiel
& 961 U1 i STT AR Wied ok fa g2 g

M SEE o el o6 53 W AT Sl
E =lm,?-GMm_4GMm
2 R 5R

I[EH fog N T H0 &I =16 I 71 Sl 3R
ToR Bl €1 oT: N W Ak ol 95 &9 9 feerfas
S Bt 81 3T

GMm 4GMm
EN:_ -
2R 4R

ek ol Geeur 7 o TR

1, GM 4GM GM GM
22 5 - _

2 R  5R 2R R
el
s _2GMMH 1
v R él% 20
aMm?
v:
H5R O

Tl T8 eAF A a1 fava ® i N W gers &1
el I, W] S I 4 M SSIHM ok el Rl
T THHRT I IR B ¢ 5 W ¥ vere am
FAE % Tl ¥ THAA €, U T FET BEN
AW & g sier =1 @© 2 <

7.9 Y 3T

9 3T 9% favs & S gealt o ufia: qiehr & B
SIR! T, T8l i GA oF qRd: TaA oF §gd 99
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Bt €, o7: R o TEE A fEm 3 W ot gue
w4 9 o] B B fa9 o 7w ® 5 sl @i
ool o UfRd: AT JRTRR S72ral SegIhi 1 gt
FT THUH WHfdh SWE dSH § et o
AR e 2 AR e 27.3 o w1 ufiemn e @
S =EH oF ST A4 oF URA: FUM A o TR
T 71 99 1957 % qvE fome den drenfieRt
3G oF WoRa®d YR Afed ®E <9 W OGER,
o sdifqent, Tom fomm & &7 | eefs swn &
e A ] SR W e § Wt W
I &1 Y

e 39 geA o o (R, +h) 30 X feora gt
ey H A ST W foa) #3787 R =gt &
e 21 Al STUE 1 SEE m qel VIHET WA
2, 9 wen o T v sifiehs oo

mv?

RT3 = (R o h)
qM I8 oA e & ohs w1 AR PR 71 ifeh=
I TEAREN T G YSE feRAn Smar 2, fowen
i

(7.33)

GmM,

O = (R +h)?

T&T M, gealt 1 A T
G0N (7.33) T (7.34) o Ifeqor veii sl Teiieha

(7.34)

o m &1 TR w0 W) eH U o ©
2 _ GME
"R (7.35)

T4 YR hoh 98+ R VERdl &1 THIeh0 (7.35)
FTHR S h=0 €, d STWE HI I VE
V? (h=0) = GMy /R; = gR; (7.36)
7el B WA g=G M, /R,> 1 ST e 2
ToIh el W SUUE 2T(R,+ ) 5 =1 VH T Ll
2 3T: SEHT e T ©
_27(R, +h) _27(R, +h)*/?
v Jo,
Tl BHH GHIHOT (7.35) ¥ Vbl A wfeenfud
fepan 21 TieRvor (7.37) o <A vell o1 ot e woEd
T B €

T (7.37)

T2 =k (R, +h) (S k=4T¢/GM,),
(7.38)
3R =&t SR 1 STl i FE & TSRt SryEm
geeft o aRd: STl @t el & ferg femen St @1
39 9 TRl oh T, S geft o gee & aifd fahe
B4 ¥, heh HE I Ueat &I A R F qo H
TR (7.38) § UG A o €1 37d: 3@ UHR
o SWEl o faw T AT, BT, Tl

T, =2m|R; / g (7.39)

i< & FHIHLOT (7.39) H gl R o Alfheh

HAl (g = 9.8 ms2 AR, = 6400 km.) Tl Ffcreenua
X, @ T I e @

6
T, =27, /6.4 x10 <
9.8

S e 85 fie o ae B

P 775 T U8 o HIEE q S A |
=0T 2 (i) AR HE w1 TedeRTd 7 "9 39
e e wafta 591 9.4 x10° km ® df |
1 FHAM TRehferd hifaTl (i) I€ AHd gU TR
geofl qo1 WUl ¥ o URa: g9 weEs H
IRERH0T Y W © a1 TS I HET HI AT
geolt et shel ki e Y 1.52 T & Hirer-ad
&1 erafy i o o= 22

geT (i) FET W FHIRIT (7.38) HT ST Yot &
AN M, Sl 9T oF SHM M, § Ffaeenfyq &ien
F 7

a4’
T2 - R3
GM_,

4 R®

G T2

m

_ 4x(3.14)* x(9.4)° x10'°
6.67 x10!! x(459 x60)?2

_ 4x(3.14)% x(9.4)% x10'®

™ 6.67x(4.59x6)2 x10°
= 6.48 x 10%kg
(i) FR oF SATedeRTell oF 90 T ST i T

TM RM S

ES
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el Ryys T Rys FH: HA-GA a2l gedi-g o <=
1 i €
. Ty =(1.52)*>x 365

