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W 39 Y=L Yo i AR il

TR 19 WA § fo= qen WenfreRt 51 fagga ouR @ 9o 7 dear @ % o @1 7, W

G 58 foum o & o fava F@ o H AT G H HEifad w § B W F B

T P AeaqUl FRF fafey st oo foaR 8 9 § fomm & foom § o © 772

forgt ot ofifaer famt 3 seieeia & Hoft off =9f7 T2 foru €1 g fe oft |t oiifees famnfoa

1 ToRA & A | favarg 21 w1 gfgam W stufavardt safe st qoaedd %1 39

o T 3 e © for FEfa fmeh 7 S’ T8 @ weg ol 1 e €1 3T 39 qok T Eed

9 ¥R &7

ST o6 U foRiY TR a2 &5 § 9N S 9Tl Shehe oF shadl (@) B § AUy §E &

YA IR U o Jord wiid e 1 i 39 Uferd qen 1 < e § T #) 3E 8 eueh

-1 A IR0 T B2

(i) e TaISAl G8 ol Taeh U5 Feed | T g1 TG F 141 3HS! 9854 & fau
AGISfel oF Y | Ypfa 7 ST S 5N IHh el i hhe o Thadl W Afora Heh
3 39 & F o & feam

(i) FHET TEAT o R 39 &7 o HEIR o A a1 % T H HEHE YERH o fa,
IH T HHS oh Hod HI FHH! SApq FANER] TG | Herdi-Sert Jdia siar of, 39
IqIE TR W ek <d ¢ IS e o Hhadl %l 39 YHR Hi favie sTepfaa
Aferw THg q faemm W IR TEifau S § g oTpfa o1 e S gl 98
i RO R faHE F T I B
(A2 : 7% J=9 ST el A F1 s “fR Frerg” 9 faan 70 21 98 39 999 W
TRTST ST © R U faeteror den siEenT= qeA S yem I ¥ ofeife wdid e €
Treqe B IUROT AT SAreAel g T B Ang & W €1 36 WehR o 3171 SEredul
R fo=ar sifsw)|

T wratfszat § oft s Tva g greive qen afeet Y S it wifa gf of Sueht famd

1 B0 S THE S a9 WEiTh SueeEl off| 3 Sueteudr o off?

W I8 el a1 € T TR o7 T SRnfeht wifd o IR T ToR @, S THS § el Hifd

T i ST ae @ <M I e TeifTeht o S W@ THEC &5 i ga aE S

38 ifa % fog s 2

TG ST o fARE qen WenfeR! W STaAT FUeR SHedell 1 TR AR ST 1000 I

T i we fafau

1.10 ‘foRH o =R’ W 0 Sfaws’ Sfew ® T@H %1 JaE FifSu) wer i fF o @

ot anaer Ut wiw | o € < iferk 3fe I = @ W S9eh uform fAfved w9 8 9a



wifaes SO

T o fau PR BH & afdfd g T e R faRk tm e @ sTu su gfan F s &
fom = ®E?

1.11 T ft 99 =1 wifq fogm =1 3w off, 39a e ae R (AR #3300 g, oT=81 u@n 90 o
Toha! 81 1 faM & F2 man KU MU 7| fa9weR F o1 SuA o= §, 90 T A
2 o 98 o w9 afag & foran < Gena 39 IR H 19 3R i geeg Hifu:
(i) SAH A1 I =9F F ok ANHR 39 W HT AT AR Aqq: 3@ I F S O

R (9Ra H 38 vee € wfawfsa e s g 2)
(i) TReRar =1 faamer & qon THER T gRoMeT o SHER o fau Ieffasml
(ii) 9 ¥ @ o fruRom
(iv) =rRea # 9 o fo
(v) gt oF dRa: whefstt o AHa-fAfhia SwiEl &1 T
(vi) TRt IE w1 famm|
(vii) TETEfaE q 9 g5 w1 T qon et dehhT w1 fasm
(viii) 9 o fou sia =1 e
(ix) s T foha
(x) FeHI

1.12 R4 H 7o, Eeifert, o faqm, o 9o Afaswd ¥ meH faga #1 U o ud o1 WeR
W 21 5 oft 39k WY, UF WAWE, TAR gES | o8 ¥ Sfufavardt qen wfgard gftesmio 9
TERTG Fedl-Thefl © R gufaeer w@r a1eft oft 31 w1 ® iR =ga ¥ fafed < & = 2159
3o &1 fory w3 o fau ot WEtfa s99 § o o10e faee o6 99 1 S Ry
YRR HAT?

1.13 799 9Ra ¥ S qen qR6 1 GaH AR e €, fi ff 9ga o < Afeenst w1 wrafas
TRfa, &aT, IfgH o aR H STaefT foUR Wed § e iR ® $= T Ao o e
2 21 ST TRl qen foaee Ue ot & | "o Afgenst w1 S¥e 3 39 font i e
HT; qor AT F T, T TR HT o THART fH A AR Ry W W wfgand wu
THhe B Bl

1.14 “ gt oF THEOT H G ST SR TAT ok T TEHA 1 hi STHeT A Hewqul 1"
T Ha WE fsifewr aunTe WA, feth 1 o1l 31 gieenior S geien Hifwl 76 g § W
Teiel qen FHIHTOT S Wiy S ST g @ B

1.15 JafY SRS Yhor faRmg e Tehdl © W Afumie difas ot &1 98 9a € 5 difqe
& Her fom T & Wy Wl T G e 71 few o sifafa fom gufas difass famfar 3
T ST R 379 W F o TH 39 YRR T : SEREA, AR, TEUAa, TS9E adl HiEAi|
AT 1 ® foF o9 Sifaert o 37 fagrt qon o1 T 51 W W= gt ue o
T TEAH o fore faRie war stavd Y1 (39 I F ofd H & T Tu-gye 2fen) | 39k o
T W €

1.16 fo=TA 1 WgagEeh M9k B | 78 Teid ¥R S 2 Tehdll © o I g1 g5k 9o qoia:
e TR € T SAF qolhg, FAagE, FfF T T Al st WiE fehrer a1t =Afe g
| foa den asfent =1 78 fosror quia: STuRE 21 o1 9UEE o §TeA 1 9 o=t off
it e & @en 9ga W SRR 4 @ ST SRR A TR § U g Ta
TRfd qe el H Hteh A9 Sfaq Adia R 1 T qen Wi s 9ol & 9 ofifaw
faart €1 7o I § 396 5N Wad Tkl I UG H STUeh] STH= W B
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2.1 AqHH

2.2 WS HI FAUEI TOmEd

2.3 TR & AU

2.4 FFEAE H UH

2.5 I H1 A

2.6 Jenedal, I= w1 IRErsa d
e o Ffe

2.7 WIH AH

2.8 difqen Tl = fommd

2.9 o 9= wg farfa gl

2.10 i fawaro T s5e STy

7
AfaRaa 19

Tk T A
——

2.1 i

forett “iifaer iy =1 7o, T Fafv=m, sTumeE, efes® &1 9 99
T HTATe, oo - Ao § 39 AT R qor T €1 T8 T - Tk
TR el g1 fordt off <iifqer afir =1 =19 =t ek o S ww
A ( 3ifeheh GeAT) foraent ook feman ST 81 =i s gy At
S Sl wdifaer TRE 1 e agh st 2, e o, 59 3 we
Aifaer TR i =Tk w1 o faw, Akl i Wifd g wtE
eIl it ©, Fifen, A T wh g § WeR gatud €1 9a
Tl k1 =T i o foTy, Wk Ao 1 get WTeh ed &1 $oh
sAfaftea e @eft fifask Tferal o el i 9o g o GaeH
SN IR fohar <1 Wehel €1 39 YR Wi feRT T Sgcq= e ok
AEH FI A WHeR Fed ¢ Ga-TEh! AN A= A %
Grqul T 1 WIAeR! skl WOTIr (a1 Ugfd) wed €

2.2 TRl hi FIRIEIT WUTTETr
ogd =t @ Araq o fory, fafi= ST o Sefer, te-eterT A
yonferl 1 3TN Fd 1 3@ § FS WEI-Yd akh UE o
yonferdl - CGS woredt, FPS (an fsfesr) womelt wof MKS womedt,
JgEd ¥ AN § g S off|
sgwwffmﬁé,wm@wéﬂﬁwmzw
EEJES :
e CGS YUTelt ¥, T=IHiex, UM T Yeh-s|
e  FPSUUTEH H, Fe, U= Td o<l
e MKS YUTelt ¥, Hiex, fFamum ud g |
ANHA AR TR R A Junet * ey g=evma 8
FMH2g” & (S % A H “ume ot AR gl we 7)1
39 Honaiel o SI feran e 81 SI Weteh!, AR 31X S7eh Hendiari
1 ASHN 1971 , TIUA o Hel Ter R faentia e, o,
ThitehT, SE(Teh e oA ol o SR W W ST 2
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3TEIET T TE| SI AT i 10 T =Tal W enfa
(feTeR) YRl oF HROT, T TOTEl oF SFavd Sl
3Feid G T GfauTeHs 21 eF 39 7% § SI AT
EalieRinicTal

SI¥ 9 9 9 ©, S groft 2.1 # f&w €
T WA ol AR o Afaie & g wees off ©
fSren! B9 30 YR TR Y Tohd @ : (i) SHAE
HI, do Tt 2.1(a) H <M SAFER o0 oF =9 HT
T ds 3R SEhT B r 1 SEUE B @1 ae
(i) SF-10T, g0 53 2.1(b) ¥ MW ATER 3¢ O
o5 i Ifd Yge Feh 3ok ufka: Ffha Mo 73
o T & dA a1 B r o6 ot T AU B
2| THGelE T 1 Ak eam 2 fEeRt ydteh rad
€ ol T 10T T e WRE © TRt welieh sr @
A g & femfae afvr &)

dg
do = ds/r e
(a)

o

dQ =dA/r =ifss

(b)
faa 2.1 (o) GEIAT FHIT do TF (b) F7 FHI0T

dQ F1 SR faeror

WRO 2.1 SI Gt U@l & S¥eh WA

© 3 gRymrsT 7 gy gewsit & 6, 7 9 9% @
AT FHT FUfA HT AT HT Gohd a7 F 7T

&t
T E

STFTIHA &, 7 TWel d B 57 H11 F T8 W et g
| SrEifiRt % (T % e AT F awAw A g

ke R
g1 &, URITAERY, A9 S7fd% YRS @ g 81 59 F o Qi dlere] 91T 3@ % [T gel A i

o faar et 81



AROT 2.2 W WART & AU SI ARl & ifdied $© o7 AR

TelteR

e

SI 90k <k Ual | °H

A T, A T STANT FHId THA o Tt a1
favm w1 9 Sco@ R S =few) 4 9@ S
TR o O & fafire gug & g 2

&0 Ut wifaes et o weRl w1 o STE
€ fo< o gor ufvEl 9 ofea=1 fean ST ek @
(uffer= A 6)1 SI & I=Hl o W& A TAH FO
= ek (TR A 6.1) © fRU T €| 9 o=
SI okl w1 fafire 7w fig g E (qfifire A 6.2)
AR P =1 SI AFH 3 fafere T ot g
HR 3R Hd JA-HSR 3 FASE 9 7 & (TR
A 6.3) | IR ATcehiicleh H&¥ T AN J&MH
o for 57 ARl i aRkfite (A6.2) TH (A6.3) |
T T B | W SHeRR U A Sl 3T Wik Wk
2.2 9 fRu 7w €|

SI AT o Y TOTSl 3 ATEdeh! i o hid
Al S R STk Wt URETE (A2) H Ry My €
wAiferr TR, T qedll AR TR o Gopd! ob
U Hee T e uiiere (A7) ® K e E e
3ok ANTGR e diehifersh Faef o fau SI ameki e
a1 TR wedt fder afifere (ag) # e TTw €

2.3 &N ol HTUA

TEE WO T S TG At ¥ oY wed g |
Rfed €1 I ok feiy, 39 e @ TR 10°m 9
102m e 1 oEaTgdl HIet YA 1 YA Hieh

1 St Bl 10-4m 1 TS o Feidl ¥ W9 oF fog
&0 afer Shfarad o1 SuEn e &) wh-Te (Yemrd)
AR Mergardt (ERUHe) w1 IYART 10-5m G
Sl i IO foRer STan 21 57 aREd ¥ el i
el i "o o fog B e e fafval 1 wew
T e B

2.3.1 9Et AT 1 w9

gd <t g, S foreht e steren A T gestt § g4,
yea-wd d fedl e 9ue ) werdar @
T &l w1 Tkl ©1 U umedl ¥ eyt fafy
o emam-fafa #ed €, &1 swam faan s 2|

S 39 fRd e o o e Yeed © ok
Jeafy (W €ER) ¥ R e fag & @
et i Tedd AT S @ A W (S e ]
@ gU) 2@ €, 3R Tt <t offm B @ (A st
&% W gu), @ 9 U §, fF den % s fag &
Trier dfeer = feafa oRafda il wdia et €1 59
@ FEl S g1 S U fagetl (A Ud B) ok =
F U H MR Hel Sl S| 59 S F S
affEl o = 1 0 SERE €|

o fafy g0 forddl S T8 S &1 g D 9
o fou, g0 e, geat W fafr= fafml (3
IMeTsti) A THB U, Tk & 999 W IEd ¢ AT B
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o =¥ 1 g0 AB = be| To 2.2 2faw) & & feefa
T Tg 1 Yeror fegment o o= o1 hivr A fan S
21 Foet 2.2 o 0 g1 Wit T T I LASB o
T A1 AR R0 FHeard 2|

wﬁ,%ﬁq%ﬁﬁgﬁagaafw%%«l,

3R, THlEAT, 01 ¢ wgd & B &1 T W0 H 59 AB
1, o S 3R B D At gx I, W b 1 =M
U HWehd 81 -- I AS=BS, ~. AB=b=D6
el 0 feam o 2l

b S

da: D= — (2.1)
0

A b B

o 2.2 o f&fy

D @ T7uiRer o 9ver &9 36 fafy g 7
Y e oy o off Fuifa w1 g 81 a9
d TE 1 =AY AR o SHHT HIUE ST (d GRI geal
& fodt fog W ofafa won) &), @

a=d/D (2.2)

SHIVT o =1, Geoll T IS sTafeerfd © AT ST Wehanl
21 T U8 o o oA foradd (= ok famda el W
o) fagal =t Y BN 3@ R W & fewme
& & o 10 S TR DR T A, 31: TS o
G d T A U (2.2) Ft GeEE 9 7 foma
S Hehel B

3BT 2.1 (a) 1° (T&2) (b) 17 (1 3Tk )
T () 17 (137h WSHE) ok vl oF O feaA
T gfiehfad sINT (360° = 2xrad, 1°=60" T&

1’ = 60 " ST |

767 (a) B9 T 8 360° = 2n rad
1°=(n /180)rad = 1.745102rad
(b) 1° = 60’ = 1.74510°2 rad
I’ = 2.90810* rad =~ 2.9110- rad
(© 1'= 60" = 2.90810" rad
1”7 = 4.84710%rad = 4.8510° rad <

P 3SETUT 2.2 T AT A0 T FT R HAR
T AT Y T T AR T =edl 81 98
MR C % " frd fagA W @er i © 3R
AC &t Hrg o @gd X fem foeht fag o &t
<@ 21 ftht 98, AC o oo 100 m X feera
fagB @ Jo@ € 3R 981 ¥ O TH C ! fi
<@l B Hifeh O =gd Uk g0 W 8, BO T8
AO ! fEud =Aeeier &9 & Uh & €, ifehH
o I © T C & gfie @ gt gfie @ ok
TUE = 40° WA TE T (9 Hi T el Sl
?)15uhT g feafa AW WHR ¢ &1 g @
Jhe I

ESSIEA S
o

0

A B
—100m —

fax 2.3

Zo7 Tean T €, o i 9 =400

fo12.3 9, AB = AC tan 6

AC = AB/tan8 = 100 m/tan 40°

=100 m/0.8391 =119 m <
3GTEYUT2.3 YA oF 7 =Awa: fomda fagsti A
T B ¥ SA1 1 Yeg07 foRaAr ATl Yeror &kt &
feumett oF &=, ==| W Add Hior ¢ A9
1°54’ 8| Geeit %1 A TR 1.276 x 107 m, €|
TeA W XA I U hT AR HiToL|

FTAAAEO =1°654 = 114
=(114 x60) = (4.85x10°) rad
=3.32 10 %rad
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ofifereRt

=% 1"=4.85 10 °rad
AT b=AB=1.276x10"m
37T : THERRT (2.1) oF STIER Yool Ue o1 oF &=
% 0, D=hb/6
_1.276x10’
3.32x10°2
=3.84%x10°m <

p 3TEYUT 2.4 A oF HIVE ™ Ff 7419 19207
21 g 9 gd &1 gD, 1.496 x 10" m T A
%1 =AM ekfad hifSw)

o7 A T hIOMA A o

~1920"
=1920x4.85x10 °rad
=9.31x10%rad

T w1 A
d=a D
:(9.31><10’3)><(1.496 ><1011) m

=1.39x10°m <

2.3.2 3fa QeH ST o1 WU @ 37U N ATRR

] o A9 (10-5m ¥ 10-1° m) Sl 3eia gem g
o A9 o fau g faftre faftal @1 e &
BT 81 e oy g demrd S wush- T s ST
& Y Thd| el q o gemest Wt o wt @
e €1 U veRTeia geneelt g feRet feR skt S
o felu 9a-Yehrer 1 STANT feman AT €1 Wohrel o
AU T Y A oh HRUT, FeRIINA Gersel
sferr W Afoeh, WIS YRl % alTeEd o ael
fasieT o foru &) waim & @/ S wehal 21 (39 T
o focga fod=m aast wan X1 &1 Aifdsht S 9
T o oo | 99 g @ aTesd s aiER
4000 A9 7000 A B1 (1 A = 1010 m)| 3Td: Jhwa
YT TUH B SHR oF HO 1 fAS]T ol X
Gehall ¥4 YT oh M W eH, TASR-qS @l
IUAT T Ghd €1 gl g el Stua Ofg @
Af¥rerfeud e e gkl el g wiekfad fhar
Thdl &1 39 YN ok Solae-gereel o1 fasieT o

Ffaa: gt aed g Gifa e € o soseE ot @l
1 TRE AR Y hd @ (39 fama o foar 9 a1y
e X1 TeN) | Fohet soieid &1 aUTesi 1 A o S
o SR Y 8 Gkl €1 0.6 A fadieT ewar o ok
TR geeelt faenfaa fre o1 9o €1 TR g,
S, qeret o SAuyEt AR qeHTupRtt o feree Herd 8
T 1 T € W faentud geH gensiient g o 1A
Y geamR fasded qra s femn T 81 gk g o
AU Y AT BT SAHe G €

AR 3TEeT 3T9] oF WSS hl SThHE H Hl Th
e fafy A= & € 21 Sele o Tk W 59 @
fSTeoh 319] T WIgsT 10° m Shife 1 €l

39 fafy =1 a1 sMuR, S1d o I8 W 3l o7
FT Tk Tehl(veh Id s 2

T fay, Ueel B9 1 cm?® 3Ticiieh 377 ! Uehigld
T Sl T 20 cm® Sl 99 €1 59 Sl @ 1 em?
Wﬂﬁ@%ﬁﬁﬂ%ZOmﬁﬁﬁ$ﬁ%Nﬁiﬁﬁa

ARG 50 2Ocm3 el 3T/ cm® el g

TIF AR TFH g AG H UM TR, IR IR
TAIhEifeay TSel BeF R, aEdmfead T8eR
1 T Tael fhed Sl o %% o SR o &1
3iefleh 3Pl o Ged SIG T Sl 1 TH §5 $Eh
FW @A | el 3 HY I8 I3 oA o IS H
TR T JAHR, Teh 3T9] Tl &1 hew o &9
el W 81 39 YR S A fhed w1 = Wi a6
THRT BB AT fohan S Tehar €1 |/ foh g St
o I8 W n 8 AT 3T Hie i Srefl| A I’A
T g 3 TF g5 1 A ST (V em?) T
F A

T = T n &I R ST

= nVcm?

T O o foeme oAl o1 o1 AEdd

3

_nv cm
= 20 20

Aefish 1%t 1 I Siiel oSl ¥ Set o I8 W e
F t TS HI udel! hed a1 ol ¢l A 99 fhen
1 ATHAA cm? B, O Tored w1 A

Theq &1 3=

t g =1 esTwe
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nv
cm
20 20A

(2.3)

A€ &9 98 7 & o {thed T Thifvas HierR &
2 d ¢ Sficiieh 3T oF 3TU] Shi ST A&l oA
ST 21 39 HIErE o1 A1 10-m i it 1 3 2

3TEUT 2.5 AR fRdt fer &1 smEM (S
e o 107°H 1074 m o IREE | §) wgehl
T s T #T A% (10°m ¥ 10“m &
IRER H) o IUeR T S Se, df 9xEm] @
ST ST A B2

Fo7 Y HT AMT 10 m ¥ 10 m o IRER o
@ <itenr o 1 Ak 10° m ¥ 104 m o TR H o
Tohd T T e, S AR 1 ATEY I 1010 O
e 5 €1 TRA] o WHE AR 1070 m i Hife
1 | 3: IH S § SeH W SHH! Y 1lm Bl
Sartt| 37 forelt wame] B Afvres oTE o Sa g s
T foaft B e 1m =™ % T % s W ™
T deur foq &t i S | <

2.3.3 @A 1 e
= fava & & fave femrd <o € <9 favel =t stmm
T e 1 Uk farsgd UieRr 1 fS9d T 31k 104 m

e 1 AT 1 el TRATT] 1 geo sk 8, o
AU 3R 1026 m HIfe T AT 1 TTAAM fawd F1
R g1 wReht 2.3 § T § o fyvel i et ik
it st whife ok W e 7§

T gew iR 9gd St Al & oA @ forg & w
S o P o qEes o W@ W e 1A €,

1 ®Ht =1f=10%m
1 TEeH =1A=10"m
1 Sl A = 1 AU (g3 ¥ Jeat &t
EISERD
=1.496x 10" m
1 TRTST o8 =1ly =9.46x10% m
(3x 108 m s & T Y YT
3R 1 Yohe T wel T U H 1 aW)
1 UREH =3.08% 10'°m

(o8 50 59 T gedt w1 when 1 e B
3Meh YHUE FT HIU ARG Y, 1 IREF FHEAd 2)

2.4 TEUM & °UA

T UK o1 Tk ST 1 81 98 fyug o qm, 5«
71 fegpental | Suat staftafd Rk =& wan semm
I SIAEF fhelm (kg) 81 SR Aa-did = g1
XU U s R el o snfiyey fafue <
1 agd H FERTeTenst H Suered €1 WRa o 39 T2 fewel
feorg U Sfifehl SRR (NPL) ® @1 T 21

WU 2.3 FaAEA o TRET Td it

TR T MR g T

10—15
1014
10—10
108
107
10°
10+
10*
107
108
1011
1013
102!
102
1026
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TR SR AU o SeAAH! o G o Rt
Tk GlaerSe ek el ¢l o3 ST, wTpe o
SEAM AR L oF [0 FAAM o Teh ool
o Ok, 99 Tantehd URHTU] Wefd W (u)
FEd €, B TAN H §, TR O AR o
TSI 1 TH YR, A HH o T 1 T ©

1 Tehichd TXHT] HRfd A5k = 1u

= TRl |feq, FE-wetE ('2c) % T
TA] F SAGE FT (1/12) o 91T

= 1.66 10% kg
T 5 o SIEE AYA o fT 9 SH aE Hi
Y= Gl 1 STAN Hd & Sl T 1 gohH o 0
St €1 Tare ® wrw s et feremet fuvel S wel, ari
3 o SHM T i o T BH e oh Tecarehyul
o T 1 STE i 7 (SfEm s 8) 1 fa e
N, SH IO, SATRAEE KUK IME o @
SATEl oF T oF fU 30 SeamH-SaeHes @
AT i €, T, wehen fora wd wehig o o
TAH, SAERIT O oF T&Y-9 Fi 591 39 T o
SEAU o STHATIR el 8
2.4.1 THAM & WH
foava o &m0 S fave <@ ¥, 39 s § SR
Tk 3T forega Ufer €1 T AR SoRg il ged ol
© TSTEe! 599 10 kg hifS 1 ©, Al S8 AR e
10% kg o1 1 fawa 81 wroft (2.4) o fafer= geammt

o hife 3 Y fgy T )

AR 2.4 FEUH o URE TS Rl
Wﬁ 10-30
I 1027
EUEREIR T 10-%
T TR STt 101
eA-HT 10
ELTieC 106
7= 105
ST 1073
T 10
SEHETEd 10
AT 747 TAA 10°
S 10%
geat 10%
-gfj 1030
STRTSTIN Aokt 104
i fava 105

2.5 TUA & HTUA
frdt of gmE-iaua = °9H o fau e wel #i
HEATAHA St B o TH GHI-AIGH ¥ GHA H
AT Ak FaT 3 © S Hiferas o) o
I A HEE TSR B TR T A E o
=9 ¥ g Sfserm we, o aramy et of e €
1 SMUR 81 UW 0k e Fareensti o Suers €
Hifsr Ter] el | T gehee, WifTad-133 qeEn]
& 79 Sl W oh ] AT Wl o TE Hehaul
o aegeu! fafetor 6 9,192,631,770 HwH! o fog
Aevas g1 79 Ui WA St Wt g9 S,
s ] o HEE Stk 9! YR TR e ©
S TeH Tk o S G hells Sl o S9ee
B FoAeS Foheed oF 0T Tohell LS hallg !
F T

s W) sfear st aene gt €)1 fagra:
3 Tk YaTel T Sqerse et 21 TR S
ofedi oF WEAH 9, 9HI-Aadd oh U= AHS
“Tohre o1 ITEI0 Teonal STl ©1 TH ok R R
o aRero o forg Tl foelt w1 Ui ofifaent
wErTeTen ® weh diferEn wet g T 2

TR 3w ¥, gt g Arent (S w9 ek
g s o Aer ol Wi ®) o S @i
YUR 1 el NPL F1 21 24 < o st o
T (IST), ¥ =R g4l o Sq==4 ¥ g | <&
s T sfeEt gt stk gened € foh ek g
T arg H AFRET « 1x 10713, & 1018 T
T Uk Wb § off H Y e 1 @l 81 A T
Y 3 TEeh! Tohe § SR $eR-3¥R T8 Sl | ¥He T
i TH STTaASoh JNed Bl A H T@eh & =TS oF
SIHEF 1 TR §R (1/299, 792, 458) ¥ehe H Aferd
U o &9 4 =g fopar T € (HROM 2.1) |

fova ® g9 arelt weetl o THa-SAaue o SFal &
TRER g ST €1 AR 2.5, D ek TSl
o WY 3R wHife e S

RO 2.3 TE 2.5 § It T et o sTeeese
SEUAT &1 ST SAMYesh STeeiieh i T AT 3°
Tohd € foh e forea o feremmeray ik @epa fouet =t
SISl o1 STAI SRS 104 & 91 28 it s Bfees
Tl & for forga =1 weTetl © Hog wad 92 IR wad
B THI-AAEA 1 uE st 104 € 21 F@ Hew
104, 9Rol 2.4 § R o wehe Bl 2, ford e fyoed
& YRl ST S gees fowar T €1 T fave
& foemead wel @ean fyuel & seAml &1 eaa
TTRT (1041)2 B 571 31 Foreiiet e ot 2l SAerisiioh,
ST TS HAT R 2
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AR 2.5 AHY Tl Hl WE TS e

2.6 TATHAT, FA Hl URIEAT T AU § I

O, e WA o T grifeRt i geny 2
fordt ot Troa-=7 o ¥t 9709 oF 9o § s A
Fo affaa wh & 2 9w afHfEaa & qfe
HEedl 8| yE uRefaq i, St omfvw we W
ia Bt €, ¥ o oo Fe e 21 = W
kRt WISl FATdeT SN T gog |
foredt @9 1 Aenefdr o7 A @ W g ge "o @ f
foreht TfYr =1 WfYa O, STk arafas M o foha
e @ wEfw fsd g8 Tard € & 9 uf feg
fasig =1 dar @ At T 2

T FT AN S FNRI W FR L TR ©
5w =5 o fades @ dm o wiefea @)
IR0 o fou, am for fordt o &1 ardfas 9H
3.678 cm e T FAN § 0.1 cm o =1 Aoer-=3
AN HYeh SHRT A 3.5 cm HIAT TN, SEfh, TH
AT H Afiek fass s (WM 0.01 cm) HIOS I
AN hieh ST e@rE i 3.38 cm HIGT Tl F&T e
g sAferer gened @ (i aredfaes A o e 8)
T S ARG § (TR SHeRt faed e 0.1 cm
1) SR, SO0 W E Fure W sk IRYs B
1 WO o Jfedi o ST el |1 Ush Wi=the AT ¢l

MG, q9E o7 Jfedl v g w9 ¥ frefataa

< gforat & arfierd fopan ST W © - (a) FHEE T

TH (b) A Ffe|

wHuEg Jrear

FHag Fqfed o Ffeai € ot freht wh {9 weres @

R oS | Y9 Bl 1 s Al & g9 U

fretfafea € -

(a)mghﬁ:agﬁﬁwaﬁﬁa@f
SIRedT, Jfeqol fene o SFAw-fe oTf oh
HROT Bt €1 Serewond, § wehar € fo fRel
TSt T SARA Sk 7 g & (URoTHEEy
I STP T &I &1 FaLid 100 °C o T T
104 °C g &1); fereht affa ohfead o <=t
Sae foe ® AR Tom w1 s faed 9=
A ok g e o Hordt 7 @, & ferd wremon
T o1 W faw o ga el

(b) WTENTiTeR qehmiieh o1 ShRIETaTY | STYUidr : A
IR T A9 910 kA oF fow afs &9 qrosrdt &t
TA H TR a9 @ w4l a T8 q9 IRR o
IRl 99 W Ted € S HH AT JAT ok
SRE aT wRfeafaEl (Are, <@, 9 S, S



ofifereRt

anfe o afied) 9raF o saag Fear TEE
gehet €
(c) Wﬁgﬁﬁ:ﬁg&ﬁ,ﬁw%ww,
ST o THIA H 1@ TS HH I Y07 od I8
Ueteh g1 Sfad drerfa 7 s s o SR
Bt €1 ST ob fou, wehwid W W gE i
feafa =1 T W Tradi o) wEE Afg o W
o B o R T wet Tearfa @ erer < @i
W, a qed d @ oF RO Jfe 3T S|
Rl g UrAfTeRT Teheiien! ok SUANT, TN o fau
STUeTRd 3% YA Al o1 <9 Ud ALHe Al
TEEl W G HYeh hEaS A(A h HH fRAT S
b 81 forelt ot <t i sgeen & forg, & gt
Fo fafeea el qo eteher fohar <1 Weha © 3R
SHih! I TETER Geifea femer S e 2

argtesd Frear
T ¥ AEHa €9 9 8 et Jfedl i agiese
FfeE et ¥ ok wufan A Faed @R R A
ASfeweh €1 AT Fqfedl, Wik stEeensti (ar,
Fieedl YS™, AT SaRdl o AfAH FH oTfs) o
B Al AQfes qA ST SAR-FEd o HROT qell
I o WA YRRk BN &1 R (@R ed)
SR FfeA eAfE o RO et 1 STl o feg,
1S Al Teh €1 URI0T Bl IR-SN el gue ¢ T
T AR IHH UIedE T B
3Teqadiah i<
forelt A9 3 g A1 S Weh ATl B W Biel A
3G U I 1 STeUAHIeR Feadl &1 frdt aras @
BN Q7T w+ft a1 a9 36eh STeqaHis
% & T B 2

TeadieR qfE T T Ife St T S A A
& faded o Heg gt 21 S & forg, fedt affer
hieTod o1 SAeqami® 0.01 cm B; Tret Tergardt s
eqqH®  0.001 cm & Thdl | Feqadish Jfe i
Fgfese Ffeal w1 goit § ww i afemr qw
@1 T Hohdl ©; T I Hras IR agfess s &
o T eI 21 Ak = S A o foy et what
1 SUANT Y @ dl Wi Thet § 3k 1 mm AT
W el 7

HAfeeh Igs AT S5 o 9E ek, YT
TR H GUR, A F g, B9 STeqqdis e =i
T HL ehd €| YO Rl g GR e WA el

YUl & /I 1 STEd U Bl § I8 Wed H\ Hifa
[ o Iafass @ oF Tdfveh ehe g

2.6.1 Tugr e, smufae Ife wd wiqwm gfe
(a)WWWT@T%HﬁW%Wq,az,
a,... a, T gE RffEt 9 5@ afg w
Halfesh H9e T, $1 9+ A oF FHaX 7Ted i
T ST Ghl €
., = (@ +ta,+az+...+a, )/ n (2.4)
Aoy a;/n

ql"

il

e ST TEel TS o S et € foh @8 A
e ¢ o el Uftn =1 =aftera g <9 ufy
o ardfoes T W Sa 8 AReTeR{ad 8 Wehdl ©,
TSI SToF STerRTehTerd B i ST Bt €

T &F ST 3R arefass 9rg & aier &
ST & TRATOT T 19T HT FRUS I T8 81
TTH |Aa |3 e fmar s €1 i, o
foreht Tfer <1 arkafas O 9 w3 F FiS Gt
v e §, SEfe §9 WHia Wed 1 € ARl
Sfeh HM SRR o o B e SR sATeTd
o ¥ aredferss A9 ¥ FRder qfedt 39 WK 2,

AQ, =, = Gy
Aaq, = a,- a,,

(2.5)

Aa,=a,-a,.,
IR IRHfAT Aa T IH FS THOT ok A
I & Tohdl © Seh SO o 3 Ul o
U @8 o @ Wl €1 g e Ffe
|Aa| B3 & e g
(b) “ifass TfT =t FRuer FRFT o aREml % THiR
e ok e A a o T T S a1 A frdsy
FF T @1 2 T Aa, W R W
HAd:,

Aamw = (IAa1I+IAa2 I+IAa3I+...+ IAanI)/n
(2.6)
=Z lAal/n 2.7

i=1

afe 9 *HIT THa TY o, 9 ¥H THR! AN
a.,+ Aa, o 9RER H HE 9w el
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31?#{ a=a.,* Aa,,
q-l-’
a -Aa _<a<a _ + Aa (2.8)
& Hoeq oA oA

Wa&%gm%%ﬁﬁmrrﬁaﬁ%maaﬂ

T (@, + Ady,,) 9 (q,,~Ada,,) o St 8H 6

G B

(c) Fo e & o W, 79y mafere Jfe =
wfaera I (5a) 1 v 3 €| emifere e,
wIfa Tl ®t AT FRAe I Aa,, TS 39
ureT W T AT B
amfern A =Aq,,/a,,, (2.9)

e aAruferer e ot ufaerd o oo e €,

=9 yfaera Ife w1 s B

3 9fde Afe, Sa=(Aa,,,/a,,) 100%

e, 319 BH Th S R =R #3d T

(2.10)

‘33737012.6 T gARTen § o TR qamed
WISt Y ol ieh 3 Sfedl Wt Sie i o @ el
T TS 59 J98Y o 12:00:00 T TH I
€, 31 <« "fgdl % uIgAh I THR € :

el 1 g 2
HHaR 12:00:05 10:15:06
TR 12:01:15 10:14:59
FHAR 11:59:08 10:15:18
ERSIGEIN 12:01:50 10:15:07
RETEIN 11:59:15 10:14:53
MIREIES 12:01:30 10:15:24
faar 12:01:19 10:15:11

g AT H1E TH JANT I @ & Foeeh fery saoeht
URYFS THA S IO 1 AELAHA €, Al S
Y oy frd w1 alEa <17 42

Zo7 U fGT F uEt 1 % WAl o i 1 URER
162s € SEfh €l 2 § 98 URER 31s ol €1 WET 1
510 fa T T o T, Wt 2 5 fer T
5 UIGAH| ! G W, Teh TH o 3T ke €|
Tequl a1 I8 ¢ & o<t 1 gt e, ufigrs w e
& fau s meet T @ oA soer wma H e
e qfEda €, i, sw e wodr et of
T ¥ W A ST gkl 1 31 W 1 Y gor o
=Sl 2 I oA & S <

P 3TTEIUT2.7 TH Ush UL Alieh ohl Sel-ahTed
@ L &1 WA o it Ao o ferg g
UISAE € :2.63 s, 2.56's, 2.42 s, 2.71s T
2.80 s | FXUeT Ffe, we Jfe wa gfawm Ife
Rireasricalsil

o7 Ak o1 MFd S i,

(2.63 +2.56+2.42 +2.71+ 2.80)5
- 5

13.12

5
=2.624 s
=2.62 s
ifen, @ e 0.01 s ok Toved oo A9 T &,
T T w1 @t AT TR e I @ €1 59
IMTd Hret 1 ot S e T q fera sfaa
2l

S

oo o e €
2.63s-2.62s= 0.01s
2.56s5-2.62s=-0.06s
2.42s5-2.62s=-0.20s
2.71s-2.62s= 0.09s
2.80s-2.62s= 0.18s
e ey, el o off ot a8 S At ST et
iyt & 2

et Fver Ffeal o1 TAER WA (T WA o6
fo =9 Fae ofmm @ ¥) ¥

AT]W =[(0.01+ 0.06+0.20+0.09+0.18)s]/5

=0.54 s/5
=0.11s

Taw] A & T W did® %1 Stad &
(2.62 +0.11) s &1 372fiq SEH T (2.62 + 0.11) s TS
(2.62 - 0.11) s, LA 2.73 sTH 2.51 s oF &9 2
Hifer geft Fruer Jfeal 1 Tma 924 0.11 s, 3
™ A9 ¥ Yohe oF TOd AW ¥ Tedd © & Ffe 2
THAT S Shiel 1 T Uehe o Ui AT qeh ook
T T IS A TE | THR! o w1 (e
W@WW%
T=2.6=+0.1s

o Ay, Sifay des 6 fovasa e 8, wifw
Tg 5 U 7 % A P ot 8 Hehdl g1 W 92




Terett 3@m ot ofEE 37T SRE WTaAr?
Y HE Thd €, TH WL b A o 9% TE hal
TS I €2 Witk S Hifew TR AfE T
TA-@ 7 =, A2 ST ST gieh] ¥ 1 TH-T
Ty T M R
T o IS SEd Hic HE TN ¢ ST Teh W
o7, 59 W@ o W HEHHgEs Wi, R am
Thell T THhT el /Y |

319 THEUA] I foh STTIeh! AT TSR i A
forelt Tt 1, I < o WIET %k = W H R
1, A1 S TSI AU S0 ok WA= R W @ HY
o= WO 1 A $9eh fore, A @MY 1m =1 100m
T T o, 3H W@ % SR W, IR-9R 3T el
e T A o S, o T S HEaE T 99, §e SR
T W 98 IYeIee & STIIE H sgd SATHs el
o AfARad 39 Techl | Jfedl Tavaa o1 S
79 Toefdel o T = qe9 U o) HiF 3K
oM 1 SRS Sasg @ e Bl <A aw
o Seh 1 SO § TS SHh] elee o ogd el 2|

Teh had 3IR W 98 3R S i 92 W@ 3feiq
98 W@ 58 W TR R S Tk g 9 e €
% 9R H four &3 39! o i T AR Al
[ 3 | 39 FEeh dENE, 9
TS o, foe g HR et whi qdeh o e €

Bl 98 e 9aw e o 39eh fon SRt 3=
SETIHAT TN TR He¥ Thaeedl (Fractals) &
& ¥ & W Hgifas Al § T9 99 9 w6
AT T TH Tk TS S 3The W 8 & 39
R fra favars fFa ST 98 Fe Hed e ©
ST T SR Sfesrr % geid ¥ v € B 9 =
Wl ? @ IR a1 & o afesem i e w5 TE
fagmfa, el (Fractals) T8 2@ (Chaos)
e § wefd 3=a Aifqes! 1 % [EH o 5um

TS W YK FI T B
Tohd & ®9 § B0 TH TR Hed © T O19 § 3 e
3ok 81 39 THO1 § < wiefer 3k 2 991 6 ® T 2
favaeria € 3R 6 & Jfe Jag T a9 2.7 H o1
ik afent o foma o ofit forar § i)

39 S | emifaes Ffe steran wfae Ffe -

2.6

da = x 100 = 40y

2.6.2

i B9 IS TH g4 L e ¢ a9 gitad 8,
@t =8 g off S =fen 3 A | 3fear fRw
TR HAST et €1 Saexor o forg, forelt usref &
el SHeh oA AR A 1 ST €1 4K 8H
foredl o%q o SoEM IR ST S A fomet o
T H Jfe W € df g T T e e o S9 o
o 75 o T | off e w75 ke e o ferg
f& @’ FAfc fHant =t g6 o d@w @ fw
fofermr o e § IR fRE TR et
Bt §1 3o for e Freifataa srifafy &1 s
Y 2
(@
M efife, T 51 wifaes TRl A T B o wifyd |1
FAM: A+ AA, B+ AB 81 S@l, AA T8 AB SHT: T
Tyt 1 feder Ffedl €1 eq She Z=A+B W3
AZ A HET A6 B Hehied i W
Z+AZ = (A + AA) + (B= AB)
Z ° afusam dafaa Ffe
AZ=AA + AB
ehfad o W Z=A- B & fau g8 o< 8l &
Z+AZ= (A+ AA) — (B+ AB)
=(A- B) £ AA+ AB
S REI +AZ= +AA+ AB
el Tt stferepan domfard 3 AZ = AA + AB
ofd:, Tom og ® . a7 oF R &I deferd ar
aFHTTd Torar Srar &, ar sifam ufRoma o fFraer
gﬁg@gwﬁﬁaﬁﬁﬁagﬁﬁ%ﬁv&w
1

t =1t-t, =(50 °C+0.5 °C)- (20°C+0.5 °C)
t=30°C=x1°C
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(b) IWHGE AT HATRA hl Jf
uF oo, fF Z= AB 3IRA Wd B o iy A
A+AATI B+ AB &, 4,

Z+AZ=(A+AA) (B+xAB)

- AB+ BAA+ AAB+AAAB.

oM UeT i Z ° T I G HIAB U AN FH W,
1+(AZ/2 = 1 + (AA/A) = (AB/B) = (AA/A)AB/B)
<fF AA Td AB ¥gd BI € STah [UFHA il 8H
IUiE o Hehd 2
ard: erfushan s Ffe
AZ/ Z=(AA/A) + AB/B)
T 7€ SEET § SiT= Wehd € foh 98 924 9iThel W
oFf o] =i 2

aﬁ,ﬁ'ﬂﬂ%%ﬁa@waﬁwww

ferar srar & &t gra gfomg ° sty e, 37

TUTERT TIET ISRl W Saferes i T AN gt

g

p ISTEVUT 2.9 Uiy R= V/I W&l V =
(100 = 5)V T [ = (10 + 0.2)A BIR H e
ECASICRCaIE I

Zor V H wfawm I 5% IR 1 o ufawe e 206
- R ¥ 3 gfaem@ I = 5% + 2% = 7%. <

P SSTETOT 2.10 R, = 1003 AW 9 R, =
200 = 4 39 o T FfAHH! Al (a) ST T H,
(b) Trvd 9 § HAfSa foman T Bl () Sof A
HASH T (b) e HH FASH H ged Hfauy
M HIS (a) o fol H64 R =R + R, T (b)
PR S

T SYANT it

F7 (a) AU T HANSH *1 ged T,
R=R,+ R,= (100 * 3) ohm + (200 * 4) ohm
=300 = 7 ohm.

(b) UT¥E A HASH 1 ged T,

- R R, _200
R +R, _3 =66.7 ohm

Ad:, R'=66.7+1.8ohm

(FeT anefen 3t o f7oml i gmifor s ) gfie
¥ R HAM2 & WM W 1.8 &F &Y H I
T B <

(c) Tfua TT =t Tt % Yoo ° Jfe
q ey Z = A2,

T,

AZ/Z=(AA/A) + (AA/A) = 2 (AA/A)
ard: A2 H smufersk e, AW emifars Ifc =t < T
2 SAUHIHTN HH W, ARG Z=Ar Bi/C
4, AZ/Z=p (AA/A) + q (AB/B + 1 (AC/O).
o1a:, Foam =w ® ;. foardt wifaas Tfr o\ o ke @1a
=gl T &, #T it T 37 AT T i
mafers qfE @i ke T A 2

b ITTEI0T2.11 A5 Z= A'BV/3/CDP?® @t Z
Ft uferr Jfe @ FHifS)

g7 z H mfasd A AZ/Z = 4(AA/A) +(1/3)
(AB/B) + (AC/C) + (3/2) (AD/D) <

L 3STEY0T2.12 THdt TRE dlcsh &1 Ie-Tehldl
T = 2p\JL /8@ 81 A% L 1 Afoa @4 20.0
cm%ﬁfmﬁ 1mmWaﬁqWﬁﬁT%3ﬁ'{W
il 1s faeieT el Herg sEt ¥ JoH | 98 9@
e @ for wiers o 100 S 1 T99 90 s @
A A& g ob Tuifd o w1 =enedan s €2




28

ofifereRt

gc1 g=4mL/T?
. t At AT At o .
- —_ AT =— R —
agT,T_naﬁI — M, ——=— | ¥ LT
¢t S o A9 Y fedl Steqadie Jfeat €
: (Ag/g) = (AL/L) + 2(AT/T)
_ oL +2(ij:o.o27
20.0 |90
3q: g oF 999§ wfaea Ffe
100 (Ag/g) = 100(AL/L) + 2 x 100 (AT/T)
= 3% <

2.7 g 3k

St for SR Fui fepen S et ©, w€ A o Ffeat
ifera et €1 etd: 99 o qRemEl i 36 YRR
Td o < =nfey f w61 afgsa = e
Y| WIYROM :, ATIF o6 GROME] st U &A1 & &9 I
WA i © o e weft ek witAferd i € S
fovaea €, 9un =€ gud 3k o GiHfera fepar s
T S affyea 21 fovaedia ol @ik wedl iy
3k o T o Wideh-3ieh T a1 21 9K 86 e
for frelt Wt elieteh 1 <o FId 1.62 s 7, af 398
h 1 TH 6 ot Tovaea we ffvea €, S 3 2
= §; 39 TR wifyd 79 9 3 Wi ek 81 afg
T & 915 fohe a%g &1 Tg, 287.5 cm A& 1
S SHY =R Wil o @, e 2, 8, 7 af TfvEa
€ Ug 3k 5 SATYEa 21 ov: AR o /e o gRend
o efe ofhl o sAfus i foa sHewas ud
ek BT, iR, I8 A9 i IREA oF fawa o
TTETd. SR 3|

fordt e o wWdw el Ft ' 99w &
fram frefafes Sl g/ wmer S whd €1 S
e Ui e S g © fF el i a5
s S R © S A9 A9 % e W
el et 21 foret arom & farfrr ursrent o afterds
o eI ¥ WiedeR ofenl skl W& ufiafad &l g
e TewgTt oo FrAREd § @ af e
T S €
(1) STV & feTu, = 2.308 cm ¥ ¥R Tefeh ofF
g1 W oo Akl H s orwag i g9 0.02308
m A 23.08 mm a1 23080 pm ff forg Tehd 7

T 9t Temen § wdd oAhl w1 e el st
R (3f% 2, 3, 0, 8) B Te <uiian € foh weden Hent
1 e fruif w6 o, Semed w8l o € 6
1S e el gl SWiek Saed ¥ fefatea fam
o [Yt IR ofF qredE ofF g &

- IfT frdt gEm O gvme fag &, A At
Rty &7 &7 @ o, f6=T g g2aw ofat
& sfter & @yt I aredek o g g

- Tz ¥ wEr 1 @ wiet & A 9 I W
IS oF TTE 7T UY GIH I[N 3k oF a5
3 gf, arda st &t g1 ( 0.00 2308
seiRwEfeRa Y e 3k T ) |

- UH 9@ A Temed g1 & & oifad arerar
THT T[T ATk 3T TET g
(3%d: 123 m = 12300 cm = 123000 mm ¥ &
& Tel 3T €, e ¥ ST Y Wl 7k
TEl ) | gy, 3 ST Werur W i oA < Wehdl
&l

s Uw UGt 9w, fGau gvmed fag g, @
T I Areek a7 g &

(T 3.500 N 0.06900 F IR Wiefeh 375 €) |

(2) ST I TefeR ok € A1 7t 59 famm o wifa

B Wehdl €1 I TSIy ol =g h1 ef=TE 4.700 m

foreht T 21 39 Yeror 9 T W @ R @l g

Ie9d 9 i TG o1 el 8 37 Tl W I

el 3k E1 (AR A Wk 7 e Al oA TR 'Y

Y ot &1 Aravashdr 9 gt a9 He-die gq 7ot

oY 1 4.7 m fa@ gd <)) /@ a9 Sy g9 70

ek Sl ofd € i

4.700 m = 470.0 cm = 0.004700 km = 4700 mm

iR, ifam e 9 <1 34, fo emea ol we

H T 3 €, 37 YeIvT(1) ok STER €9 59 ot

frepd W 9w wend € TR 5@ e o 2 wedw o €

Safer orqd § gHH =R Wi 3k ©, A Heh! o

IRad o @efeh 3Thi o G&l § ufiedd &l gl

(3) ArefeR aTepl o FAeIvor ¥ 39 YahIT &t @icverar

& g FA F o wataw 3urg 7% & o v

g &t SAME Gokd (10 T gral & ®F F) F
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Urgd fopar 9@ 39 Wehd Usid | ol HWEA &I
a 10° o &9 ¥ forar S @, STl a, 1 910 o ==
1 L HEAT © 3R b, 10! hIE TR AT FOTHS
oA €| @A Hi Gieehe SEURTT 9 o feg gH
THHT QUi L Tohdd €, A (a <5) BH W3 1 31R
(5<a <10) B W 10 I Fhd €1 a9, $H G&A1 i
ST 10° % ®Y T oFa H Ghd © EH 10
HIG b Hifdes R o TREATT St wife sHean 21 5|
helcl Ueh STTAM i STEYIHAl & df I8 Fed o HH
e o Tfer 1001 Hife F T S F fAw gedht
1 A9 (1.28107m), 107m 1 Hife 1 €, THh
i &t wife 7 T TR U] HT o™
(1.0610-°m), 10-1m ! hife 1 &1 THk TRHTOT
FT Ffe —10 T o7:, Jealt HT A, TEGSH WA
& =ar 9 ¥ 17 9Re wife @ 2

: Uk 3 o 9IS SUHere o i ge 81 369

TR YeT0 (a) H Sfearfad wifd @ & S @
4.700 m = 4.700 10? cm
=4.700 10° mm = 4.700 102 km

el Weleh 3fehi o1 TEA TG HA T 10 1 56 ST
21 quify, o Gehd W SMUR TEA & well g
refer 3k eI &1 39 W o Wt wemst o 4 Wl
e 2|
TH YR, SN Hohd T STHR H&A ash ST
o & R i it T e T 2 e e s
B T
(4) forelt ot =T oF TfaoRToT W1 SR Homd eIty
T emeet fafy 21 weg afs gw fafy F& eroerh S,
ﬁWWWﬁWWWWW%
T @ g1, 37 gvmerd arelt 9@ & o,
It ST weleh-si Tei &
s IUHET Il WS & 7T STH I qrdfeh
3w gl
(5) 1 ¥ St 9= ¥, TR ®9 W, 9T o T8
AR foran s (S 0.1250) et oft wrefer i T
BT qety, foreht A9 & UE WeAn oF 3fq # A e
I efeh @ik B B

(6) ToT A1 fawreh ek St 7 @ quiifera W g
& AR A € et wifya = 1 et st €, dend

BT & 3R 3T o W3 B ©l SSRELU o
mmg AU s = 27r § T[T 2 Tk I HE €
AN TW 2.0, 2.00 3 2.0000, S AEwTF B foran

wwé|ww,T=%,ﬁnww%|

2.7.1 W9k 3ichi ¥ Geid iR Hiskmsi o FFem

fordt ufterer =1 uftomm, fed wfve & af=ee O
U 0 wfferd € (stuf 3 9 S wiefeh iRt ki
gem difd ) e K 99d, go ®9 9 A1 T
=l &t Afafyaaa of wiafafeg &9 =few ==
qRom, 3 mfud g @ afues Fene 7€l & Wehar foe
W TE UG €1 314, =k &9 4, forelt off wftomm
T Wk 3TR1 ki W&, 37 A kel § AR 7Y
B Thdl 9 39 W feRen TN R 39 UK, AR
fopell fuve o1 wift Seamm A Wity 4.237 g @
(4 e 31F) , SR ST AT =T 2.51 ecm® 2,
T TS TR faae g/ s9eh! e S9mHed o 11
T do 1.68804780876 g/cm? ATl 1 T el
o 39 IReRfad A 1 SaT IRSEal o W fae
quid: TRATRIR AT STETA BRT, Fifeh 57 T4l W o8
A ME & ST URELSd T w9 T T1eieh 37k
o W 3ihia Wiepanati o fr=fafed fam o7 ghfvea
#W & T fedl oo w1 sifqe afom saft &
RS o e gwtern s € S fefe it w5y
Wﬁwaﬁ‘@ﬁﬁ:
(1) @@ T U a7 9T {3 & 9 gRoma &
el 34 g1 Ardfar 3 T+ o =iy faa+ fah
qad 9 Arefan 3Tl arelt g1 9Em o g

37 : SYSHT IIEX0N H T i A1 el Ahi Ih
gt fomar s =nfew,

4.237g
2.51cm®
T YR, A5 € T YR 1 = 3.00 10° m
s (A ik 3ieh) IR U = (1y = 365.25d) |
3.1557 107s (U9 W %) &, a1 Tk YRl 9y
¥ 9.47 10" m (I wWef®w 3F®) B

(2) &3 &F HaholT TIAT TadhelT @ U ifaq
TRUTH W TITHeE o 919 3a4 &1 arden ol &
3 T F7a o dahferd a1 sTawiord &t ST

1.69¢g em™
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arelt frdt TRT 9 Svmed @ @I 9 @
&9 gl

IS, FEART 436.32 g, 227.2 gTH 0.301 g
F1 AN 663.821 g 71§ T wEmet § e &y
IS (227.2 g) AW EAS F Teh TIH q6 B
7udf 1 zofew, sifaw 9o+ 663.8 ¢ A%
quiifera =2 e s =nfeu)

T YR, TR § @ I A YR ¥ e
THd T,
0.307m-0.304m =0.003m =3 10°m
e ffS, e fram (1) S gen @ik am o faw em
T 8, SH Wehe (AMT) & ST H YA Foh
Romg H 664 g T feae =feT iR e %
I H 3.00 102 m &l feraT =nfeu) 3 919 i
IRygsa i S €9 9 e T i €| Heher 3R
ek o fau g Fom semed e o W 9 2

2.7.2 ffyea el 1 guTieRa
57 demst & ww @ sifie AfEa o e €, 3T
sfehe oF 9Romd o1 quiiehs fepam S =nfew)
ARty gl B, et i Sfaa wefw il a%
quiferd et o fam T € € we 2,746 1 dH
el 3R a% qUTeRd H W 2.75 W B €,
Safeh 2.743 % YU @ 2.74 foerar €1 oRaet &
IR fem @w ® fF 9fy sugwie ofw (gated
@& § STeIR@Tiehd 31 ) 5 / 31 & ar gdadr
ofh ¥ UF ® ghy &Y o Wt &, I T 77
IUGTUAT 3k 5 W FA giAT &, ar gdadl AHEk
STAREdd T@r AT 81 Wi afs Ge 2.745 ¥,
free Sueriia st 5 2, o0 gl €2 =l Ukl 7
T & afe ydadl sis am & ar Suguia ofe @i
oIg faor siar & ot afe @ forw &, & geadr
ol ¥ 1 Bt gl & 39 &1 79 F& 2.745, I
T ki qh qUTTeh i TW2.74 T ST ¢ gE
3R, W& 2.735 A Wefeh 3Rl e qUIfohd i oh
gEE 2.74 € S §, e el ik fawm 2
foRelt oft SeTer arel S1ereT SISl Wifed IR H,
Tt el o wnefeh 3Rt 9 Ueh 3k Afuer @A <
=ifen, 59 ofere o 3fq o sfaq wds Fi o
quiifeRd T S WY TH THR, TH HEr S g
Hefer 3l a%h W €, o9 el Wehrer s o,

foreer fa, 9/ 2.99792458 x 108 m/s i Gf-Tehe
M3 x 10° m/s | qUIfchd Y TReheHl H ITANT hid
g1 3id § e e T g o SwE g et e
STt S T 2Eﬁ2n,ﬁwwfme¢ﬁﬁ
He rcates () 81 1 =3.1415926.... % A1
a5 aAfers Wefer Rl T T4 © SR T T

T o aRylfg oF oMU Wn AW 3.142 A 3.14
ff O T T 2

P 3q7EY0T2.13 Tordll =7 =1 Y IS0 1 A
7.203 m?| Sfed ek 3Rl q T 1 FA

I3 &9hel U ST [ hifeig|

g7 WA T e O e ikl k1 e 4 2

Tafey, qRRTad &Fhel Ta STad oF A sl off 4

el 3fehl Tk qUTifeRd fohal ST =fET

T TS &R = 6(7.203)2 m?
=311.299254 n?
=311.3 m?

(7.203)° m3

373.714754 m?

=373.7 n? |

T T A

3GTeV0T2.14 fohslt w_1ed oF 5.74 g1 A
1.2 cm® 81 ek 3Rl I 2AH § W gy

ST T A hiToId |

27 oM | 3 Wiefe o ©, Safeh e o Wiad
oM o Sherel S Wiedeh 3k B 3T e ol oheiel Q1
W 3hi Ik S (hdl ST =AU

T 51'74gcm3
=4.8gcm™3 |
2.7.3 IAHIAUTHE Ufeherl o= wiomel #
sAfAfgeraar fraifa o= &

Ahia Hioranedl o Hemety mifuq uftm o affesaa
71 Ffe Fruifa e dardt fremt i fFrafafea s
o g TEe S 9l ¢
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(1) afc e uqelt, A@deRR 3 1 o AR
W,WWW@WWW:IG.Zcm T
10.1 cm ®, @ T&l Y&ieh A9 § o ek 3 2
zoeRt el € foF o i ed 39 YRR forg Hehd €
[=16.2+0.1 cm
=16.2 cm = 0.6 %.

ot YHR, ASE ! 39 YRR fer@n S Hepel @

b=10.1 £0.1 cm
=10.1lcm=1%

&, I A & A9 F ST wE W), (A
fuR) YAk Ol oF TUFwA & e
Ib=163.62 cm?+ 1.6%

=163.62 + 2.6 cm?®

TH 33T & STIER &9 Afas aRomy =i 39 9K
e
[b=164+ 3 cn?

781, 3 cm? AR Y o &5l o Seher | i
T Fqfe e At 2

(2) Tl fopdit Qrenifite afiehe & TY==Id 4 n Grdle
STFHI F IoIG &, A HTHe &F GIGT & e
qRume 4t n AT STHl d@ dT FRM

qefy, A iehe Se@ W © d Wk 3ehi w1 He
FH I S Gehdt T1 ISene, 12.9g-7.06g I
A Trefer el qe fafafie € o 38 5.84 g & &Y
o godifera =&l ferar ST har € afesh o 5.8 g
feran S, =ifer Hener a1 SHaeher o SAffEaan]
T T TR © GRS Bt 81 (Eerfod o1 saeehierd
FH S At gens ¥ IeHad oF 9% % § &9
el arell gE&m 9 fF %9 9 %9 Weds i ael
e o w1 STER B §1)

(3) fordT W& & TT U ematye e, W fafifae
I 3wl dk & TE &, T FaT n W, A, &
T " T At e e &

BN, T 1.02 g A199 | F2edal =0.01 g
g, “Efh T WY 989 g f +0.01 g aH €
Zenef B

1.02 ® amufers e
=(+0.01/1.02) x 100 %
=+ 1%

T TR 9.89 g H aATfaes Ffe

= (£ 0.01/9.89)x 100 %

=+x0.1%
3q o, ag fan o aguda e o weAadt
gfuma =t uftesferd @i o Uik W1 oY, oTeuay
TRyl U9 | Uek Arder i 31fuer T@= wfeu)
3RSl oF STIUR TH ToheTd i o oI5 & $eh!
hE GFA HET AfE ST quish w1 Ffedr
IO B ST SN, 9.58 oF FwhH hl A
Wik ARl aoh Ul 1 W WM 0.104 €, T
0.104 %1 kA LT T ek ST qoh I 7
9.62%1 W AR & 1/9.58 = 0.1044 fer@n gt at
IUeh FhA i T Tk 3Tehl Tk qUTRd it W
Y O WM 9.58 I BT

ST 3T, e Tgual IREwed oF el

T H (9 W FH IRYS @G F Ah FT @A HT
3T4eTT) Wb AAfaRed 31k Tad &1 ¥R ol =AEETd
seual v, oo for "ot @t guiea fwar o
sifafted Jqfe & o= s ekl

2.8 ifaer TivrN st faumd
foredt oifqer Tfer 1 wepfa =1 =aren saet famet
SN 1 S €| eI WISkl g o B ot et
ifeer Tferal, T gt Tt o Gae o gel § e
FT S Gkl T1 57 g AR K7W Aifaen guR #Y
o faad % ¥hd € SR 3% C HISE o Y
fféee feman ST €1 39 WehR, orwe w1 famn (L), forpa
U T [A], ST a9 Ht (K], S2fa dismar st
[cd], 3R u=rel Bt W0 ST [mol] B FeRdET Yifaes T
&t foard 37 wral (3T Tt ) Fw wEd &, g
I TR T T FX & 77T o7 TRTEN 9T =I1grr
ggar g1 dfu fedt ufn w1 wise
[ 19 R4 =1 g2 e © fop &9 9@ ufer =) fomn W
foem = W 2|

7iert o, weft Aifges it = femei (L), [M]
AR [T] & U H oo foha S Tehal @1 SN,
fopelt o BT SR T TG SEhT g, WISt 3K
T AT I oAl o O g e AT S
21 gy, e b fadfa g = (L) [L] [L] = [L)°
= [L?]| i, e, S iR wHa W Feit e
1, THAT T8 Hgl el ¢ o e o Soa9e
I o, [M°], 99a &Y I o [T°] a2 o i
3 e (L] €
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Tl YR, §ieT ol SoHH SR 0T o TR o
®Y H 39 YR oFK H Hhd ©,
TA = FATH @R
= S (€THTE) / (FHE)?

T & fomd [M] [LI/[TP =M L T?] ¥ 3a: 5
T, SoqTE T 1, T i 1 AR T -2 T g
75l o gl gt T w5 famd = )

2 AT, 39 YHR oF TR J qRamol ™
form =& foran STranl goE wAifge TR o YRR i
O T O Bl €1 39 YN, 39 Hee # on
fterds, yfier o, @igd &, SAfas o @R =T, A
goft o vt €, st 3 weft afvrer g o
®Y § oo 1 S Tehdl © R gl g [L]/[T)
TMLT L]

2.9 faig g7 wa fariia wetetul

et & g2 «fifaer fer &1 o g7 o =9 2 i
7% <uifar € for fondht siifass afe & v gt afr =67
et fommd € Scewond, smad w1 foda
[M° L3T°] 3R a7 =1 =l 1 [M° LT] 81 36 ¥,
[M° L T?], @0 1 a1 [M L T°] Sea9M Sed 1
fadta 9= 2

et oo wfer 1 suer foda g9 & sk
T Wy TR i 39 TR 1 fare wreRtoT
Fed ¢l ord: forfta gt o' e © e
fopedt +iifaes Tfer 1 gt Tl ik et fammedf o
e 4 Freftd feran St €1 S8y o ety e [V],
<A [v], T [F] AR S0 5+l [p] kT ferdia grefisheon
1 39 TR o Al S Wehdl © -

[V] = [M° LA T9]
[v] = [ MOL T]
[ =MLT?
[l = M L T9]

ifaer Tl o o Geier Frefua e orel geieRto
% YR W faeta g, g w1 ST gl 2
fafay whR =t sga & ofifaew aferEl o Tt o,
1 st iifaer aferal o oo el o1 frefog s
A TR § g q91 T TR o usf § oA
fohan 7T &, eTruek ArieeH T dickifass w1 o fog
ufifere-9 o fau Tu €

2.10 fata fageioor Ug@ g@ek MuAM

faetl st HWeheuA 1 Siehfd, W i AR &
T | HIIEY Yt ©, A9 Teh SMeTRes Hee Wt
€ Sifeh Soeh STTHR ohael aEl Wifden AT Hehford
I SHEheId I ST Hehdl © TSFeh! fod | €
farfta fagetor = samaes o=, fafe=r ifaew afvmi =
de Haul o e § geEar el € SR et
Tfordta sSR! St SFcafa, Aenediar den fadra daar
W S H § G 1 S q A1 aAfaes difaen
Tt = afr st qon (A 9w fEar S g,
3ok T oh WY 39 YR T AGER fhar ST
FMET S &F FH SS-T0 S dteh! o | hid
F1 379 3R o W wagy O] i 8h FRRd o wehd
g1 =t a oifaes afer T fermmet o @ St oy B
21 o Yo, fRE Tt SR § el | e
g Trefta siifaer fvr st forard w9 g =nfe

2.10.1 eI skt fawdia wfq st S

Aiferer Tl & i shae asft Henfera =1 saekfod
for o Tehdl € AfE et formmd wmme &) gar wissf o,
TH had TH & YhR i TRMEN 1 Hhed oA
ekl ol Tehd 81 37d: 9l i o oF WY Hehferd
7 S Ak a9 H W fagy uW # Seefad @i
foran <1 weha| 39 W Tagia o1 fammsh it woETaar
Tagia sed € iR weh! Ferd 9 fordt Tefieheor =t
GG 1 St T Tehd §1 AfS forelt weftentor o @eft
Wi w1 T waE el € d 9 iRt Terd et 2
31 A &9 foreht favg =t @ (A1 g o fag
Sk a1 kL, A AR IFH AT Tl Fo ot
&, SRt fammedl s Wa FH W 3fd § yF IS H
TS 1 fomr € 9w A wifen) 36 YR, afk gn
=t o T TR = Y, O Sk SHT el o
& 1 foHE-g5 WReleo & 9K (L T-Y & 9
ST el

I fFet Tiieso =1 Oyfs o @< & @ S§
THHOT T G 1 el s o faw 7= gen &
FTER formadl w1 swEm foman S @1 fereq, feri
Tt forelt wefientor o W& B W1 TR T 81 a6
Aafem iyt = et i A= 9 ae 2afafvEa
B €1 Frepioriada, TeroEhE SR =T wer
S fafire werl o v afom e =Ifeul T U5
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e, T HHifae Tt 1 SO, SiE 3T o &Y
H HI0 (AEE/AETE), ST o ®9 H IUeR
(frata o ehter =1 ST/HTETH H Yeh1eT 1 o) 21fE i
F1¢ fomnd = Bt

o4a, g9 feAfafaa aHor &t o gafa =0

x x, vt (1/2at?

S x FoRelt w1 sreran fave gm0 ¢ Webe ¥ e o
@ 7, S ww A fve wma =0 W Refd x @
RIS T v, ¥ AT Foh T hdl €, AR THHT
T et f&e ¥ THEHE © RO q @@ e

Y& U5 o fou foria gt fae =,
[x] = [L]
[x,]=[L]
[v, ] = [LT [T]
=[L]
[1/2 a 2] = [L T2 [T2]
=[L]

Fifer 39 TEeRor o gt vel o) fommd wue (g
1) ¥, sufey a8 fadia gfie 9 o gk 2

el w3 4 qea =g €, T fada g wderor,
TR T W © HH A1 AT Fo 8! aan| oiferd,
THHT oY e T o &9 Heh! of TRl faeiy == o
fore amear 7 € 2R A1 € o wren! o qRefiss ol
A ST T S 1 o ) Y SATTLIFRA B
I o off g W &t wren e afg wiE
FHISHTOT T G0 § 3TEwET Bl Wt & of 98
Tera T B ST §, W afe 9 uieror § ane
B I ® A 3w o ud fag e & e 3@ vew
i fofier &0 T TEr Aiier sTeaves w9 ¥ gard
(EEY) T T B, Safens fordia w0 ¥ et o
ST WHIRT0T TTeTd gl =g Tl

P ITTEYUT 2.15

1 2
—mv°=magh
2 g

2o 981 a9 Uy &) fam
M] [LT']?=[M][L*T?]
qen =[ML*T7

feror wer 1 faemd
M]IL T3 [L] = [M][L* T
= [M L2T-2]
<ffer, <A weil w1 fommd W €, sefey g8 g
farfar gfie @ @@t 21 <

P IETEIUT2.16 S HISIAEH J =kgm?s %
%, =T v T m s*l3ﬁ'{ U a<hl m s2 %I
TSt el (k) o fau Fefafaa g o &
fora-form =1 forftar gfie § Tom@ sadi? (m
fqug =1 Soq9H 2)|
(@) K=nmv®

) K=(1/2)muv?

) K=ma

) K=(3/16)muv?

) K

=(1/2)mv?+ ma

(b
(c
(d
(

(&

F07 Wk Wel WelteRtoT o ST el o ot i e
BT =fen| e of T ohaw 9um famed aret afem
1 B Heheld AT SHeher Tohal ST Hehdl &1 a0 &l
1 TR =t fommd (@) & faw (M2 12 T9); (b) 91 (d)
& fT [M L2 T2); () & T [M L T2 81 Tl
(€) o FRIUT T&T w1 THRT 1 i Stad faAd =&t &
Fifer sod =1 fametl aret 3wl &1 gefed
fopan e 21 e wAifeR K w1 faend [M L2 T2 €,
THIAT T (a), (0) Tl (e) Tt &9 § wma 7 &1 s
3, f fadta 9t @ 98 a1 =€l =@ f& (b) 9 (d) o
FH W YA L 21 5T T At St 1 areafas
R T WA U= (W A 6) | TS FoA ok

foq =&t 51 (o) & feam o 2 <
2.10.2 Tafi= wifaes wivEl & wer wWelg sga=
T

Fofl-eft fafe sifqw aferl & s ey oga=
& o foru fomrett &t fafy =1 o= fofan sn asan
213U foau g =18 = g =ifen o uw ifaer i
fepm-for ol ifaes TRl ® ek sl @ (i
“fifrer TR =1 TepeTad: Tas =) qeh) | SHeh Ty,
T & M A w felk ufymi #v fafvy= it &
TR o &Y 5 forad €1 g, Th Sl g 39
gfan 1 gue|
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2 3TTEYUT 2.17 T WA dlaish R foam #ifvw,
fSEd Tieter ot T ¥ Y |1y S sk T
€ 3R il ol et o SAEf e Y T 81 T
foe foh 39 wlicteh 1 Sie el SHeh! o
(D), TieTsh o S| (m) SR e ©R (g) |
e e 21 fammett =1 fafy =1 SuFm weh
THeh Se-h1a o Tt ¥ goa— sifs)

767 Qo widd T Y, TRET L, g 3R m R sk =61
T OF% o ®9 H 36 YhR forar S ek ®
T=kg nt
STeT, k Uk faaela fei® 8, ud x, y, z "
T AR T e o foria g faen W
LM T = [LTIL T M
=LX+yT—2:} Mz
T AR T foAd wileRd A W
x+y=0;-2y=1;TWz=0

31?-[~x—1 y——1 z=0
: 5 5"
. T=klPgh

l
R T=kJ:
g

w7 e, =T feeiss ko1 @ ot fafu @ @@
& foRan ST Tk 71 TRl soeR i e i @ R g
o Sferor wer i FeREl W @ TN fohan T ©, st
T o fomd genfeq =l e

. l
e H, k=2n,3ﬁ:T=2ﬂJg <

RER Hafua TR oF o= Hay o & ok fau
ferftar fargetoor st Swnt @1 qenfy fome feerent
o T 39 fafy g 9@ =@l e s weRd | fodta fafy
g1 foreht Tfienor &) Shael ferfta Swran &) S S
et 7, Torelt weftenor o fafa= sifaess wfml o <=
Ao HeY T WY S Whd| 98 THE foer amet
it o fadg T8 X wehd

T A & 39 H fRu T wE g W,
st forfta favewor =t oo fowfaa &0 o
TETIF B

ARTIT

1. “iifier fomm difass oyl & Ao W e Tk R faem ® 1 % Sifaw afvmE
S o, geAmE, g, faga oW, SeAnas @, uwie S A SR sEfa-dean, g

el o w9 ¥ g W 2

2. YA Ha U et qo ok (S TR, feraimm, Tk, UfraeR, Shfeem, A #iik Shean)
% 13 ° o @ | g W w1 ° WAt W Sgea ®9 9 A ied R A
T ¥ | Ue U % AEeRl i ol U hed g

3. T TR ¥ A = ik URTE B IA ARl o HASH o €Y H SAH HL T
&, f5 == Ao Fed © | g1 3R a1 Q1 ATkl oh Ul S=eE i, A Jomel!

FEd © |

4, WG @ ARl W STUIRG AR R STAUSd qument (SI) SHHE H STasE R OW
wigd ToTelt © | T8 Yonell WHE HER § o9 w9 ¥ WM O o St ¢

5. a1 U@l SR == TRE @ wrw gt ofifas wmar § SI ARl w1y e S
21 T T[T AEHI hI SI AT A A9 T (S S, e, 9 o)) | = fme

S

6. SI AEEhI = Guiteioa Td Sfaiwa T W Wigd g5 Tdiw ¢ (S8 H % faw m,
feretom & forw kg, O@e & fou s, tfer & faw A, =2 & fau N, s@nf)|
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11.

12.

WA B UE 9! UREE w1 Aifaes A9 B AT Hehd W 10 1wl o oA T
ST | T Gendl qen Sfifheh ATWeherl i TR ¥ HEmeAl w1 URysal s Gend
F G AW Ford T Geri BT WA fRAT ST € |

ifereh TR o Hoha 3R SI AR o i, o o1 WHhI, Sifas i iR A
F1 3 B9 ¥ I O ?g [ord & o %o g et el fee s wer s
=feq |

et it wfifeer it & stfiteher & U O 1 Wit ?g Hew (FEe) # oftmfom
A TR o ATAehi il SAfSq Fehi i WA T ST qfemi &t i S8
=feq |

“iferer TTET o5 IO B AL U9 eIveae fafeE o wEn e st wewar @ | wifua i
o oftore & oI W WAE MO S #1 genefd (accuracy) R aRggger
(precision)® W AOA ¥ FfeA w1 off W W A

miyg we srfoehfora UMl | o Sfuq weis el =i & Wi ®H o =T | et
off T o Wefw Sl ) G & i, S Wy g wiwmet S w1 S afafvea
3ehi o1 TheT w H 3o fau 99 U A 1 wiem e =ney |

o1 Tferr &t famed o o fame 1 waeH it IfeE w1 wRfa w1 90w
2 | TRl w1 fota G 1 S iR i il ¥ gey oo e o fare e
1 WA TR ST Wl B1 i foHiE WG Wil avke § WEl 81, TE STevds el
® wq fofm &9 ¥ o W ST qHeR Te E e |

: BEHTHSE 3T el Torad 9o, |refer sienl T & ThHa

o wm wfiw

(a) Tt 1 cm 9T /@ 51 T ... m° B AT T |

(b) T 2 cm 551 9 10 cm = ame fafdst &1 T gowd........ (mm)? % ST B
(c) ®% Mt 18 km/h®! =l & =1 W 2 @l € 1s H...ooom Tomdl B

(d) T & emifes T 11.8 ¥ | TEH TA..og oM S A kg M R

i Tl 1 ARl % sfea aiEd g s

(a) 1kgm?s?=......... g cm?s2

b) ITm=...ccceevrnenen. ly

(c) 3.0ms?=...ccceuenen..n. km h=

(d G=6.67 10" Nm? (Kg)?=......ccovrrnnnes (cm)®s=2g!

T AT Foll HT AAR held § SR AT TN 4.2 J T SR §, Sl 1J = 1 kg n? 52
| WM ST TR B9 ARl 1 IS UH Yoell STAN d € e SoAE @ 96 a kg
% S €, TETE R AEE fm s e §, A I W ys o aUeK € | 78 YIS ity
o 70 ARl & TR W et w1 IR 4.2 o B 2R |

T FHeA H TR AN FHISC : TN o6 AFF o1 oy Seor@ fory fam “ vt farim aft
wl g A BRY FEw A 2 1 T8 oI ¥ W gy e U Tu wert iy sl el
ff STevas B, T W H TR DI

(a) T Wgd B fuvg B €

(b) ST TgaH sfusw i o wer §

(c) el =1 S oga & et @ |

(d) 3@ FW F A 99 F A I HEn g AE T |

(e) ToISEM, W W wgd Wil B € |
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

(f) =af7 &t T weRTe 1 G W ogd € H Bl §

ST FT HE UE T AR P T T s orER frafd § gt & ower 1% | o

% U AEE % U K gd qen vedt o = gl Rt €, w39 g R 9F R o

8 min 3 20 s & ¥ |

oo wo o forg fefeafea & 9 sF-w 9eg ofigs 99 ¢

(a) TH TR hfauwd fages affw @ ® 20 fauem §

(b) Tk TpiIw ot 9t ofae 1 mm iR gafid 3 w100 faeamsm € |

(c) I YRR a5 S W™l i TOEA 1 W o A TR AT ThA T

FE BH 100 AT F TH YRR B G @R TA F A1 F AR TN | T8 20

IR YW HIA E SR SH T E0 ¢ F gemee o qvF &9 9 1 SiEd Wl 3.5 mm

® | TS Y A T SAN 8?2

frfafen & saor dfe

() 3! TH &N AR Fe IqE0 o S ¥ 1 9 om oh oI 1 STEH fRE YRR
T ?

(b) Tk TR T FE FWA 1.0 mm ¥ 3R I T JOH W 200 faamH & |
AT T8 e § R gl Tan W faeEl S gen e 9 9g 3 W wpie Bl
Tl ¥ gfg wEN w9 © ?

(c) TR shfaad g Wiae 1 el waelt ©g & wed =) WO S R | e 5w
% W= H AN H M & 100 WO % G % N S fovada StgEe
W e T G b e 2

el TR 1 BRAME 35 mm WEE W 1.75 cm? &7 7l ¢ | WEe &I Rl @whia ™

v foan Sar ® iR SR W TR T & 1.55 m? ® | YRfE - STewen & @iE

el F T 2

frfafea o wefw =i = wen fafan .