=684 f&

S T A e e § TR 9, HTe qen Wl o
arfafter @l Tel o1 HeTT T TGRSR &1 SEEI0
o foru, ga gedlt o ot or ere7 qem ared < enen
13U b/a=0.99986 &I

> 3TY 7.6 YAt I AIeHT : 3! frefafed
AFSRTME g=9.81 ms2, R, =6.37x10°m,
geafl ¥ == i U R = 3.84x10° m Jealt o
IRA: S5 o IR I 3TEd Hid = 27.3
1 & fa= fafuei g gest &1 S99 ara
FHife)

ge7 (i) ugen fafy . gisor (7.12) 9

2
ME=gRE

_9.81x(6.37x10°)"

6.67x10 "
=5.97x 10**kg
(i) A fafy : == g 1 SWE 2 PR F

3TeRishTel o FrEm it geata | (@R (7.38) 3fEy)

2 - 412R3
G Mg

_4ATR®
7 ar?
_ 4x3.14x3.14 x(3.84)° x10*
6.67 x10"! x(27.3 x24 x60 x60)>

=6.02x10% kg

ST fafiei g e SHE I 9 86§, o
1% ¥ ot &9 1 3R 2 <

3QIEYUT 7.7 THIHU (7.38) H o) k&l
feat qen foreiied # = SIS k= 10713 82
m® 1 F5H 9 ¥ 3.84 x 10°km R &1 TS
o YRRHUT o SATadehTal ! f&i § e shifsul

ge7 W WA © TR
k=10"3s>m3
O ul C
=103 1 4200 1 ——C
H24x60x60)?> BH1/1000)°km” E

=1.33 x10'*d? km™
TR (7.38) 9 ko U T HF &1 ST

HE T TS o YGHHIT T STEdhT
T2=(1.33 x 10'%)(3.84 x 109
T =27.3d <

2 AT, AR T (R,+h) 1 I69d o 31
A (o) g Wfaeenfya ¥ q@ THHW (7.38) i
Srefaita shenetl W off om fohan S ek €, @ gest
38 gD HT TH AT WA

7.10 HET | A9 SUUG i Hadl

FHIHTT (7.35) T START i TR JABR Hell | =re
v 9 TIfaeiel SUUE &t Tifast el

K.E =lmv2;
2

v2 1 HM HHIROT (7.35) € W@ W
_ GmM,
2R, +h)°
T w9 T o W et fefas oo g
T oAt & % ¥ (R+h) T W 3WE 1 fefast
x|

(7.40)

__GmM,
(R +h)

K.E Y% 8 Safh P.E U Bidl g1 aenfy

(7.41)

qferor o K.E:éP.E,?ﬂﬁ:W?ﬁ‘gWr%ﬁ

GmM,
2(R, +h)

9 THR JAR &l | Tasiia fRd SWE &t
A Sl HUMHS Bt 7, fearfas o1 o1 momeHs
A IR § YeeeR TS STl o1 & T Bl 2

<o ot ST 1 e elgea Bl € o SEent
K.E A1 P.E SH € 991 o &t fag w fo=1 gt 2
AT el o YR I Tifd & ITUT I FA ol
1 @l & 9o T8 ROk Bl & SIN 7 Bh e

E=KE+PE=-

(7.42)
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off ohTd € liTeh SIE €W Yl =l Y ek © 1% A% wafw, ofd
A ol YA el Y Bl Al fUUe 3= i 3 GMpm
AR T Sl | ST Ted gt ¥ uffid gfe W ARy
ORGRHT HT €, ;I GG SE SN A gy o o e
& B gehdi| AE = E,; - E,
P SerEt9r 7.8 400 kg SUH 1 FX SR g GMym G My i Ry
% ftd 2R, Fo= #1 gt Fan § ufEHo " 8Ry [ RZ Ehs
1 81 TH 4R, 1 I el § TG e b .
T SEwdd el Giehfeld hifeTT| SHeh! Tfast AE = gn;RE :9’8“400;6‘37)(10 =3.13x10%J
aen Retfast st # foert AR & e Sl B S ¥ SR A8 AE T SRR 8,
R A AK = K,— K, =—3.13 x 10°J |
feafast ot § g9 aren fieds el Seft &1 ]
E__GMEm
TR T €, el
AV=V, -V,=-6.25 x 10°J |
|t