(@) 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?

u1g 1 foret IR v 1 o, Jier 9 Wl wAE: 4.234 m, 1.005 m 92.01 cm

2 1 Sfa el ofwl 9 39 T w1 &AB F SIFd W@ HIAC |

Ot H qen 50 WY MU fes w1 5oAWE 2.300 kg ® | G % & e S geEmE

20.15g 920.17 g ?, fesd & @ W € | () fe=d &1 Pt 5oq9M fofam 2, (b) Sfem wefes

bl ah THSl b FAAE o fRAT o ® 2

HIE wifqew TRT P, = Y- TR @, b, ¢ 991 d ¥ 36 THW HakE ¥

P @b/ Jed

ab, c T d F W § faw@ g wAM: 1%, 3%, 4%, T 2%, € | ufer p H i
Fqfe farat © 2 A SUgs Weiel 1 WA e P R Ui A 3.763 ST €, A &g
gfome & fRE A aF e w2

et g o, o 3R &t one Ffed ¥, omed wfa R @ fRE w6 faterw % 9w
o g kg # -

(@) y=asin2nt/T (b) y=asin vt

(c) y=(a/T)sin t/a (d) y=(a )sin2x /T + cos 2w t/T)

(@ = & Afeeray faEem=, v= 0 & =@, T=Tf F1 e we) | fora e
R Mo A w @ e

Giferent 1 Tk Wi Had e 07 o ‘=t 59 (moving mass)’ m,  TIE S (rest
mass)’ m,, THH A v, ST BT BT A ¢ % 09 € | (T8 T Tad T8l ST ST
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:i

2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

2.24

o foum smiferwar & fagia & URoMTEeET I g3 AT 1) IS D TH HaH P G

TE AR F@ T AR FomE ¢ R N g S € | o foma ® :om u’:ﬁ
ST ST R ¢ wel o |

AT YA W e T GraHTee Ak T € iR 38 A (1A = 10°m g ffds
oo ST @ | BRSISH % WCATY] T STETT ORI 0.5A € | EESSH WAR % TH Hid
M m3H FaA Avagw AFa fwam gem?

et omeyl @ w1 UH A (UM AH) TR a9 T q€ W 22.4 L AR (AH AH
AFE) BT B | BTZSIS % WH AU ST a1 SHk U Hiel o qLHIvEeh S
A N B? (RGN S STU] h1 A AT 1A | TE UM A Afuw F= 22
TH WA Y0 H TR AR HIGQ : AfE o9 A I § i fwed et w° fagewt
W "l <@ Al WHIY o U, W 3N IonEl i i i fauda faen # oSt @ i e e
T €, vy T fuve (weifed, <im, ar enfy) feer wdia e[ § 1 (ara o, FfE et
T T R o wa ® €, safe, A gy o SNuehl o Wi wierdt g2 watd el €)1

T A e 9@ e o6 fog et 2.3.1 7 fRu T ‘Ha’ % fastd w1 wEm e
ST € | g ok ufa: oToet e § ©: WEHI o ofquel W gest Y AT, X T i fHeraret,
MR ¥@ AB #1 e7efiq ST ¥ Yot T el o AW < 3 10''m % T aUe §
| AfF, e e R o zav afsw | fF To ool oMUR Y@ B W sft 3 W %
el 17 (Uohg, =9 1) T i H1 oo TG FW € | TCIT T W TR B G
T T 2 | 9% R fave w1 97 3@ ¥ S gest ¥ gd 9% gt o aUe oMW @
?ﬁﬁﬁﬁﬁﬂﬁﬁﬁq% 17 1 oo TR Rt ® 1 el § uw unes feRa g
?
TR WX UfER ¥ fhedy AW 4.29 TR 9§ QT | S § 78 g fRad @ 2 9% 9w
(Yot W AR) T8 FRAT oo YR wOm W@ T8 gd % ufi@: oot wanm o g %
T TE A S B TEE % oUe W, q@ S 2
i TN w1 uRYs Ao faeE S savEeRare §1 ST % fau, fRd v o oern
ST H = gAfved 9 o fau 9gd g B gWa-fauel | s feufa wr uw e
F1 FE Fed fafy g =ifen | feda fava 35 & R &1 @9 & 0D arafos WS a8
o | eyl fomm % 3 f SaEel & Ay foe daE, w9, g ol o aigs
O T STaeaehal gt € 1 o o foredt fawm o off ew @ TR €, ufigsan #Y A
HROT ST |
o yor fomm o wfigs oo orevasw €, SH YR sreufaeRfaa faeml qen @ deron
HT ITAR HH el YA o TE AHEH BT THA N ST & TRwdqul € | S ST
Tife fSes gR1 e freferfaa o1 STam o "ehd ® ¢ (STl STAH ol i & =i ufs
FI SURHT WA M wT YA i) |

(a) AFEE I @Y # ARG % FW TUER T H FA AT |

(b) Twet =relt &1 =9 |
(c) Tdt @M =1 ety & =g * =1 |

(d) 2 TR o =mell =7 9ew |

(e) IR FEM o6 W H a1 & AU hl FE&A |
Tl Th T WA (STEHIEd Tare) @ s oTafik i w1 a™ 107 K § afus iR e
TS T A9 @ 6000 K | 3 eifih A W whiE off uered S W et wrewen o e
@ Tha1l AUH g4 T T T RE UER T BF FT SN € 2 O A% S, Wl A
T o Sl o URER H B 2 A SURl SIAM el §, TEeR! SiW oMy frefenEd sl
% STHR W R FhA ¥ : gd B FHAE = 2.0 10% kg gF # F1=7.0 105 m |

A geTia T get ¥ 8247 W@ A X e |, @ 39 SIE 1 Hivig A9 35.72"
AT B | FEWld 1 A et ity |
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2.25

2.26

2.27

2.28

2.29

2.30

2.31

2.32

2.33

Irfaiiem ey

ol o THA § IS AT el v o WY A W Wel S Wl € | 39 A BW HI 3T
e o WY O R TAA UG ¢ | i foEnell wor ¢ 9 v %k ot Frefefea gE e
Eh_l'dT%:

tan 6= v;

AR o% TW GaY o SAfucd w1 W war o € S R emen w1 St ® 4% o —od@
6 —0! (&7 78 7M R ¢ T o gan &l =t W ® iR foredt @2 =t o forg ol seafera:
uE W@ ?) | F Y Fed ® T T wey wel e wehdr 22 A UE T Wel wo W
SFTAA TEY |

e e e wan @ R A fam et @ren o6 100 ot @@ <1 it st w sen o
U, @ ST GHA § Heel 0.02 s 1 A B Tehal © | iR Wi wEl g0 1 s o w6d
A B WO F Al o forw s ety ©2

T ST WAY] 1 ST TFIHT 2.5A A GU ITeF e TS BA@ 1 ST TFMsUl
(Fifeam o6 TTAvE S qe STETEl W& & A A1 1 JAr HISC |) 36 79 6
foRtectia remen ¥ Wifeaw & ¥ 970 kg m o5 | &N IS | 0 T A S oh
it ®1 wife gaE 22 4w, @ 6

T T W EE w1 GfaersHe A WA € (1f =1071%m) | TR ST ot
frefafaa srgafas e &1 wer F9@ T

r=r,As

Wl r EE H A, A TR SR e $iR ) B e 8 S s 1.2 f % aue
® | 7% yeivia ity for 3@ fm & e @ o fafs et o forg ifweia seomm sme
T Tl ® | Wifedw W % SoAEE S i STl HItST | Y9 2.27 ¥ W T
MU HifeaT T oF LA FAAM S oF W1 SHeR! ol RITST |

W (LASER), Yo o Tfueh g, Twaoll qel Uiyl fho-qs &1 & © | oel &
T TN H e A WO W S R S € 1 R W YTl % i o ' H STEn
F L TR & XA KT Yot W g UGS o W 9 kI ST GHT € | HE O YR
FeRTo-q1 =I5 o U5 § WA 9] 2.56 s § o999 o Wl € | Yest % ufid: =
e w1 e fha € 2

S oF e TGS Bl @ 3ok T T T I o fIT HAR (SONAR) & 905/ @t
H YA T T | R TG GAR o gafe @ | 38R g W STt @ #iN vy
TTgs | TEtaa THeRT WAt w1 Wiitq o wie e faeid 77.0 s © | 9 R OAget fhat
TR ? (Ve § At Wl - 1450 ms ) |

TR fava  enyf wefaRl g @ U waEifus g fuve ot @ § R ST e
SRS FohTeT ! est qeh UgEH W ondl o¥ o € | 39 sl (S F9re ‘Quasar’ ®el
S ®) o e @EHd a0 € et arslt ek HarSt e oen T %1 S w@eht © | TRt
TH FER &1 km ¥ 34 9@ HifaC 590 IS T & g7 T g § 300 FIS a9
T B

Te T oo qea @ T ol wwew = eefy F wwm w =Sfee gd w1 Sfwe w5 i
TE TF oAl T | TH qeA I AW 2.3 IR 2.4 ¥ THA YA o ML W T K
T SE F@ HIST |

TH YA o T e ifshfeg (Ru . feiw) wpfa o qor femiwl (Frdwt) & onifes
AN % W IS H S o O | 38 S T wgd € U=k Ve R | wwmmweE iRt
% o el (S Teee 1 SeATE, WeH S SeH a9 e e G) § 3% T
o for 3 % U gen W ugw T ¥ Tyt fom wwm w6 fam ® ) W @), 9% U agd
& o Tew ot iR THeR uREn fave w1 adAE sehfed g (~1500 S TH) % HAa
2130 g B § T qor el 1 grolt % SR W A8 3@ % 9 St iR e
M o FE WEm (W SN wE o Uue Wew (W Y WiE Wehd ®) o Wehd € 2 A%
fava =1 g qon @ Wen ¥ uAEa weey € o qu fEdel w1 fera fFE ger
qeqfea g2




AT 3

3.1 9
3.2 frufq, gg-dar ug foram
3.3 309 o a1 E =
3.4 drerfors 9 T 9w
3.5 U
3.6 THIHH ©RU ¥ TaHH 9% &
YTfaeht Heirft FHtRT
3.7 oTufarss am
ESIRES]
ICEFUIRREER]
A
Al 1w

it 3.1

LA 3@ | T

3.1 gfar
fava #1 T 9% T 1 AH ®Y 9 MAEE Tl T | AR
=TT, e, WEfhel Warl e e Sfam o fa@r < et fwand
T % F2 I | 3o &1 &, FHsrewen o off TR el H a1
%1 Jo9l TS koA de A ot v st 5 $fm &1 g
B @l € | 76 Ui ¥ fIRd gU udi 1 qen | o o'd gu aH
Ed € | HeTE! R IREE e TE T 9 W W B o
STd # | gedt 24 WS H UH R A 387 & U UM FI B qen
8 ¥ Tk 9R gd F1 9w @ Fw T | g o we uied whEn
SARTETI AT HIfehAl o foeror shaan 2, qen <t @ off T
HIfRFEl & wuE | Tfa Rt # |

TH YR TG o G 9% 1 feufd o uftedd @i fq wed ¥
g & iy feufy S wiafdd e @ 2 39 et o wn g % R
T UG | 39k A TH S qe 0T i1 ¥RON ! WHSHI BAN | 3H
ST H TH ST LA 9% o Ueh WA @ o STfR¥ I O &
g WM | 39 FoR T T 1w e i ot wed € | TheeE
@fa W W fa & U $9 W g g fHe s g 2
3iqq: T i SAUfeS Uepfd 1 ¥HeM o o g ot 71fd &1
IO TEqd 4 |

39 AT H TH el A aegel &l sTfaead A fag &9 |
frefd 41 | g WiTehed q9 T A1 2l & ST b %] 1 STHR
ffy=d v oidue § 9% g1 el T8 3 T ST v €9 | %Y
B ® | aredfass o § aga-ot frefaat § aeqei o g (9Ew)
1 UL HT S Wbl € SR T Aok e & = Wk faig-oreq WA
S wehel |

JTGITTeht |, &H %] %1 TIfd o HROT T & 7 I sholel SHeh!
T 1 &1 31T F © | IH AW TS ST e U A= R
1 T 1 i TR T R 1 37 R o Rl 1 1ee e aiee
1 ° 4 |
3.2 feafa, vg-warg g fawemmm
Teed v vel B for feRel aeg w1 feafa o qReda @i i wed 2
feorfa o f9uRor & fTu T w]e f6g den 1t o T WH=AA @i




AT ERA 21 ST TeTT Ueh Weehifvnen Texiish— e
1 YA GlaueHs g 21 39 FeE § i R
e e Bl @ TR x-, y- 91 -394 SEd 21 3
el o wiaess fag +1 gt f6g (O) Fed § 91 T@
waf foig @i 31 foret a5 o PR (x, y, 2) ™
e T o wvel 39 a5 i fRufq fefa w
B WHE T & fo 39 e U uE W@ e B
g1 wfed 3@ fenw-fm #1 fder 97 (frame of
reference) %&d 2l

S ot awg o wh = Afuss e aua & iy
IREfdd e & o o i TfaEE wed & e o9t
3§ e o o wme fommeeen 9 Ard €

TRt Feer 51 # s1aff o1 ga feerfa fam m fsk
HI T SR & T, W famn # i o freqw &
U = Shee TH A HI AETIHA Bl 21 /A
fometf o nfa & frewo & fou A= el &)
ARl Bl 2

TRl w21 1 9UH 3Heh faw 97 T fRe-99 W
et ot 21 S<RIW & fou, 59 e ed € R wee
TSN A @Il aredd H R i i’ o0 'Y
@ W A SHA W e FEw o o wel s €1 AR
T HR W 90 ford =t © worm Féw o o @y
FR HI feafd &1 gul R @ FR fouamazen o gm

T W @ H Rl axg 1 1fd o foaw 2g &0
Tk 2781 (AM ST x-2781) 1 39 YN I Tehd &
o 9% 9%g o U« °h 9Ol 8 | 39 R a%g i fefd
1 BH AT GAUER g4 T R ge {6y (A
Shfe f 3.1 % =it T g 0) % e FrEf
FW 2 | fa5 0 o < 3R o Fdenie 1 g9 oeeEs
Torr 9l 3R o fearfa-fdenes &1 Fomes H20 | 30
Tgf o IgER fo 3.1 | feig P el Q o feurfa-frwniss
FAN: +360 m 3R +240 m ¥ | 3 TR f5g R
fearfa-fFéeiss -120 m © |

FHTl BT fF R FR T T W@ & sHRY
A € 1 B9 x-3181 39 YHN A ? 6 I TiaeE
HT & T o GO Bl | 37el 1 g fog o9 ¥ W&l
FR AT IE H T 79T FHA £ =0 W FHR x =0
R off (fo=1 3.1) | 1 i ff fa=-fa= & =
T T feoifd f6igel p, Q 9o R ¥ =t &1l @ | 7= e

R O
|

T 1 3 feafen W faaR #3801 TRl HFR O T P
% S B | 9T FR GR Wl T W OP = +360
m?e | 3H it I I gRT el T Ug-oieg Thed
£ 1 3ol feufd & SR wEel O ¥ P aF S @ IR R
PY Q W ATE 3 Sl € | T %1 36 2@ | &R
W el T’ 9Y-TaE = OP + PQ = 360 m + (+120
m) = +480 m BRI Fifh TI-oaE § had IRHT
B @ feun 7, o 9% U ey Ui @ (S 4
3fEw) |

T5l 7% WGl e ok 6 T g SwEnt difaw afe
T 61 % 1 feafd o aiEdd o &9 § aReftm
L | gl I o T/ ¢, 9 ¢, W oag o Refd
FU: x, 9 x, B | 99 UET At (=t,~t,)H SHH
forgemya, f50 70 AxY =1ea i F, sifan den wfas
feafqail o sia g =7e fopa S 2 -
Ax =x,X,

(7T &\ Wk AR e (A) F I feh ufer o
IRed B e FH & A B B

'Clﬁx2>x1?ﬁAx Wm,ﬁﬁxz<xlﬂs[
Ax RO 2 | faemys o uftamr 5 fasm <M 2
¥, uet Uikl w1 ik g frefuq fhen S € ) e
Hfcel & fomg H o7l e o wen | 39 1A H gW
T W W@ & A W 7fa (9 70 3@ nfa
FEd 2) o fawm § & w1 ww-fore i o daa
3 &) foomd B (srwadt we yweTHE sveren sreiRTE
T AT R TR T E | e A e
1 TH YEAl o T + 3R - Hohdl W oo T Hehd
F | SaEw & fou, aft wr fofd 0 @ P W o=
2, @ SR o

Ax=x,-x;, = (+360 m) -0 m = +360 m

B | 39 Ty =1 GRET 360 m ® de $HeT faun
X! e oo o 2l o &1 + Hoha © fafgd w81
TH YR HR 1 P W Q 9% 1 f98d= 240 m -
360 m =-120 m&M | Foncs fag fawemm =1 faom
F1 3 w T | orud, 9% i uh-faHE Ty
%T%WWWWMW@
T €

Q p

|
I [ [ [ [ I I
-160 -120 -80 -40 0 40 80

-X

I
120 160 200 240 280 320 360 400 M

+ x

x-37¢, §oT fa5 qen fafa=r @l § &R #1 et |
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faerra &1 URATOT AT a%g gRT wet TE
G-ciaTg & avray g1 |t "ehar & i el 4t &
qehaT & 1 33 & o, aft #r feorfd 0 ¥ =at
P T &S WU, df UY-S8 = +360 m a1 T =
+360 mEM | 7T faEem= &1 9iEm (360 m)
Y-oaE (360 m) & SR € | Tg 4K HR O ©
T P gk WU R fR Q W 999 o ST,
IS = (+360 m) + (+120 m) = +480 m T WY
foeem™ = (+240 m) - (O m) = +240 m BFT | 39 aR
e =1 URATTT (240 m) R g el T8 Ge—ofard
(480 m) o SR & (ar%dd H %H) T |

foens =1 gfEmT G =7 fRdt staty o fow =
ff B THa T TAfk TRIET TI-TEOR I T 2
TR & o, T 31 HaRFRO G TA WP &F
ST iR g: O W 19 o7 WU df %R H1 A fufd
e feerfd & Hordt @1 S ? ek faeerH I @
ST € 19X R 1 39 I A ok AU Fet g9l
OP + PO = +360 m + 360 m = +720 m &1 |

S 5 @Y ved UG g @ fRdl off a%g & i
%1 ferfq-owa Uk g oFe a1 S Wehel © | 39

X A
(m)

40

20

[

0 I

10 20 30 40 50 60 ;(s)

@

YhR o Uh TH WY WEH 2 7, TS "iemm 9
% 1 TId 6 fafe=1 Jeqel 1 feq wa favemm
e § TR S Wkl 7 1 Rl W Y (SE-
x-318) < TR TgHH 9% o fau wFF o6 WY
hael x-Teuieh € uREtdd B € | 36 TR B4
x -t U e B ® | €M WauUH U W fufq w
o= &, feH 9% 3TN, Tk &R x=40m ™
feog 2 1w o5 & fou Rafa-wmg (x-t) WE
YHT-318] o GHIR T Wil et e g © S
o= 3.2(a) @M@ T e

I FIE %] THH T9F ST § FHE g T Fd
2, @ 3U 9% ®1 I TehEEE Tl heand & 1 39
W;ﬁnﬁraﬂﬁaﬁr—wwﬁa&mb)ﬁﬁ@aﬁ
TR

319 BH 39 &R 1 Mfd W fa=ar w3 i 9 fig 0
Yt=0s T forqeeen § =e URY F ¢ | 3HR]
el ST t= 10 s T dedl Sl 2 | 3o 1% 98
t=18s d% THGHH = § =il 2 | 360 99T 360
S SR 1 & Fieeh IRUMTE®y 98 t=20s W
3 x=296 m W EF Il 2 | THl 1 =1 feefg—amg

X A
(m)

0 >
) t(s)

ferm 3.2 RAfg-999 WF, 59 (o) TG R &, o7 (b) 59 9% THGHH T T 9T @1 8 |

T 350 -
300 -
X

(m) 250 -
200 -

150

100

50 -

° ‘ 777’”’"””” : |
10

o 3.3 9 #R #71 Rafa-g99 oF |

22
t(s)—

12 14 16 18 20
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sfiforeht

ok fest 3.3 W femmn T @ | ' 3w W w1 == 56l
FE H A W a1 $© @el § H: w4 |

3.3 3irEd o dur sirEd =

e T I TIEM B ] A 9 o Wie-we g
feorfq wRafda &t € | 999 Sea1 € T 999 & Wiy
ot o @ a%g 1 fafq wfafda 2t € den ==
Titeds fore fem o @i & 2 3Weh fereor & fow &w
T Ui aRefia S € o oftea & e S 2 o
TRt % 1 feafa o oftadd steren fawemm (Ax)
T AU (At) g Ta9Iid 6 W Sied 3 9
A ? I3 b ¥ Tafgd ww@ €

- X5 —X AX
V= ———
ty —t; At

(38.1)

Tel x,, 9H THA W qq x, AW T (), W,
%] 1 ferfd 1 e e € 1 = 3 ok Wik ()
o SO OIS T Y@’ 9 o 3ied O 1 oFe shidl
2| frell Uit o ied 5 1 9N % 98 TH AEE
Tgfd ® | &7 %1 SI A m/s AU m s € T@
fre STERT H 3UF I km/h 1 A TG B 2

faemum & wifa weE-an ff T wfew i ?
zad feen e afton <A wmifed e € 1wy S
70 19 We W g% €, IR 9% % W W@ o
T € @ SHeh fEuneAs e+ + A1 - e gw
Yehe T Thd © | U 39 319 H o o forg 7
[ ohad *1 SYAM & H4 |

. 45

40
Aml

25 -
20 -
15 4
10

forF 3.4 sifgg 91 WeT @1 P, P, %1 Ja0rd & |

fo=1 3.3 H <91 & HR &1 7d o T x-t TF
t=0s A t=8 sk &9 & YN & FgI HLh a7
3.4 § @M T ¥ | SW fE oemeE ¥ W R,
t=5sT t=7s o AA TAI A H SR &l
-3 B
X9 —x; (27.4-100)m
(7-5)s
7E " o5 3.4 § <20 7 W 1@ P, P, &I Y0l
o SIS BT | 78 Tl Wl R i URfH feefd p
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THI Teh G @1 Tifau 991 P 9 T T @1 b oF
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FieT-seshl HE9T: Aa ad ub o foifea = fe=n
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TR 7% @ R & e Bl 8
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e ufEm v=4/32 42 5.0ms’! ¥ qep

Uy

Tg#t fegm 0= tan’ {U—] =tan™ (%) ~53° >

4.8 Tt Aoae W TeREw™ @R |/ ifq
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&0 ¢ = 0 T oG 1 o v, T SHL 31 &1 { TR SHeh
aT[v%I

T R o TTER

_V—Vo_V—VO
t-0 ot

7 (4.33a)
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(4.34a)
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R 1 URETTT W o GRENT oF §EE 81 SUN UH: 39
WhYF © GHHE el € ; “Sfeh W= R, 99 TH TR
= e w €, sEifere g fovm = feafa & 27
Tz fori o fauda 21 9t yohe =e e =T Y
T form o @ <@ 27 vfa o wew T W
STIER 39 W 7 916 9 I B aNfeT| SHeRT aread
€ for erfieia R g% & MR W o 9o e faoda
BT =l

—

(a) (b)

fora 5.2 (a) 99 W fam 9 7@ yeas a9 (b) THIaH
7 & A FR, §7 41 81 IHN § T2 9T
T A8

39 B TH HN i Ta W o= w1 © e o
R form ¥ T RN Hleh AT = § ghg el ©
AR TRt faep el wegsh W Ig=e e a1 9
Tfa wedt 2 (Fast 5.2 (b)) | 9@ 98 form & gt & @@
39 W HE < 9 181 31l = H Jhg oF wHA 39
RO BT | U1 7 a1 o oF N B AeTl S
3, 9% U 9ed 9 & T e R o ©R o Ay
fopdt oft ol oc1 ol ScErEt T&l A ST TRl
G o 98 A o Tkl €, W I8 U €| TSk oh
s fammoia s sdo 5o & 21 99 &l W) famn
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T o UG Fel TTeRY feherar @ fop SR 1 G &
RO 1 RO YO 5 € ® (SN0 o fav F ey
STIAFT 5.9 H 9ET) | 5d R Teh T o7 © I st
2 99 SH W HE "2 9 9 Tel e |

g o ger frem o ffeq ST 1 o7 aga-of
fearfqal & wooet femrd wear 21 AW <ffSw =9 fweh
Toh! g2 o9 § e § @ € 3R ThEeh gEeR
TE ! Il <1 €| B9 W<k o WY S w1 AR R
Ted E1 @ ? TR W 9H % ®Y i oWl w1 ® e
g1 afg =for 7 e, @ eF e wd el ved o Sefw
TR UY oF Ao oF 1 WY oherel oM Wy fawnm o
TR AN 9 1 TS 1 9N Y AT THCT T
Yy, R W 3R Yl o & Ho SN g g
I o 1 feh-21q afq aresferss e 8, sl @
YR B 07wl TR W 1 99 o W1 wid e
o fou vafe g g o%ga: AW IR T 3¢ fuve
& 1 s faeaur g wena €, s1uiq sues fafi=r am
o o= aATver feoreeras Gorel @ | 55kt aread 98 e foh
e FHR YT o o W1 S 95 €, ° IR ST 9 A
SIge o RO TEl @l 81 gHifery, 99 o et g
T 1 AR theh KU S €1 W & g8 T2 wed €,
IR o I T W 9IS (W ok g i e
A €, S IR o 9N W o W ok Wi i i B
U YHR HI T Ad TG § Fewdl 99 h ARER
T W Al @1 BN W HY0 % ROl ¥ WM T,
Fifer =901 o1 TR qen oW o WYl o oftw et i
T T a1l TR IR T AT AT, ST o HROT, 3T
1 AR T Ll @l ¢ IROTHEEy g9 3 i 3R]
ther U S €1 oA UeiE Sell o heEkda e o
RO YRR foRE mereen § o St 2|

[~ 3TTEYOT 5.1 FiE AAREEN AAUARHE AT
T 100 m s? & THEHHA T 9 @R 3T
AR ¥ geleaw STl e fan s € 1 o
o107 SRR AN § el 311 Sl €, 39k
TWa Iv et 1 ©Ro F&@ 2 ? (WA
Y for At W ey a6 ST & o
o 3w e &S A & ©)|

Zor TS99 &ro1 o Aeh A 9 9 o @, S e o
sfafieramst W FiE amel 96 HERA &l @ Fifh s
g 9 € T Al W et 9d anifed e o
feTq, SEeh Fene g A TET € qen SRy 9 i 8 o
RO STk GRT AT T T @1 T[Ecalh o 0T el SUeTuia
21 fa & o frd o SER sfaiemnt w1 e

I 2 >

5.5 =7 & Tfq @ fgara fem

Tfa o1 wud FRm SH N Yoo § HeY Wl §
oo foreht fave | +e s 5@ = 71 fa & fgdta
o 39 saes feafaal § ey w7, fod five w
1S 2 Sl o o @I el A8 T e o w9l @R
fiug o ©Ro § Hey <l 2
qaT
fordt fuvg o Wom &t IS Hefd maen a1 v &
TOFTE g WRfyd fepan s €1 s p g FAfdw
WGTI?IT%:
P =mv (5.1)
e w9 HN U |iew Uik 21 ofes Sfem e
FreAfafeaa T sEl o favef 1 il ™ aal o6
qe R ORI 99 T GoT oF HWewd T udl
FeAdT Bl
o T ST Th A 9R 1 aed (S Dol ) o
T 3ok R o1 aTe (S S| 9 |l 2oh) A1
& Tl afde g% W @e € ¥9 9 wehfa
I & foF WO wE Sfaue § el aredl i wue
A Y G F T FR DI G G Tk i Hoher
o ety erdermepd atfush /el ot SYEwdshal el 2
Tl R, AfE T garehl fUue qen T 9 fuve
T T e § A €, @ SEE S i o
T favel wt Yo o soer fave ®1 germ o
fog o ordemera sifyer Ao o forieh 5@ =t
SAeIThaT Bt € |

o AR I TR, TH TART AT THA I, TH & o
o forer 9 fiRe o[ 2, af oxdt W we fonedt =afem
o fou it Jeer &1 g § geion Yeelk hi Ikl
AEE B 21 39 YR fRE fuve w1 wWefd wh
e ol e € S TIfd IR =t o g w1 fAwifia
YT 2

o foR & 2 % o Tewyel g 8- = |
H W BIEN T HIE et b § T WA o
HT AT Y A TRl T, Helka®y e & St
21 A I el T WUR oA | $op dr s
eifq el 2t o1a: foredt < 8 wefq o o afs =
Aferek & aF 39 e fvea 99a iU o kA o
o stfren wftror o faelt st =1 STevaehar st
B WY-TY o+ R, Feld AR o 1 ok, feifd
HolTT, ege &9 W TG 1 Tk G =) 2 | A
Aferer Hor TR o1 STevaehdl € df o o fery
Aferer afEToT oF o i AEYAShdT BT

o fohohe &1 #iE v faanet dg Tifd 9 2wt 71
T At el i ga o el st S




it oF frem

95

Y AUk ol © Wik AirarEan Raerer St g i
AU § Erel | =i @ ol €1 SHhl Tk SR U8
2 fop s faerel, e erell § 7T 1 ofues o,
I U | SAfeeh T9F oIal @ | S e fea
B foh Avera faaret 5 & Uk i foRar o
1o Bl ol I 1 AR Wiwan @ (Foet 5.3) | St
ifafeen faerel st el w1 feer W@ @ qen "
i T qeRT01 B eI9eh h1 AT Shidl & 75 i
eI okl oF fTT I STUeeRd TRl STfeeh o
ST TSl € ey S8eh g1l = o Sl ¢l
3o T freheran @ : ol sharel GorT Tferd W &)
it & ohear, % 39 o W S Feik wa © T
foRat <o W= aREdH foran ST &1 S W AierH
I eTieTed HH A ¥ TR S €, df eTveiehd
AR &l O T STEYIhAl Bt B | WA |, WA
Rerde i X 3Afeeh €, o 9ol eAferen o @ |

ferd 5,390 aa Gav TRaaT W 81 [5R 781 #al, av]
7€ 39 a1 W 4t (5 e & o 98 IR bt
i @ fohar s & 1 U s faenet AT
oIHd GEF YA g B WS FT IR Giwar &
@ 5 #1 A 7 A gug o €, frdek
foe sriensa T 9T FT STAIIHAT & &

o T N Hewaqul Yerol 39 G2 &1 it a1 € fom
Hefd e o 1 qUAhe (AUiq Hem) & T W
o1 o 9T T gt ¢ A/ ot fafaer gefat o
T fouel, St omw o fow o €, W hig Ffvea @a
T Tafved w9 SaUe oF fau e S 81 geeht
favg, sueaER, T8 fivg #t gam o «Afus =
TR Y Al €| e, T A o Ad §, Yeror I8
Tyia @ for, i fuve oo Haw Suifsid & 2l
T8 YR, YT GUF & o0 e 1w aur a6
fafi= fyvst & |aTT W7 URadT Far 81 78
Tfa & feda Fem o1 g areYie faeid 2

o Tooct Uerol ® gam w1 wikw =ien stefgol =2 w1 2

379 T o IRTEXN o, GeltT Ufied qe HelT 9=l
feametl # 21 wg wea TEn T Bl A oo, feRe
S gRI Tk TR 1 Afgs wodd 4 ThHEHHE 9
Y S ST § | S HeNT w1 qREnT R T €,
W THhT fewn PR aiEfda gt @ (Fest 5.4)1
Hom gy ¥ g ufedd & & fau s &b
SEITehdl Bidl €1 T ol S U BiohY T2 i BAN
BTl gRI USH fohall ST €1 el © I Gehd foern
¢ T afs wer &1 sTdamepa stferk =Te quyateen
B oo & 99 H YEEn W a sER el g}
Sfys aa @ w1 ATEvEEd Bl 2l T8
fieh @RUT AYEr Hamm afewr § geit e
U o aRIEd B ¥ T 98 Heohd foomar €
H’éﬂ;ﬁwﬁa{wwﬁaﬁ?éﬁfﬂqﬁwww
B 2

fera 5.4 g7 &1 9RAmwT ReR @+ W o 937 &7 fom 4
URed o [oTq a7 ST & | THeHT IYT BH
ERT GRT fohdt TeeR &1 THAHA 91 § g °
JHY F GHD &

3 T[T YeToT g TG o fgddta e &t SR @ S
g, TS99 =32 7 39 YN o fopan o -
fordt fUe & W URadT @i aT IRITUT T o
HTHIITATAT BT & a9 36t fovw & gt & forw
feom & &1 e Far &
39 YR A5 mEefd o fordt fyve W 5 5 F 95
A ALTH TTH RIG s F amdvE v+Av
1 G el S €, erefq fyve o yRie AT mv
H A(mv) 1 GREdA 8 ST @1 a9 T ok fgd
fram o eER,

F —It’ Agfq. F k—It’

o . Ap
el Je TR ferl® 81 AR A0, W ;.
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ofiferht

t o MUY p 1 SEHCTS AL FEhel YOk o Sl
T, fo c;—l; gr fafdse forar ST @1 39 TR,

F=k(ji—l; 5.2
fordt feer @efa m = fuve & fau
% % v m% ma (5.3)
sty fodta fem #1 59 wR ot fora oo €,
F=kma (5.4)
it 71 s9tan € o o1 F, efd m a0 ©Ro1 a & U
o FTHHEEIE B B

TE 91 o TS 1 319 A TR e & S | arad
T, 961 oF Ok i TSI <4 o foTT g9 9 (5.
4) 1 SYANT A 8| Fd: B9 ko fag i o Fraa
M g o forg Tore= €| wXerd & fog, 89 k= 1 97
g1 o fgdta fram = s g,

dp

F=—=ma (5.5)

SI 9! H, T A6k o 98 gl € S 1kg o fuve
T 1m s? 1 @0 3T HT 7 S| 59 R o H
I Fed €1 SHHI Ydieh N €1 IN = 1kg m s2|
v ferfir 5 7 1f 3 Fadfta Fom & 5 Tt
1. Wfd & fgdta frem & F = 0 9 98 Svafa g @
% a =0 vy &9 ¥ fgdia fFam yem fram o
STTET 2
2. T &1 fgdta fem ww ufew fem 21 =, s
5 A T % g &, A % T e
& fau T g

dp,
x dt - x
_dp,
Fy ? = may
dp,

(5.6)

THFT 319 I gl o Al g 9 fque oF o o
TR TS T, T IHY FIE HIV S S, 9 T8
oheldl 1 i e | off oF Seeh i qiRafdd e
2| 9l o AfHelaed a7 1 Sk SAuRafdd @l 2|

ITEN o T, AR Teeen sl 9 o STHA

forelt werea =t i | B o1 Aifaet wes SaiEtdd
W@ € (fo 5.5)1

3 GH® (5.5) ¥ 9w a1 fgda fem awga:,
Thd foig w01 W ar g 2 Frm P %o W
T e 9TEd 9 a7 a U1 oF @R o Al T
TIN T | e g9 Frm o1 5ot ®9 o 5@ fyvet s,
Tel d o oarush &9 § w0 o frRa W oft oy
fopan STl €1 59 STerEe ¥, F o1 Sooid e W
T e I qUT a T Ieohd T hTd oF ©ROT
o forq e €1 eaferes aenedar 9, a e o dala
% o1 ©ROT ¢ forees aR o g9 e 7 ° fawn
g ueit| Trerm o Tl oft otiafies sl @l F o
witfera =& forem wmar 1

4, Wfq =1 fgdta Fam wh i W6y €)1 sHe 98
o1 2 o oo o Teneht fifvem eor W wmfe o ot
fag (o1 #t erafeafd) R & aa F 9t & 39t
fig W RO a @ afud 71 ereq ferdh o1 o
T T (U0 SE THE 39 W 9 5T
STl €, ST ot o7 o Tardlt it SlergTa gRT 7et ( orT
5.5 3@)I

fera 5.5 o<t &701 TR @ROT &1 [A8R0T 39T &9 & a7 5T
fom et w7l € | fondl} iR 3omTeT @ Hig Yeer ae]
TTe & &7 % qXq UV, 3% g @ Gk &1
70 T G, 39 YeeR W FHIE ST =R s7erEy
FeT HIERA T8 BT | FS &0 Yd Yoo T et
& @R T YUE 379 Yfqa GHTS 8 S g

4 3TTEVOT 5.2 90 m s! 1A ¥ AN 0.04 kg
efd 1 HIE el AHES! o AN Teoh o FhT
60 cm {ﬁwwaﬁ% IWWTﬁFﬁ
W T ol e ek we o @ 2

o7 e @1 HeA (FEa Aa gu)

-u?2 -90 90 9
a = ms
2s 2 0.6

-6750m s 2
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nfa & fgdia f=m o gW, 959 9w

=0.04 kg 6750 m s2=270 N
T Y01 |, aTdaeh STeRiE e SR gEifery, el
TS UhEHH el Bidl| SEery, S ahaet S steriH
T oh! HeR HdT &l >

< 3TTEVUT 5.3 SHAH m ok TH HU h M,
yzut+%gtzﬁaﬁmé|wwmwﬁw
9 I TG B

FoT : B9 WA €

1
=ut +—gt’
y 2.(7

1}

dy
—= u t
a Y

A= ==
T, T g

THE (5.5) W 94,

F=ma=mg
31a: feU T TR § TeEd @R o TH 07 Hi
T 1 T erT € 9Ul y e ©RO g Wi faen o
T e 2 <
AT
il TAR e UW gl 9§ e @ foe fenedt
fave | *1E g1 91, g FH THF o o0 FHEiRd TWHe,
3% ug o Hom & qifia uftea Seq=1 shdl €1 STl
o T, 919 S Tig fordl SaR ¥ TehUeRd s wEtad
Bt €, 79 R gR TS T A Sl o Sgd w9 GH
% fau (5 o a6 <A Tueh o 21 ©) weikd T
2 a@ off 9% 9 7T oF HoNT F! IchHd FE o AT
wate et 81 9 3 feufaal o, wot qen geEety s
Tereh - geeh G il i gidl €1 g set a1 gHd
1 UFEA, S T favg s Hom uRedd €, Tk A\
=T R 1 T O i ATET Fed @ ¢

A = 9@ gEAEY
= o § gReda (5.7)

TRfad Ham g S i o fau, =9 994 o fau
ST & ol 98 &l i S &7 whed ¢ FE

fomm o sfaer@ o sterht Il i Yheurcdd €9 9
UMM Jell | TR 9t o @ @, e Akt o
T 1S farsier el fohan T €| o Sl st it S
ot ot ot €1 8—oheel gE 991 ¢ 3N % g9 & fag
T & 2

4 ITTEVUT 5.4 IS docrars (Rl 715 i ARMTH
Waﬁlzmsl%,ﬁmwﬁaﬁ'—rmww%z
TTRY Eie TigarsT i feen o oqw S 2 € |
7fE 7% 1 Weld 0.15 kg ©, @ 7S 1 f&an 7
A& G Swife | (g ®F Tfa ek @) |

Fo7 : Ham uRad  =0.1512-(-0.1512) = 3.6 N s
3T = 3.6 N's Tooiars § Tigarst i

feem o
g ok T 37eT0l @ e aeeiarst gRI g W o wel
qur g 3 goel o e Hueh o1 THA A HET T
et *E € wEieh a1 URehe qia fRar S
Hehell €| >

5.6 =TT o Tfq &1 qary T

Tfq w1 fgdta fram fesht five W & 9 9@ qen
IO I ©R0 H gy Farar €1 five W oo w e
I HT ITTH F T ? P e el T G Hl
® 2 e AT o &y 1 Ul SR e © TR
foredt faoe @ aren STed Ta Tea & R o
fque o %R e 21 T fyuet A 3R B & ga W
fomm wifsu) 7 <fifey fave B fuve A W E aea
I A €, 99 I8 g9 oft wnenfosk ® ;@ fyve
A o f7g B W whiE aTed 9ot @ § ? o el
H IR TS S T 7 1 AfK 3179 fonedt spoeferd wHart
1 A Tl W AT 9 I8 HAM! Ik B ok T
@ difed g St 81 gifed s oft goger o sarden
Tl R ool AT FL € : AT T TA T A
F | g 79 1 g & o fyue goeh o 7 g ?
ool T E S o SHIROT TohEl Teerd hi STeTE feum
o St 1 o e geal T ShiE ool ol @ 7 gHeh!
I T & 7, iR g9 qer g gedl W o
% JuTE i e 3@ Tehd ©1 TR e o AR 3
T T SR € : 8, g off gt w i o g
e feon & faudia 51 oar 21 &9 §9 96l 1 TEHR
&l & T, 39T wRU I8 T T i ol g o
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ofiferht

SHIOT GeaT i T TR Feelk G o ol H o
FTe 0 g B

9 YR, =T AART oF AR, Topfd | 9 et
oft s1ehen =& urn San |t favel oF e TR A=
fopan o1t €1 ol Teel el § a1 ST €1 e €, < fed
o we TRE Tl Teel g AR foda e & g €
e J 39 ¥R i T ok gera Tem o w9 F s
foram)
;j:?g\ﬁma#wéamﬁqa‘ﬁuﬁwﬁwﬁuﬁﬁm

]

=2 Y T o gdtd e e gae geese 3N
U=k € fop o WA 9T 1 AT S T 21 et
TE HRoEY Tfq o gdia fEm & 9 A St wifaar
& | 3T, T ok getd F1am o 9RO g meEyul fage
R &AM <, foee fopar qen gfafear vsf o wE o
e H|
1. Tfd o qofta o o waf - foRan qen wfafsean o1 e

‘go1’ o Afafted o e e @1 U & oiifaew i

o o fafsr= usf o1 yam sweft-heft ufga = gerar

21 gata T o1 T e T VISRl § 39 R feran

GTITIT%:

A WIS P § U A §) v A W B g

IR &6t fug B UX A §RT TRITU« o6t o 9uT

e faudia g £

2. gt fram & s frar aen gfafear § 98 99 S
B Hehal © Toh Tohan wfaferan © wee ol §, @refq
fopan o € qen ffea wfaferan okt g geia
frrem o TET B HROT-ueE Hag @ R A W
B T IRITYA 971 997 B W A gRT IRITUa o1
Tk &1 0T ShEd BId &1 S Gohd o SR T
T o foet ot w1 fohan aean W 1 ufaferan
el S Hehel B

3. feoran @en wfafran s/ < far faoef w % & 2,
T g A R @l g favel A 9o1 B % e W
foram wifsu) gt fom o o ER,

Fp=-Fg

(AW B g0 &) = - (B W A g 9)

39 YR, AfE g0 frddt w fuve (A @1wen B) =1

T W e o € df <1 Sl o o sheret Uk € Wi

21 T Sl T AN shich SgdTgdeh e shedl foh e

o1 I €, 7€ Ffeyet g1 vt off, afg e < favey

o fordt fema ot T five get 39 W fa=ar &

g, dl F,, a1 F,, 34 F&@ (A+ B) & 31ais

o €1 A T et T I 9 3d € | 39 TR

el faug steran ol o e o oTiafie e gorert

H fed & 9 ¥ T Tk Ayl e § S fgda

Fram ot forddt faue steran ot o FreRm W STy

T A T © (RfEn s 7)1

(5.8)

TEEN AT TR GIEYIR HI Tl I |

amgsia eT (1642-1727 )
AESH ST HT T G 1642 2. T T7I08 & FJeaid THw wel ¥ gen, ey 56t av fefifern
T @I gal | fommerht Sem # 39t gy it gfas qen At eifwefa o= @ § fodt
W | T 1662 T T I 177 o forw 3 Shftast M0 1 9 1669 § wi-TEmR oM o R0
forvafammer € ST el X = S Wy SvE Wie ST | 3 S a9l o Uehrehl Sfed o
ST TS GereTe vt faepfed g2 | wifor qen ifaet o oot enferswn: SHomee den fr=eres
wTdiehl o fere f5ust woa, etahal TUTq o1 oTRY, TEETRYY T ohT o7 1, Tord Wehter
TagA oNfE 1 ag-Hi o TE | oI kit oifed W S Yhiveh! ¥ o0 enfashil i et

T 1684 £ H oo fi TeHve Roll o IfEd HH W A A ST SR SRRl w1 feeen e fRan ein
“fr frdiften Semfemr” T TeE T Y = w1 S fRH ot @t § ™ U qeres del § | U Aen S © 0 g
7o H 3=l i % A A qen TeerRsw o ety fEm w gfuee iR @ S e & we i o fer fee
1 fafuad =amen w1 € | 3@ vy ¥ -7 vy yeniw SuafsEl fhe-the wY ol of o ¥ 3 yNE 3W YRR €
T AART o6 YA T51q, T T 1 0w, JeA, YF a4 T Tel H Welad w1 e, fael % e w =e,
SAR-9e 7 fogTa, onfe | T 1704 3 ¥ = 7 T 1 Iopt Uy ' siifeed”’ gt fRen fe s et gt
qe 9 Feet wE AR Tga R |

HTRy 3 58 SR wifa i gia T @K f59 sher qon fefiferl 3 voom 9 oml yeford T st &1 9o
T =& B g3 | =S AARI 1 WIHE T SR UREeTet &l THipd (a1 | TF & T geal W 99
% fA o gealt oF = SR ASH S UGRE & ! A w g oft | foees o5 g w1 33T B OgH o |
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4 37T 5.5 < wauy fafeae 1 frelt gg <ar
Y HH = 9, W A 0N W, TR © e
= qee fes 5.6 ot wifa =@ | fae e gu
e B Sl § 1 (i) Yok g 9 SRl Sar W)
o T 9 FA R 2 AT (5i) SIR G S ) W
o AT Rl ST W 2

o7 T ®9 H 3 U9 oh Sai 39 YR Bi-
(i) € B Whal € Toh (o) 71T oF HNO1 SR W @M
0 e o Afeiaed gt Siafe (b) H 78 o HROT ER
T 9 AR R Aea o 91 30° T {07 T
21 78 Sar wEt S 81 I € yehel | SR W e
Tl SN o Afeeier T

R T & & | ohd T HL 2 SHHT T o
TR T T IS RN e €| $Heh Tty Weh gfer o
& o veat 79 fedt frm &1 STt eep e &
FHROT € T A T (12 AET) W N i © SR
T (i) 1 SR A o foau gt fram &1 saam
3 | T ST Tedeh TS i Hefd m @ g Ser
Y T ¥ o R <R o qYEg Sl TSl shi e
u &1 ot o <y T o STER x- qe y- 39l o S
FHIST, T ek Wehor T 715 oF Ha H qRad | faam
QI

(a) (b)
fo7 5.6
TR (a)
pX il mu py - O
p. ., Py s O

TorT, AT ey | qiEd g @, o:

AT T Xx-FEh = -2 mu

T T y-HEF = 0
ST T & TEE 590 € Sy = § 98 e
2 fop AR & o1 g W e gl SER % st

Je Tfq kT ROTES k- FREM F SHEW T A &
Tt < gara F2m =1 STER I W I o FROT FeR
W T T AR oF Afeee, 991 T H HAes
x-Tewn = erfew 21 gfer 30 wmen ° =8 7 wamn ™
 fop <raR @ <ot & @ 3teq wu foha €, o1 oo

o aireT ot giafeea 8T foran s sk

Teh0T (b)
j 2 — mucos 30, Py v m usin 30°
p, = —mucos 30, Dy m usin 30°

T S, 2 o TR p_ o e afiEfia 8 s
%, Safs p, 1 T el o

TS T x-¥1h = -2 mu cos 30°

SO T Y-S = 0
ST (F o) Y foen ol @ S (o) | off: 98 Ser
o furciaad Fom® X e o oHfew T e &t
g wifd, =ed o g fom &1 I FH W AR F
FHRO AR W q@ FAOR oF  Afefaad  HAHS
x-ﬁsnéaaj&m%|

0T (a) T TR (b) H 7% ! R R UG fohT
T, ST o TIRATON ST ST ©

2mu/ 2mu cos 30° 1.2 >

2
J3
5.7 HAT-TTETT

=21 o T oF fgdia qen qard 9 U o1 Jecayul
afomy : GaT-TeE Y SN SEN Y 1 U
R ITET R faaR wifvw) et sg@ o T el
SIS I T AR AgF I Aedl R W 9 F 8, @
I o qard a9 o STTER el g1 d5eh T @ aTe]
9 —F 1 SHI ol GHF 909 AT At d9h FE H
€| Tgdta fam o IER Tieft =1 Gam afiedq F AcS
T SqH HT T UG —F At 1 ek R &
forrm & ¥, 31 HorT gfterd= @ifaw Tam o SRR 21 39
TR A% B o GTET el w1 o, p, § 91 IGH
aﬂgﬁﬁqw,pg%,ﬁpf—pb 31%pg+pb=03194ﬁ,
el sgeh TR T Shel o e el B

9 TR, Tt fogem fema (stafq & fema
9 R 1 aed o T& o 1) |, e o o




100

ofiferht

o el o &e TREIRE e Afte ol H " aRkada
FR Thd €, T itk T gl ok forg qRefisk ot
o e faradia € Horm ufted et o e 8 S €
AT e Hol SAUReIfd &l 8 | 56 T2 1 TaT- GIeuT
o #ed € 59 oM o oTER
ST TRl X Tt U o TRt T ek
T P T LT TEA &
TorT-HX&I0 1T oF STIIANT 1 Teh HEwaqul ISIE0 &
fquel o goree 21 9 fyvel A 9 BWR =R wifs fmes
ARFIh Tl p, T p, I I <ok € I g &
ST €1 9 gk e o qYEIq Sk SAfaH HeRT Sl
P, @ P, © a fadta fem & gm0
F At=p' -p,
qar, F,, At=pL-py
(F&l T < el o foIT S99 U At femn
2, 5l o @ ¢ fowd < fave ek o wd €1)
9% F,, = - F,, 3@ f=H 50,
P,.-P,=- (P -Ps)
A p', + = (P, + Py (5.9)
it =8 <witan @ fon forgea Fepma (A + B) o1 et sifaw
o ek RIWeh HaT o ek g1 M ® T, a8
1w S YRR o HeIeel - JeRel Qe STUeeel, W @]
BT T Yoy Heree W gudl v € fop e w6 o
aRfye Tfast o1 e &t g sifam Tfast =t o
TR B ¢ (@ st 6)|
5.8 fordt wuT S TrETERET

iRt § forelt hoT T ATATeRR W1 Sooi@ 34 feafaar
o fery ferar Stran & foed 01 W A2 e 56 = 2l
T 7am oF ST, 59T 9% 31l § fo = o v femrm
H € o1oen Uk gHE T § 71 A R For w St e
F, 91 F, %d €, Ot 9reameren o fon orewas §
o,

F =-F, (5.10)
311 0T T HTRA S a1 FHE T faadid g7 =nfey |

T S &l F,,F, GeMF,, & 3T Sremesen (s1emn
) oF ferw g7 =l et skt wfker A I g1 =

F+F,+F, =0 (5.11)

ferar 5.7 Tt g6 & S gqor

TR O H, Tl o T wges e g ur feee
< =, WA WA F qA1F,, 1 GRomH ) & F
% 9uF e fauda g =ifewl e 5.7 °F STER
greeen ¥ oA gel @t R s &t oqened, 5w
R = w9 H 9feer dX a9 g, g fefa fwan s
bl T | 39 IROTH o1 SATdIehor Sl st fenddt off T
o ferg fefan S wehar 21 oTifed @@ B, F,,F,....
F, o 319 S 01 9eaereen § 3 Afs 39 9af i
n- ST & 9§ Feh1d IgS k1 qenell gRI fefaa fepan
ST wen |
iR (5.11) 9
F, +F,+F, =0
F, +F, +F;,=0
F, +F, +F, =0 (5.12)
SE WF,, F, WF, FH:F, % x, yd@ zfcen |
T B

4 3GTEYT 5.6 6 kg Hefd o forelt fve =f 5 9
2m S T SR BN TEHE T € | S o
Tea-fog W fomt 5.8 § ey erer dfas feon o
50 N el O Sl @ | SrererEe 3 SR SEaiE]
@meﬁﬁ%?(g):mms*a'ﬂm)l@ﬁ
F1 Gefd =t v Wi |

* forelt fve =1 qrereeen % fom e TS W (7 2 9 99) € o ¢ aw ol e (Y
2 T 9o oeet) off eTEvEe €, 9% e oA 7 H 3@
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(a) ®) (©
far7 5.8

zo7 93 5.8(b) U 5.8(c) & FRYF MW FHEad
€1 Tore1 5.8(b) ¥R W o1 =it v 3@ € 9901 5.8(c)
farg P 1 =t Fdwren 2% 21 TEgerd W Sh SreTere
W foER T T ¥, T, = 610 = 60N| 21 O = -
T T, 91 T, 91 &faT 5ict 50 N kT fopanadi oF a1
Tefd fag P ! AR W fomR s 9o ot 6
giferet qe Sreae SIeeht bl Yeeh-geh Y ST TIfeu:

T1 cos 0=T2=6ON

T, sin 6=50N

tanﬁzg 3779l 9=tan_1(§j =40
2 T, SR T @ SR (91 semm T o
?) 1 e W ek e 7 3R 7 & 39 fag it feufa
W R T © fom W afas s e e e
5.9 JAT § AWM= I
3R T SHR GEAT e WehR o aedl | eil 81 Sl
o, TR o1 ol TeeATTe €1 geet W frerd gt ol

Geefl o Tecdl o1 W1 SIS Al & Teehyul wel
reRTea fuet = it st @ e 21 Teammy
Fq el g W fo gemedt @eAm oF wE R
kel 2

mg &

et T W oH o 9 9 Gk S
Ste for T 9 Tokd fer €, frdlt fivg w e s
fordt o fave 39 12 T o Hueh g I il
21 5@ %% Ty Hueh | e 2, (SSend, 5N W @
I T, DI, Fosll qU A YHN o SR § Hag
3¢ favel @1 @i fenm) | a9 =@l gt f2m @ Jqe
T % g T % ey e fer S
I B €| Geh-gsel o Afcaad Gk el o ueF
F fgea aa (Agar sifeis wlafkar) wed 2l
Heh-Ja] o THIR W i TN §¢ hed ¢ Foh
Tl q9 o SIS € S S el o Hueh | 3
€1 STTel o forw, 5 fendlt S ot forell et & ga
g, A T SuUftqe! et (ST 9e) Bl @ S 59 3
g faeefyd @@ oF R o aUel 2l 1 YO o,
TG-S, 2T oft Hoeh all o el © (Fa 5.9) |

T G I FAA A aA S G A &1 S R
A i foRet aTed 9e1 g wifeq steren faaria fepan
A1 2, 99 T TAHET 96 3¢ ol ¢ U8 a9 Wi
Gite el Sedgfs o STTHAETE wh € (SR
ozt o Q) | A 96 F &1, F=— ko g0 95
foa < €, TeT x oo € qen ke =i her-fees
o Sol-Teerish ed €| F8l SRUTcHe: Tog 98 suifn €
foF o sraita e § forere o fawda 21 fereht
o= €t o fere, et erien wga eiferen e 81 forelt
Tl o YA dt i A hed &1 T o SATHR
ToEd SR o SR U WHH a1 T 9 o €1 Ao
Hefd it el o fau, Sl & T8% 9 W T9H 9919
T 1 TIU EEl 2

A 1§ g0 98 dien iR epfa § oot =R ga
o1 &1 3 gael a1 Yol 9o TS 9 8 § Yehe g
€, Torrent 7ieT B9 G el €1 At o gael o ohere

ferT 5.9 iRt 4 99k 9o & Fo 36T |

* e o fou T8l ew emafiE au g fuvel W e T W ® € | 3o fo, TEemetw o erfafied, Wl oEd aen

JaH ST T ¢ |
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TRCISR ST A T e € WG i ¢ | At o fafir
Uk e forert go e1eft ot fofan €, 91 ®9 9 o
Tl Y € I 81 § | 8 ST SAYerRiereh Wit gl ekt
€ oifer AT5ehT o & AT e e fauel i
< TR T R GeH TR W, geft fyoe sraif eraea
(f¥rent qen geteri) o fiersht s & qu enfoass Heee!
gfcrenal qer fIuel st Jeareeran SIS o R 3ca+ fafa=
ek el 1 @iws o T e € for efda: 3 fafire
fuel o rafira st o ot dgd oo € 81 Tl
1 fosga gea Scafe o fava o St sifed @ den
A W W AR FT IR F T HE H g
T ST e © | FEt R @ fop S fafe= wehR ok
Tl oh T T ST @ T SHeh Afeeies oun s
Arferes T feran s 21

59.1 =T

ey, Tope § &fas el W@ m¥efd o fyue ot seme
R @R #| Tw@ 96 (mg) F O H Afdd @
(V) FRea % 31 @1 e miy o favg @ wiE ae
T F aifderd: SAfya fepan s € 1 orwe § 75 96
T € fop aRemor ¥ SR 9e ARy s W e
Tferefiet e o Srvaie g1 Tehal 1 g AfS AR ot
& favg T A Tk A qed 9 €, 9 T I g
T =R fora ot Bt == 7 &, favg &t F/m &R 9
Tferefiet g =few) T €, foh orR fyve form o € 1
fqug W g o1 aTea o &fas fsen o e wE am
2, S oWifud I F o1 fae &l ©, woraey fuue
T T YA 8 IO 2| e foledt w@ £, S A
Toeh o g o 53 o THIRR @l @, S0l a6
oherel TY0T sheerrdl @ (T 5.10(a)) | FT UIKIER s i
wiferer wreur o fer i fran €, 9 59 gEeRt i
w7 Torer forr o A # foem 31 (o9 5.10(b)),
Y for qee o Hoh | A ST, T faeh ST o1 239
g A &1 BTl SE T h1e aed 96 ARG &l
BT, 79 o fqer wuy ot 78 e | f59 &0 g 5
ARG erear 2, S &701 w9 " o e w21 T
1 form o WA gY W AN 56 Faedl 2, ARt
o o GHA 9 foulid foen o wd gy f off vk e
Tk Sl 21 31a: 34 wifdes sHu wed €1 wifae s
Heuftera Tfa o1 forier s © | Fareerd Tifa s qread
e vl W ® S A ent St (WRq o § gt @)
fordlt aIRIfYa o1e1 o efaia =T eTufeerd |

T S T 7 S & o, S STRif =t wek Ffera
o @ Sedr €, @t fuve i ST 7 3 ©1 YA g

o8 I T @ Tor wifqes v v S wE S,

S sfvmw
Tk 53 oF & W R T8 e qen sifvers o
(N) 3 121 TS 39 YR UREmid e e

Jo o N (5.13)

el 1 AR fEerish €, i et Seh-sat o e
1 Tepfa W & AR e €1 3w feerk g R i
S0 T[Tk Shed ¢ | Efaeh ST e skt 39 wenr feran
S Rl T

fEuN

F F
f —= £
(a) (b)

e 5.10 T qer a4t s97: (o) e w907 fave &1
TGt a1 R FAT & | 5 9ed ae
wifees 01 BT Afermag da @ 98 S €, al
T $IRY Bl € 1 (b) TH GR W& [4UE il
g1 ST € @l 59 W YT 37eray et 5oy 7 A
T & S qIeh Y & ai= 9 i T fere
FXATE | TferT ST 1 : Tfereh 707 % SAfereney
G G B8

(5.14)

I AR 5 F B q= fy W AT gl ST

2, a1 fIve 58 T SR SN L 2 21 WA g 98
e T © TR St SArey Tfd AR B S §, 99 "oy

a1, Sfyehan Wifas wdm aa f, . ¥ HE S S

21 T =Y 5, S < Wueh Ui @ sre ade T
1 TeRier =i @, TfasT s1ere |l FeoT sheard € 3R
30 £ gr Ffdee feran s 21 wifaes ot 6t awifa few
TN off ¥Uer ool o aFhel W MR 8T @ | |
g, 9% 3mvet Tifd o o TR oft T el e @ |
e T TEm, S s =901 o foau a9 o guwy

Je=uN (5.15)
el st =for qonteR & S e Weh g o e
1 Yepfa W ek shear @1 S fop Sue ool feman S

<IhT ®, AT 98 <9 € Ry, p, @ FH SR | 5
ATy T ST B St 2 |, Tt forem o ergem, i
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fUg =1 @ROT (F—f)/m BT 81 THEAE A | e
favg = faw, F=f1 4 fyve o i@ 5o &1 &
o A SHHT RO —f/m T & iR sifma: fve T
S B

W oA oy T wwr o et bt ga fradt w6
39 ot & A S e TRy, Sgd qen
<[eTeh 9 Sl ol T Sl €1 A SAeen Sael &, S sheret
Wi g et o &) wiened: 9@t €1 f oft 3 fram
Teh! o AR qieherl § w5 elaus @ |

39 YN, 99 < fuvg Wk § g § a9 Wedeh fuve
311 Tug o g Gueh Set o1 ST il © | g
o ITTER, Y0 96 FUeh 96 Rl T9eh I8 o TR
2ok B 8, S ] YeSi ok sitel Sure Sfere ook
ey IR o1 foRiY oK €1 e e, o7 e g
1 T o AU TR 1 TRy whean @1 @i T o
Tifaae et o fordt fesst o T afe W faam hifsm
A afere Tt o arrder feer @, t oreel o ofg Yeret
% Y @R € @ {1 98 -9 9 € S g
@i F @ T ? T  fon difast fon o o € woria
e B, 3N T8 @ WY1 e | AfE 1S S0 L ¢ ql Termet
o feaa o1 wel @t AT T IR TR a0 TS o HRU
St AT R fearfa W € ®Wm (e e &
fesd =1 fosett AR ¥ THUTT) | 39 TAReT e
it o1 Sk wror £ g farve fopem e @1 e s
e e G e P s e e
% HHH @O YSH HLT 2

[~ ISTEYUT 5.7 IS sied (TSt o el W feer w@n
2 | A e qe Termet o et o ote e,
0T UM 0.15 €, Tt TeNTIE! o1 o SATeehas ol
T SHITSTT S e i TeS! o %9 T feer v
& fau srewas @ |

Zo7 e afem § wRor Wik wEur o HReT & €,

3d:
ma = f<u N=u mg

Fq a < p.g

SO =4g=0.15 10ms®=15ms? »

4 ITETT 5.8 4 kg 1 IS Teoh1 Teh &ifcs THaA
W@ e (Fos 5.11) | THae i -+ T« 7o
Aa foran a1 @ S ok afas 9 fRdt s
=15° T I T[T THAT 3R i L 3T | T3
B e e

faT 511

o7 A 99ae R formmeen ¥ W m ¥efd o ech
R FTNG 9 © () T2 FT TR mg FHAR A= 1R,
(i) A BRI T[eeh W T o AfYAd I N, qe
(it) TATEd Tfa =1 fatie e oren wifqer wrfor s
| TEoh T W | $ 9l o1 GO = a9
TR RT 9R mg s T H <9 SER < feened
T uEfed i W
mg sin 6= f_mgcos 6= N
S-S 0 TG, EEHES S0 I f T4 T ag

& 9 T,0= 0, W%mﬁwmwﬁ
HL o, WW_MSN,G%WSWHQHW%
e wifer Sy ek )

A

tan6 = y A4S 6 =tan'u,
S 6 1A 6, @W@"@ﬁﬂfw%ﬁm%aﬁ
ﬂzéh‘q'{@agﬁzw T © SR TEehT TR 3TRH
@ 2| e A, 0, oheet W€ FAsi s
%%Wﬁwﬁrmﬁ%ﬁﬂﬁwm

O = 15° 0 T,

p, = tan 15°

= 0.27 >

< 3TTEI0T 5.9 o 5.12(a) § <WT swih-2ralt

T 1 =T 7 €, Wﬁaﬁaﬁ?q%é?aﬁ%r

Tfast =or TR 0.04 €7 SR W o A ® 2

(g=10ms? efifSR) , S &1 Tefd Fva wfy |
20 kg

T
fx

30N
(a)
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T
w w
fx T

30N

(b) (0
e 5.12

Ze7 : ek SR T oeE TrEd © aen e feenet €,
3 kg o Ak qAM20 kg T il &I o @Il o FICATT
TOFE| wolish 1 fd W fgdta fram w5 srwEn s
™ (o=t 5.12(b) ),

30-T=3a
el ot Tifd W fgedta fom @1 a1 & | (o
5.12(c)),

T-f.=20a
9 [ =y N, STl g, TSt =I§07 qurieh & qen N A
9 & | AGT p, = 0.04, 91 N=20 10 = 200 N
T YR, et H A % fau g
T-0.04 200 = 20a 3= T - 8 = 20a
79 Tt ¥ e W g €,
a g—gmsz 0.96m s 2
A T=27.1N >

et aHor

fagid & 9 &fqs 99qel W T e (7)) o wam
%] AT e g o fyue S fo wRen ohere wited
R @ (TEh) €, W ohel oft TR 1 hig wvor ot
T e | iR Tifd s fordt fave =1 22 &ror Thae

ity

Ne2syr//

<
""119}1/

den fug ok s hal Tk € ek faig BT @ den afg
IS TH R ¢ 1 39 qrceiiveh Goeh feig Wi wHae
o UL IS T T Bt | 39 A< Teerfa o it sreran
wifeen =refor =1 g @ qen fave & uehewe 3 9 FRE
THefTer A I WA AE TW TG § o FaRRr o
T et B, 9o T H 5 T 5 e (el w)
A &l B, e, fyue o e defs fa s
& o Toly U T e ot @ shi ATl gl €|
T YR ok fyue o fou eefen =i geo € 9ot e1eren
Tk SIY01 1 Gl o sgd 9 (FT a foh afmm
W1 2 N 3 Hife TF) Tl €1 TS wRU ¢ o A
Gl o sfaerd o Wi Sl o ufesd & fag ufe
! @IS Tk 9T Hel o1 qeerk WA T 2

e w0 1 I fed © Fafy a8 wiias qen
ot =for o S W pw T ©1 @iefek i & wme
ek g3t | &fumEnl o fery ferequr g €, qe sHeh
Fereey Tuug 1 o uRidd ek (e fag 72,
wefer T o FHF IS o Gueh H Bl 81 SRl "E
TS IE Bl © o Weh ol 1 Uk Heh T3 o HHR
Wehe BT € Sl T b1 e hidl B

TH W ST ki Tk SeiSAE 9el qd €| S5 o
S G T S T e e 5
3 &, o0 AT e fdeRt it €1 TS et
Tl =1 fatier shiar © Toreer wereasy o, afe o
&Y H SeTi-& el ¢ | Tl | Seeh Tias g9 ) %y
S Sl Teh TEE Bidl ¢ SY0T Bl o hie o1 Teh 37
IUTA AR <k 1 TIGeiiel AT oF =, Sie-s=fiT e
2 fo 5.13(a) | (T < Fueh st den =t S=faT
o ofte el o1 Sgd S Bl §, 3Td: ol a e

Rl g3 oS

o5 o wifes fewn

—— 9 & T

(a) (b)
fora 5.13 7901 %1 52T & FD S | (a) T 3 i GF & &1 Gior-agkT o, (b) STt Ta F A

3T & i a1y F gAfEd TE |
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ST € | Wrdet I shid S S gs3f ok sfter arg Y et
T T TEHT ot YAt @7 © ST i T S Hehal
2 (o1 5.13())1

Jefy, agd-d e feafal o, =uur s
STEYTF Bl & | IS oS0 § Hei-2 gl ¢, o off
STTdferen TG Rl 9IS TATG 3 § ST HEwoq0l fHehT
21 R qen S F ook Bt AT gHeRT SUANT TR S
21 ot gohR ifqer v off suR e Sftem o st
Tewqul 1 & S0l o 0T € Y WA U € | SAfeeh
fthee aTell Tgeh T SR ohi =ell U ST Bl 2|
foRel TR T W, TR AR Teeh oF s w907 Ui
T F[OT 1 ohl T eh A § EIARd hich hR i @
FH oh fIu Tevae oed 9o Y R € |

5.10 @qe (FarT) T

T 31 4 ¥ 9% *@n T R B o feddt ga o
THETH I v¥ T fhet fIve 1 @R v2/R 31

o g T AR TS e €1 fadia fom o 1 er 5|
@R 1 TEH H ol ol ©

2
fc=m£ (5.16)

SiEl mftve +1 gefd 21 s #1 @R ffde 59 5a #
Aferchs oic1 hed 1 S H) e @ 99 § ol wE
T TeoR h1 SR H T Afehs 9t UeH e ¢ G
% IR 3R fHe Ue =1 7fq o fog evavaes sifirehs
9 G4 & HROT IY T WA TRy e 2
fopet &fersl Tgeh TR ol IR HIg o ob Ty, strereareh
Afeehs, o/l SIY0T ol WS L @ |

forslt Tare Ug qen fonelt <le] Fgsh W R F agd
T, i o el o ek S B
UUaA Ageh U I @l -

FR W 5o Anifd € [fost 5.14(a)]

(i) R =1 9}, mg

(ii) sifers gfafear, N

(iii) =¥ &, f
it T8l SHeener foen § &g ©ru 7, od:
N-mg=0
N=mg (5.17)

e T o oy sravaes Afiehs o 9@ o I
o Y § | TE & HR o T AT Sk o U3
o d9 U5 oF STIfS¥ Wdeh dal oh Heeh, S e
o SATHR TS0 5 & €, R 9 oA St =nfe) sar
Sifste, =et wifaes o € eifirchy ©ROT USH i B
wiferen wrefor, sfor et eruferfa o g @ S iqaeE
R 1 FHUed T w1 oy S 2
TRE (5.14) F4 (5.16) § TH U o @

UZ < IUSRN

=u.Rg [(-N=mg]

I HaY R i Tefd W R T&1 | 399 T8 Y530
B 8 Ry 9o R & R R gw wW o fag wr

1 e T 1 IS eerd aAfershad =t gt g, fr
T YN e TohA S TRl ¢,

= ." ng

TI] USeh W &R &l Tfa
afE W @] € (f9 5.14b), A &0 ®RX &1 agal
T o ST o ANEE ST HWehd &1 SR AT 1T

Freate fewn o iE R e 7, THfa e 5 I B
HAd:

U, e (5.18)

Ncos 8=mg+ fsin 8 (5.192a)
NTN f o wehl N Afchy a1 9 feRAr ST R

N N cos 6

(@) mg

(b)

T 5.14 @R %1 (a) Gaaa 9%, a2 (b) T 9% W aqa Td |



106

ofiferht

2
muv

Nsin 9 + fcos 9 = (5.19b)

oel, 7ot fE offa, f N

Vs 10 BH f = 4 N T

GOl (5. 19a) T (5. 19b) i foran s denan @
(5.20a)
(5.20D)

Ncos 9 =mg+ u N sin g
Nsin 6 + u N cos 9 = mv2/R

3T : GHIHIT (5.20a) @ N= i

cosl — u,sind

TR0 (5.20b) § N T M WH W

mg(sir19+,us oos6’) nw;fw

cosf — i, sind R

1
. tan 2
R LI DS Rgm (5.21)

iRt (5.18) W gol % W g9 2E@d ¢ fF @
TEFH W FR HI AT = TIdA TEHh I HR I
aAferhan Hwea e o etfues €1 T (5.21)
u, =0 = feg,

v, = (Rgtan 6)!/2 (5.22)
T 9T W STERAT ATehs F61 UG i oh feqg =y
A i g SETIRA T8l Bl | 39 o1 § T] HSh
T RN T T HR o 2R h1 HH o gt 1 g
W@%ﬁﬁﬁm%ﬁv<%aﬁ‘mw
el SUfE grm qen fhelt ®R i feer feofa o e
q«ft ueh foRAT S U1 § S tan 0 <y, @

<« IFTEYUT 5.10 18 km/h Tl I ¥ THAA TSH W
TfEE ®iE Rfea gar fo =@ &t w0 feu
3m 5 1 <t ot |ig Wl € | 2R qe Heeh
o5 =) Tifeeh T 0T 0.1 € | 3R Wsfehel TaR
Og oid 993 fhae s iR smm 2

T TUE USH W 3Tehdll T¥U I g WEfhel AR
i fo fRue ada dig o o fou stevas Afies
1 IS Y Hehdl &1 A% 1o g Afursk &, e/
g et e © (21 e agd 1 €) , a9 =
o 31 Feerfaa o sArereere $ifehs 9a Y8 i o fag

i & B SR WrEfhel YR Hig oid w9 fhee
o TR STl € | Wgferet Fa o =1 ftherer shi 9rd wretenon
(5.18) GRT 36 UK T :
v <uRg

379, 781 39 YT § R=3m, g=9.8 ms? Ty =
0.1 &Y u Rg =2.94 m’2; T4 v= 18 km/h =
5ms!; FA v2= 25 m2s2 A, T 1? < U Rg 1
T 781 BTl 374 :, TSl HoIR i g A€ o w5
freereRs fivam) >

4 ISTEIOT 5,11 300 m 5 A TRt gTeh g
o e 1 & 15° € | 4G HeM 3R 1WHR o
ofgal o st Tor ek 0.2 ®, @ (a) TR I
e ¥ 79 oF fau WWeR & sTiehead =,
g (b) fFaem 9 o= o foru sifieaa sraa
el e ?

77 e TR W o fre Tttt R B e
TIg o oh o stawaeh Af47ehs 9 U8 e § =¥
T g AT ot o &Sl Tk 1 AN B © |
RN &1 ATFAaH =d W T o fag afvaa g
1 T BT SAERAF TTHehs ot Y& i of fold g
BIA E LT ST 5 Sh1 h1g STEYAha el Bral | FeiehTor
(5.22) BRI TR 1 Aperad =l v, i FTH TR
&Iﬁﬁ?ﬂ%{%
v, = (Rg tan 6)'/?
I8 R=300m, 6= 15°, g=9.8ms?; 3q:
v, =28.1ms"
FHERI (5.21) R WHHR F STFehad TTHF =1 h
79 YHN K HW T

1
tan 2

U i Rg—l_s tan =38.1ms!»

5.11 IRt § TaEmell &t g7 h{AT

it o 59 1 Tawi o fawa o oo 39 st o sremes
foran @ o AR o1 STURRTEN 21 319 3119 Feht H
farfersr TepR o1 TSNS 1 B S H GEH B AR
T ARt i fmd v&0 99e=n | Il i fHar o

ST haet U TIve o1 S wEmeRT R Bian | STehTe
o | g9 fafa= fyvel & 18 g9aem R faum
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& forTe fvg qeem Tk SER W e e & | 5 SR
IS o T TUUg Tocel ocl o1 1 STE Yl € |
Y YR &1 TRt TS i 8 H T TAH Fd 9
Y T T qed 9% WAl WHEYIS © TR SHe &
T A oF T 39 HaArSH oF fohdl ot T sl 3
Hehdl © 91 I A W A o 72 i 59 Od oF Wi
R] e ST Hehe § T o7 T IR W HASH o 9
AN g ARG |eft St vt witmfea s ghfeea
3 Tera T €1 WIS o T T A o g H e e
Gohd & q1 HAH oh 319 9 (kW Rifaa st
o T WA ! 9fEfdd wd gU) Hi e w8
Hord 1 39 fafy = areqe o g0 Tee ot e s
o ST 1 Aifreht sk ol gt e ot gerated
T ¥ A L o foau gy frefatad =won & eemn
ey ¢
(i) fuueior ware o fafa= s — e, 3o, snfs
I W e T AieEs S Eite|
(i) waeH o fRelt glaumsqe 9 &t feE o '
¥ gfa |
(iii) Tk YUk 3@ Wifaw forem shae ferm qen fauef
o FASH oF 9N AW g e W sifua weft
el ol Fimferd ¥en g T 7 | e W
[eft o1 GrvAl g TRy st ot off wfmfea
FHifeTT| R g STaTeRer W ARG et ot gaH
afgfaa 18 #1039 YHR & W@ H
“ge1-FrdvTeR 3G ” wed € | (2 ST, 39T
7E a1l e 2 foh T ferm W wiE <2 7@
R
(iv) Tt ot Tsereh o o sefi W Wafed ohoret et
e (et o T qen feemd) wfteferd sty
ST =1 dt ekt < TE © ereren St ffdans ffvea
21 (I & fou, fordt udelt <) o o
faen wa SR 1 o@E % faw S §1) 9
39 G =t AT T S =ne T foR wifd o fremt
o STIHEM ZR T feRar < R
(v) AR Tewass &, d wdiem o foredt st frisrar oF ferg
ot =gl fafy sToAEw te & o fau =ged &
et frem v sifse ) steiq, af A oF o Feers
3@ H B R A W 9 1 F g 00T 7T
2, d B o 9 Ry @ § A% %R0 B W
@ ®1 —F gN I T =A006T, |
fr=afafed ssewn & swisa fafy 1 i fFan
TI'ﬂT%:

4 3STEYT 5,12 Torelt shimer aifast el W2 ke Wald
HT AR 1 eH W 2 (Fs1 5.15) | 5Tel 39 ok
% SR 25 kg GEd 1 @R H1 S W1 W ©
at el feer 7ifq @ = Jwar € a° e 9 Ao
Th ¥ 0.1 ms? @0 ¥ 99 S € | Teoh i
9 W 5T (a) W S 9 ¥ gd 99 (b) wI
o ¢ o TR T ? g =10m s 2T | gHen
o fopan-ufafsrar et ot gg=nte |

m T

Waﬂw

RV

270 N
J Teeh+aed T &1
Ta e smE

0.1 ms?

faT 515

gt

(a) 3l O e formmEEen ¥ €1 TEehT w9l v
3R T2k W Sl i <ifen &, gedt gRy SARifo
TEETRYT Fe =2 10 = 20 N; T2 T[eoh I It
1 AfTels a1 Rl Yo\ 70 o g7 Teo ™
Y =< o YA T =6, 4, R=20 N
TR 7o o1 ITANT ST W T[ech i foranm steifq
ek B B W AR aet 9o § 20 N 6
e € de gHeht e Featea: seiget 2

(b) T (e + ded) = & 3R 0.1 m s2 @R
Y 99 @ 21 U 9o Feve emw R W™
I el I Sular §1 gee &SRO e
(270 N); T I A1 TTTeAS &1 R'| &1 ST,
et o1 et e eTeh IR ek 3IR s o stE
sTafter ol ohf 781 <wiianl e W fgdra fram
F ATIAN HH N,

270-R' = 27 0.1
FAAA R = 267.3N
o fam oF STgER Wt W fehma &t fRar 267.3 N
o SR @ qU1 U8 SesieRd: SeigEt 8

Torar-ataterar et
(a) & fAT:(i) geat g [eor W Nfud e 9




(ii)
(b) = fetT (i)

(ii)

(20N) (foran) qen ek gRI geatt
R ARG To@ ga (fafwan) 20
N o aUeR IuRget fFRivm (sma@
o -l wrtar w E) |

T[eeh BRI 9 W ARITud a1 (foran);
YT g TJeeh T AR set (wfaferan)
qeafl g R W ARG e 9
(270 N) (foram); Fepma g0 geatt
TR STRII e aet (Ufdfehan) 270 N
o TeR IuRgEr fRiE (e o
T& <wrtar T 1)

fem g0 w9 W Rt I
(foram) ; w91 g Feema W amifua
g1 (gfdferan)

Tk Al (b) o fog 3o g1
T[eeh T AR 56 T Teoh R e
R ARG 9o oft feranr-vfafs=n 1

Th Tl I 2

I T A T Teqo 9ed ae ¢ o feh

foRan-gfdforan It st o & el o o= Teeien
T, St wa afeArer § A qen feen § e B €,
Y el €1 e & fove w st e, sit foret T witfeata
o it o e o feen o fauda o wehd €, 9 Tt
foran-ufafsran et 6t T &1 &t Tehdtl S oF
AT (a) st12rE (b) & f9ve W T ot e el g fave
W SRITE Afels o IS fha-giatshan el Tei 2|
A o HANTI (a) o Ferw e wel faadia € swifer fioe
formmereen | 8 | W WL (b) o forg o UE T E S
fo o Tl € <@ o €1 o™ w1 R 270 N @ Steifeh
sifyefa 9 R = 267.3 N 2|

It h1 THEART Sl T HE T 9 (R AN
e i HT 3Tcdd HeTdeh 81 98 AT, 310 R
I T Y Y IR 3 gon 39 4t fyuet o swro,
ST e fo1ehTa o A Tel €, ek W it wedt fefer=
Tl W o e oh feTa fererer ohean €1 59 31ea™ qen
AT ST o U T ST - 99T g1 59 e oF Uiy
T TYeh! FeE faer|

. I H g gfehm, i R fave wt whamm 7fd W@ o o 9 sevas €, o #) SFeen o faweft
o0 961 Bl GHEEH U % T hIE o6 SAevas B € |

. Trefifern 3 ot e wael W favel ®1 el B afedve F S % AW w1 @ #FgeA w®
w1 vom e o fem 7, 99 6 o ol § 39 YR o femen T @

“geie g a9 ae ST feRrmIERe Jreel fohdl TieT 3@ H UHEHE W F1 Faeen 4 @l 8, 5 a%
FIF 9TeT o7 39 AT FGER FIH & (77 e TeT war 1”7 WA U H, gow e 3| TR YA
frat fve W areq 5o g & @ IqH wR’ol g g g1

. Tt fuve %1 @8 (p) SUH! "Wefd (m) @& 37 (v) 1 [UARS B €

p=mv

:’nga:rnﬁfaa‘r%ahﬁm

ot fve & g7 qRadT &1 W ARG 767 & SFTFHAIA! gikit & qer e gRad IR 7e HT
T g 81 39 YR :

F P
dt

77 F fure W smifta ¥ g 9 ©, 99 a fuve ¥ 3o oo @1 SI "Eenl § Uil & "Rl @
T HH W AR (eliE ko= 1 I #1 9E
F d_p ma
dt
I T S.I. TR A (YdiF N) € : 1N =1kgms?
(a) fefta frem qen vom fm § O 8 (F=0 #1 & 2 a=0)

kma
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(b) & TH FfEw TR0 2
(¢) W& atef & @t 7% forelt foig 01 W @] Bt © | fRT ot foreht fuve steran %ot o6 feRma woof
T or] foha <1 gha1 @, W W A2 @ R W F & @ W o oifud ared 9w den a #
T fem @ @ A
(d) foreht fifyem e w et foig W omifta @ F St & &t g ® a &0 Fafon s € 1 steiq
gt frm o wra fem 21 fedl s w a wfa & sfem w el = s
T T FHA BT [OAEE AT A § S HoHl URede % SeR e g
BT H e 39 ferfd # e St @ 59 %E 98d 901 o709 HA o fo e weh Fam § me
7 Y Seq=1 T 31 €| iR gt 1 A G STeda eTed ® SEiT A% AEl S Hehdl € fh et
T T F §FE ong 1 feafd ¥ waf uRers et gRm
=T H A w1 g e
gl ra 1 qEE a9l fedia it gk g
W Y& § 3H FE w3 yeR ot eifversa fe o wean ©
yFfa d 77 939 & fyvel & Frer & 9 9w w6 € 1 G fivg A W fyve B 5R1 SiRifYa wer fuve
B W fyvg A 5RI RIfyd o7 & GEF ael [F9dia g gl
foren aen wfafsren wwerfores o1 21 foren qen whifsren o o= wRo-gwE Gau e ST 31 IR
ol § o ferelt ot TR 1 e qen o 1 wffwen wer ST wehan ©1 TR aen wfdferen 9w < fue fuvet
WA F Tl ;A T T TR H FRE T F Thd| qenfy, R fuve § avafes fRan qen gfafwen
Il T A v @A wa
T e e
W;WWWwwwﬁ%wélﬂﬁmﬁﬁmammﬁMﬁw
S
U7
oHO Tl < GOk U3l o ot equferen i (Uit Sfeen o) 1 fat s €1 a Haeh 9
F HWIH T F oW T ¢ wWiftw = f_wgufen smiw M & faiy W € ; fas s £
arEfeh SAUeT T 1 foie Htar B1 S0 gl Hueh Ie3i o &kl W R TR e qen frefataa wfeee
firr = gfie 9§
Js fsaﬁwaﬁ R
fk kR
p, (T =ror o) ey, (A SOT qOTR) Heh Ui % Y % sfweral o feeiw €1y
BN 9% T TN ¥ op, u W T H Fga F9 e 8

T Eried LIECT e e

T P kg m s 3 N s [MLT] wfsw
G F N [MLT~] F= ma & frm |
‘ CIch kg m s ST N s [MLT"] AT = ‘

= e Uit

| wife 5 N [MLT?] f<uN |
| afest e L N [MLT ] fi=uN |
Taemoita fawa

1.

2.

T Hea T e feen # Y gren) wfifeafadt w sk e ¥, F, v % SRy, v o fawde, v % st
A v H HE T HI0 T L B Hehal g1 Gk el F, 7w wRor % "wEmR e 2

Ifg faeh &0 v = 0 ¥, reiq afk +iE fuve aftrs form & 2, o 59 e ot & B 6 39 e w
T FFAT U HGRT B YA Tl I o T, T FeaierR FW kT T R A AT SAferhad S




10.

1.

W IEEd ¥, @ v = 0 B ¥, WY SH N W AT % 9X mg F T g FRE oR W € e w©Rol
A T B, A8 g @ g

frdt fau @ ama W R fave W i 9a 39 99w 349 fuve o o w1 staftufd gw wm fen
ST #1 i fave a1 1 oed AT A % ud s | T wwan o aw i wer R @fa o @
e frr feon s @, 3@ &W % g Uve, A WR SR Rl 9g % YE Ui ¥ df S6 WeR W
FE AfTS T (3t RO wEE TE @Al 9@ 39 Tl W el et 1 Sl o ad & He
Exi

T o fgdfa @M F=ma & F fuvs & Oy o @sft ofifdes @l g omifyd =2 9at 21 a 9 &1
Y9E 21 ma H F % ARG T FE o A& W0 S AMew

AfTehs o I FIE T TR T F61 TE GHA MU TS A TH A ® S I a1 K w2
St =det art W i fedh fuve w e R R S ©ROT 99 Rl ©1 B e R o wee @
AfhE, et o B9 W B A o6ll; SH- T, TEarRy ol ael, 9 9el, T gl SfE i Gie =eu)
wifaes =0 9@ A W N (F<uN) TF TH WE wEet @ 21 faw 9w ghfea fee i i
w0 A Al A HERA BT € f = u N HEe T fEm

o9 W @ fyve & forw guiifea T mg = R shaat 9+t @& @, 5@ favs gremeeen ® € 3 4 =,
mg a4 R f9=1 ot & "a & (S T @fia fowe o @ fuve & Sqeew ®) 1 mg @i R ® @\ &
i e o wE "oy T R

T o6 qoE e § o e’ den ‘ufafswen’ o aef fRelt favel o e o ot wmafire uReaiiE St
T 21w o oref o faodia, fFn A @ fdafeen @ weer wfeq et @ ofiw 7 & wfafee @ o e 2
o aen wfafern f=r favel W &  wedt #)

fafe= v S ‘s, ‘ erfirets wfafswan’, ‘ame’, ag-ahRe’ CvEE s Yo, ik, S Se’, 9,
‘rfirehy e’ 3 gt 1 areed fafe el o ‘A’ € e R wea & ferg, it ¥ fier \ v
T T I oA TRl hl TH AN H EARA HEN A6 A W B FW T4l

g = g Fram w1 an F % fau, T qen frofia favel & o wiE Seifes foma @ e fRed
Tt fave, S et oa =i ot @@ w6 o fau 9 99 =ifen) S & fo, @ = 9a %
fo &7 ot W =« g e w9

GfRl T ‘T’ H TGS Wehou T qe ‘el 1 NI’ HY AITS Thew W & A= HwE 99 T e
wifew) el ‘HO-M-Teve’ o TR YRR % @l o W W HI AR o @l ¥ W B Wel i N
Yohel WM T WS BT § W gufe T = fEem f)

5.1

5.2

53

=

(Ter o fere enfees ufememett § g = 10 m s2 @fsw)
frfafea W wE@ e 9a % aiEm 3 suet e fafaw .