1. = F1 Tecwyu %1 Gefas a9 78 Sooid &l & fF g r 9 9ok ol my, 99 m, SI9H %
fR=t & &Il o o9 o o STHRY g T GRAT

mm
F=G 122
r

el G Ut Tecia feris € fgH 7M 6.672 x10°1! N m? kg2 B

2. af€ ¥ M,, My, M,...M, € 9gd ¥ %0 o SR m FTHE o fHl H W o ROTH Teamehyor
I I TG R T, A 3Ek fAC T sreARTw fagra w1 W F 1 WE el ey frm
SR M, My,...M, ™ Y& SR m R ARG Afeemd 9 F,, F,,...F, 81 79 el & 1eare fage
% IER YAF 9o o favel R yenfad g fomn odsamse &/ & 21 a9 ST uRem 9d Fy

afewi o 9 g A fRan S @

T8l gdieh ‘> Hehe 1 Al B
3. FoR & Y M 9% W= w4 ©

(a) Tft 7 efg<ia et ® Tfa e ® den gd w9 wan &1 fRE ww MY W fem @ 2

(b) gF @ fordht 78 a% @ien T 5 Gy 99F 999 o<l § GHM 8hd TEY Hdl 1 98 39 deF
H Ue Hl & R T8 R O el TS0 Sl ohid §1 STd: HiviE Gam Sruffid Tedr 2l

(c) et 7' o whefia STedishrel 1 o SHeRT el e o oref i ot o UM o STTHAMIE! B e
T % 9A: R & JAHR HET H GRGRAY X © U oh STEded T a9 B R H 9% §au

eI 2
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el M, g &1 oA 7| Afuekier Tet 1 gd o Ui o g wed €1 ik R %1 ufieeem s uE &
el wem o ot G e1et 2 @ FR T A SWied fEm dgda wanel W gHA €9 9 @ g

4, T @R
(a) geaft % T8 ® h F9E W
GM
h) = E
g(h) Ry + hP
GM 2h
-7 nen

o) = 9(0)g - 215 = g(0) = TN

(b) geatt o g3 o D d TEAE W

5. et ool Gl ot 21 gHfery ferelt feufast S oM o1 qRwnfua fvan ST Gehar @1 r g &
ol @ F Y Wy e Rt sl

yvo_Gmmy
r
el r - oo W VI I AMN F01 o Ferdlt fspra 1 et Feerfast il 37 o o @eft el &1 Sstent
H1 A T @ s gds e 1 T SR e g o Uei § fRA S €1 sueht fuior st
& fagra & oA g T T 2
6. I frdt fogaa b § m soqwE 1 *1E Ho1 fhdl 9t fyve, i@ soqum MR, & e v
Y Wi €, @ W KU kI A AlfAR ol

E:lmvz_m—m
2 r

S1ofq e AR ol afast o feufast st 1 AW ¥ FA Hol A w1 fRiF e 2
7. A% Mo 9R@: a 5o a1 e § m faehia ®, S@fe M >> m, @ Fh@ #1 Fa Se
GMm
" 2a
e SR fog 5§ < et feafas ol ® afeos fems o w91 & ogaR 21 fed off wRag fem,
i, T frem ford e o= 81 S deig<ia wal, 1 e Sl FOTHS Bt 1 fas qen fefas

Exil
K:GMm
2a
V:_GMm
a
8. YAt o TR W YA =
2G Mg
Ve = RE =J29RE

3HHT A 11.2 km s ®1

9. A FIE w1 fFHl THTHH el Wia ALen Mog TaHa Hiadt geame faamor & 3™ T o =l
2, dl T HU H TH YRR AN BT ¢ SW fF IH Ml AUEl Wil F1 GHE ST Tk B
T Hohfsa =l
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10. 3% %X F01 fordt ThuaH Mefa @ & R §, @ SH FU W @ dld g9 g 21 AR FE F0
foreht Gumht S el & i ®, @ U1 W e wel el % ohe b1 SN eIl §1 T8 ol HUT ok ey
et 5eoEM g R fehar S R

| difmatr | wiw | faand | amw | feouh
T feerT G

IM'L’T? Nm'kg® 6.67x10"
el feafast st VIr) MLT]  J  GMm
T
(=feam)
Tecd1g fava Ut LTy Jkg' _GM
-
()
e e E 2 ms” GM .
37eren 9 1l 2T
(wfewn)
foemoia faaa
1. foddt fave ) frdt o= fave & TRcllg Y9G & Sf=d TG kT STeFER G gna fefafea afemt
wferd Tt 2
(@) HoNE T,
(b) F@ =fAHR Sl

o gam w1 g @ e

2. HIUT Ho Wevl her & f5dE fag #1 3iR 3@ &3 {1 9t 9 Tecshyv & gwhd ot fram
& foau fafere 7€ ?1 7@ fRdt off o 9@ ® @ g 2

3. R o d 99, T2 =K R°® o feis K, geig swenetl § 1fd & ael I U8 o [y 99@ g
21 T8 Tl % IER uRaEfia 7El e gest 1 uiehH w ol Squel W F@l fewht oy e 2
[(FHiRTT (7.38)]