(a) THEAE W@ ¥ = RS oW w1 w93,

(b) w1 ¥ e 10 g Gefa &1 g o,

(c) FIera ¥ 3hre H feer Ul T HE T4,

(d) 30 km h! & THHAH o7 ¥ Fag-TEs FgF W Al FE FK,

(e) weft TRca favel ¥ T 9o A SR gAwr & ¥ g, sfafe § g =t aren ol
0.05 kg Hefd &1 1 wahg Tl SN b T 81 F9 & T yorw qiftafa § whg W o ® =2
T HT IR F IHHT fTem fafem

(a) Suftget wifq & w94 |

(b) el Wfa % WA |

(c) S==rm fog W ST &1 R o fow 7% foum # war 21 A wes @ dfas e | 45° w0 W

et ST, A 9T MUk Il § hiZ YK B 2
G-l H IUGOAF AT

0.1 kg Hefd o TeR W &R 2 9a & ufmm 3 35t fken frafafes ofitfeafmt & s st




it oF frem

(a) R & feer tewmEl w1 faswt ° fm & a avem,
(b) W H 36 km h! o THEAH o ¥ Tfaeia fedt wrmet #t fagst ¥ fimm o g o=,
(c) TR H 1 m s2 % @0 § haeitel fheft el 1 fags 9 fimm & qRa 9wem,
(d) R 1 ms? o ©X0 ¥ avie fret ormet o By W Ugr § qen 9% tenmet o une form
o 2l

SR wet feafiat § g w1 whiy 3vseiE wiw

54 | @R &1 TF T K TH G0 m Hefa & fmdt w0 9 9o qow fou fawt afes o w i g o
qor T 1 AR FHU 0 W F g A A @ @ A FHOU W (R H AR FRRE) e oTw ®

2
M (v) 0

2
@ T Gi) T—mTU, (i) T+

TSl ¥ T 21 [w fawew g
55 15 m s H fAw =a 9 TRaeia 20 kg Hefa o fR favg ™ 50 N &1 T 747 90 emifm fawan
T 21 fave &t T d fRa @ o ?

56 3.0 kg Hefa & o fave W RIf@ w1 961 25 s H U =1 & 2.0 ms?! ¥ 3.5 m s & @
B fuve =t wfa =t fon emfafia wdt €1 @a &1 aiEor 9 faen @ @ 2

5.7 5.0 kg Gefd & fRdl fvg W 8 N 9 6 N o & oeaq o1 amifd &) favg o wror @1 wftmmor 7 famn
EEEEdIE LY

5.8 36 km h'! & =ra § A fFE o foen &1 e asw ok 9" TH a9 h G S@HT 3T A
H I 4.0 s § Vet U o= HI o= ol &1 A 3 fgwn =3 o Hk Fepe wh@ B, A 9T W
T SiEa A o F T 2 STANG e =eieh i Gefadl ®Aw: 400 kg #iX 65 kg €

5.9 20,000 kg 30 Hefd o fdl Whe § 5 m s2 o ARTH ©R0 % WY FR Fi AR Thie fFn S
B THE H RfUE TMR (J) i wifl

5.10 3R HT W 10 m s FI THUAHA RTF =ra ¥ Ifamm 040 kg Hefa o et fuve w 3faror feenm
% IfEw 8.0 N 1 TE o1 30 s & forw amifta fen w0 &1 59 s 901 emifta feen w0 sS4
t=0, T 39 9 fyve 1 feaafd x = 0 &SI t=-5s, 25 s, 100 s W 38 &0 & feafa @ A2

5.11 1S T Tauaeeen ¥ i SY #% 2.0 m s % WHH ©R0 ¥ Taeiel ®ar ¥l t= 10 s W, T %
TR @Y TF AR ol § 6 m H SE T HIE G el 0 Bl = 11 s W, T’ H (a) 39, 92
(b) ©RO &0 € ? (Ig H R SuewiE wiw 1)

5.12 fdt M F 37 9 2 m FE S 5W 0.1 kg Hefd o Mok i Aewend qod R fRe MUl oot
mer feorfq W etk 1 =el 1 m s @1 Melsd &1 989-9 F= 0 e 4fE St i 3§ A e e S
® S Tiers AT (o) =A feufad § @ fEd e w R, qen (b) mew feufa W@ 2

5.13 fordh =afm =t wefd 70 kg ¥ 98 & TfoaE foaw o gon W @ § S

(a) 10 m s ! THTAA It ¥ R 1 @ T,

(b) 5m s? % THAAE RO § A= o @ T,

(c) 5m s2 % THEAM ©R0 § FI o @ 2,

W YHF TR T Gl o YA H WSAR FA B ?

(d) =fg forme t wei & Tt on i ik 98 e v9E § ge w9 9 e R Q@ wes @ e
5.14 fo7 5.16 ¥ 4 kg wefa & et fuve w1 feefa-wma o @i @0 R

(@) t<0:t>4s:0<t<4 s fom fuve w emifud aa =0 2 ?

(b) t=0TM t=4s T A 71 & ?

(Sharel Wenferta Tfa W T wifsw)



5.15

5.16

5.17

5.18

5.19

5.20

521

5.22

5.23

5.24

X (m)

I »
0 4 t(s)

forT 5.16

freh woRfed 79 W W@ 10 kg 99 20 kg % < fave fFeh ol <ft g eamom § 92 €1 600N #
FE affs 99 () A W, (i) B W TH & oFfkw o W #1 veek ferfa ¥ el ¥ o
T ?

8 kg e 12 kg & &1 fuvel =1 fordht ot siforar= oy, St womfeq foelt w o=t €, & @ i @
afen T € 1 fyvel B ge Sigd W S ©R0 aef S ¥ a9 9| it

warTEen o e % A wE wiew ferm § #)1 afk 7w wfas Q1 BR vl | faufea @ s ®, @
7§ JEmey fh 3o foada faemett & wfg e =nfew)

T faferad g i v =t efd 0.05 kg ¥, 6 m s &1 =t @ forqdia fenett & nfq et g woee
F T SN T % U SE W ¥ aod diedl §1 Tk WS W gHd AR e eien et @ 2
100 kg Hefd &1 el @9 510 0.020 kg o1 Tiell AN Sl €1 A el 1 Areg@l =) 80 m ! ¥,
@ d9 w giaed = w2

FE gootars fFE T H 45° F w0 W faafE w3 3@ 2 twmEn ¥ 9 i # emfiew =, s
54 km/h' %, ¥ ¢ ufted T wwan A w1 fra emem fn s ® 2 (R #1 "efd 0.15 kg ®1)

et =it o w R W 9 0.25 kg Wefd w1 #E TR dfas 9 § 1.5 m B0 o 99 W 40 rev/
min 1 = Y SFRT Ol €2 S ¥ e fha @ 2 9fE 2 200 N & sAfushan e s Wed #
Tl ¥, A T Al el W@ RIS weR ® YA S G ¢

IfE v 5.21 H TR F1 9 &1 Afuswan i @ 9 o arfae o2 fEmn W, 9w S T
T WM, @ SR % I F UYEN TR o YEY H TE 9vi Frefafed § @ wH R © o

(a) o TR ¥R o WY FEa: aEd i SR W R

(b) St T2 & & YeR TEREE 1Y W 3§ W@ ® |

(c) TR Tqufl @ fopelt hior W, fSmreRT aftmor weer &t =@ W M e ®, S W g
waﬁﬁqﬁw

(a) *iE =g foa e o fordlt Mt w1 Gied gC <s & weRanl

(b) et g 7 o =1 W o9 o TwEE TES W AR oW w1 R i 2

(c) WM HoR I eeheM &1 qorl H Gier o e 2l

(d) frepe o1 faenel T & @ushd ¥9F 304 81 1T % WY W ® e @

Irfafiaa s1emy
o 5.17 ¥ 0.04 kg Gl = e fuve = fefa—wma Wb =witan w0 ?1 39 i & foq =i st
Aifgw ded wefo wifsw fuve g0 W &) wis ST o o SEI-Siaue = 8 2 Y STET
qftaror &= 7 2
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X (cm)

| | | | »
2 4 6 8 10 12 14 16 t(s)

e 5.17

525 fo% 5.18 ¥ ¥ = 1 m s2 ©0 ¥ Tagier &fas Homesw Ug W fer Ter 1 396 =t W iia
T 9 R 2 AR A ok Sl SR uE % e wiqes s i 0.2 €, @l Ug % fhed ©R0 q o
=f 38 92 o iy feR ® "ear @ 2 (=AfE w1 W=l - 65 kg)

QO

—

o 5.18

526 muekl % TR ®i fhdl S % T fo @ aiwt R 5o o weater g9 & gEEn s @1 99 o e
qo Seuae fogell W SeAlewa: e o # 2 9@ ¥ ¢ (W fawen gfw)

frean fag @ Iogan fog ®|
(i) mg-T, mg + T,
(ii) mg+ T, mg - T,

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

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

& T, 7 v, FeTam fag ® q qen e a9 €1 T, 99 v, 6 Seean fag W aeged Am gl

527 1000 kg Hefd &7 ®E Befihiex 15 m s2 o SEaier 0 § S a1 €| =eld <ol aean A i
Tefd 300 kg ?1 Frafafaa = @1 it 7 fgon fata:
(@) et I qe0 AA G HE W AR =9,
(b = SR F 9 W ekl o el & TR, qen
(0 =1 AR *I 1Y oF FRU BolHIX W ARG T |

5.28 15 m s 9el ¥ &fieia: Janfed wiE SAUE 102 m? SIES F12 1 fhedl ot o =t fherdt ® qon
Tt 1t foRdt Sealer fER W TR T SA F TR B0, T8 A gU R SOuW TR WAy T
diedt, SO W emifa 5o | S

529 fFf 79 W TH-TF Q@ & H f9an! & T & W TF 6 W@ T ¢l ToF f9ap #1 9efd m
2| frefafea yvaw fafa § aa =1 ofmmo o feen fafao:

(@ e fawer (A9 8 M W) W SU W W 99 faahi & s 94,
(b we faar W emed Toeer g eifud =, aen
(0 =2 fooer =1 wag faser W wfafeEm



5.30 HE TFAF 0 UG K GRS W 15° % gh@ W @A §T 720 km h! H =0 W TH &S o9 @
FI@ B U H o w2

5.31 %I termet 5 @@ 9t 30 m 5% o TR Aig W 54 km h'! =6l @ =erdt ?1 Yermet s wefd
10¢ kg B 39 %1 I L o o0 eravas Afehs 9ol i USH S © 2 o e qeiEr 2 ueiEt
Fi G B ¥ 99 o foau Og & gre-io fha
T ey ?

5.32 fo= 5.19 ¥ TWW TR 50 kg Hafa =1 J
FIE At 25 kg Hefa & Rt e #
T fa=1 37 9 Sem € | e fefa o 5w
=g 50 I W efa fee-aet feam
® 2 9% 700 N atf9eis oa1 @ »Y eeq T
R, W WY A g W g=E % foau
3H AfF HI, ek &H I8 * farg,
HIA-T @ ST S ?

sl .l

(a) (b)

faT 5.19
5.33 40 kg Wefd &1 s 9 600 N F ferwan a7a 8
TR A fret Tt W =g § (Faw 5.20) 1 R & W B
feafat & & forad w2 SOl
(@) 92 6 m s ®0 ¥ W Te ¢, g'a‘f?
(b 9% 4 m s? ©O W A® Saw ®, I3
(d 9 5 m s H THEAA =l § FR G0 €,
(d) 9= T o &9 W o 9 o qAa H
9 fiman 21
farT 520

(Tt w1 Hefa sveoia @)

5.34 T fuvg A 9o B, et wefa %m: 5 kg ao1 10 kg €,
TH TW & I ¥ TH B W R 3 favse en -
% o fom o @ ¥ (e 5.21 ) | fuvet qen 9 & o=
Y R 0.15 T 200 N 1 HE 9o &fdem: A W

s e wman 21 () fawrse Sem w1 wiatwan, qen A B
(b)ATeN B o s fepen-wiafsran oe1 & 8 2 forseien <om
F TEH W T B © 2 AR fave Thaeie € @ @ (b) 200 N—
T I AT SO 2 p 9 g ok A S wSue
Fiferm) /7
fax 5.21

5.35 15 kg Gefd &1 ®IE ekt et ot el W @ B ok g el o ot wifas o o 0.18 2
Tt fomereen ¥ 20 s @9 0.5 m s2 o R0 § @A B THEEE 37 W T et 21 (@) St
W feer @ Rl et HI, qe (b) Tl & oW RmE fRE o7 dah R, e o okl weld
Bhft, S9! fae=m wifs |



it oF frem

5.36 T 5.22 ¥ <wiT fuR fohell T =1 fawen wm
ol § 99 40 kg Wefd &1 TH Hgw go fw 9

5m T W @ 2l T F HI 9o TIF o A

o iR 0.15 21 fRE et wew W T
fororereen & M URY #eF 2 m s2 ¥ @R Bial

?1 Ty g @ forat 0 SoM W 9% HIEH Ik 9
= iR STem? (3% o ST H e Hifal) fax 5.22

5.37 15 cm 51 &1 #1E o1 aHEE fome 33—; rev/min & 9@ ¥ YOH T W@ 3l {wE | 3T0F FR
¥ 4 cm T 14 cm F I W fows @ T ¥ A fager qen fawed & = i qonew 0,15 ®
@ wE @ faaew fewd & @ ofeem o 2

538 MH THE ¥ ‘A % Pl (TH TG SogE Meld =) qife s6e Wi o fHaehard & g9is
3@ o) H MIEEFA HoOR F SR 9 H Henied e g @ 3l e Hwifve fF 9w
ArerEEiaa or FH ¥ HE ge 7 eH Wt M % Seuad fag @ A" e e fran? 9 s w5t
551 25 m ©, @ HEER o F1 G A oh (o0 HEEtE $ =Fad = fha g =y ?

5.39 70 kg el &1 HiE AR T FHATER 5 W 200 rev/min F1 916 § 0 F3d 3 m oo w1 fwet
FATHN e o W SHp GOk A @ g1 AN q91 SHH wUS! o ar® H§w qones 0.15 ¥ W
FT TE FAAH HUE = [a e, e %E 1 amEE ' o WA, 9% st fa R e | faw
® ekl

5.40 R T 1 Tqen gx A o0 Seslel oh| o Uid: R St o ¥ YU Y W@ ¥l T8 [
& @ M ¥ ol FE AH o < Jg/ R F QAW e fag W wd 2 0 = J2g/ R T,
HE W Aok i wied oren 5 Wiy Sealer sreigEt fGen ° fRa o o @1 (S ey sueiE
RUER(D)
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S
&, I R vifam
6.1 ¥t
ek ditet = Y a H g H wE: e, e, St el e
AT A B | AE IS e W Siadr €, g e €2 @l €, IS
6.1 s T TeT o fory gegdr € A1 shig fesehr g geayfd o1 fost s

6.2

6.3
6.4
6.5
6.6
6.7
6.8
6.9

FE IR i S w1 AR
HE-F THT

e

Tfas St

qRadt s )1 fehan T
TRad! st o for swrEi-Set =
Trorfawt Zosti 1 Afqemon

e il a1 TR0

forsht fogm =t fearfaw =it

6.101 o fafq= &9 : FHoli-He0

EaREpE|

6.11 31
6.125=%

RIS

faemoi fam
AT

e 1w
TRfere 6.1

2 @ B9 wed ¢ T oot wed o ® € weg Aiifaent o @ wss w6
RS w9 9 IR @ €1 5 s o giate =g o e 70e
T S I G B B, 39 SAfuek wifer A Sl arel wed §1 89
ot i ool Ta ST Ve A1 Hei o faw weren sd &1 59
TR Holl hTd T i &l g1 ifdent § off St o 9§ gE ThR
Frafd 8 I ST SR SR T € 9 e o R tfush s
w9 o wRefid i §1 wifer wes w1 <feR Sfte o g fafer st
o BT B S AT ST o Il Yokl €t /AT S € S ast
fa W TR W €1 v it o e ered aifaent o 59 s o eref
% fiohe B1 59 e 3@ o 37 el A1 slifass qitemmsreat qen gek g
ofeash o 99 wEwa faav o dta afus ¥ ifusw a8 gy o1ey
&l eI 81 T WS h1 e T < Wik TRl w1 eRoneAt s foend
T € Wik gHeh Ueel B STeeeh O W qeAd: & wiewl
o AT TUAERS HI FE A

6.1.1 IT(IIT UHAERA

M 4 H B9 A A ey RE SR’ Sk g4 o SR ¥ el €l
% sifaer TR, So-fawer, o, @R, o SfE Gy €1 g9 et
J wfeer 1 SreA IR ser o dien @1 ot g9 ol |ikw o o
o N H AL HT| Giew shi o S w5 < fafuar € vem fafy
Y T wfeel o [UHEE W AR UHES W B @ SR W ek
oS hed €1 Sud fafa o < |k o Junte 9 uw wigw g
B € 3R 39 WK U Ted € Uiy UAE & a1 H gF @
FA™ 7 H TR W A H TH AN AR [UHERA Hi
lceEpEzul
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= = wfel A 91 B & 3w A1 foig-ToHwa (Sfe
TOFHE) %1 §9 [A.B (A SEB)] % &9 H forad § 3R
=1y © Uit o ®

A.B= ABcos 0 (6.1a)
el 07 WKl A 921 B o st= o1 0 €| 36 o
6.1a ¥ fEw@mn T 21 Hifh, BT cos g ey §
THAT A 921 B o1 fag Tormther off g Ui e 1A |
B U 9 T i SO fawn € fepeg wep aafew
TOFwS i 1 fem T R
T (6.1a) © &F FeAfaigd g foear ©

A:B=A (Bcos @)
=B (A cos 9)
ST o 3TIER B cos 6 9<% B &1 99 A W J&T
2 (f991 6.1b) | S8 TR A cos 6 TET A 1 WKW B
W ¥&T € (fET = 6.1c) | TH TSR A-B TR A 5
AT e B o SIS A °F Te® oF TUHmA oh
TS BT © TR Aok ¥ a8 B o IR0 el A H
Gfeel B o S Sesh o oA o S ¢l
Gl (6. 1a) § =€ Hoha it figeran @ fon atfewr
TR TafTEE T s e R €
AB=BA
e orwe foravur-fem o1 off qem s €
A:(B + C)=A-B +A:-C
e,
A.(. B) = \(A-B)

EUSIEN|

A=Ad+Aj+rAKk

B=B,i+B,j+ B,k
&1 Al NUEETY B
AB Ai Aj Ak-Bi Bj Bk

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

AT R TRATS Fo TR (6.1b) § &
T B % :
(@) AA=AA+AA +AA,
A A=A +A2 +A%)
FifF A-A=|A|lA]cos 0=A>
(i) AB=03RI AT B TH W & oeaq T

(6.1c)

3e78¥07 6.1 9 F = qeqn e

d= o = 1 I T H F
1 d | 9&9 ff I w

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

Ad: F-d =Fd cosf= 16 unit

3 FF =F2=F? F? F?

T8 A Teh adfeeh GE Bl =9+16+25
. = 50 unit
SRR FHIRLN 1 Sl Aok T A¥AE 2q Bre!
dmdd =d’=d> d*> d?
ST & R v d, d
) L ] =25+16+9
3 B9 Tehish R §,§, k 1 AR ToHHSA Fepreii| = 50 unit
FHifeh & TH W & A ¢, T g 16 _16_; 9
A A A A A A SL.COSO="T—— ="~V
ii=j j-k k=1 J50J50 50
£~:i::i-1;:f(-;:0 0=cos ' 0.32
B e
9 S [_é S \\\
A - | ! A i
—> BcosO <—
(a) (b) ()
fo7 6.1 () 3 Glw A 9 B %7 AR A% T Al glar & #12lq AB = AB cos 6, (b) B cos 6 TR B &7

Gfeer A W 58T 8, (c) A cos 0 TR¥T A #T B W 89 &/
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ofiferht

6.2 T 3 AT Sttt INOT ; FHE-Fet o

FEE 3 ¥, 90 RO q o6 i@t T @E T ok
faq s fra sifas day v 99 <

v - u?=2as (6.2)
SET u Al v WA ARFTR o AfaH = SR s 9w
SN Tl T g0 71 <A ge N m/29 O A W

1 1,

—mv? =mu .
5 5 (6.2a)

ST et =Rvr <A & fgda fFauger 21 w9 TR
el o YT g Wes & Tt (6.2) @ Ffondta
ST F THA &

P-12=2a.d
T R fRT 3 vaff Bt /29 IO A W Y W
w0 §

mas Fs

—mv?
2

IYHT HROT S TG st el ht IRy
% o foan IRa e €1 gEiehor (6.2 b) ® =ar wet
TE] °oh ToAWH oh Y IR SHH! WA oh o o
TURE oF a3 SRR A 1 AW 21 7 T
Y gk TRT i “TfaSt el hed € SR HWehd K ©
e e &1 Tt w51 < vat 9% W AR
o1 foremaT o SR W2 R o o foReraT w1
TUFT 1 59 TR R ‘b’ hed € 3R T Gend W
g fafée % &1 o e (6.2 b) i =1 TR
fora wehd € -

K-K=W

ému2 ma.d = F.d (6.2b)

(6.3)
ST K, T K, o' &1 SRfoeh 0o sifom mfast ot 7
1 fopell o W o el ol SR gHeh T &
G w1 S @1 ora: TRt ffvem fowemom
N T W AT T S R R 2
TR (6.3) ®wE-FE YA FH TH fom
feafa & 5t =% T=f¥m wxcht 2 for fonelt g W@ ormmg
Q. el o GRT Toram we e sw g et it
St W ufads o e g §1 9k aa & fag
IR Al 1 SATTR IR FH AT 6.6 T T |
3STETIT 6.2 T 1= TRE Sl & foh =i okl <%

F T R T A TN Fd AN S ok
i =1 feen o fouda o ot gfawet s o6

v o e it @1 gfadisht s@ 9% % =@
o STHAMUE, Wy AfuifE e ©1 A R
1.00 g SoA8M I % H 95 1.00 km 6
Y iR & 21 7€ ¥0de W 50.00 m s! 1 =l

¥ Huz F B (a) TEEE S gN R T
% = 22 (b Wuﬁﬁﬁwmmw
w&iw%7

5T () 3% R w § whe

mv? 0

=
N |~

:%xw'3 x50 x 50

=1.25d

el & a8 9 foan © fF 9 foxmmeeen @ e
AR HL B
WWWWWWWg=mgh
T ST fF g= 10 m s2 2|
31?[:Wg=mgh

=10° 10 10°

=10J
(b) FE-FST FHA W, AK=W, + W,

ST WafaRieft 5ot g feRan T % 21 e
W, = AK - W,
1.25-10
-8.75J
| <

o 0

ErUireeEo

6.3 @

ST M H A0 <@ fof e, 9 3R SHek g
] o faeenee © gafud giar 81 9 & T =R 9
F, Bt m S99 & fie W o @1 © foder %R0
fifg @1 ureqes Afeen o 8 oren fagerTe d ® S
for fot 6.2 @ switan T B

4 //I!! /// ,//// 7 x

o7 6.2 fordt fig &7 SIRfd 99 F 3 &R0 faeergad |
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a1 Tordt o1 grT foram o et “aret o Tarem=
@i Taom o erfaw wew 3iv fawamuw o uftwmor
& TUEEA” oF WY TR fREr S §1 e
W=(Fcos 8)d=F.d (6.4)
&1 3@ ¢ foh AfE o o1 foreenmes =1 € a9t
1 gREATo foha1 1 afeek o/t 1 B, a%g g1 fohan T
% I B 21 5 et ey feRe €of @it g5 fan
1 UoRRT 34 € dl e 1 el e §1 59 Wiehar o
SR AU o1 S-a § Hepe SR frferefisheon
21 1§ 3R SAaRer el R o0 8 @ S 3
ook Wd B Hifaer fomm o el o eref suen 3f
ar o g o e 9 fae 2
1S ot 1 Go= g S wE S @ At
(i) =g 1 forceme v 7, St for qelendt Samexor o
YA 3@ e TR 150 kg FSHM o TR
%1 30 s T T H9 T AR IS 5T TS &
al og *IE wE T R @R
(i) o1 I 2| foreht Faent difast o=t @ wifqmm fiie
R i Afas 5w T we €, (it e
T ?) Wq fis @ forarae wwt stfue w
Gehell €|
(iii) T IR fEen Wew deed § i 0= /2
rad (= 90°), cos (1/2) = 01 fordt faert &fast
TS | TfqAE i o fou ey s m ghis
Fd T w1 § R qe fomeraT o oeeq
#E X T g1 gut & ula: ST skl e
ST IR 21 A T SIS R ke i ol
®9 ¥ JaER T o, at gl T TErhsul g
1S HE TS B € FAH HAKA H AThITCAR
e wyeidia € wefs geat &1 o e
(s HI 3R) T, el 6= /2 |
Eﬁrﬁﬂdlwqﬁ‘o{ﬁzuuw%fﬁﬁuwaﬂﬁ Hehdl %|
g 6,0° A 90° & LA T df THIHT (6.4) H cos 0
FT A SIS AR 9,90° 3R 180° o HeA ©
T cos 6T T FUMHE TN Tk IIE0N | TH
oo, foreeno =1 ferier e @ 3 9= 180° BT Tl
TE <o A "o g g feRan e el Henark g
% (cos 180° =-1)I

TRl (6.4) © T @ o e 3R sl
feamnd T (M L2 € | fafew siifqefas Siwm teepie
I (1818-1869) & M H TR SI A ‘S’
el g1 gfe w1d Td Hel oAuEs ®9 9
Aifqer umonetl o w9 § yEm T S €, o A
Jehfede AEHR ¥ W ¢ 3R 79 ¥ F5 IR 6.1
¥ geies €

ARU 6.1 : wE/FAl o dehicdsh UHe (A T )

a7t 10-7J
TAFRM diee (eV) 1.6 10" J
AR (cal) 4.186J
fRettare-ser (kWh) 3.6 10°J

[~ 3GTEVUT 6.3 TS TEfRA FAR IF AH W
TRGrd 21 10 m X ST Tohell €1 59 Wiehal i
JEfy ¥, 9S% §N UEfehd W oAl T 9
200 N © St € T ok foradid 21 (a) W

g grfea 9 feam w1 fear wan?
(b) wEfrd g0 Tes W fohamt 1 foran man?

T TSH N URfed W fwa M w1 wew g

w?mwmﬁﬁﬁ(aﬁmw)mmm

w2l

() Fe forish o1 3R weferel o foweny o @
10T 180° (A1 nrad) | 31: Tgeh gN feman
T T

W = Fdcos 8

200 10 cos =

-2000J
- JHA o AR, TH HOTHS hAd o
R0 & WiEfhd Tk Wl 2l

(b) T o A o g FEEgER wEfea |
Hgh W TRl T d Hgh g HiEfehel W
TC 96 oF JeR Ry fawia fxen o g sweh
R 200 N | e, weeh o1 fareemay =&
BT € | 37 URfhe g U R fwar T s

I BT <

TH I 9§ B 98 U1 o € T @ fig
B EN A W &= T 941, i A g0 fis B W &g
T St o SRR e faudia faan & @ (=g &1 a5
dre o) qenfu o seass 79 © fo fie B g0
A R foen o &, fie A g0 B R Ry ¢ e o6
TR qen fauda feem o =i

6.4 TS Fol

S fF ued Seo@ fRA T B, AR TR fie
THAA m AR o v & a1 SHH! TS Sl

K —-mv.v —-mv?

Tfgs et T sty Tl 2

(6.5)
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arult 6.2 fafvre e st (K)

F 2000 25 6.3 10°
wEE (deefie) 70 10 3.5 10°
iredt 5 102 200 10°
10 m &t = 9 fima wen 1 14 102
Afr < @ et ot =t 9% 3.5 10 9 1.4 1073
g chl 3] ~ 1026 500 ~ 102!

T Bt © S a8 ST T % HIOT HY TRl Bl 39
T 1 ST HThT T W 21 e a | @8 orel!
S I YT HT A oIl T STANT SIS G oF
feru foman Siar 81 Orel Sierd™ 9o by Tias Sl ok
I 3 B WOl 6.2 ¥ fafs= fiet st nifas et
EElEr-ad
[~ 3STETUT 6.4 fRE Wafrew waeE H ww gfaw
ST 50 g FSAAM i et ! 2cm ARl TH
ISR Tehe! (WRIS) W 200 ms! & =1
Y HER L T TH ARS! Hl 9SG oh T
et =1 Tfst St YRR el i 10 % @ St
2| Thel © epheid WA Tiel 1 = R e

g7 Tiel i YRfe Tfas Sl

mv?/2 =1000dJ

et st Afag Tfast s = 0.1 1000 = 100 J1 A
Tt Y T TS F WA A A v, A,

1 2
—mv =100 J
2

. - [2x100J
J 0.05 kg
=63.2ms™!

T kSt AT e & Gy WAt i =T AT
68% %A I T & (90% &) <

6.5 Uadi o gRT feram TR st
I o TH ¢ | AfeheR IRed! 5ol o 33T &
e i e € o 6.3 Thiada afied s o
AeE 2

I foeemd™ Axger € 99 59 9 F(x) &I o
A R o HWehd € X a9 A T e

AW = F(\J Ax
70 o 6.3(a) o wHgmn T €l A 6.3 (a) H

ek IR GAFCA hl AN ] T TH HeA fohdl
T %E e g € o 39 R o s R

Xs
WzZF(x)Ax (6.6)

el Gohd ‘Y o1 e § Geher-hd (ANTH ), Sefh
', T Y eTRfe feafa ofit x o =t ot feafa
=i Frefia s 2

g fomeraal =1 eifaged 9@ fon Sw @
Aol T TRl S G STEEG ®Y 9 Tg ST @ elfeh
qnhe Uk TAfved WA oh Gty uge S @ S
= 6.3(b) W =k o =l oh &5thel & HHH Bl @ |

Feot &R =AA = F(x) Ax
(0] X X X
(a)
F(x) —
1
0 % X X

(b)

o7 6.3 (a) 9Redt a1 F(x) R §&7 fawemad Ax 7
fFar T FR AW = F(x)Ax STfFa sa @
frefud 81 (b) Ax — 0 & forg |47 srral
o &TBell F1 S W, 9% GRI AT &he,
&1 F(x) gR1 T 18 %1 & di auer & |
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aa: T = %
X
W= Ilim Fx x
x 0
Xi
¥
F x dx

(6.7)

el 'lim' 1 31 © ‘IThet skl S SR Ax o B9
Y geH TH Y R SWRR 21 39 YR qRed! 5t o form
foru T = o g 1 faRme R diEihd gHeRe, o
w9 H oqo B Tohd © (TRETE 3.1 o <)

[~ 3BT 6.4 T T GEA Tde T IoTd WehH
W Tk I fg@st B 98 10 m &I g0 9%
100 N %1 §c1 $RfYd it T ST 999,
ITRICR o8 &k 9l © 3R SHeh gRI SR =t
W €9 Y 52H 50 N & Sl ¢ Heeh hl Fed
20 m & 50 dF faermn S 81 S R Heh
W A & SR =N @ S feR 50 N €, e
foremm o = Ww Wifew| I Sl )20 m
T fohu 0 >l @1 AR HifaT |

zo7 o 6.4 H SRifta ot w1 sTerg W& R T g

100 |B
50+

0
=50 e

g (N)

o7 6.4 fod) it R $IRIYG 96 F 3iR Ryt w1907 ae7
f o faeeraT & &9 wEl

x=20m T F =50 N 0) g1 g4 o1 st f & e

2 gt aftamr 2

| f1 =50 N

7E T o Tty e @ 3R SRIfUd o F ok faodd

feen o sl o 81 THfa, S8 ao-3987 R SRUNCHe
feun =1 @R y=f¥E@ feman w2

il g o2 T sl W (31Fd ABCD + HHeAs
CEID) &1 &9%d

1
W, =100x10 +§(100+50)>< 10

=1000 + 750
=1750d

0T ST G feRall T h1d W —3TRId AGHI =1 &5thet

W, = (-50) 20
=-1000J
TRl et ST SIel- 3787 o SN TS &1 IR g 9,
&Rt 1 Foe RO 2 <
6.6 Uladl ot o o wred-Sl wi

T Yiadt st o fa S-S 99T i f9g FE &5
forn wrl SR Tifast =1 @) aRoned § el aftfed
2| e 51 HE-wel YU & UHfaHE U 9 & faEn
w1 Wit w11 TS S giEdT L R

dK d 1,

dt dt 2

dv
m—v

dt
dv

= Fo (T o TR Faagar m-——=F)
dx

—F=
dt
Ad: dK = Fdx

Wﬂmfwﬁr)cﬁafﬁmﬁaﬁxfwwwmﬁm,

Kf xf
dK Fdx
K; X
et x, 3 x, 3 W K, 3 K, H1: Wfe e et
st Sl 2
X5
O Kf Ki Fdx (68a)

X

iR (6.7) W W B §
K-K=W (6.8b)
TH YehR qerd! et ok ferw st o T et €1
BTelfeh hTd-Soll YHI 3Tk YR o Y9 i &
T g T =2 % T e A e
TR G T FHEY e HA T AR H T8 A
o T Fram &1 gaERe €9 81 =g %1 fgdta fram
fepdt &7o7, o0 g 5ot o ST WY Sual € | S-S
T § U el o folq TEeRe ffed €1 3@ g 9
e 3 it Frem = Ffiea wferer o o7 oot W
T T ®9 ¥ Yohe ! ol dfcsh Weh Y= et oF
T Toeher o &9 H BT €1 SE S 3F i W
72 2 fof <1 = i fermett ® =g w1 fgdta frm wfew
&9 F a1 € Safeh S-Sl 794 1y &9 H e €|
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ofiferht

g o S e T A A A A
ol wHE S- ey Hey o fafeq el 2l

b IITETUT 6.6 m (=1kg) FTEEH F1 Th [EH
aﬁﬁwmvi:stlaﬁW@ﬂEﬁ@
x:O.lOm@x:Q.OlméﬁW%@ﬁW
I | ek W T Al Tk 9 (F) 36 &5
F x % AT T,

F.=— 0.1<x<2.01lm
X

-0 x<0.1lm 3R x> 2.0lméh‘f?fq
W&l ke=0.5J | T S8 & T e ol IR et
2, sEet sifm fast S oIk =t o T Tor
EalE

Ze7  THEO (68 a) 9

2.01 I

—dx
X

K, K,

0.1

1
Emv kln x |(2J:(1”

—;mv,z kln 2.01/0.1

T

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

Uf:wpKf/m:lrnsf1
2 T oF In 3TUR e W TRl &A1 1 Uehias

o €, 7 fF euR 10 W fed wem e
[InX =log X =2.3031og  X] <

6.7 Terfast o=t ot sriiemom

Tel * feorfast’ v ot Hrd it 3 St HreT A1
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1 o

E, =mgh+ 5 Mk (6.11b)
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qet oF =R SR 9gd §F &9 argHved H gAd gu
et i SwE & e HR-dR aAveea
gy (I I% fhaw & &0 =& 7 8) * fovg
&7 o 0T HH Bl ol 8 T oft Se-Si8 e
SUUE Yealt o WHIY ST & A SEh! =t H oA
g # Bt ® 2

fo 6.13(i) ¥ ws =AfF o1 7o § 15kg &M
FE FAE 99 2 m doa 21 o 6.13(00) |
TE 3t B g ST WS T i Eied gu wer
?1 Tl foeft o gE eI sueh g f W
15 kg T 59 TR g © | UReher sifsg
o frg foafa & e o &l atfuss 2 2

6.6 W& fomey + W@fea ®ifwT
(a) V& g el a1 fepdll % W UFas il il © a1 owg b1 Terfas S agdl o/eedl By/eraiet

Tt B

=v

o7 6.12

<=
15 kg
()

faT 6.13

(i)

(b) freht =g 5@ =MW & faeg frw T @ w1 fom gwen Tt hieyferfis s A &= e R
(c) Tt sg=w freha o a1 Hom-uiadd &1 S o o6 ol Je/aTafia ael o Sig o STIeRATIaTd

Bt B

(d) fort <1 et o ergeeer Gog o o U, St 9oz o o1g T o §; R #t et s et/

W gawgd S el

6.7 waemsy fe frefafaa Fom O € O 6l S0 Sa % fog wmror o
(a) for=dl <1 fiel o vyomy wog o, yois fie &7 gan o o gue@ T @
(b) T fie W =R i of oTafie 9 @ o9 &= 7 T W 8, THE & Fa o waq Wi

Tt B

(c) wHfd ® y® 5o o ferw fRet o< o o, foelt fie =t nfa & fer w0 &@ s @@ 2

(d) el stocaey weug o, Tl om0 @ifam wiiae oo, emefen Tifast S o S9SN ® B ©
6.8 frfafaa 1 ST =AmYE®, SR Afeq T :

(a) frel < faforad-Tial & woaeyr woig o, 0 WS o Gog 1 ofeuaty ® (99 3 "ueh o et )

ol T ST Gk et 72

(b) & W & foret goamey Gog w1 oy oy § w1 por WWE Fam wifwd T v?
(c) foreh eryemes §og o forg W (a) & (b) & fory amyeh ST o ©72
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(d) =g @ faferd-iiar =t feafae St ot 576 bl o 7, goaheu-gff W Frsfe et @ 4t wog
T BN A SIveArey 2 (A Sy T Rl W weg oh U 9o o S feefast i 6t A
W R T, F e ffie =it w59)
6.9 ®E fig o faummeeen & 2, o=R W ¥ TRfar wfa w 21 gHel fRd ¢ wwm w & T vt
ERER I
@ A2 Gt G A2 () e
6.10 TH fie omR vl o @ o wywe § wh @ G F whmm #1 soew ¢ @A o foawerm,
SR &
@ 82 ()t (i) A2 (iv) 2
6.11 Tt e W fom 7@ et 3§ Tt Fews qomell & TgER z - 3147 & oTgfaxt fa o forg s

F=(i+2j+3k)N
S §, §. k P e, Y- T z- A8 % STIRY UHTE AW 1 T oG F2-374 o SN 4 m T
T % T WA o fou emfia a@ g feen e @ fea e ?
6.12 foreh efafte oo wom o & solde SR UH WEH W wgEd e § e uedt ®ur w i s

10 keV & 3R T W &1 Tas o 100 keV 21 390 HE-T1 Aol &, Soiagi a1 WeH 2 3t =ei
HT AT FM@ HITC (SR H FAAE = 9.11 103 kg, W &1 5091 = 1.67 1027 kg, 1 eV
= 1.60 10-'J)

6.13 2 mm 5o &1 auf 1 FE 93 500 m FT FOE W gest W AR 1 98 oAt oy = ok eme
o o (g & v IRy % FR0) WA ©ROl % Wy R @ it e sifusam (dma) =
W FT Ol ¥, AR THR AE THATE oA G MG FIA T 6 BT I W IHHRT AN F T 9 W
a1 el ¥ Eea 99 g/ R T w AW grm 2 Afk 9% ® = gesh 9% Uged W 10 m s
B A "ol aen H oot 9@ g fea e s feaw s 2

6.14 et o= § FE 210 200 m s F WA G Afierd & W 30° H KO T g Qs AR A
THTHT T: SH = § TOH WS S 21 56 GEg W G Wi €2 U8 WEg ToueY § A7 SIqedey] ?

6.15 TRl 9o & g W @ FE G930 m? AFAT HT G F IR H 15 e F o @ 21 Ak I gesht
T ¥ 40 m W 7 AR I K1 &M 30% @ A 79 g fhe foga v s swEm fRen e 2

6.16 I TAE afc-foaftn TH-gm & Fueh ¥ ¥ IR et wiRfeq o W formemen § € ek Wy wAe
T T HIE TEQ Siel-TeAi, S R ¥V we 9 A ¥, 9 Heg h ¢ AR W weney
? @ gz & uven fEfafed (FF 6.14) @ siA-1 9fomg gag @2

o o
1 23 % _ —
__’ 2
v
>
=0 ——V—> (i1)
123
—> oe
---» (iii)
14
3
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6.17 Tl ook o Tietew A &1, S SEEieR § 307 1 S0 996§, Bie 91
W AN R, fammeren ¥ 1@ g Mos B ¥ Tk ¢ o iR A 6.15 I
¥ yefifa €1 @ RIS foF G99z % w9 e A fRan e se 72 30
TieTeh! S5 ST hT SUET IS iR A fifoe f&F weg womer 2 !

6.18 Terdlt oiieieh o Tiierh w1 &l eTaen | Bigl T 1 4fC @iels & war
1.5m 2 a Fremy fog o oM W Tiers #1 e F4 gni? 7w fEm T
2 o Tuwt omfww S # 5% W 9 whww % faeg &9 @

-,

>

ST R " g a”
6.19 300 kg T=I9M HT HE e, 25 kg 1 1 9 forw gu foedt wiorfed

9 W 27 km h! %1 THEAME =1e @ TaaH 31 5o F99 99=e 98§ B

Tt fog ¥ 30 0.05 kg s &1 & ¥ et el & %9 W {7 o0 fa7 6.15

Bl ¥ 1 9 @t B9 o UvEa el &1 e &4 gn 2

6.20 0.5 kg TN & Tk &0 v=a x*/2 I ¥ A W T S e S a=5m Y%* &1 x=0 ¥
x=2m T% 38 oo & @ a0 g1 ffen T &t fwaw s 2

6.21 TRt TorER] % =T, &9%A A % g (e &5k 79 i €1 (a) J7 T 0 3 W gad o ol
oo & et @ @ ¢ TEA § TEQ Yo IOl GG 1 G 94 e 2 (b) arg i st Sl a4 ghi ?
(c) AT ST foF TerTererRRt & 1 25% el i faea Sl § ®qaid T d 21 AT A = 30 m2, iR
v=236km h'! 3K 9g &1 ¥ 1.2 kg m® ? @ 301 foga wfm 1 afiwert Fifsw

6.22 I Al oot FH HH F 0 10 kg 5ATH H 0.5 m  H F9E dF 1000 - S &1 T4 e
oy a) goraE w A oH F @iE gE e & 8 Wt @1 (a) 9% et o9 o foes fha
Fd F ? ? (b) AR TW13.8 107J o Ui fehatmmm ufd wear &1 S R 200 e w R AEE
Foit # ufafdfa g st @ @ 9% fRa T@ wd W eem?

6.23 HE IfER 8 kW fae@-wifd &1 Su9nt &ta 21 (a) et &fts Tae w @ emufaa 9 @l @) s
F ET W 200 W m2 B I 39 S A 20% A0 eSS Gy ol § wur=ia R S e
2 8 kKW i foreqa =mqfd o5 forw forat &=her 1 strerwaehan @l 2 (b) 39 &=l i qor fendht fafyme
o9 &1 BA F &ABA § B

stfaftem st

6.24 0.012 kg FoIAM &1 &2 el 70 ms! ST &fast =16t ¥ Jed gC 0.4 kg oM & ahel & b o
THAHT [k o Fdel qid & formrereen ® o Sl €1 ek Kl B4 W Uaell ari G A< T 1 Uik
FIST foh e fFg SO TF FW S & 2 o H U1 g SO H AN HT St SHH o

6.25 ¥ NIRRT o1 we, TS ¥ T w1 g ofus § iR g & T #A @, fig A W frer 71 fag A
U TOF U9 T TH-Th TR Hl fammeeen @ = owhmn o @ (799 6.16) | 30 3 TR T & g
W F9 TgE 2 R Y o T € W | ugeh? e Hif e Ak 6, =307, ,=60" T h=10m
& &t S weeril W Wl UF Sk g A UgeR # ferg o we @ © 2

o7 6.16
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6.26 Tdl & Ma 70 W WM 3T 1 kg FAW &1 e R 100 N m! fogm frems ot fain 9 e
T fo 6.17 o AR e B e i o @i fa fesh feafa o, faumrewen @ g W @1 R
oo & o 9 Uee oA 99 W 10 cm = faged S €1 ek SiX S 9 o Hed udu) i
@ HIf | 7 offSe for o &1 gormm sugoia § eiR faelt seorfea 21

k=100 N/m

SS6880 P

37°

o7 6.17

6.27 0.3 kg SoAM 1 FIE e 7 ms™! ®1 THEAH = @ = o @ e fore w1 va @ fiwan @1 9
fowe o wef ¥ Thua ¢ (fowe 1 o = 3 m) 3R aro| T diea | 9 5 et S S
ge 7 afg fawe fer gt @ F=0 oMU SR 99 = s

6.28 200 kg 5o %1 H1E el Rt Tfrfed 99 @ 36 km h! %1 THTAM =16t ¥ TfaM 21 20 kg $o79H
T hIE T el o Th O ¥ W A T& (10 m Y e o6 9Ue 4 m s~ & =@ & el Hi
1 fawla faen & e @ o el W et % W1 B Ielt w Afqm W@ ¥ ¥ 2 o= % g ARy
FH & T W et A faRad g @ w02

6.29 = fu @ fox 6.18 A Ky 7y ferfaw o=t ol # @ HE-W g% GWew: & faferad-Tal o yem
oz H1 vl TE HOM? &l r WG F HE A F A T W YIE R K enefeAd R R

b

v V() V()
2R 7 2R+ 2R 1
Q) (ii) (iii)
v(r) V() v(n]
/A D
2 r 2R r 2R r
(iv) (v) (vi)
faT 6.18

6.30 farmreeen # frddl 9o =g & & W foar wifST nop + €-

WRi¥a TS o 39 vohn & f5fte e 9 7 S o1 S Soiag eTayd Scatsid B =eT, 31T |y
75 foRelt =g = forelt ek o6 B- &9 7 W waq o foaeor &1 Teeieio] Tef & e (9 6.19) |
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yfd swE S HAaud o
B-wui wI TEw

v

IS B-F01 &t
Tfas et

o7 6.19

[AE: 3T Y HT T S F2 qhl 0 A Th ¢ (9= goog Wieht 50 B-&@ & &@ S o fRe ded
FU % A FT YETAA HH A @ T om qw w0 A o AW W WA S 21 e g9 S
2 5 78 el 7930 1/2 (9 e, p 1 n) &1 HIE H07 2| olfeh 78 SSiA 8 o1 SeAnmiied o (Selag

% TAUE HI e §) THRN M STAfUE: w9 T i S 54 o Wil e § WER fw s 2
I H1 S G-I W YRR T : n> pte+v]
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TRivT 6.1 fEe WX ® =@ W TE Wi

T § T TR ¥ 60 kg THAM % TAEH U6 5N faf= 3w framendt § = w9 R wfE (ere) gEes R OE €
AR 6.4 FT Torarwemat A =9 @t T yfed (TEIT)
‘e wE et 2 dioee § yefea v ‘e

— 75 % oef o fira B 1 afk i Afeen fow w i aen fom

e ——— 200 Tl € T ok STt Wy T wimen ¥ wfgen 3 wiE Aitw

T =0 w77 fora ® | 5o oref e faega @ € fR e

T WS 1.2 B TR fRarsherdt § fRU U SR & ST S O
a T T o

foem wifsg fo =g =afe o=r =@ o, ¥ 5@ @ F W@ | Ik g R T A w e ewewert, wr-gel
Y9 g e § fF S " ® | 9\ et
(i) T TR (Ya W) # frw T e w1 7w w99 B W AW % oo iR g w0 # (Fw 6.20 f@m) |
(if) =/ fee w7 ¢
(iii) =AM 1 o 9 o TR SoM H fEe T egr-w wE g ©
(iv) A e (W) # el 1 featmn S U oW A ®, T o aue ® |
S fe &9 fom 6.20 # 3@ W B Iow wew A o fowmmeeen ® W@ o =, (ST 9R # e o s
A ®) % o S ® S fer ferrmrereen ¥ @ S €

V=0, U Vo
\\ //

=0 0 0

— ] FH —m»

ferT 6.20 T 9% F G T o8 S (F59) F (REA SElE T 20 gedt #1 aae @ Afrman §T SR gt 2 geat W
g 3R faerma: |

o FE-F T W TAE A S (FIA) WA H TAF 0 5N FA T FE myo?, B AR my @ H T L
T H AR g W R feeen § W o, 96 96§ o RO S m 02 /2§ SARE [ I H e 5w
T W R @ v, W formewen ® @n ® o @ T fafe S me? /2 ® 1 o S S B U hEd T § fEA T
F ¥ (99 6.20 &1 WEuMIqEH 12771 HY)

W, = 2mi?, (6.34)
T ST m = 10 kg iR <t afq & 9 fae § 1 Hiw S, tefq SI 7 7, v, = 3 m sl e

W_= 180 S[e/®aH
If% 0 TH h3H F 79 BT T 94 F GE 2 m W T q9 BE A 3ms! W F 1.5 FIT U The 9@ E | T
EESC RN Ex|

1%

P= 1803\5{_ 1.5 FEH/AHS
heH

=270 W

Tl & eI TE wfey R o wifed 7 AR STt A 9 HTB1 %H § e 39 fafty § wiwa-eitt o fafae s,
S el 1 feor, o wiawe enfe, 1 SUen #X @ T ® | 3Hen arfafied U foreey o 7 @ T e erfem fafee aol
ot o F S mew M@ e @ 1wl ¥ 9@ gemd: we get o SRR Y o Wil 5 IM W o otel ool
AT HT UM Hicd & | S0 Fgl ‘RIS’ wrl T I € N eW wE-Se YW 1 WA sk Wi g ey e e
% T % A BT wE W AL Frwet T | T YR, &1 ufed o o ot 2@ "ehd © | ufen A i fan fRd geem
A form o fafdsr wifa wem o ®




T 8

8.1 e
8.2 =R & W

8.3 TETHUT T HElAh
frem

8.4 w4 fradish

8.5 el W TEed @O

8.6 T % I3 ok A4 el
FWR g @

8.7 Trwa frafas &=t

8.8 TaEA @™

8.9 9 3IWRE
8.10 e § Tfaviiel SUE =i
il

8.11 JTIhIct ad Yelid SR
8.12 W&

ESIFL|
fommeit fawg

A
SAfaftea A=g

THATRYTT

9

8.1 yftrehr

W A AR Sitad | &, 9ot wsrefl & geafl 1 AR s gH
HT Wpfd B o od €1 S off 9% TR Hehl S T I8 gedll I
AR iRl €, Te1g ¥ e Sa &1 ol § T8 W W S o HEl
s o Bl B, SR aRel ¥ Fuf h1 ¥ gedlt T AR AR €,
qe 1= el & ogd o uieed €1 SR % Sen g2l & sifas
o Tefiferl (1564-1642) 3 39 e 1 A4 9SH 1 o wft
fave, =R 37k TAHH S H B, THUAN @0 § Yeal H 3R
@ e €1 UH el S @ o S 39 qed &l Wit e
fopa ol =18 e, IR 9T o 7 81, W 7e ffvea @ 75 5= e
HHqA R el Tl o W1 5 TAN hich Tead @01 &1 Th
A W T o, St 9] ° fRT T YT g1 U SAfues Fened "e
& BRI Fhe ol

3T I § € 9gd § 39 H a, TEl qO1 3ThRT A o Y&
S TG Fold B arell qEeTd eaeRs v favE @ E e
A o YU g AR H @R < 9 i i UEEH & R,
e fearfa o wreiiamel ®1E giadT & e 21 w=iF e @ "
S At fivel § 35 sifus =k five «f 3@ U, 5= 7' @sd
&, 3 S 9 % yreyfy A frafd 1fd w1 g @1 F1 e i
o Had YA JEIUG Jied i o6 § ST 2000 96 G4 e |
JEtad foRan on ¥ el Hied o, fSueh STIuR uHl s
fvg qr, T en 7% gedt T UREH X 21 W WS S UROT &H
STER R el &1 Heifaq i shaa g 7fd & &1 dehat
off| =i =1 Ufera Tifaal =61 9uiA S o o et 3 faar o 9"
fa=ma =1 giawfed foran 98 ogd Sfeat onl 38 S9UR 7=l i Jai
F Ui HW A a9 1 g9 & sl & ©d UF 98 99 °
Tieeier SIamT T o1l @SHT 400 ¥ o USETd AR Siers o of
36 TR o fagid gfqafed foru) qenfa, sz (5 of st )
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wfiforht

4 wEd U E T WY Y ° U AU ufispd
Higs H1 g fha o, fd gd ot uied Fed €
Soer rger g &1 9l T2 1 el w1 s A
T 1 Ueh IR A9 o U UIelvs o U $HTE g,
fSFeT 9 et My (1473-1543) o, A
T T fowfaa Aed ywfaad fean 99 gER
et 77, s T o feea feer ¥, <6 ofid: 9@
o it g ¥ R 3 36 fagid W HiE e
e T 39 951 & ofed Widftea wmdsi o &
Tefiferal &, fSTm 1o & g, o & fagg e
o HROT, GehH =l T4

o fefifer o € e § S % T el
&9 2] 38 (1546-1601) 7 37T THE o hiel
ST 7 S | H F U’ o UeTon @l sifHered
*E H o A ST g Shiod el #1 =g |
Yk TES SRl el (1571-1640) g1 fawermo
fFa T =i 3 Akl B R ok ®Y H dH
Tftspa framl g wfqafea fean, 9= o9 Fe ok
Tl & =\ @ S S €1 3 R =T #Fe 9
T Spe 7 FEd w AT e
weifer fom wefad i STl SRl
TR ® e g A S

8.2 X o TEm

H S d1F i w1 Sooid 36 YRR TR S Hehdl

1. wheytst o1 Fem gt 7' gy FHemsd F ufa
&% & a9 gF 591, TH Y W e gl & (e
8.1a)l

Tl o

G MLT] Nmkg' 670"

TR W gy 0 G
r

()

el s Wy Je G
T

()

Eiccl E o ms’ GM.,
TdA a6 LT 5t
()

o7 8.1(a) ¥ & 9Ra: & 78 577 TRfEa Sisaal gF
&1 frhedn fag P aon s fag A @1 P &t
ITGR qq A F ITTER Fed &1 oref e e
3 AP F7 37 2

7’ M FHeEE & died ¥ g o1 e
TR T2 hadl Jaiid Hanafi o & 7fq T Thd 2|
el fSeeRT o7 Tk faRTe g B 8, T o9
% B 8, f9 9gd Oerd ¥ 39 YSR @ien S

\_‘/

fera 8.1(b) T Iefga @f=an T € & 3 AR F, @9 F,
feog &1 theer F FF TR F A @ g T
ﬁqz?‘a?mﬁa:aam?am??/

3 fagedl F, 9o F, 1 =97 HIFU TH SR
g ol &1 F, @en F, W oA g sifgw) dfae =t
ek ¥ S I T it R S/ 6 o g W@ g
Ufet &1 I gL 9= 9% @ifae (9 8.1 (b)) 39
T Wl & gk ol SSaT hEd ¢ T € o dga
o fet off fag TR F, 920 F, ® 3RAT &1 A
apaftafda (Faa) 21 fag F, aen F, Sfgm 1 ity
Feadl 21 fag F, 91 F, %1 fHaRET &R 39 @
H 3 FgrY faud a7 <Efga &t 99 8.1 (b) &
29I R famgati P aen A W wiaess &L 21 @
PA %1 HeAfas defgqm &1 s B odun omrd
PO = AO Ersiaet &1 a1ef <l a1e1 spgerndt 21 foreht
g < foru <A1 Mgl T g H oo gl
g St € den ot G e g W B
St 21

2. gael o Tam ;. gF @ Rt 7' *1 A arel
@ qa g9 Sl 4 GHA SR 599 #d) §
(fet 8.2)1 7% F19m 36 Uer0 § wehe Bl @ o6 e
U TR «f fd F 94 2§ o 3 i o e
T W e ¥ g o Fehe B9 W Rl 1 Tl sTied
e e 2l
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fr78.2 78 PQd & uRa: Flgda Fen ¥ Afq Far B
fa D7 99T 0T At § TE 5 FEiGd &%
AA T DA &5 gRT IV T 8l

3. 2TEd el o1 W

f&gt w8 & URFHT HIA F1 T 3T T2 G
HReGd 3Tela o S7e{-1H 3781 & BT o STHATIIA
giar &

== < el Wt (8.1) H §F & ufid: eme* el
% Wi-he IRHA-Fe STk Ad-<e 21efi o Al
Hfeq T@ie T F

WROL 8.1
e fa o v i @ T ¥t
PR o JMEdehTell o | it gie % €
a = o 317 10'° m & WhteRt o
T = TE W UNRUU-ShA a6t (y) o
Q@ = 9T (T2 /ad )
10 % y* m* Uehl |
g a T S
LR 5.79 0.24 2.95
MED 10.8 0.615 3.00
et 15.0 1 2.96
A 22.8 1.88 2.98
Jeafd 77.8 11.9 3.01
Kkl 143 29.5 2.98
TEH 287 84 2.98
T 450 165 2.99
= 590 248 2.99

&5hal o f1I9 S HIvE Hom ey i feed
HE S Hhd 7 S 9l e well & foe e 2

et 718 T TH ATl Shsi 9, shesid Yd a1 U8
F1 foom 9 ofkw & ofw #E w@ 21 AM

*g 186 W A W M THEM W AN I

ST R (1571
1630) ST e o SR
g SEA TFH W R
3Tk WEAIEl gN 9gd
URYEYEF feaw T e
% MR R T&l &+ 1fd &
= fremi <61 wfqures femam
FR WY 98 & HEEE
& IR STh! T & i Freml 9 W A 16
IO 1 T I I 98 Ueed AfH o fo=iH
T gaE ok R | Jom HE W YHE H
1 Bl 8, U, T8 SAMHAT YhI¥eh! &

Heqgeh & ®9 H off 9 S 21

=hfse g7 g1 fag W 2 oK = o wiv fF 7' 1
feorfq qen WaT & wHY: raen p 9 <9 @S, 99

MTIAA & T8 g At T H 7O eFma AA

(f551 8.2) 36 W =qd fopa =l 2
A =0 @ vA)

3d:

A /At

(8.1)

=0 p)/m, @& v=p/m)
= L/2m) (8.2)
TR v o € 91 L HI0F WM e Si(r p )k
a2 TRl =g W & faw, S or % eEfw
2R 2, L Uw fadies e @, Sefs T8 ufid T
@1 B 21 37 Afad Tl o SgER A /AT
frrdten 21 7 erhell 1 AW 21 et 1
ot s 9 € T IR WA et o frm =g
o FEEl o gl L0 1 YO/ H 2

b SerETUr 8.1 WM i fRd TR w1 SwER
PR (fo9 8.1a) I v, 8, 91 T 9 T& I
T SP = 1, Bl{rp, v T TER W A AR
o TSI A7 {ry, v § Hay Tenfyg sifsm)
F1 T8 BAC 941 CPBUY 0 & H WM THA
m?

o7 I W B GRH PREL, = m,r,v,, Fih
e 310 7% 99 B ® T r, 39 v, RER o



Eipie )

&8 9@ 2, T 7a fa o ufta: fefl wohat o1 o i T |, 999 & 919 B Al 9iEds s

il r F

dt
R Y Wl 9 1 AFO ¢ F A @, A FH F H00F Ho GRTd wa €, 78 9ot g1 & 9
T d FYA T A TA r b SR B TH ST I HT A4 B W TG I W FW | A T T
Tl o BT € W T8 I qH FW
FH=1T 9, I9 A1 A Uk o fog T oIk 358 R frew ® o e €, iy, e fag © aer fag
& q feofa gfew & sHfRw B €1 (IfEn fo7) | =i o9a %1 9REw F, heaw faa foag @ semo
fag =1 30, r, & SN FR F=a1 € =R |
= 9 % q8d A § RO T Fed WET Tl €1 3HY I wewqul gRemm e ue B ¥
(1) S=<1a 9 o Jed fRE F07 F1 T TR TF guad ¥ HifEq @t 2
() = & o (A Fraa fag) @, fow Ta =t o feorfq gz o1 S5hefta AT oT=R T&a1 21 SR ws)
o %e a k= o o q8d e w1 frufs 9fRky SR 9Ha # sER &9 gerdl Bl

T A FHYA B WM HI AR HI AUS AU IER T A oS4 B R Swa 9,
dA/dt=0rv sin o.

IR o= F1 TN B0 G oF TR 9 § 39k 32-1R YA fRdl T8 Al A oF T3 H L
Tohd &1 Gfaen & e 30 gd 1 3o 91 719 Tehd € for st fufa foa ©1 7' W gd &1 ey
9o e 3@ 1 fen § @ €1 9% 99 I F= Fy), @ S ©, Fifh, F= G mym,/r? Sl m, T
m, R T SR TA o TN €, iR G ey 1 Afva S| o: R KU T S we,
(1) T (2) Tt &7 7fq & foaw A B0 §1 aRaa ® FeH (2) FR F guas f5da e R

Tr #5179 91 & d8d, FH7 F1 THI-79 &1 F F} [5G I P, W 71 OP & IR &l &1 O 7T F7 5
2 3 geafars o fora 7 81 At GET § F9 PA P aF W9 As =vAt & FW T 81 THT 9 & farg
PR @i 7 wyf Y@ PQ 39 fag W AT $i 9w swidt 81 At 97 H, r, FIEIE pop’ & &7 9 ToRdl

g ~(rsina) PP /2 =(rvsina) At/2) I
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F1 T WBR, L, = m,r,v,. 79 HIVT T WE0 Y
M, T Up = MM, T, Us

- D Ty
UA rn
ﬂ\zﬁ Ty >T, 0, > Uy

3rdfgm qen o wfesl SB T8 SCEM = ™
&5thel SBPC ! gl | atfues 2 (o 8.1a) 1=
& TR 99 & STUR, ¥AF 9HY Siael ° 9HH
&5Thel T B4 1 37d: U8 UY CPB W qF % Wi
3TeN U9 BAC &1 0 & H afus w93 oMl «

8.3 THEATHUUT T HE(AF 1w

Tk < e § foran € Ug W fIRd g ue 1 W e
B I I TEETRY o WEEH FIH T U Hi
o Thel few s o Fml 9o wfds TeamRn
o TSR] 1 HE T g2 = 7 370 ook o
HHR T 7 T2 19 o6 fob R oo 1 wen |
RGRH i a6l S5 W Yeal o 6 oh SN0l THh

e o1 AR g @ e i
v? 47r2Rm
a, = a = T2 (8.3)

Tgl VIS #1 A9d € S Edee TY 39 YR
@ ¥, V. 2 R, /T | Tad et T HH TR
27.3 &1 T 91 @ THA T% R, HT AA @A
3.8410°m T & THI A1 IR TH 31 GE&ART B
TRl (8.3) H Wfaeenfid &Y, A &H a1 S AH
W e €, 9 Yeal ok o Sl o 0T ST gea
& Y8 W B @1 g% A W HTT %A Bl 2
7€ T2 B9 W W 9L H <9a 2 6 gedl o T
I 1 OF I & W W W 2| AR TH A A o
& gedt o HRU TEAHHU FT HF Yol &k kS |
T & ol o FhAId e T, W EH @, R,ZIR
g R, W< e (Tl R, gea 1 B 7)), foed o
frfafaa e o 2 @

g _Zm
a. Rf: = 3600

Sl g = 9.8 m s2 T HHIH (8.3) Ha o M
Y WA WA T T U A = H A Ru M
TEATRY & TafAh 7 i gfaufed s o AnfeeH
fe :

(8.4)

59 fava ¥ 7o five = g five &1 w& a9
T TR e @ fEen ufmm S fuvel &
A o U o STIRATIAN qi 3Teh & i
Tt o ol o FHA 2 21"

T TG0 T&d: <2 & UAG T YT “ Wihfaeh
<YH o T fagria” (Mathematical Principles
of Natural Philosophy) fo@ dew o fufafin
(Principia) HEd %\ o Y e %\I

MU €9 § =2 o [Eaehu0 Haq w9
TER FE S TR € ;e g T m W R
&1 {6 A m o R0 5l F o GRAm

m, my

2 (8.5)

IFlI G

wfew &9 H§ HIHI (8.5) ! 30 YehR oHad fohan =
Hohdl
Foo M g MM
m, m, -
il
T2l G wrEfaE e fd®, ¢ om ¥ om, %
Qﬁe‘l@"ﬂﬁ%‘[ﬂ%r:g—rﬁ@@ﬁﬁ? 8.3 H 3Em
T 2

V4

o

X

fo78.3 m, & FRU m, W Tecdld ol x & 9
?\, 7el r, c,-r) 1)

TeT 9 AHH I 7, FAq m, R m, &
FROT A T SA F, — 1 ST 21 =2 & T
o R I & ogER, 9 | fag 539\ E m, W
m, % FR0 F¢- F 21 39 TR m, W m, & FA0



192

T A ey 9a F, T8 m, T m, o SR
TN ATl Fel F,, 1 WO HaY R,

F,=F,

HHIRIT (8.5) ST STIIAN, 3T9 TE Sqeted fuef
T F GHT § qd TH HEEE T B, i 98
frm fog sorul o dafua €, wafs = fawaia
fyuel, feept aftfd e @ar @, W famm e 2
Ife TR I fag AWl 1 R HEEA 2, @l o
g fpt & W 9@ o= fag THHl & &R
TR el o QIS IR o e Bl @ S TR
o 8.4 ® zwfan w21

i'\l 2=(- ?21)

T=(-Tn)

14
m,

o7 8.4 fag 5987 m, R 5 5570 m, m, 3%
m, & §RT SR F Tecarwyu] ae1 59 579 511
m, T T T AT 7eil & afer 7 3 awer 21

m, T A 9 7

Gm,m; ~
211.

Gmym; -
21 T31

Gm,my -
F, T4

1

2 2 2
1 31 T4

P 37EYUT8.2 ThEl wHaTg S ABC & To&®
3 W m kg @& & FHE goFEE @ 2
(@) 39 BIS & 5 G R W 2m kg &
T W fhad 9ot ARG 8 @1 ?2
(b) 3 2f¥ AT W $=79H 1 7 T L fa
e, df fohaT 9 SR grm?

AG =BG =CG = 1m @it (faT f5=18.5)

=g 1 Tttt

T 1619 T HER A gara a9 gfawfsa s
o6 ¥\ ITH Aaifed JeaTmyT & HEe Had Hi
=90, 1687 H, 366k AT 70 I 9% 8, e =
T o oS pfq franfafeen Faxfaw fafafen
Homfe’ 8 omdR W ‘fafafrer’ we1 S R,
EEINGRCHT

T 1685 oF T, TeHUE ot (F5eh M &
YR W UG Tl Hhg HT AW @ T T)
s & =7 ¥ faem o iR s=ie vfaam o
a9 w9ra & 8a Mo fRdt faoe o 70T 997 Fi
werfa & AR ® g1 =g2d 7 fom e gfa sw
o o1& drefgaepr e =fey iR sarn 5 39 9o
%1 Tq1 361 9gd 9Bl 1665 H B 38 T @ e
o JF IR WM el o HRUT ohiverel § arad ST9
TH BRH W SR B TS o1l 39FE H A |
A aEadt s @ e 9 e 7 =g &
T oF ®Y H SHh! FROTST 1 FEKA L o fog
AT foran oI 39k YR W B 9Tl hd T
WE g8 HE K1 FeAd &1 e 7 SAfaAmEEa
YA G0 18 HEH o T ¥ I8 Ho™ w1 qU
o femn fofaften, fafeme dafe &fa € ok o
% YR H F2 a1, AFEg wfash w1 Taas SR
2" IR Tt o, il R foei T Afaenifeg
2. TH. F59ER 7 9 96 i weTa ¥ fifafrn’ w5t
Jieh1 forgit| 37t geam, “ o1 oTRHt & fore fofafen”
e =1 fafeat o Hid, Toed ud eRyq Hferwa
! 9gd =S e SUN HT T il 2l

2T (a) YFICHS x-278] &1 GC o &= 1 10T 30°
2 3 T & HIU HUHF 139 99 GB & o9
T 2| WY Hohd Ugid § Aftd o 39 YRR

Gm 2m
Foa 1 1
F., Gm 2m i cos 30 j sin 30
F.. Gm12m icos30 jsin30 .

st fagra qen wfky I fom & $HEr (2m)
T RO TRy o
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m m
fer7 8.5 @7 99 5599 95 ABC & @7 vital W e
21 599 F5F G W HE F7HE 2m @ T 2l
Fp = Fou + Fep + Fe
Fg =26m? j+2Gm? (—i cos 30°—jsin 300)
+2Gm2(1 cos 30° - j sin 30°)= 0
fosew o &9 o, ufafa & MUR W AT TYaq

FT ST Tkl B T wRoTH St = g Wi
(b) T g &l & x-Fed Th TR Hl

FT A T qUN el y-SH & T @ B
Fg = 4Gm?j - 2Gm?j = 2Gm?j <
fopelt fereaiia fuvg (S geal) qen fag gommm

% dE [EERYT 9d o faT SHIERT (8.5) H

g & Tguam T fohan <1 weRanl fawaia faoe =

T fog FeamM fu U fag $oomM W 9a Rifta

H 2 9 31 G Il w1 e o T e e

T @ w1 9w AT g A FE A T Al

foraia five & yoe fag smM o &R SR

el o Wl 21 S U 26 STEHT 9 et (Sheigherd)

o TGN G HL Fehd & 9 g9 T HW 2 o e

3 fafere gl § Wt i 9 2 @

(1) et TEaE T\ & @Ed e e
AT WA ok amed feord ferelt forg, g o
el TR T S-Sk IAT & BT §
I fof TieT oF AHE oA Tl SHoh ohg
W Hhfad 9 &< 71 fowar S 2
o &9 ¥ 38 39 YR THA S Gehal 2|
e & fafq= &6 & &R0 T 6l &,
e & = fag 5oaaH ¥ faem Al Y
o TR qe 3Heh wead, &A1 fexnetl # Hew
B &1 et & Gt &l o ol o Sl 1A
F WY 3H @1 o daad KU o Hedh

B I € a1 had Wid & s W fag gormE
@i fHem arelt W@ & Agfse aRom 5| 9=
Tl 31 38 IR gt %1 gitEm ot S gl
&1 T fafy g0 9 e s W 2
(2) TUHAHN ¥ o Thdl WEe! el & T
30k Wide feom forelt farg goomm WX staRdur
A I BT R
T &9 °, 8 TR ¥ 39 uRomm &l 99
Tohd 1 el @iet o fafe= & @it & ofiat feer
fag, sormm w1 fafg= femedl & srepfia *w 21 3
I T TH T 1 i e % 2

8.4 TEEE Tradis

TEETRYT o HEHh oM H Te [ead Relid G
& WA 1 TR SR W T R S Sehar 2 de
T UHR & TAM HI Tauem S a9
Fafew A 1798 1 fora o1l S99k g ST fRu g
IUR] ] Faee fao 8.6 H <9iE T 2

'
¢
N .
N .
NN a8
1 g PR e R e
BN .- ¢ N
B T, EEER H i
. |I
""\.-

o7 8.6 FAfSe FAIT 1 TSI STRET! S T4 S, T
farmer Tt & (rentEd s9E T E) = A SR
B W Rfd oAl & S SR W@l S 81 5
faemer sl (95w gai GRT 39T) i gad
IR & 9d €, d 9% AB 9igl Y07 F &,
i 79 q1 ST 1 X9 Feopiaa & Sl
21 o7 I BT FAT GRT TG R ST e 8

BE AB o IHI 190 T T B WY o Mol I8 T
%1 39 T 1 T Tl AR g Rt 3¢ o @ felfea
fohan St 21 W9 & < o el i o o g
STIER Bl et o Tehe Tt fauda femsti o amen
ST 21 9 el fot H Twi STgen o1 freke % B
Tt w1 THA qe ool 9o § Tehfta s 21 98
T HE T2 A T2I R, TG hod Th aa A0
F H R S TR T Y I B AWE FTF-TA
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Bl €, WA el F e el qen sHek ke
B el & i TOR AHY A T TH et A &
FR, fofed aX o 99 9% Usd ol ¥ W d%
YA a9 S0 e ga STE0l o Se T8l
BN AfE e TR 1 e F101 0 7, @ I+
qA A0 O o STIRAUET 9 oh aXeR g,
&l - YA 9 I Ui Tehish A Hivl B .
1 HIY ST FA gRI 1 ST Tehell €, S o 710 o7
Aol =T STITANT ek q SAE HI0 AR et
T} & e TER ST ool S 2 el @ e i T
o FHAM! Wl Ieh Shwal W Heh[5d WM S A1 fohal
ST 31 39 YRR Al fawner Mol 9o Su ke &
B A ok Fsl ok A9 H L dR, MIA m
Tetl o FoHH €, @ o Tl a1 6 e & B

et o &= TEETRET o

Mm
PE (8.6)

I S AB I oW L €, @ F % R0 Scq=
I STU F A L1 OEEA BT HqeH o 95
TE 9 S FeAa o STt ok SR Bl 81 ST

Mm
d2

9 TR O 1 U&T0 hich 39 HHIHIU i FETFl
¥ G A uihferd o ST gehar 2

Hafeel W & 9% G % A9 H iR gu

qel &Fd G w1 Jield 1M 36 ThR 2
G =6.67x10""! Nm?/kg

8.5 T 1 T&HEd @07

et i M B o R0 a9gd ¥ Heh=il Meia @el
1 fietst =1 JF S Hehal @ 58 9o e @it
&g W A GaW o1 Giel 39 T8 W | Yedl ok
L H] i Hf fag T €9 ¥ 3 9+l @il o el
g3l 39 YR 9 Wit geall o ared forelt fag W zw
TR TR Y 5ot SR w4 S fof 37 weft @iei
o FoaaH fisd e ¥ aft uRom & eTgER
IR YA kg W Gehfsd & gedi @l &
YA 1 el AN geal &1 & SFHM g3l 3,
et o X Tohdll fag T, Eersdvl aa & F-l
AL T R ST @ fF gedt w1 wHw gorEe
Ih HR R Hohf=d 2l

F G

G

L (8.7)

(8.8)

qedt o iR o fagat o fou fafq fv= 2t
21 39 fa8.7 W = foman T 2

7 F TS

e 8.7 M, Jedlt %1 579 a9 R, el &1 52 €, geat
& 7 F 79 d e R Roq et @m § i germ
m @l 21 g9 Jedt i Terd: qEEd a8

Tect 1 & 9ifd o1& fRT geat 1 Hohsl @ietl o
firetert =t WY @R 7e fouR wifST foF gedt o
&= W r I W FE FHEE m W@ T R A P
rf5a & et o Wt 21 39 gl @il o fn et
e 18 atfus 2, fog P Sah i 31 o7 fusd
M H aftq qRom & SER 3 9t Ea P R W@
A T HIE TeAhET 9 ST T8 | B
<% @ et r e w1 Tien i @ € gen
fag P 39 M & g8 W fed 31 e/ r B @0
IE Bl Mem P W o s&@M m W 3 THR
eS0T et ST il € S TR YO S
M, 39 % T HHEA 31 3 TER P feem
TAE m W AR I 1 qRA

Gm (M,)

F= = (8.9

T I8 AMd ¢ 6 9O gedll 1 S ThEHH

4 .
# o 3O oA My = — RGP 21 el R, 7ol

F1 B 9o p 3T TS B T fawdid r e
é%ﬁﬁaﬂwél—;prsméﬁsﬂm

r3
2

M
Gm =% —
Ry

-~

r (8.10)
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IR g m gedt o T8 W e B, @ r=R,
T FHHL (8.10) ¥ 36 W THcah iyl I
M_m

R:

TEl M, e R_SHURT: Qe 1 SoAAA den e
TFEE m g $1Ha foha ST aren @ 99w
Wik g g il fopan s }, =12 & fgdig fem
TN TAF U Ha9 F=mg §W Gafed g1 31 39
bR

F G

(8.11)

F
9 n R (8.12)

g W& & W 4 ¥R, Th @ T R
Safse-yan g stean gud fafa 9§ o G 1 A
g T R_o M 1 WAl FTH T M b
TR (8.12) 1 WEE W A S Gehal 21w
HTOT 2 T Shafey o 9N § U i HoF 98 @

for “hafeer 7 gealt 1 e’

8.6 UZT o UD oF el A9l SuR TEed RuT

ot H <oT STER Yo & U= ¥ HuE h R feed
fordll fog TegAA m W o= IfST (9= 8.8(a)) |

g TS

&)
o7 8.8(a) 7t & T8 T fFH 39E h g

vedt F1 BN w1 R, gW fRw feen s 21 9fE
7% fag gedft § AT B, T Yol ok = W
(R + h) B A fag 5=mM m ™ &a & i =i
F(h) g1 fAféwe fovan wmon 2, af Wi (8.5) § &
frefafed ¥ oa 2@ €

Flh) GMEm2
(R h)

(8.13)

fog @AM W og¥a fhal W @ @R
F(h)/ m= o(h) T 39 YT 89 W il &

Ry _GM,
m (R h)

g(h) (8.14)

TR &Y ¥ I8 91 e & I8 Wgsh HF | HH

GM
T:9 - S h<<R, T GHE(8.14) F
E

=fagor U 3@ YR off form weRd ® -

GM

“Raen/Ry 90 Re)

glh)

= 1% ferufa i w1 I B W

E

gh gl —

R, (8.15)

TH YN GHIHLT (8.15) W TH W 2l & fF 9
AR h & faU g 199 O (1 2h/R,) W
ol 2

379 BH Yol oh I3 oh A TR dWR feod e
g oM ma foma & four &3 &1 T en W
=1 8.8(b) W TWMT STTHR 36 THAM 1 Yeall o s
9 gl (R, - d) 551 & BR Tl aa1 d Hels o Th
el G o fieteht s 7 "ehd €1 99 ST H m
R d "R 1 98F @i & wRU A 79 o
AN ¥ aftg oRom < FRO I TSRl a%
(R, -d) 5= & R et o SR T 5 &1
G € fuel e o affa oftomg & o99r, 39
B T o H oA T YhH T S TR B ek
FT I T SHF hs W Gehfsd 21 AR BR
et 1 FeEHE MR,

M,/ M, =(R,-d)®/R>? (8.16)
Fifer, Rt Mt 1 ToHAH SHR! B o =9
o STIRATIT Bl 2
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(b)
for7 8.8 (b) fEl &0 d Wg 39 T H Fadl
(R~ d) e 1 Bt ien 8t g & o Fimer dar 2
31d; fog 5MH W a9

F(d) = GM,m / (R,~-d)? (8.17)
WY M HE FEAiid S W, 6 9
FIGIS

F(d = G M, m(R,-d)/ R? (8.18)
R 3H ThR T d W o @,

Fld)
g(d)=—m

GM,
e o B T (R, @)

R. d

=g ‘; gl d/Ry) (8.19)

TH YN SU-S9 71 geall U A atfues e a%
S ¥, TR @0 HOAA P (1 d/R,)EN
Tl S 21 gedt & el ol O Helfud Te T
eSS qe € o I8 W 3w AF stfushan @
q WR TH Y W TR WU el e T8 qH Wed
T 2l

8.7 e frafas =it

et T feotfas T Y TN = PR g
3 g3 frafd w sod dfad o=t & w9 # S ot Afg
frdt wo +1 frufd @ W wE@ 9@ & FRO
IREfdd & S ? dl SH 0 W fefas et H
TRadd ARMd o9t gR1 39 $0 W fhu T FH &F
RO o STeh-STeh e BRI S 6 ¥H YEe ==
F g 2 5 ol grr foran e e =t T ge W
et Y e, 3 o1 weeft /et B § aen shee UW

gat & fou € fet fuve =+ fafas o= &1 #E
Trefeha 2t 21

Tocd 9 Ush Tefl =t & qe &q fordh fvg # 3g
I o BRI eafast o, N Teai fufas
TSl HEd €, 1 URehe HT hd 21 Ted YAl o
T3 & e o = fagstl W fa=r #ifve 5wt 7
Y <l gedlt 1 B 1 gor o =gd %8 & 5@ fw
20 @ b & UH Ul H Tee 9 oAEeiis it
Y o el @ 91 T mg Bl & 99 SqehT fEen gedt
% 5 H AR A 2 AR T gl F T W h AR
T feoa fedl fag den 3o fag & 3=
TR TR h, S9E R ferd fmd o= fag m
foaR X @ msEEE & fhd &0 &l Tea fofa 9§
Tad feafa d6 oW 3em H v o &, 59w,
3N e w3 T,

W, =9 ToreemoH

=mg (h,-h) . (8.20)

7fE &0 gedl o Y8 W h SR & fag W wE
ferfast =i Wih) T+ S 38 JR € fF

WH =mgh +W,
(T W, = Fera) ;
T I8 o 2 f6

W, = W(h) - Wh)) (8.22)

U Dl TIFART L | a1 T & 3 39
U1 F SAfqH o IRfver feafaal &1 fufas seted
& W & TR 21 oM AN o g (8.22)
Hw, FRE e ST €1 9w (8.21) H h= 0T@H
WEH W(h=0)= W, W< 2@ &l h=0 F &3
72 2 T <A fag geeft o g W e €1 39 TR
W, 01 &1 geall o g8 R feafas e g3l

IS TH geall o T8 § ARfesd gRaAl o faga
R fo=R X @ SRe 9Romd gt = g i
T4 I8 A=Al o et 9 mg STARafid @ €
9 T 1 qenfy, o o1 d HI wEl o SUR W
70 A ? T et & At o frdl fag W frem
TRl U1 T T TEld o i 9N geal o ohex hi
AR FRRE 2t @ 91 39 =t w1 uREm 2,

M
p=EMem (8.23)
I

(8.21)

T M, =Jeal} 1 SHHM, m = 0T 1 FHAF qq
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r 39 HU H1 gl o o ¥ g 21 AR 71 e ww
Eal r=r1@r=r2?|3|?(§|aﬁl? r2>rl]6%<_=ﬁmq9ia'7
3T W I8W H fhu T & *1 IRepe HL @
T GHIEHI(8.20) o T T 7€ Hal Ww el &

(8.24)

T YRR FHIH01(8.21) o a9, TH fRell g8 r
R feefast o W(n) 1 36 THR Hog H Thd € :

GMym

Wi(r)=- +W,

-

St fE r>R & fow du 2

¥ T 9 R W, = W) - Wr) | AfaE
RO H r= @ REH W= )=W, W«
T T T IER W, 3 R frofas ot @) 7 9w
2 3 AMfeT foh THiRTN (8.22) a1 (8.24) &
STIER had 1 fagel o o= feafas setietl & @
F1 €1 R Fifyaa wedwar 21 70 yafad 7 g
%leﬁwmﬁ%m%ww
a5 W gt &7 #1 fXefast S 39 w97 HI 3777
T 3G a5 7 & H T S arel &rd & 31 e
gt 21

T, TRl fog w ol o1 =1 feafas =t w1
ke 3 HU1 TR o Yedt & o aell o R,
S o U1 S SoTHH o STIHHEAR el €, e R
Jedl & TeEd 9 o &R fhH fag W Ty
faga &1 IR9 “39 fag W fHd FU F THE
gorar 1 feerfos Soif” 6 w9 § # A R

TE fo=m & SR W, T S R m T m
THHM o Th TR U r3W W W FHUN & [
ferfas st 2,

14 % (@FRFTHr= WV=07)

g o = fen S =nfew o ot 6 forelt 9+l

foga e & o feafas weil, Te@aEi/® &

[l Hofad i &1 Sensll (ST THIHI g

Tfssferd) o AN o S Bl @1 7 1R fagia
o TH TR H ST B

(8.25)

IGTEYUT 8.3 | ST o Tohwl ol o i WX feerd
AR U o T @t feafas sei 9@ Sifs)
T & = W fawa off F@ S

¢ AH T Yo H B FAHH mE, 9 91 R
ST 1 %1 TR T {50 ATl 4 5o e aen (f) 1
0 91t 2 TIE I F) e e w5 fefas st

m l m
[ 9

o ®
m m
fa= 8.9
2 2
W(r) 4Gm Gm
l J21
~ 2Gm?2 9 1) 541Gm2
— 1 +E =—-39. 1

1 & = (r=J21/2) W e fawd,

U =—4J§%

8.8 Tl =it

7fE &n oo el o foRel weer i %herd ¥, i eH T'
o & foF o7 R oo gedt W R S ?1 freee
TR 1 STAM ek & TRl fivg =1 sifenrfus
o qen gRFTE M § Y2 H GH & F59h FRO
fiug stferpifers el aF w9 W) €1 99 Wt
&9 ¥ gAR Aitass o 78 faem Soi= el @ Yo e
forelt five &1 3o Ifus o =@ § oW e
Thd € o @ TR gedt W ammw 9 e
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TH Y A IW A H el W Em wEn
el 3l &1 AF AT et T fivg e d
T B 2R TR 3! =@ v, 2| R fave w5 g
feafas qen Tfas Sitel 1 A B 31 e w1 A
it W, TUvg ®1 o< W e feefas s
e a1 B1 99 98 T 3 R FA ol

mv?
E@EFES) W, 2f (8.26)

A Ty 1 gealt (R, = geal &1 oo & v ©
(h+R) $=% W fed el fag ¥ oma # =@
V. ¥ el T A, @ 36 e & e el eoff

GmM
E(h+RE):lmV,2 L /74
2 ' (h+Rg)

Sell W& oW o STIHR WHIR (8.26) Al
(8.27) AU B =MW 31:
mV? _ GmM, _mV}
2  (h+Ry) 2
THIHTT (8.28) T T T&1 Tk ¢S TR T
ST =JAqH WH ¥ €, 31: 9T v off T € e
=fen) o1a: FR fIvg o\ 9% Tgd Thdl © 54 V,
ESEIRNED

(8.27)

(8.28)

mV?  GmM,
5 _(h+_RE)ZO (8.29)
V, 1 ZqH ° 36 TR0 o q_gedl ¢ foe
GHIHTT (8.29) 1 919 &l I & e 21 39 TN,
TRl Tave =1 o7 Tk U89 o fau (e7eiq geat §
TP o fau) SevEeR <IAaH dd 3H WY %
e Bl ¥

Ly GmM,

2 W h R,
It fqvg = yedl o Y8 W B W@,
h=0 3T &4 9w & @

(8.30)

(8.31)

a9 g = GM,, /R2 &1 3TN & W gH =
M W e €

V, 29R, (8.32)

T (8.32) W g R & &b W T ™
T (V)_~11.2 km/s W4 Tl 3 W TR =0
FEd ¢ HH-Ff AEE d 39 T veE o o
FT U 2

HHIRIT (8.32) 1 IUAMT el oifd ¥HH €9 ¥
TSH ¥ theh S aTe fvel o6 forw ot fopen s weRan
2, U % U9 B g & F W SSH & 758 W
TEA 6 e @R AL R, o UM W FEA h
552 *1 7 W ¥l 3 <A g TRE % S S
T o sl W g HAT W F qe S o Ty
TeATE e 1 A 2.3 km/s T 2l 21 98 W geat
1 o § o 1/5 T @1 7 R0} R ==
T HIE AR & 21 AR a7 W @)
T, T IR A1 39 T =G o e SN qen
3 TEH & e fgaE & Rl qaed & S|

b 3QTEIUT 8.4 HWAM BRI R M TN 4 M
ST % 3 THUHH 23 Tl 39 TohR W ®
T sl o g gersd (e 8.10 H s@ig
FTER) 6 R @1 <A T fer ® T €
m FHHA o fRel 98 w1 M $eFHE & Tl
% T2 ¥ 4M SHAH & TS % R Bl AN
g geifeq fhan ST 21 WS 1 SW HAaw
1 o foTu s W Shifse fFe™ Hhep STH W
9T W T o T W U U

mo am }/
e YN .
- [¢
—
6R

7 8.10

77 8@ W Ml o TR foedt Teea 9w
FW 71 33 fag N (e 8.10 f@w 1 gitam
Tk Y fag (feorfd) o &9 o %1 1 € @l & a9
Teefd: TF TR H e FW B AR oN =2, @

GMm _4GMm

= (6R—r)2
BR-12=4r>
6R—-r=%2r
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r=2R I -6R
39 3T H QN g r = — 6REAY Hafed
T 21 39 FHN, ON = r = 2R| U &l 3§ =1 &
Teiftd T 7A@ SS9 N dh qged A a4 R
Tk TIE TR UEEH W4 M ST ok T
e g U1 ] ST AR Giwd o fae gaie g

M UM o e o I8 W AAE Sl
Ei:imUZ—GMm— 4GMm
2 R 5R

ITEH fag N T F0 &1 = I 71 F AR-
TR B 1 3T N W A el gs w9 9 feafas
o1l BRI 1 2a:

GMm 4GMm
2R 4R

T e e FE & AIER

Ey=-

1 , GM 4GM GM GM
2 R BR 2R R
aFeran
Uz_sz(é_lj
" R \5 2
_(SGMJI/Z
" BR

el 7% e < # fawm ? 5 N W e
A YA T, e 59 F€ 4 M SAHH o el T THTA
9 THHT =Tt IR B B S e ¥ v am
A % Mol ¥ RUA B, SH JE HET I
A & fou B o @ R <

8.9 9 IUTE

9 3UE 9 faus & S geeft o ufia: afrmon w3 2
! T, 7l 1 g o ufa: ot % 9gd wHe
B ¥, F: oher & WEE i e 3 W o wEe
®Y ¥ @0 T 31 99 o1a 77 ® fF 3 swwEl
Yeafl ok Ufd: HET JRIERN Sreral SreeaEhi 21 geat
F THAS Wehidsh SUUE WSl B TSEHT e
RN e B R e 27.3 f& 1 ufehav & 2
S TS o AT A& o URd: FOH RIS o TR
A Bl 99 1957 & WeEN, foRE den denfre o
Hd & HoEey 9Rd 9fEd #E <9 R AR,

o “Hifqehl, A fomm o & o AR SuEnt o
fau wra-FfTa o SwwEl = Hansti § gAf=d A
g o7 T g

3« BH Yool & &R ¥ (R, + ) T W e g
T H T 3w W faEn w0, F@l R =g
5 21 A SWE F FAUE m 9N VIEST =
2, @ 39 el o fAU AEvas g 9t

mv?