4. F=afte SuURl ¥ STfiel An YREFAN S9e FXd 1 $UHT HRO 98 I 7 f ofafer w1 3@ ewafefy
H TRt 90 FH T oA TR HRV I8 ¢ R STl Anh qon SWie < & gt #Y SR Wasarge
fird &

5. g R o gU& a0 1 fogetl § Hag e feufas i

G m; m, L
V="l 2 | fegs
r

Tei feerier & g2 ot 7F a1 Gl B1 S8 Y G WO =99 €1 9 99 o 319N

szGml my
r

TH 99 9 98 SMafifed € % S r -~ R Al Vo 0 Tl B el el o I B k1 srafefd
w7 feafast el & agfeos ferie o w=@ o gam & 21 =F Y, 59 feris & =94 9 Teeid
a1 gfafda T8 gl

6. frdt fave =1 a1 aifw Sl Ut Tas S (S F<T o eass &t §) den feafast i &1 9 gt
B = ok Wel (N, A€ &0 7 of fon fuve 1 e W fefas s 3= ), fordt fave &1 e
feofast ot Romere Bt 21 fREl TR # FA S ROTHH B 2
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7. Teafaet St o fou @mr=a: @R <3 aen =9 mgh, 9r/<d 5, R a5 6 o =g T fHu 9ar
Tecta fefas Seiell & =R 1 GhEehe 7 el 2

8. 7af T fagati o o= ey 9o =g 2, quifu 1 IR gg fyvel & e oM ot 9d # 3
T GoEE o ehl ol THE el Y@ o SR e sTevaeh el €1 e el wmita fyve & fog
39 fyvg 9 «mex feod forel o1 W o 91 39 YR ol @ S T fyve @1 9uE SomE SHoh ohs
R Hehfwa 8 R gHifew 98 o e g 2l

9. Tt @iet o iR ferel o1 fag W Tl o = eiar 81 aurfu (fordt enfers @ier o faoda, s
agd ol 9 YR YT ®) 9% Wid 9 § ared T g fyvel @ eed oel o omifud e 9
g iR e woil 1 ufwer F@ w1 [etd TRieT gyd T8l gl

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

RIS

frfafea & s Gfs:

(a) 9 fepell areeT o1 e[ ool § UREero SH 37a i fondl @iaet =ers o i T@eh Y qahd
&1 T oy foRet fave w1 afRewr, ke ¥ W@ uwed % e gaE 9, 59 e M § W@t
o fret o= WeHAl g A Tehd €2

(b) gedt o ufi: URhaur w3 oI BR SFREEE | oSl wiE el AN o a1 T TEl
F eIl AE gedl & IRa: UReHHO I Al TRe WY AR | 99l €, 99 1 9% e
I o YT kI A KT TRl 72

(c) AfX o9 geaft W g oF HRUT ol 9 1 ol geal W T5H o RO [ocd 9 | &,
I8 W R gd 1 feee I o fame & qe o sfusw € (SHR! Sie S W S
Aol ¥ fau T kel Hi Ferdd ¥ FR Thd ¢1) qefd ww=m o feu w1 saE gare g
& SR e o st @1

wEl foswew &1 997 HifwT .

(a) S&dl AT oF WY e d RO S/l 2l

(b) Sl TeUE o WY (YA hi THHHAM S hl TNl WHARL) THeAE @Ol Seal/sed Bl

(c) TTEHE RO YeAt o geam/fve o e W AR

(d) gedt & FH5 W o, qM r, 3RA F A fagei & o= feufew sei-oR o fau gA
~GMm(1/r,— 1/r)TF my(r, — r,) ¥ aiferh/®wg Fened 2l

o AT U UH Te ® ST gd o uid: ges 1 qer W S A Wl § A sl ®, a9 gesl i

Fel H o H TR heflg A F 22

qewld & Tk SYUE, @ (o), i Hefid afr 1.769 K qen e =1 B0 4.22 x 108 m ?1 7

Tuiey o gewufa &1 gordH gd oh FHEE HT @ 1/1000 T

M ST o edr SR § T °R geAWH & 2.5 x 101 AR B Wi s § 50,000 ly

U W feord & T A9 T 9RO F | R §HF @2 SRR H =W 10° ly St

wEl foswew &1 =99 *ifwT -

(a) afs feafasl ot &1 ¥ o< W T, A when ¥ ufehm wd FRE STUE # FA Sl gHe!
T/ fefast St 1 oS B