P = R 1

A 7T oI HET & o b1 AN FREE 21 sifirshs
T TEAFHYY ge g YSH e Shar @, feges
qH

(8.33)

GmM,

FUTeRY0) = R, h)’
Tel M, gt 1 g 2

[HIERT (8.33) LN (8.34) o 101 el bl WHihd
T m 1 T 6 T B 9 B ©

GM,
Ry h)

T YHR heh S W VSR &1 WHI (8.35) %
FTER S h=0 &, a9l SWE &1 =9 Ve

V2 (h 00 GMg/R: R: (8.36)
Tel B Heitl g=G M, /R,2 1 SHAN fHa1 2l

Y% HE H IWE 2R, + h) T 911 VH TF Ll
?| 74 TR AFHH T 7

_27n(Rg +h) 27(Rg +h)3/?
v oM,

T8l B WHIHI (8.35) W VT A Wigqwenfud
fohan €1 WHieRToT (8.37) o Tl uel w1 Al i W eH
W e @

T? =k (R, +h)’ (&l k=47/ GM,),

(8.38)

AN T FeR H SEdwE w1 FrH § feeR
STIYAM geal o uRa: SWEl &1 faa o fog fean
EICI

39 9 SWIEl o fou, S geat o g8 oh 3Afd e
T E, hoh AF H et & BRI R, BT g |
HHiR 01 (8.38) H TIUA WM ©d € 37d: T ThN ok

(8.34)

2

(8.35)

T

(8.37)
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wfiforht

o SWRl & fau T @ T, g R, T
T, =27JR; /g (8.39)
I B9 THIRT (8.39) H gdM R, F 3Aifheh

HHl (g = 9.8 ms T R, = 6400 km.) %1 faeenfid
FE, @ T T B R

6
, [6:4 10
o 9.8
I 85 e & aUer B

b ST 8.5 T U2 & TN de SeHY A0 o
T=H 21 (i) A FEE 1 AEda 760 39
firfe qen e B9 9.4 x10° km® @ /A
%1 FAHM TR DI (ii) I8 T gL T
et de "I ¥ o uRa: g el H
qRerHT T @ ¥ 991 WISl 1 hEl &1 e
gedl k1 el 1 B 1 1.52 T | df Hier-ad
1 apaty feo i § s 22

Ze7 (i) T8I W FHH (8.38) HT SUAM YeAT &
SHAAH M, i T o SHM M, § Tiaeeiid ®ieh
F &

4n?
GM

T? = R

an? R®

G T?

m

4x(8.14)? x(94)% x10'8
T 6.67x10 x (459 x60)2

4x(3.14)% x(94)3 x10'®

6.67 x(4.59x6)2x10™

=6.48 x 102%kg

(ii) FeR o AFdRTAl o TH T ST HH W

Ty _ Rus

TZ R
TE Rys T Ris HH91: HTA-F4 A< gosii-gd o el
F1 g 2
. T, =(1.52)*2x 365

=684 f&
M 31 A qe I8 € R g9, W a9l e

m

o 186 W A ¥ & T SHER W e 2

& affafed @t W& #1 Hag T g 2
IR h AU, TART geat o 31d 7Y 1y qen o1y
e el 1 I b/a = 0.99986 2

» s 8.6 el Rl Ao : AT FEfafaa
e Ru M E g=9.81 ms?, R,=6.37x10°m,
st ¥ T5H I T R = 3.84x108 m Yol <k
TRA: T5H o IRHHT H1 A& HId = 27.3
o g fa= fafuet g gedt &1 somm o
IS

g7 (i) ugett fate ; e (8.12) 9

2

gRE

Mn=22E
E™7¢

9.81><(6.37><106)2
- 667x10™"
=5.97x 10% kg
(i) TEdt fafr ; == gel 1 SwR ¥ FeR %
STedeRTat o6 o w1 et | (T (8.38) faw)
_ 47°R?
" GMg

_4n°R3
GT?

E

4x3.14x3.14 x(3.84)% x10%
C6.67x10' x(27.3x24 x 60 x 60)>

=6.02x10** kg
A fafrE g e wHE SR UE B §, e
1% 9 off %9 &1 3R 2 <

SQTEYUT 8.7 WHIHAW (8.38) W feeridh jcwhi
et qen fohetmied | =aea ST k= 1072 &
m® &1 T gel ¥ 3.84 x 10°km R &1 FSH
% YRR & MedsdTa i faAl § e sifsw)

77 89 9d € T

k=10"2s2m3

—13] 1 2 1
S
(24 x 60 x 60)2 (1/1000)° km

=1.33 x10-*d? knr®
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THFHON (8.38) Tl k o f&U W UM 1 SUAM

FE T TSH & IHH HT AEdHRTA
T2=(1.33x 104)(3.84 x 10°)?
T =27.3d <

e Gfere, 7 79 (Ry+h) 1 Selga o o1 <
Y (a) U Ulaeenfyd & @ THH (8.38) Fl
el wHenel | off ] fhan S wehar €, 79 gedt
39 g h1 TH A W SR

8.10 HT ¥ Tfaviter IUUS ot el

HHIRIT (8.35) Tl ITANT A T IR Hall | =
v ¥ TfaEie SWE &1 Ifast et

KE lmvz;
2

* T A FHERTT (8.35) § W W

_ GmMg

C2ARp +h)

TE A o W ey fofes ot g R
9 geefl & s 9 (R+h) T W SR 1 Refas
EXIl

(8.40)

:_GmME
(Rg+h)

K.E HAcHs & Sdfh P.E UM Bl 21 qenfy

(8.41)

qfEm o K.E=%P.E, 37d: SWE &I FA Soll

GmM;
2(R; +h)

TH YR JABR Hell § Tiaeia el SWE &
T Fell T Bl 7, eorfast st 1 FomeAs
A GRS W oI TS ST w1 ] T B 2

S ot SwrE 1 shen <eigeie et @ | sEent
K.E 91 P.E 34 €1 99 o ¢ fag W =1 gt 2
T HeT o YUl i Alfd & SWE &I A el
o @l @ 9o T8 ROTeH 2l ® IR FE 7H erde
off e & sFifen S en veet == R ek € R Ak
FA el HAHS el A B dl U0 S F SR
T S 81 SWE Ted geat ¥ ufifd e W
G HT 7, 3F: SR S S el I
T Bl Wehdl|

E=KE+P.E=-

(8.42)

3GTEUT 8.8 400 kg A 1 hlg STE Yeall
o TRd 2R, 5531 1 g el § 9iGhAT X
@1 21 30 4R, %! IR Hell § T 3 &
foTu. 37w aeh Soll Uiehietd ShITSITl SHeh! TSt
qen fafas et o e afadq gi?

7 IRy o
Ei:—GMEm
4R

et 3id o

GMpm
8 R
FA el | aRadH
AE = E; - E,

E;=-

_GMzm _(GMg \mRg
~ 8Re | RZ ) 8

_ gmR, 9.81x400x6.37x10°
8 8

TS ST T W € SN FE AE %1 STENE €,
A AK =K~ K, =-3.13x 10°J |

feafas =sll o BF amen aiEd Fa e @1 |
T 2, sl

AV=V, - V,=-6.25 x 10°J <

8.11 TTAHCH adT AT IWE

i & FHIR (8.37) H (R+H o AF H 36 T&
YA Y foh STadsR T A 24 9= 81 ST, 9@
T T Yok IR ST &1 Sl 21 A g
el gedl & faved o & aof § €, @ 3 YHR w6
IWE, S TEdwa geaft o oT0 218 WA
HE o EdhIA o aUel B, gt o fRdl fag o
@ W fEeR Ydd 2 3 329 o forw uRtehe &
W (R +h) 1 A R 1 o1 H FIGT Al o 2

AE =3.13x10%J

roem. )’
Rz +h =[ EJ (8.43)

4r”
T=24¥= & oY, TR FT W, R+ h= 35800
km, St 7 gest %1 B R W wR1 @At 21 9



Jiafter # ORa w BAT

aa 7 1975 ®, 79 :a-3WE &g o J&9U o WY Sfaie I | FouT fRan wriwn & Ted FS an §
TR IeT 9 FHF & Gifadd T9 g USH R MW &1 1980 % YRS H, Vet gEen & swEl #i ofafer §
o o foTU 39S W& Al 1 ITAN fRal TN ST SWIE! S iy § 9 o HU%mA 1980 ATl W H
7 H IE U IRS (IR GR FA=A SUE) THURY SHEl i S@en Ff g&ifuq 1 1 g+ © IR 7 H1hHn
gfess & off Jerar w4 91en B 3 SWIE, T, T it Sfasam R sy ¥ fey 9 9t A ¥ swm
fohT S €1 INSAT (R T SWIE) el & SUUE 1982 o J& § R HAR 91 UEq &1 Jfasamit o ferg
T T INSAT S o fau Fuda qamor are fEfsa e U 9Ra = 79T Jodehlcll SUUE! ohi &7HdT T &
2001 ¥ fohen 519 I8 T ISR X HAR STE (GSAT-1) TaRel & 951 1984 H TeheT TH1 Toe] AN SAaRke
T 971 AR Aqfiel STHEU HeReA (ISRO) Ush &€l THeA © Wl 9gd H ohes JIaildl €1 S9! TgE Jeq0] ot
(SHAR) 4 efieier & & S 912 ¥ 100km T o 21 T G Foza Tt (NRSA) 35T@R o feke fierd 2
Safter wd FHaT ol 1 ST T Y o, STEHSER i Hifdeh! Sie JANTIET (PRL) B

STUR S gedl o favead ga o 9o (Auia el
T9aa) H gedl o 9Ra: g Sl °, T=24¥9=
SATTIRTE U, TRHH FI B, Todehlel SUUE Feald
F1 T ? fop T gedl WaM sTedenTel § o e
T o F 7 T A€ SR gedt & foRet oft fag
T feer wdlid e get & TS 3ol Afus SR
Th SR Thehd o a0 3T WIfkaemell Uohel o
LA Bl T T, I8 W AR STIHAT
ST § @ 3961 Fael ok T 2

T 9 € T ww ffvea emafa @ sfae smagfa
=1 foga g 9 sTeATHea gR wafdd &t |
fea-yaner & 39am gF A dea @ S
sTgfa et 2MH, ¥ 10MH, 2 wifae srafa & &
2, zHfere 3 a0 eavee o uRafdd @ S € 3|
TR foRell =1 g0 foran o e & yn 39
T R ot TR0 TR S Tehdl € S 9gd R den
el w1 Tohdl % HRO W& I G AL 9EA U
TEH-JERU 312@] 3T YR o §aR H ITART BH
g & e ¥ 9 o & TR s weRdn
TR0 S o W TfUd ®E qedel STE
R wefid eian €, 57 el o U0 Sk S5, gedl
& 92 &F W a9 YR Y Hehdal 21 9Rd §N
SFRer H ST T TS SWE T T & el
TR e ¥ foraeh1 fakgd Swant Se=R & fa srd
A foran <1 @1 R

STR F1 39 491 F YT SuE HEd 21 A
= T (h = 500 ¥ 800 km) STE €1 T 3 gedt
3 o & R T < R T R
Tedl 7T 1e1 W IR U g T 2R O A 2
(=fau a9 8.11)1 IfF T SWEl F AEdw
T 100 T2 B 7, o A fopelt off stenw @ R
H ¢ IR o €1 qefy, =ifh 37 STl w1 geeft &

yate 3TIEI TF T ° 3UE 9 fear
3 areit geat @ T3 &1 T Y2t (STEiHa gt w
)1 SUUE & 37Tl IRFHHO & 7T Geat 379 e W
Fo g7 7 T 2, faad e gt Rar 3
o 21



TS W SEE h TN 500-800 km BT €, 21d: 36 W
ot et St g el Wk e § oherel geall Wi
Tk B U1 A1 & 59 for S Wkl 21 Hor wi
1 ST Hafl | 3@ ST 21 3H FhR e 9 H |
T <3 H gl W ugT Q@ gealt w1 walam feRan
Tl 21 A SR e @, o= faved & Wiy,
fagadta qen ydia s w1 gdem U TR F 39
THR o IWE N UHA YA YR FoRA, HHH
foam o W gedl o qaieaRuia st o fau o
= suEnt 2

8.12

fopelt fug o1 9N € ot 2 e geaft 39 o1 s
%1 N AeHTtd w21 59 B R 7S W E s B
@ T T 9 1 &Y gl @ i 9% I8 TR
IR % faudia 91 aRifYa Fieh e faumg =) feufa o
Tl B 78 Tagr SU o o] gl @ 5 g9 R
feer fog, 59 oa @ ofewl fpel wHARR gon 9
et fvg 1 R T 21 AR B T & faeg
favg W FE 90 ARG 7 & a1 9% " R s
FAFT ot Tened w9 | five W 3 yHR 97
F T UW 3o ] e five & Tecta feuE
o HIU FHA A= BT AR Fo faw o 7 SR w
U SR SW e § war fivg | 1 9 aftd
2ol

E Heql ST foh HAMRR o o1 94 {61
FW 1 Fd Y I FL fer T 21 99 FAA & I
ot & wrg-wy fyve oft gdom @ g9 wifa 8
3q frafa & ot § #1 fg=me 71 g den a8 39
faUe W, | e 9 o RV g @R H A BT AR
Tieiiar &, FE 90 SRt T B FAARR o
%1 39 fefd o qredis Sl ¥ S fg=e 1 36 &
HRU I B ARE 39 U0 o6 &9 H g i SAgEl
W 7, @ aE W fefd § o W) % egda T
FHIT/ BN, Fifh IH W ST & 90 H FE a9 T21
T @ 21 38 THR, 59 ¢ {408 WAargds R
2, @ 9T 9N g €, 91 39 uREeA S 9
AT 1 Ui %ed 2|

gedt o Uftd: ufeemm ¢ aret fFd Swr ¥,
SWE & W B ¥ Bl THST a1 IHeh Hal i
T T U & s H e @fd T i
7, qen 39 T %1 oo, Aened w9 9@, =9 feafq
Yedft & e U o IR B 7 ST & il
F1 TAF I WAAAgEF TR B1 98 Sk Tw E R
St o e fopd S gedt & @R iR ® @1 o
ot suE & i 92 =t fohell IR & o 9
1 FIHE TR H| Tecd g 7] IeAien fawn
IR FT FA HAA 2, IF: SWE & iR 43
ARl o forg aifast steren Seater fegneti &1 w1g
e TEl e, Seh forg, weft fewd wuE gt €1 9y
T O sfaernteEy o fos St g6t 9o i <9 €

1. = 1 TEARYT 1 G FE 98 Seo@ wal & 6 i - @ e ol my 9 m, SEE o
fFgt A & ok A9 N TEElT SAHET A BT TRET

m,mn
1" "2

F=G—52%
.

Tl G WS Tec fes & fEw 99 6.672x1071 Nm? kg? Bl

2. AR Y M, My, M ....M, 3T 9gd ¥ HUI & FRU m THEH S RGN S0 TR o/ GROTH TEemhs o
IA F TG FHEA E, q TGk U TH TR fAg H ST FRA | WA e ekt Frm
S M, M, ...M, ™ ¥I% 0 m W IR A s F,, F,, ... F, &1 7 ool o 1earo fagr
% FER TOF 9o o fuvel g wuifeaq gy fa WaAdgee wE il B 99 3Rl ROTH 99 F

el & 4 3N 9@ R S R
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& TdfE Y HHor H g B

3. SRR % T AW 7% = #d § fF

(a) |eft 78 defaeia wemeti ® WA wd € 9 A 7@ Fan K R ww W9 R e g 2

(b) g4 @ FFt 7' 9% i T Y WRe 9E WHE Slel ® HOH 8F%d YHY F ¢ A8 T
T H1 T HE 2 6 T W AN Al [y g6l Shsid &1 od: HIvi Hem syufietdd
@ R

(c) fFEl 75 o H&T STEdhIa H1 o7 SHH! S wall o oTd AU & F T o STIHAII
g 2l
T4 % URa: R #1 JakR Hal H UREHAT H W@ U o edea T d¢1 B R § T8 §ay

B B
T2 = 4n’ R3
G M

Tgf M, gF #1 HEE ¥ et Te w1 gd o R am g wamd € Ak R %1 i 7
w1 e Fem oo I e q W W 3 @ SR W g wenei | §HE 'Y " an
g 2l

4. TEEE @O
(2) 925t o U= ¥ h SOE W
GM
h)= E
9 (RE+h)2
GM 2h
SR neen.
2h v G M,
ghy g0 1 R—E el g O R
(b) 3=t o TR=® F W d TR W
GM d d
d)= E]l-—|=¢g(0)1-—
o) R%[ RE] ol )[ RE]

5. TeeTwY a1 Wefl 7ot ¥ safan fRd frafiast S wer it uRefiq A ST SeRar @1 - gued %
fel 2w | TS oo ferf

V:_Gmlm2

-
T r — o VI I TET FO1 ok et e 1 ot feafast o 57 on o |eft el 1 etiett
F1 A B ¢ T v gTa w1 e SR e gA o W ¥ R ST @1 g5 i seAriim
= fagra & ogmee g e T @

6. A Tl forgm Fb@ & m soTm e # HiE &0 e qri fyve, e sermm MR, & fee o =@
Y faHE ¥, A S FU KT FA AR ol

E:lmvzfalw_m
2 r

Q@ AtF e Afas qen ferfas Feien # Am 21 Fa s A0 w1 ferd B
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7. R M % 9Ra: a B *1 Fan & m i §, S&iE M >> m, @ FeE w1 e st
GMm
2a
Te S fag 5 § @ wh frofes oo § agfeas fomisr o w9 o o R ?) fRE ot ofteg fem,
e, T Frerm f5od wan 9= 8 S iRt wan, w1 el Sl oS et &1 st den ferfast

E=-

Exi
K=GMm
2a
Ve GMm
a
8. Ul = IR ¥ UAEA =
2G Mg

T 99 11.2 km s B

9. AR g HU fFH THAAA TMelm WA AU Meid THfag Hfiad Sea9H fomm & 3™ Wt 3 9l
2, d Tl H H TH THR RGBT SQ R SE T e Wil h1 GHE SA9H 39 oh
™ Hehfzd @l

10.7% FE F0 fFH THIHA Mefd @e F A €, @ W F W W T 9 I 1 AR FE H0
fordl Grft 29 el o Sfiqe @, 9 %0 W oW 9 W % % Hi AN Bl 8| TS qA H o qwd
el Sea9E gR Riftd fRar S 2

11. 9ol (q el 99R) TR foayadE aa (Frefa swaq) o, gig &wan ¥, geai o &5 9
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[M LT Nm’ kg 6. 67><1O_ll
!R‘Ei g iWﬁﬁ EXll V(r) ML*T] J _GMm
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(sfeEn)
e fawa Ut Ly Jke' GM
T
(sfET)
Fraa E 2 ms”’ GM
eI e G [LT] Shia
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foemoim faug

1. fFeht foe =t frelt o five & TRcm U9E o oF=wid Tfa H IR R §9A Frefatea aimEt
e
(a) IV Hem,

(b) Fa FiftaF F=i
e wom w1 e @ e

2. FHIUF G W0 Fwr o f5dta Fam #1 ok @ wUa §1 9y T8 Teamsh v % Ry =1 e
% fem fafere @Y €1 7 fFdlt off =im 98 W @ g @

3. R = AW 70, T2 = KR ¥ feomish K 09 wenietl ® 7fa &6 9t 9ds U8 & foa 99m g
21 T2 Bl % o @R uRafia T @ gest w1 ufiem e St swel W =@ foueht @ @ @)
[(WHTRTT (8.38)]

4. =it SRl ® oraftel A WREHAT o9 FA B THH HRU AE TE B TR ofafiw w1 W smfeefq
H TETR T 9 Y ¥ SR 3UHT RO TS B orafie At aen SuuE < € gest $i iR WAy
fima 2

5. T R % 9o am @ et § wag e fe

Tl feoir 1 %o oft g9 X 51 Fwar ¥1 38 YA WAl Wed 99?1 T WA % 3T ER

WA Y g Hafed T S o ¥ @ Vo 0 T B e o % I B9 Y et w
w7 feafas =1 o afees fomis & =97 &% quE & 2 o 4, 39 fers o =0 ¥ e
qa it @l gl

6. freht fire ®1 Fa A ol ToH! TS ol (ST W9 JAIcTe Bt 8) qen feefas st &1 Frm g
B 9T % Fe (Fiq, AR ¥W WM o o five #1 o W frafas Sy ®), fRh fuvs @Y e
fearfee o oA Bl 31 fRdt SWE w1 FA Sl HwOTHE @ 2

7. Tearfas =it o o wrar=ra: fE@g <7 aren =15 mgh, 3ad |/, S a5 6 o oaia v R S ER
Tecg fefas ool o =R &1 df=ehe 7 e B

8. Tafy T fagell o e TecarRiT To H=ig 2, ey ufifrd g fyvel o e o e 9a w1
Tl sl % Sl w1 e ATt W o oy g enavas el #) R i weiia five & fag
39 firg 9 aex feom frdl 91 | @ 99 39 YRR O B S TR five @ que gorH SEe ohs
T Horfd @ iR sHfT 7' @ S e R

9. Tt et = i et wv fag W TEe 99 Y g €1 qurfy (feeh et @t % faada, st
3gd Tl @ IfRem wa }) TE wa o ¥ Al feod s fvel o a9l % omifyd g n 9
o ofi feer ol 1 ufRe™ T W@ TeeT wReT gyq 7@ 2l

A9
8.1 frfafeq = sw fem:

(a) @9 TRl TeeT =1 SEA il W TREeTTT S9 SEY 1 fhHl wiEd e o fiat W@t H Fehd
Fl T oy fopeht fioe @1 oferm, fee & W 1l & TRed T9E 9, S8 @ el o TR
oo et o= Rl SR Y TR ©?

(b) 9=t = Uft@: UREET T o1l B2 orafeEE H da1 wiE oy A6 e 9| w1 GgeA T
FX Tehall A et % uftd: IREwHT o oie WYE SR § 981 ®, a9 9 98 e
IA % YT HI M F TR 87

(c) AfE o7 geal W ¥ oF HRU TEEF T H1 ol Jeal W TS0 o HRU o 9 9 FE, @
o9 =g W R gd w e S % fa=e S qe ¥ ofis @ (SEE St oy WE S




8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

sl ® fXu T eMwel H HEEd W R HRd E1) qefy S % fawe w1 saRE yae g
% SO gaE o o #) A2

wel fased &1 T HiST

(a) St AT oF WY TEed @0 a8

(b) St TEWE F W (Yo H THHAH T Kl TN TERY) [T @0 a2l

(c) e =RU Yol % geAu/five & gemE W ek 9w

(d 9=t o FH= W o o R A faset % d= feafae wei-emm o fau §m
-GMm(1/r,— 1/r) ¥ mg(rz—rl)ﬁeﬂ'r%/ﬂm Temef %I

o ST T GE UE § S gd o uitd: gesh i qerl ® % T wiel § i el €, 99 gest &

Fell H GO § 3O Feff oHIg @2

e o Teh SUUE, A (o), P wefid et 1.769 &7 e wem w1 B 4.22 x 10°m B| 78

TIfEy foF gewala #1 SorHE g % ReAHE H G 1/1000 T 2

M AT o THr et U 9N SeHE o 2.5 x 101 dR € "R % @ 50,000 ly

T W feord FE TN T T 9IERA 98 3 ¥ FRaT ST @2 SRR 1 S 108 ly efe)

wel fased &1 T HiST

(a) A% frafst S w1 ¥ o | 2, @ Fa1 § T @ R ST F1 Fa o gHH!
T/ fearfest =i %1 FOTHF 2

(b) e ¥ UfGHE F A TRE IWE H YA ok [EEd U9 § Al fFreeer & fau emeves
Tl A e (Rt Swre &1 @) o frdt feer fuve &6 gedft o gae @ aeR wefm w6 o5
foq emevas o @ orfis/we Bt 2

1 fet fave +1 geat 9 Jaee =19 (a) fve & $emM, (b) & fag 1 safeefa, (c) veqo wt
f&em, (d) fvg & woem w1 erafft # SeE W R e 22

FE YHchg Gd H1 TReH orAfn Sefaxia wam § HY W@} F o el H omehg # UE W
I T (a) E® =, (b) FIVA <A, (¢) HIVE T, (d) s S, (e) feaafas st () et it
Faa wdt 21 gd & ofa frhe oM W yFehq % oM ¥ B HI T /R

Frafafad § @ ®F ¥ @ oy § oy a6 & fau gEaet @ wed €7 (@) WOH oM,
(b) =& W T, () Tl (d) Fempfoame s

8.10 THYHM SEH S &1 e Gl gR Uk g & U o s W e diedn s e

Bfew f== 8.10] (i) a, (i) b, (iii) ¢, (iv) 0 ¥ fHa X g =@m=n <Ti?

for. 8.10

8.11 ST FHEN ¥ fFdt afes fag P M e dua g dR @) d, (i) e, (ii) f, (iv) g gR ==

® ST?

8.12 et 4 fopeht Tohe *1 gd w1 W I T B Yot ok ohw @ fRG S0 W Uehe W RETRYT §w

I 82 G4 1 ToEE = 2x10%° kg, Je HT XATE = 6x102* kgl 3 Tel MR oyt H vl
IS (Fefra B = 1.5 x 10" m) |
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8.13 9 g4 H1 K deH, AAfq IHSR FAHH F1 heH oy HU1? T & U@: Jeait F1 FHan w1 ofiwd
91 1.5 x 108 km |

8.14 TH WIfT o UF Yedft-ad w1 29.5 T ¥ AR Yoot IF | 1.5 x 108 km T W 7, @ wfF g4 F fopaft
T w2

8.15 7esl & T8 W R o #1 9R 63 N 21 gt i B #1 omeft S9E W et o wR 39 aw
R e T fRa &2

8.16 7% AMA gU T gl THEHM SHc H1 T el € a1 36 U8 W R 9% %1 9R 250 N ®, 7@
A FHIWE F geat o o5 H1 AR oM T W TH I¥G HT G- F SN2

8.17 7=t o T3 ¥ SeAlRA: SR I 3R HIE The 5 km s 1 =10 W I ST #1 geRt W AqH e
¥ 9@ 7§ Uhe geAt | ool 0 a% STOM? g & FAEH = 6.0 x 102 kg; g & WA
41 = 6.4x 10° mdA G=6.67 x 10" N m>kg?|

8.18 gest o 73 W foRdlt weer 1 ToEE W 11.2 ki s @1 R a5 1 39 W 1 A T e @
waifrd foran ST €1 gest ¥ orefus R S W TH O HY A1 F4 ei? TE qen o Tet sttty
HT U IS

8.19 F 3UE JeAl & T § 400 km F9E W Yeal H1 URGhE HT W@ ¥ 39 SUUE H Yot & e
J9E | TR TR ¥ fRa S @ g2 STIE W FERE = 200 kg; et T FEHH = 6.0x10%
kg; g2t &t A= 6.4 x 10°m @21 G = 6.67 x 10! N m2kg?|

8.20 q M, Y YIF 1 %AUH Td ok TATH (2¢10% kg) T WER 7, TH W H1 AR THE THFR
% forw on ® €1 S 9 10° km T W € q9 TR =1 Sugi €1 A ar fRE W @ TRae? yesw
R HT BEA 104 km #1198 WA R T % @ 9% a0 ° $E e T g (G % 9 "E %
ITAR HIW) |

8.21 IR et TS g% 1 ToAEE 100 kg B 0.10 m @ TRt 4N N W THF TR 1.0 m
T feora &) T A o bl Wl THeM STt Y@ o oA fag W e @o qen fave w82
39 fag W @ wE fuvg 9ges ¥ am? AR 2, @ 9% Ggod weml B STeE ST

arfafiea a1y

8.22 941 & oA 39 oA ¥ i@ € R R goashel ST gesl % g% ¥ @ 36,000 km ST
R gedt H THH HIA B 39 SR o Fifa T W gesht % e 9 % HRo fae o 22 (e
R fearfast o= ¥ AST) gest w1 FEEH = 6.0x102 kg; 92t 1 B = 6400 km.

8.23 g % ToANH | 2.5 TH THAWNM F HE AW 12 km Y § Fo@ g 1.2 IRGRAT gfa TS 9
U FT @ 7 (S TFER F Ted dr H g a0 Fed Bl FS Uk R five, {1 teEr wed
&, 5 9t & o B1)) THes e 99 W T #E fuve, e 9t o R, F 76 T8 U feueh
w2 (P W T = 2 x 100%kg )

8.24 FE TaRe@H HT W 380 gl 31 30 F<Ner R et Soil @« 1 =y fF 58 digved @ 9
Hohell ST Heh| STINERM &1 5WH = 1000 kg; 3 1 To99M = 2x10% kg; AT & TAH =
6.4x10% kg; AT ® 50 = 3395 km; #7Ta ®I H&T ®H AT = 2.28 x108 km q
G =6.67x10""Nm?kg?|

8.25 TorEl Tehe 1 HTel o T8 W 2 km s 1 =6l § HEEleR SO IO Sl 21 AR Wl % sSrareuie
TRRIY 35 FRU TR 20% ARAF o T2 B S 7, A GIA F TS W A e | Id 98 Aehe
T 9 foRadl 30 & STOM? WA % EAEH = 6.4x10% kg; BIA w1 B = 3395 km el
G=6.67x10"" Nm?kg?|
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TR A4
BU(A0T T[UTh

el o foTt, STiaon o] 1 qefiehtol o &9 § foran T € |

1 km = 0.6215 mi
Imi = 1.609 km

Im = 1.0936 yd = 3.281 ft = 39.37 in
1 in=2.54 cm
1ft=121in=30.48 cm

1 yd=3ft=91.44 cm
1 (light year) TT¥1 a8=11y=9.461 x 10"*m
1A=0.1nm

TR

1m?=10*cm

1km? =0.3861 mi =247.1 Thg (acres)

2

1 in’= 6.4516 cm®

1f°=9.29 x 107m’

1 m*=10.76 ft?

1 THE (acre) = 43,560 ft?

1 mi*= 460 (acres) ThHE = 2.590 km”

R IPGE]

1m*= 10%m?

1 L=1000cm’=1073m?3

1 gal =3.786 L

1 gal =4 qt =8 pt = 128 oz = 231 in®

1 in*=16.39 cm?

13 = 1728 i’ =28.32 L =2.832 x 10*cm?
A

lkmh'=02778ms ' =0.6215mih"’
Imih'=04470ms ' =1.609 kmh'
Imih'=1467fts”

e &

1G=10"*T

1T=1Wbm?2=10*G

THIUT AT HIVHA =T
nrad = 180°

1 rad = 57.30°

1°=1.745 x 102 rad

1 rev min™' = 0.1047 rad s™!
1 rad s7' = 9.549 rev min™'
FHHH

1kg=1000g

1< (tonne)=1000 kg=1Mg
1u=1.6606x 10" kg

1 kg=6.022 x 10*°u

1 & (slug)=14.59 kg

1 kg = 6.852 x 10 2% (slug)
1u=931.50 MeV/c®

LECC]
lgem3=1000kgm==1kgL"!
A

1 N =0.2248 Ibf = 10° dyn

1 Ibf=4.4482 N

1 kgf =2.2046 Ibf

Rep)

1 h =60 min = 3.6 ks

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

GIE|

1Pa=1Nm"

1 bar = 100 kPa

1 atm = 101.325 kPa = 1.01325 bar

latm = 14.7 Ibf/in® = 760 mm Hg
= 29.91in Hg=33.8 ft H,0

1 Ibfin~? = 6.895 kPa
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1 torr=1mmHg=133.32Pa

el yrfert
1kWh=3.6 MJ 1 SFgereIferd (horse power, hp) =550 ft Ibf/s
1cal=4.186] =745.7W
1ftIbf=1.356J=1.286 x 10~ Btu 1Btumin ' =17.58 W
1 Latm=101.325J 1W=1.341x10" hp
1 Latm=24.217 cal = 0.7376 ft Ibf/s
1 Btu="778 ftIb=252 cal = 1054.35 ] FHT ATASRAT
1eV=1.602x10"J 1 Wm 'K '=6.938 Btu in/hft* °F
luc?=931.50 MeV 1 Btuin/hft? °F =0.1441 W/m K
lerg=107"J
TR A5

iU 93 LTI THT
BRI ) 9 gHem g ¥,
r B 1 g aRY =20 &EHA =q 2 2+bi=

4
r T 1 Al ;€9 =42 ; A = S

r 0 A p SR 1 TE gg OF
AP =2 02 + 21 rh; ST = 02k

a SR TNy Wdeda F1 B : 8w A = san

.
Tt 5 A - C
el +bx +¢=0 %\,aaxzu forg 4 5.2
2a ia*ﬁ'
eﬁ; A,B,CHT T,
_Sq‘&{ & 3
a,b, c THE 9 €,

A +B+C=180°

sind _sinB_sinC

r y a b c
E=a’+b>—2ab cos C
A : AR D=4 + C
0 X x -3E

forag 45.1
sin El s X

r r
tan y cot ud

X y

r r
sec  — cosec = —

x




gy

e

R

= Hi=Tehed: s

~ ofH ®7 i ®

# aUe & ®

= % TIEH €, 3H YR uRefia fepen S @
>34f%17mr%\’(>>6|@34f%%)

<% B (<<6|§HEFH%)

> Fferer € S1efel aUed @ (1edl, %H Tl 2)
< A T HAYel qUeR B (I, A T 2)
+ ¥ Ul /O

ocl:mrjtrﬁfr%\

Y 1 A

X Al <x> A x|, x F e A1

Frearfudia weiafieRnd

sin (90°— 6 ) =cos 6

cos (90°— 9 )=sin 8

—ﬂslitanatan in @/cos 8=tan O

sin® 8+ cos? 8=1
sec’ §—tan’ 8= 1
cosec? —cot’ 0 =1
sin2 8 =2 sin O cos @

cos2 8= cos> 0 —sin’ @ =2cos’ -1

=1-2sin’@
sin(o + ) = sin ¢ cos B+ cos ¢ sin B

cos (o 8) =cos ox cos B sin asin B
tan (£ )

sin g+ sin § =2 sin%(aiﬁ) cos% (aiﬂ)

cosatcos B =2 cos%(a+ﬂ) cos%(a -p)

cos g—cos B =-2 sin%(a+ B) sinlz(af B)
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fgue v
(1¢x)“_1¢n_’f+n(“+!l)x2+ ..... (x2 <)
(1ix)-“=1¢“;‘ “(“;1)" Fon(x2 <)
SETdIehl Ot

IO TE0T
, 1
In (I+x) =x —=x +§x — e (|x|<1)
TreriuTiadE yERr
(g Yfemmi W)
3 5
sin = —_ =
3/ 5!
2
cos =1 — —
2 41
3 2 5
ta = — —
n 3 15
wfgert 1 UEEA

A ST f,§ q9 k x-,y- dez- fEmet d wwiw

ii=jj=kk=1Lij=jk=k-i=0

ixi=jxj=l}xﬂ=0, ix]‘=l},]‘xl€=i,l€xf=]’
IS WKW a TSTHR -, - T -8 o ST = o,
a, AMa, ¥, 3% 70 TR faa o 2,
a=axf+ayj+azﬁ
UH AT a, b 9 ¢ @S wEw 2, 5
AT o, b T ¢ €, q9
ax(b+c)=(axb)+(@xc)
(sa) xb =a x(sb)=s(a x b) (s P A B)

T TS a T&T b o &= o &1 SHI0T H 9 AW
H0 7, q9
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= |
= (aybz —byaz)i+(asz —bzax):i+(axby —bxay)ﬁ
a.(bxc)=b.(cxa)=c.(axb)

a-b=b-a=ab tab +ab, =abcos6

laxb|=absin 8
ax(bxc)=(a.c)b-(a.b)c

. .’i l’i

a
b b, b.

TRy A6
A 6.1 SI & WSl o UEl H e F9 SI A A
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3

A 6.2 gy % T SI A= AR

3

Y143 ¥8z3FagddAgAn

HiNIRINInninn

E

S1 HEh

N/m> 91 N m?
Nm

J/s AT J st

W/AT W A"
cva CV!

V/A FVA!