(b) e | URehm & a6 fRdl ST *I gealt o TREd Y9 W areX e o faw savas
Tt qoH e (et ST %1 ®) o fodl feer favg & geat & y9e @ @l veifia & o
fau smavas oo 9 stfueh/am ed 2

F1 fowet fqug &1 geat @ g =6 (a) fave o somM, (b) vevm fag &1 srafeefd, () gaar &t
feum, (d) favs o yH=H 1 sEfefd w1 SeE W Fe w22

FIE YAchg gd 1 IRk st e wan W HT @I 1 0 SO el H YHhd %I Y& 4
I T (a) aw =1, (b) SV =, () HIvE Fam, (d) Tas S, () Feafas s (f) et St
fd wdt 31 g & afd fohe 9TM W yHehg & xAuE | F@ 1 A0 wif
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7.9 frefafed § @ & ¥ @ owale ¥ oaRe aet & fau q@crEt @ ghd 87 (a) W § g,
(b) T R T, (c) Foeg, (d) feepfa=ma wwem

7.10 THTHH SAUH S hi STeTed Sl g IRfud gt oF Y53 o he W TEcd el i e
Rfaw o= 7.11] () a, (i) b, (iii) ¢, (iv) O & &9 dR R Wi <mum?

e, 7.11

7.11 3T g | Rt agfeas fog P W Tea daa fma R (1) d, (i) e, (i) f, (iv) g 5/ ==
T SEt?

7.12 geat ¥ el TFohe 1 g HT SR I T F) Yol F ks ¥ fRE T W Tohe W RARET A
I 77 G H FHEME = 2x10% kg, YA T FHEME = 6x10% kgl 37 T&l (G o G ki Ivaq
HifST (Faff 5= = 1.5 x 10" m)|

7.13 39 g4 H HY dichl, 1efq SUh A I ke Hd w12 G o IRd: geolt HI ke w1 3fHd
5591 1.5 x 10° km 21

7.14 T v o8 % geat-ad w1 29.5 A1 71 A geft GF @ 1.5 x 108 km T W 7, o w1 g4 & fopadt
T W 7?2

7.15 9ot & g3 W fopddl a%g w1 IR 63 N 21 Yool 1 551 &1 anehl Somg W) geet o Hnor 39 a5
R el T foha 22

7.16 I8 UM gU fF Yol UHTUE S 1 T Tl § A1 6ok g8 W Rl o 1 R 250 N €, IE
@ HIT fF geall o ohs T X STt S W 39 %] H1 AR F B2

7.17 9l o T3 9 SeAlURA: ST HT IR HIE Yohe 5 km s 1 =1el § <O W1 {1 g RGOy e
9 gd I Uche Yeal § fohadt U d& Swm? geat H FEEM = 6.0 x 102 kg; YA H WA
I = 6.4 x 10° m @1 G = 6.67 x 107! N m>kg?|

7.18 Yot o U3 W fRdl e &1 qomad = 11.2 km s 21 R 9% 1 58 = Y | T e 9
geifd feran S 21 oot | srcaferd S W 39 9% w1 A 941 ghi? g den ot Wl w6 sufeefa
HT U IS

7.19 %I STE Yol & I8 W 400 km HoE W Yoo k1 URehH Y @1 €1 39 SUIE hl Yeal oh Tecd
g9E | are Fehrer H oot S @ 8?7 SWIE 1 §HM = 200 kg; J2at F FFHH = 6.0x102*
kg; geall i 5531 = 6.4 x 10° m @M G = 6.67 x 107! N m>kg?2|

7.20 % AR, 0 &% *1 SoFAE gd ok FoAHM (2x10% kg) o e §, Tk W 1 3R GG TFRL
% fau o1 @ €1 99 9 10° km 30 W € 99 TH! A1 SUSNE Bl 3 dR W We @ waen? gdw
T F B 10 km T FE WA fF T & 0 % a1 F wiE fawww T@ e (G 9 uE
HT ITART HIFT) |

7.21 3 IR Mo 5 g 1 579 100 kg 51 0.10 m ® Rt & 9 Wt g ¥ 1.0 m 0
W feord €1 <A T o Shel i THO aTelt W@ o w9 fag W e Wt qen fave @ 82 @
39 fag W @ & fuve dqes o sm? 9k &, @ I8 o TR B S1eE STerh?
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