ANV TVA!
VsAJ/ATIATY)

Wb/m? a1 Wb m 2

Wb/AdT Wb A

Im/m? a7 Im m

J/kg AT T kg

AR Ay
i
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A 6.3 fa9iy 7 aret SI Ul % uSl ¥ =ea S1 SO A

| o efian, iR
| fafere s, fafire ot @ wid frciom e
| fafere w5, T e

| fafe e
ol e

HUA e GhS
Hfa & Hiex
e HieX

=1 gfq Hiex
e gfa a1 Hiex

@ Ui hfear

@ uia feranm
o gfa fetfemm

92 9fd "X e

S ufd = H
Fee gfa Hiex
el Fid T H
perm fd = HeX
e vt Hie
T g e
@ vfa "

A 9Fe

@ Ufd A shfead

Fem g feramm
7 gfd T%e
qfd aERd
Eeafiinicrticn
TR T HeX
@ wia feramm

TR M HieX
T HS
e Wi wHhe
A\ T
@ gfd aEe

PIAT Pas
IIN s m?

Nm
N/m3 Nm'
W/m?

J/K

J/kgK

Jkg A J kg
W/sr AT W sr!
W/m K3 W m'K!
Jm*Ar I m?
V/ma Vm'!
C/m® A1 C n®
C/m* A1 C m?
F/m3a F m!
H/m3r Hm'!
J/mol AT J mol!
Js

J/mol K AT J mol'K™!

C/kg4m Ckg'!
Gy/s a1 Gy s
Pa’!

N/m?>3 N m?
Pa/m 3 N m?
Jkg3am Jkg!;
N m/kg AN m kg
Pam®aT N m
Ns

Nm s

Qm

J/m*3M Jm?
N/m AN nr!

kg m*s’!
kg s?
kg s?

kg m?’s2K!
m?s2 K™
m?s?

kg m*s= sr!
kg m s@ K
kg m™ s?

kg m s’A~!
m>sA

m?s A
kg'm? s*A?
kgms?A“?
kg m?s? mol!
kg m?s!

kg m?>s? K mol!

kg's A
m? s
kg'm s?
kg m's?
kg m?s?
m? s>

kg m?s?
kgms!

kg m*s’!

kg m*s® A2
kg s
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TRy A7
sitfaer Ty, TaTEfER 9@l q9T Jaegel o Udiehl &
U o fau | awigst
Jifereh TR 1 Felloh &9 W W= SIS qutAmen o fRd s1er O frefiug i & qon 32 e (1o
TIe]) <R W DU Sl € | Fenf £ i o o < s v ST B o 3= < Wi o U
o &9 § T Bl €, WS Felloh| b1 Gereh <9 o foIu ohe T Big a9 €l 2 |
A SAoaT S o Gl w9, é@—potential energy ED fole pee. 1 STAN Hifer TRl o T
fohan STt | Ted Wt H 3 Wi w9 Rl wemer IE () 2R9 § SuerEn S o
gfew Ul 1 9 TR H 9o WY wuarEn s @ | aenfy wen o wiew It S gl % wid w
I g e fopan < g 2 1
3 Aiferp TR % THEA B Sk S T2 WM Sigah foran ST ? | Tk s afdn 1 3o difas
T o fawitsa w30 Tk &fas <8 Sivet suen divey (1gen s @ /) & Wiy e fw
ST Hehdl €; 21T 29 A1 € % YH HId & gohH o PG & &9 H for@n ST Hehdl & (39 U
A ofer 9 & H W weuH o fau Sfud wrl W wses w1 Suan e S @) |
AR Tl o Wellhl 1 U (i) 2y § foran S ® 1 Wi % ofd o fom g stern fag
(.) & T S |
I & T, Ca, C, H, He, U, 3T |
TRl <RTEE § S 37hi o1 3eeid 3= dIU SAHIfciiad (TXHTY] Shlh ) T2 A¢ IuRfafad (SeaHH He)
& &9 ¥ ferat fman s 2 |
IR % AU, U-235 =FemEe i 25U foes e fonan S ® (et 235 S99 W& qel 92 T
I 1 e F & 9 U TEH F1 TE@AAE TdiF ©) |
A oTewah B, 9 6 IURfafed a1 ST TRl i stawen (T o e §) i
FW & fau fma S
IR % fAau, Cca’,pOT

TRy A 8
SIATAHT , S AT WAl A4l SIYAerl o Udlehl oh
ST o T | awigsi

Jiferer TR o AR o6 FedlRl B TAA (e 2EY) § Smyfaen S
TAHH] o HHE q STHIET Tl i ST Jofaren & B2 el ¥ RY Hieh 74 (H 2R)
o foren S @ | " o o Seoi@l, S kg, m, s, cd S 1 Yoiiehl o &9 o foran s €, i
&Y H &I | Al o A0 B wel ff 92 e # = foEd | aufy, Aeeh o ok i ohad aHft
g el | foran Sl 2, S A1 o Uelish b1 Rl S=fier o A9 W <gcq fohen e @1, uE feefa
o U T AR o UHA e W fepen S # |
IR o TAT : AR WX (‘metre’) o U m', “ T " ("day") o TAT d, AT STHEEATA T6 (‘atmospheric
pressure') & T atm, A B2 (‘hertz') o T Hz, A Ja (‘weber') e faT Wb, A5k S[A (‘joule')
o fou J, e TR (‘ampere') & fTT A, A a6 (‘volt') o faTl v, &71fE &1 U Udliehl o &9 H
oo ST 2 | SHehT helel Uk B TR € L, Toh "B e (litre) 1 ol € | UET 3T WEATH
| 9 TSR 8 Yo o 38R 1] B9 el fore | B ol Wifd § o= o forg foren w2

~




sftforeht

o U % Wellh! 1 Ik ferq erHifed sel W foren & v Sk ia # qol fam & e St
T AEHT & JdI! 1 Shaet Tehasd § €1 foren ST € sga=q | =&, tefiq fret a1 Wl
aga=A | erufiafid @ € |
Wagm:?‘WI_S:25@@":!2]2?(centimetres)agmmaﬂm25cmav_'5qﬁf?'l'@'[3|'lﬁ'[%\,
25 cms 1A 25 cm. U 25 cms., 21 T foran S |

o TIfAH (solidus) ST (/) ITAN 1 THIEA hadl Teh 38R o HHh Jdih oh 74 A=A dieh G
a9 1 Hohad w3 & fou fpan T 21w @ afuss Gifered 1 SwEn A2 T S
IR & AU, m/s® A ms? (m T 52 69 9 WH Digd gu) fa@ Tohd & Wy m/s/s T
1PI=1Nsm?>=1Ns/m*=1kg/sm=1kgm's'"Tg 1 kg/m/s T2I;

J/K mol 318 J K™ mol ', Tg J/K/mol T&T; < |

o e & Wellhi I U (T9) <Y | B 1 & 91 G o Yl 9o W % Fdih & =
FE M & DS a1 | 39 YR A Uil on 9gd [Tehe fordl e mad f9=1 a1 T, 5|
3 3 BR B A 98 B, T Toh1 fore sigfauSTe = dl 39! fored & T 5o w9 qaarl @l
YA fepan s 2 |

IR F 'TFI'Q :

TMERE (1 MW = 10°W); T WHE (1 ns=10%);
YAH (1 cm=102m); RIS (1 pF=10"F);
fohele (1 km=10°m); ARHIEHE (1 s =10"s);
faefaiee (1mv=107V); T &2 (1 GHz = 10" Hz);

feReAraTE—5aT (1 kWh) = 10° Wh =3.6 MJ = 3.6 x 10°J);

A5l TR (1nA=10°A);  HIZMA (1um=10°m)

TREMA (1A=0.1nm=10""m); < |

A “AEHA S R 106 m 317 | HTEsh! Hiel & SUeR 2, W1 Teh =1 € 1 W2 o ST9adeh 1 Giaereiieh
T % T € | 6 YT W WH (fermi') S RIS SAUE1 1075 m o SR €, 1 SUAN A1HH A
A | S o GlaHTSHE A H1 i A W1 € | 3 YRR, U & "k “SH” (barn)
S 102 m? e S 2, 51 SUANT ST 01 GoIZl § STUE HI o &thell 1 AT o Yfereiis
S & &9 G R S € | 9 IR e S "micrometre” 1 gl B Weifehdr € S ? |
gHh] <hIUT 'micrometre’ HIFh dUl "micrometer" i fom FWI_S2 e &1 95 %\, & o9 ifd & == %\ |
SI AT HieX T ¥h€ o I T I T9acd a9l 3T9adeh (cm, km, im, pis, ns) 31 AT o T HIH,
YR Feltonl o1 Fmio e &

o 9 HIE Yo Rl AHE o Wik ¥ TR oAl S ®, A Yoo defl Yl 1 WAlSH S9 HER
1 T 1 Ytk HAT S 2, F59 W ek w1 ST fRu fam 2 IS uAas S1eE SRUee ST
TS ST Wehell & | 3¢ 2177 TTSAhl o Wellehl o G191 WA ik g A o1T ST Hehd € | STl
& dy[ & 9 SR diemtig w1 9 @ e |
IS H foru:
cm T Fad 3¢ (em)*=(0.01 m)*=(10m)’ =10 m’, g 0.01 m® ST 10 m’ 1T 1 ¢’ (F&T G ¢ qel
m’ & = T A 2, Fifh qher 1 OE o Wdlish o TN Sl 5 € | R gefera 1 i
iferer e 12l AU TSl ATk el Bl St qeh T 39 el Ak o Tdes W gl A SY) | g6
TR, mA2ehHT Hd € 31 B (mA)? = (0.001A)}=(10° A} = 10°A%, T 0.001 A*3FET mA? FH+f T |
lem'=(10"m) "' = 10> m' WG 1 cm ' 31E 102 m ' w4 &

s o1 Ted @1 & (10°s) 1= 10°s, W 1 x 10°s 7;
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| km? %1 T4 3¢ € (km)2 = (10° m) = 10° m2, TYg 10° m? it =7e;

1 mm? T F2d 218 & (mm)2= (107 m)2=10-m2 T 10 m? H+f 7, 3 |

ferell qefor o1 sfehel SUAN T B | 30 WA €l R Uk & wdie o Wil word fRar St @
J W UEE F IdiE W Tl (Ye-or) foran sten e S ¥ o

I fau .

103/ 3T 318f 1000/ 37T 1000 m3 TG, k/m? AT k m® T&T;

109/ 1 31 & 10,00,000/m? G 10,00,000 m->Tg M/m?* 3/l M m- |

e o ellh hl T ok Udlish o W1 S o T g ToH B famn S 2, SEfs wehl
TG H U HId THI AEHT o Gl F GUR-YE ST o $S WM SighL foren S ¢ |
I fau .

ms ! (Felh m T s NS FG H, BIE 3G m T s Tk N WA Hh-TaIsh & foFH m HR o
T qern s Uehs & foru @ de Sk oI 9 TH Sigwd faan T ?) @1 a1 } e ufd g wy
“fieft ufa wee” =T |

TH THR, ms' [Feloh m e s Th-H o g -9 ek fered MU &, f57 qeom-Tdieh m (qefer
‘fhelt’ < foTu) e ofieR ohd | B 2181 oh WY AE® Tdish s (A ‘Hehe ' o fau) &= § fa
HTE WIF BT ms I Th 91 G Tk 6T 1 31ef 3 “fa fielt oere” wig “die 9fa Thg”
HAT T |

mS! [Tk m AT S Teh-TE o g I8 Tt ford 0 &, e gefer=-Tefteh m (qeer= ‘et o6 farm)
T AEh-Tdlh S 98 YA 318 S HHeh UEHY (siemens) oh T o9 H o1 1% T BI® mSH! Th
TN G A SR 1 e o freh-wredg’ ], wy ‘o faoh dee’ sy =i 2

Cm [Tl CT m Jerh-Yereh for@ MU €, S 61k Yolishi C (A et & fo1w) qe m (AEH Hiex
o foTT) 1 5o 19 9 TH Biew Feftd w1 € 1] %1 o1l “ oy dier” 7, wg S Hafa
&, e |

Ve T U JHerd e 7, el Jaer 1 Suan afed ® |

IR F 'TFI'Q :

10°m =1 nm (FHHZ) €, WG 1 mpum (FeimmEsmEe) 7= e |

10°m= 1 um (HIShIA) %,Wlmmm(ﬁﬁﬁlﬁa) T2

10-2F = | pF (il thig) &, W | puF (RS hig) T 2 |

10°W =1 GW (TTeme) 2, Wy 1 kMw (fretiemare) = 2, onfs |

e whiE wifae TR S A1 ATF U] o WaAlSH g ST 1 Sl 8, 9d WSk el k] o Flehi
o fordl WM o STAN i G w1 S ¢ |

IR F 'TFI'Q :

et Wfd et Shfes i J/mol K 36T J mol 'K & &9 H feral Sl €, g joule/mole K 3T J/mol
kelvin 31aT J/mole K, 3T =&Y formad |

St Wi 2Gel 1 J/T el T % ®9 | for@n S €, W joule/T LT T per tesla 31T Jtesla, 3
T e |

T Hi UHE HI Nms &9 F fo@ s €, T newton m second 3ALET N m second 1€ N metre
s JYET newton metre s &I forEd |

Sl ufd Fhciom Shfeed w1 Jkg K 19 Jkg' Ko &9 | foman S 2, g /kilog K 31T
joule/kg K 31&aT J/kg kelvin 31€aT J/kilogram K 271f€ &Y forad |
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o TRhcH I Yfaul o fert, g & Well I T o Tl o H 3T H A STl B e H |
W%TUTQF‘AIFI'Q:
10°N/m? =1 1 N/mm? fer@m &1 s1dem MN/m2 o &9 H fean s aifuss glaersys € |
= gt 50 sTrael sean sqadeR] fSE 10009k TUTeh WitAferd e, 9= 31 Semsdi &1 10+ (ST
n QUi ?) % w9 H fae # mefrha § S 2

o ST WHIUN § Fcdd WEHM! 1 AR el & S ifcer Ul den wiftes Uil & Al %
Welth HHH B |
W%TUTQF‘AIFI'Q:
e TR 9 (W) T SSHM () T ol @1 (g) & [OF®A o &9 § oFekd fohan < @ | 3
el % T H D TRYH W= m g U H BT S @ qe fored wHa e den g b |6 5o e
DS 2d T | T A watt (W), metre (m), 9T gram () S H51h Taiish| o W11 98§ & T =T |
I, THRTT = mg ™, Toieh W 9 o1 o7 Shidl & TSI HIseh-Tieh J2; m STHM 1 oo il
2 TSTHeh1 A -l kg @ A g Toed N0 i oK Hdl & FTHRT ABh-HdlH ms 22 |
THT YRR, THIHT F = m o™ Tl Foel 1 ek il @ TSTHehT AEh-Ydieh N€, m A9 i e
T 2 TSR ASTh—TdTeh kg @ TN ¢ T i ek Hidl € FIHeh1 Aoeh-Tedleh ms2 2 | Hifaes Tyt
% 37 Il 1 AT "farad" (F), metre (m) T "are” (a) o WY gfd & g1 =nfew |
Yellehl h [qdeR 3R (hecto) AT ISk SIaT (hour) ], ¢ [qeer™ Hel (centi) T AR hi2 ("carat")],
d [qIe B (deci) T A 1T (day)], T (qEE 2 (tera) A AR SHA (tesla), a [ T T
(atto) T AR S (are)], da [JHTHT BT (deca) TN AR SN (deciare)] SR 1 ITAM H
9y Feifad fo=rar e+t =fen |

o T H1 S 1YUNEA 1 FSAAM I Tl A “ fohalim " Al &1 CGS UMl & FeaHM oh 7o A
‘T’ &% W ST Rl (TH O ST 10°%h SRR ®) 1 SigHT ST €, S 36 H STHmH=-9
T Bl € | T RN, ek B9 TaR % A (Hi SAUdl metre) % Th SRS 9T 1 el
(mm) forEd &, S0 o A (TRl S19@ kilogram 1T kg) o Teh €<iel 9T 1 fefiferaiom
T fored, 9t shad M fored € 1 e favm ofifterfd Sa= €F 1 SR T @ 7R 39 gormE &
e TR’ o T W 3 hE SIS A UIeAd T8l i Weh | 37d: Uk SIIaIE oh &Y
H S % T ok Fe ST qe0T STqaihi o =8 ‘U & H1ef qHer TehT S S © ¢ fepetrma’
% WY =
W%TUTQF‘AIFI'Q:
10° kg = 1 H9THIH (1 Mg), Wq 1 fopett fhamm (1 kkg)T&;
106 kg =1 THSAT™ (1 mg), WY 1 AEHITRARTH (1 pkg) T&1;
10°kg=1TM (1g), g 1 THeATRATH (1 mkg) TE; I
TE P A 34 1 A € TR YR hael S WA W Te STAITEd Wellehl 1 €1 S e
afeq | AR AT ST HT FEER H A o Jdieh] 1 HHF HaH T8 ANEeHEl o 3TIaR FR®
YA FHIT, q G S AR, ot den difasw TRt @R 378 Heag g & Sfaa aided § swm
FH H g g S |




v, HIvE o
PrpToadE oo
(sin 6, cos 6, tan O 3TIf3)
HIE T
Eauipletu

qRygam e

g ST

I FIT
-, T

w1 et

TR A9

wifeer vt o favdia g1
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L]
(L]
[MJ/[L*] =1 [M L?]
1/[T]
[LVIT]
[LT]/[T]
M][L T7]
M LT [T]
[MLT2][L]
[ML? T2/[T]
[M][LT"]
[MLT2]/[L?]
[LJ/[L] A [L*)/[L7]
IML!IT?]
MO L0 T°]
[ML T2)/[L]
[M L2T2)/[L?]
[L T')/IL]
[ML- T2)/[L]
[ML" T2][L*]
[MLT?
[L?][LT /L]
[LV/IL]

(LY[L]

[LY[T]
[LV[T?]

(L]

[M][L*]
[ML?][T"]
[ML T2][L]




29.

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

36.

37.
38.

39.
40.
41.

42.

43.

44.

45.
46.

47.

48.

49.

50.

SI.

52.

53.

TA-2O (TS)

IV SAfed

EERIERGIED
T HT o
IEIETUME]
EEIlCE]

ifeh o

TS 37
S T,
oTANE e
TS et
feafas et

ot st s
Zardl

FIUT TET
el fredis
ESICANEREICY

fafre o e

& AT

AT 9RO
AT ST FHIOA

SOH[ HTedchdl

ST FATERIT
U STeE
(wdrez)!
STEhsT X

SV Her /AT
S1eren

A x 34

21 xS

TeE WO =a/gh

(Fell/ama ) /TR

T I dod/IH w =

ERIEIEE

Hies §&AT  wEA TS
TANA e A

(2 x TTEEE RO x geAt W )
FE (=Fd x W)

Y, x FEEE x (3M)?
T x e @R < HeE
Y x g ST x (HIOE IR
fria = sreram it

o1 =/ srrar Soil
A U x WA

T x (50
TEFHT X ETH
St/
S S/

Eaiclesil
S X Y

ST el

_for ® ofer
o fomn x ™
T FS x TER
&% x d¥ x A
AT x @ H e
CIPGER: R ECE

(M) 2/F=
(So/EF%A x THA)
(aqra)+

[ML2 T*)/[T]
GEC)l
[MLT?][L]

[T']

[L]

[LT' /L]

[ML? T¥T}/[L?]

[MT3]/[LT"]

[M L? T2)/[L?]

™ML’ T ML T
[ML][L]

[LT2]%x [L]*
[MLT?[L]

[M][LT]?
[M][LT?][L]
[ML'T’][ML?] x [T
[ML?T 2]

IML2T2]
[ML*T?][T]

[MLT ][]

M][M]

[ML2T2}/[T"]
[ML*T2}/[K]

[MLT2)/[M] [K]

[ML2T2]/[M]
[LV/[L]K]

ML*T?] [L]

(L7 [K] [T]

(LML)
L]

[LT'J/[L]
[ML2T?]
[LA[T][K]*

[MI?T?]

[M° L0 T]
[M° L T
[M° L T]
ML’ T?]
[MLT?]
[ML'T?]

[M°LT"]

[M°LT']
M L? T?]

[ML?T?]
[M L2 T?]
[ML?T?]

[M° L° T

[MLT"]

[M'L’T?]

[ML>T"]
[M L*T2K]

[MO 12T2K! ]

[M°L? T?]

[MO 1° K-l]

[M LTK"]

M T?]

[M° LT?]

M L°T*K*]



54.
55.

56.

57.
58.
59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

EIEREREIED
ElES LI I PG ED

2

et T e

R T
Fieear, foga fom,

ERR G ET|

AU (SgA Srerehar) !

forea &
Sga erfErE

o fgue-omeet

forga & e
e Sga die

T, GAhE W
Jhia SAeTE

ot foya o

el sTera gamE Aol

TR (TRISEaT)
frodies (e STeRTel )

TR e
(g% STRIST 1)

e fres

W x [L][K]
STl [MLT2]/[K]
T xS [MLT?][L%]
et x g [mol][K]
o 90 x §HY [A][T]
[ERclCIVEERT] [AV[L7]
EIRTEIEN [ML2T2]/[AT]

faET=i [ML’T?A"]

T A [A]

ST [AT]
favenax [ML2T3 A']
ngq;a [ML2TA2][12)/[L]

SEIH
YA /AT [MLT2]/[AT]
foR[q & x &e%a [MLT3A"][L?]
T Sev/faeq & [MLT]
[MLT3A"]
fasam= [ML2T3 A']
34 [L]
g [MLT2}[A][L]
forgq oM x e
FAHA & x &R [MT>A"][L7]
TR ST [ML2T2A"]
forggq =mn [A]
A SE/FIRE & [ML2T2]/[MT2A"]
STeqe 7T
foR[a om0 x &A% [A][L?]
FahE AT [L2A]
EIREE] ]
STERT x 37T [AT][AT]
4> A T« () [MLT2][LF
27 x T x Y [M°L° T][MLT2][L]
(foe@ =m) = (foR[ 9m) x oaE [A][A][L]
frata & v #1 = (LT J[LT']
el e e e e e
EmEl s < qa S [AT]/[mol]

[M° LT K]
[M L*T2K]

[ML’T2K! mol']

[M° L TA]

[M° L2 T°A]

[ML2T3AY]

[ML2T3A?]

[M' L2T*A7

[ML'T=A?]

[MLT?A']
ML T? A']

[M°LT A]

[MLT?A"]

[ML°T2?A"]

[ML?T2A"]

[ML?T2A?]

[M° L2 T°A]

[M° L' T°A]

M L T*A?]

[MLT?A?]

[M° L° T

[M°L°TA mol"]



224 wrferent
76. T Hew 2 m/ateet [MLOT]/[L] ML T°]
77. TafEm eifiEme, A Hel/=Hd [ML2T2]/[T] [M L2 T3]

faferro wifer
78. fofeam erfyeme =t sifa @ 1 fafmm sifere eremn fafersmr wifer [ML2T=]/[M° L° T¢| T
STere T BT
fafertor e
79. 3w v S7El St sifq e [MLT2]/[T] [ML2T7]
Hid 1 Sfd e Ty
80. wIfq e eferen I A ML>T7] ML2T]
HIq 1 U9 &THaT T IO [MCLOTO|
81. W I e S et [MLZT)/[L7] [ML T9]
e e (38)?
8 | rifuE iy § T e o fRE B w1 i W [MITS MO LO T
I &7l ok B 1 TRE Glfedl quTeed (M L2 T
(555 n m) HT A FIHH
83,  wHIfy ar T ST TR [ML2T3/[ML2T>] [M° L0 T]
EGREIEaE IR C|
84, WA s ot Wt o T A R [ML2T3]/[LY [ML° T7]
RG]
85. =M earfaq [=fereratqi (fek hvl) o6 Se9mi H1A] [M] [ML° T
(Tf9F 1 5A9M)

|86, T H ST el TuH afd x (Fafa & yemr #1 =1e)?  [M][LT)? [M L2 T?] |

|87. - fradis 0.693/274 2mg [T'] [MOL° T |
88. IR eTEMd (Whed x oifr) [ML2T?A?] " x [M° L° A°T-]

[M-L-2T*A?%
89. TUIdI HREF AU SR o x RS [T][ML2T2A?] MO L0 T9]
535 HI Q- HIh gfaae ML T3A?]
|90, g FT &mar (FFE ) [L'] [M° L T°]
91. 3mEA il R Al [LV[L] [M° L T
F-T
92. WA Yam® 8 (W? . (ﬁ@y —[ML_ITJ][LA] [MOL?T]
(I Ok x () [MLAT|[L]
93,  HRar-gfqema (FOT emafa x i) [T]7[ML2T*A2]" [ML2T3A2]
94, Wi wfEm (FI0iE afa x TR [T'][ML?T?A?] [ML2T?A?]




2.1
2.2
2.5
2.6
2.7
2.9
2.10
2.11
2.12
2.13

2.14

2.15
2.16
2.17

2.18

2.19

2.20
2.23

2.24
2.25

2.26
2.27

ST qUT e TSTHl oF 3T
B

3T 2
(@) 10% (b) 1.510% (c) 5; (d)11.3, 1.13 10*
(@) 107; (b) 10°%; (c) 3.9 10* (d) 6.6710°
500
()
0.035 mm
94.1
(@) 1; (b) 3; (c) 4; (d) 4, (e) 4; () 4
8.72 m?; 0.0855 m*
(@) 2.3kg; (b) 0.02 g
13%: 3.8
i SMER W (b) TN (¢) Terd & | Gohd : fordlt SrpIofidia B =1 Hivns qad fam=ia g =i |
T m=m, 1 v?[2 *
=3 10" m?
= 10; FFEl 19 § SHaUeTush ek 370] & TR § ogd 2Iferh Bl € |
Uerh o @l T THiuTy TEqy TR aRqgel ki aTen @Afik Hivl T €1 S 9 IEE B ¥
Ty TEgel 1 oTden W S%gel g 94 i § Uiadd 9 Fa1 €1 o7 WY aEqd T |
T geliq B ¥ Sl oty aeqd fauda e )
= 3 10 m; @9E o HWHH o ®1 H 1 UNEH H 3.084 10'° m SR uRWMG T
ST |

1.32 UREF ; 2.64" (¥he, AT H1)

1.4 10° kgm®, g4 1 SHAA-S Fal/E o T o e | 2 2, 6 o ol o et §
Tl 1| g T i el o FROT Al Tl W e e Y gt & RO € T WiSH Sl 301 S
EEC s i

1.429 105 km
lil'av_d:taneﬁﬂﬁ?mﬂﬁq|§%°f1{>[tan9=u/v’%,qﬁv’aﬂfaﬁ?ﬂﬁ%|

101 ¥ 102 H 1 9F & RS |

=07 10° kg m*®, 39 Wy H WHY] Sgdqeh Gepford B ¥, 3fd: WA SAHH el 2 %

SSTH T % oI SO Bl B |
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2.28

2.29
2.30
2.31
2.32

2.33

3.1

3.2
3.4
3.5
3.6

3.7
3.8
3.9
3.10

3.11

3.14

3.15
3.16

3.17

3.18
3.19

3.20
3.21

=0.3 10'%kg m® FTRIT T FoA o QHVS S 1 FE&d 1057 7 |

3.84 10° m
55.8 km
2.8 10** km
3,581 km

Hopd : T et/(16mwe2m, m?2 ¢G) F1 fom wwa &1 famn &t € |

3T 3
(a), (b)
(@ A, B, MA...... B,()B.......... A AT (E)B.......... Ao T 9 |
37s

1000 km h'!
3.06ms?211.4s

1250 m (¥hd : B &1 A o §Hel A IfEw)

1m s2(Fhd : A % WU B T8 C &1 T <f@m |

T=9 min, 1A = 40 km h'! [Hhd vT/(v 20) 18 ; vT/(v+20)=6]

(a) SR STHHET; (b) I A, 9.8 m s> T STHHB @; () x>0 (I T Al )

v<0 (€Q‘F{'ﬂ'@°f); v>0 (SJ%ﬁ'ﬂ'@), a>0 3 HAY; (d) 44.1 m, 6s

(@) WEL; (b) T ; (c) W& (AR U T o SEI &0 S =l W Hiaaid i €, 9 39 uE oy

freretdl 2 foF @1 ad 2, S for ifaes &9 @ w9a T ?) ; (d) 7o (a9l @ Sef T g o

feon fg =1 feen & srfew @)1

(i) 5km h, 5 km h'; (ii) 0; 6 km /h; (iii) %5 kmh, %5 kmh'

Fifr Fret agfeas o Tag aue & foru, e =1 qiam gy-oferd & =UeR 2 ¢ |

R T SIS B | () Th & 90 Torelt o1 st < fafo= feerfeal == 2 wendl; (b) wh & oo fomelt

U o foauda faenew ® o7 921 81 Whd ; (o) I w ol KUTHR &I Bl ; (d) TR O T F

Y- T o WY H off T ue Twdl (eAm T, WE W e 9 o fog 21eEE €) |

T, T € | x-t SerE foRH w01 o weuw i weitia T@ s | W wig fug fee dhr 9 finen

S ? (x=0).t=0 W |

105m s!

(@ Toe Wl W form o i Tt i W forep o S @ e o Wie fhe Sen 9 2t wHEa
(reduced) ¥l § 999 oiied! @ qen fauwlid $eR #5139 U <@ @

(b) el oTRfYh o1 W HeaieRd: SO Bkl T8 hig 78 el ¥ T <AL o I99N el A § 99w
dedt 7 |

(€ THEEE a7 ¥ Thaeiid &k fhopre T8 3Tid oY 99T i@ & U dod § fee 2ot I
et 2 |

x<0,v<0,a>0;x>0,v>0,a<0;x<0,v>0,a>01

3H wag fyes, 2 H a9 FH; 19N 2 H v>0;3 H v<0
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3.22

3.23

3.24
3.25

3.26
3.27
3.28

4.1
4.2
4.3
4.4
4.5
4.6

4.7
4.8
4.9
4.10

4.11

4.12
4.13
4.14

4.15
4.16

4.17
4.18

4.19

4.20

2 o @l 1 uftmm sAfusay; 3 H =t sifushad; 1,299 3 H 00, 13 3 H a0, 2 W a<0; A,
B,CdN D W a=0

THYAA @R TTfd o T 999 319 | I 9 W@, Th 96F Td o a0 999 378 & 9Ha
A &

10 s, 10 s

(@) 13 kmh™; (b) 5 kmh™; (c) I fasnedi H 20s; fFeh ot s1fqumas & <@+ W A & faened o
o= H1 A 9 km h! 2 () SAIRETd |

x, - x, = 15t (@F T); x, - x,= 200+30t - 5¢ (kR 9) |

(a)60m,6ms?; (b)36 m, 9ms-!

(iii), (iv), (vi)

3T 4
AP, TAWH, e, T, |l 1 WEAl, S i afew €, 39wl wfew €
&, fagd um
3TET

I () T (d) EiFH 7 |

(@ T, (OF, (F, (AT (e) T

Hard : forelt s =1 for=l <1 sgemedl =1 A (ST@) &eft off Tl o © %u (i) T B o |
T wfewi & o 7% A () e % gHE g

(@) o aTfafie o wered wET € |

Fl?ail?a?f?l'q400m; B

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

1 km TRATT 7 foeenq Rfaes fKen ¥ 60° &1 &IV 16 gC; Fl 99-adE = 1.5 km (T80 HE);
3 fowemmm wfewr; vg-faE = 3 km (B21 WI); 866 m, 30°, 4 km (Tl HIE) |

(a) 4§.3kmh‘1; (b) 21.4 kmh'', &, Shaat Wie vl o foQ 21 9RAm § w127 =1, "Hied o o aUel
B2

Tealel W S 18° W, TR0 i 3N |
15 min, 750 m

o ()
150.5m
50m
9.9 m s2 T &g W B & emfkw 3% &1 & |
6.4g
(@) T (hae THEHH gt T o forw @ gEl) |
(b) W, (c) §E
(@ v(H=(8.0;-4.0t5)
a( =-4.0]

(b) 8.54 m s!, x-37& ¥ 70°
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4.21
4.22
4.23
4.24
4.25
4.27
4.28
4.29
4.30
4.31

5.2

5.3

5.4
5.5
5.6
5.7

5.8
5.9
5.10

(@ 2s,24m, 21.26ms"!

JZ. T H AR 7, -3 W-45° R, (5/42 -1/42)
(b) T (e)

Hadt (e) el T |

182.2 m s™!

T2, R ®9 H YU HI W o WY Helg T8l R S weha |
et wiew 1 guae &9 U Weag fRa ST Wehdl © |

EEUN

T ¥ fRE FIW sin™! (1/3) = 19.5° W; 16 km

0.86 m s2 97 & TS ¥ 54.5°

I 5

(@) ¥ (d) ¥ =24 & YoM 9 & 18R $E 92 9o T ol (e) FfF TE AYd qEHT 9 T
T S FH Al G Toifgal ° 9gd R R, A FE 9o T@l @ |
J® Frfd H (a1g o I91d 1 0 A ) Hohs W had Tk & 9a-T6 a9 = 0.5 N HEATHRa:
SITE T 2 | A Hehg i T Fealer o e T ? 99 off Sar § i ufedq 7€ g | whg
Seaan fog W faum o 7 € 1 sHat gud TG 1 erafy § 39 W A7 w1 uhaue dfas s Hrid
wAR |
(a) 1 N Sedierd: Aege (b) 98 S (@) | 2, (o) T N (a) € | fopelt oft ar01 1 =9 aro7 =Y feorfy
R et e 7, gl WA 1 (d) 0.1 N YonmEY w1 fa w1 fawn o
@T
a=-25ms2v=u+at® TN HA R, 0=15-2.5¢ 3 t=6.0s
a=1.5/25=0.06 ms2 F=3 0.06=0.18 N 7fd =i fxen # |
RO 9@ = 10 N, 8 Nad ! ¥ ¥ tan™' (3/4) = 37° 1 SV 991 T |
@R = 2 m s2 IROTHT I HT1 E e H |
a=-25ms? HiH dA =465 2.5=1.2 10°N
F-20,000 10 = 20,000 5.0 3[q F=3.0 10°N
a=-20ms? 0<t<30s
t=-5s x=ut=-10 5=-50m
t=25s x=ut+Oat?* =(10 25-10 62.5m = - 6.0 km
t=100s TEal 30 s T &1 M T fo=r *ifvg

x, =10 30 - 10 900 = - 8700 m

t=30sTWov=10-20 30=-590 m s
30 s ¥ 100 s &1 7fd o o

x,=-590 70 = - 41300 m
x=Xx,+Xx,=—50km
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5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18
5.19

5.20

5.21

5.22

@t=10s ®FRXHF AT =0+2 10=20m s°!
e & T o Jum FEm S SER qued TG 1 oty ¥ o #1 &4fdS ¥ed 20 m s ¥,
t=11s W I & AR FLHF =0+10 1=10m s

t=11s T TR H 3 = 2021 102 =500 =22.4 m s &fas &M ¥ tan () 1 07 T €T |

(b) 10 m s> SEATERA: TS |
(a) = feafd W e 1 =1 2 2 | A S8 F1e § U g€ Seahr e i |

(b) ™A fearfd W eres o difas 97 e @ 1 3k S e < S 97 fRd weetas 1 % i
R |

qT 1 TS AT gRI el T R St 1 Y Bl & | =2 o A o g (198 o STER 78
™Y N AT W SR fiels 9o N & 99 T8 fad 2 ¢ |

(@ N=70 10=700N; Tadi% 70kg T |

M) 70 10-N=70 5  Udis% 35kg 2 |

© N-70 10=70 5; Tadi% 105kg T |

(d 70 10-N =70 10; N=0;dH 1WAl =T & |

(a) T wE Sael § ol iR gHfee Set off, < g €

b) t=0W3kgms!(c)t=4sTW-3kgms!

7% 20 kg FAHM & i 1 @i=d &, @
600-T=20a a=20ms> T=10 a q T=200N |

7% 10 kg oM o i & @ied &, @ a=20m s2 T=400 N

T-8 10=8a;12 10-T=12a

3??4'H\a=2ms-2; T=96N

T T T g e SAfq WA I R 1 X WA qiEwm 1 A qF 99 I T2l € Ghdl o9 9%
o 9 I 99E wE fouda = =

Y g W SAET %1 URAT = 0.05 12 = 0.6 kgm s! | FHI aAET fauda femed & F
e HiE fIH & $TER : 100 v = 0.02 80

v=0.016ms'!'=16cms!

araT, i qen offam feensti & wafgares W & srfaw ffde 2 |

H&! URAMT = 0.15 2 15 cos 22.5° = 4.2 kg m s-!

v 2 1.5 40 2 ms*!
60

2 2
T mv 0.25 4 6.6N
R 1.5

200 WT?‘MEF@W g € v,.. 35ms’
verm oM & SFIER faswey (b) ¥& 2 |
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sftfereht

5.23

5.24

5.25

5.26

5.27

5.28

5.29

(a) ﬁaﬁmﬂ(emptyspace)@gﬁ@ﬁ—ﬂ@ﬁwq?aﬁﬁwwmﬁ%ISﬁE,TT‘PJIT‘TIEja?
e uefier ot e B W 2 (e FeEm) | we W, R qen vyl o ot wueh wet (o
aet) SIS del ME! i o W H o 1 RO e €

(b) TR &1 S 9 W & W Hueh o T @ SHh ged o HN |

(c) STE-E% (lawn mower) % FFET 0 T oel ARG Hleh G 1e@l dehell Sl € | @ 79
fFhl 3 €, q9 At f&en § wger & fau aifiei 99 (N) 9 9R 9 a1k €A =1fey 39
HEREEY T T f(foc N) T WA & SR SEAT Ho i =™ o o 1fery aret SARifad B
Ted ? | WiEd wog Sk 3Weh foadia e ¢ |

() T o8 REret am ufterds 1 < %1 HeM 3N 3 YR 118 1 Ushd o TeI 21699 o %1 50
F & fow ot 2

x=07 x=2 cm T ferd SO € T2 s AN 1 cm s I THEAN A § TGHH H01 5 9@

3T =T URATT 0.04 kg .02ms'=8 104kgm s

2 9@ =65kg 1ms>2=65N

ctaﬁq_ch_cm=;,Lsg=2ms*2

faared () W&l 2 | e G

mg + T, =mv’/R ; T,-mg=nmu?/R

ifq 72 2 : forelt fiig W eRiftd aredfers wiftes el (a1, TRt o, ) e 37 Sell o §e

(S 3 SR § AfTehy ©RU v,2/R FUST 0,2/R) H 910 T T |

(a) “o@ FRE¥=" (free body) : ¥TeTeh T ql AT
T g ™ M 9@ = F SuRg@l; M&™ &1 91 = mg Tm@Et
S F-mg=ma
F-300 10 =300 15
F=7.5 10°N 3uiqga!
gara Fm g/, Fee S qel AR g BE W 9 = 7.5 10° N et

(b) “= fdes"” : Bellhiel + =TT <o 9o I
9 3N @ W ad = R SURgE!; M&™ &1 9R = mg AmqaEt
s R-mg=ma
R- 1300 10 = 1300 15
R =3.25 10*N 3uiEl
T FEM o S8R, 9 31 el W Fd (fha1) = 3.25 104N STHmHET

(© 3.25 10*N 3URHE!

Tfd Tohe AR ¥ THUA a1 S @1 Wafd = 102 kg m® 102m? 15 ms-'= 150 kg s | FaR g

YA 9 = Ufd ¥ohe S o Wl H M = 150 kg s' 15m s’ =2.25 10°N

() 3 mg STHHE (b) 3 mg STHTET (c) 4 mg SURTET

2 AT 5 (b) 1 SR mg & I 3 mg ? |
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5.30

5.31

5.32

5.33

5.34

5.35

5.36

Ife @i W feld 9 N©, a9

Ncos mg, Nsin mo
2
R v 200 200 15km
gtan 10 tanlb

T g el & S gu RRAR W ada Ui stevass aifehy 9t WRH Sl € | g e ok
TR (T & UfeT i W a1 fawid goie ARifie wid ¥ fes wro wefEl § 22
TR |

e L[ v? _1(15><15j
%1 GIA-I0 = tan = tan =37°
' Ry 30x10

Haoreeen ¥ SAf W IR Ja T fa=R 1T : 361 91, SR g ARG 9 92 % o SR
SAfYeta =t |

(a) 750 N (b) 250 N .. @1 (b) UM =M(ET |

(@) T-400=240  T=640N

(b) 400 - T= 160 T=240 N

() T=400 N

dT=0

oIfd (o) § T T2 MU

7 s A9 B q1 98 faures Sar & o TRyl §ueh Ard € | oW fefa o fause Or g0 B
R AR TEarEst eifgetd a1 (HffHan) 200 N o =seR @ | 7] i gqufter mfq 2 € qen s
T2 | AN B & o fra-wiafear o ot 200 N € | S fgees @R ®i 7 od €, a9 s

YU ST HE S B

200 - (150 0.15)
A+ Bl T = 15 =11.8ms2

AT HYD = 0.15 50 =7.5 N

200-75-F_ =5 11.8

F,=1.3 10°N; 7fd & fawla

F,=1.3 10°N; 7fd =1 f&en &

(a) Teoh A el oh da GO AHel T w1 fouy ® o fau Herfad sIfuehan = 99 = 150
0.18 =27 N i T gfell o WY 7ok I @R 1 & U T 590 9 = 15 0.5=7.5N
Y afuss 2 | @ Jell THUAM 9 G A B B d9 [2oh W HIE T4 oI FE TG B |

(b) @A Y& (TSEET) o T Uereh o WUel T2oh o fam ® W @ =¥ 91 &1 foly waE
TRATT o DA T 5 R S 21 S el THEHA o Y MG FHIA 2, 79 T A B T a9
T ® @R T € faEia Yae (Seia) o fou w1 BeH 99 B ¢

01 o HHUT GH HI & = g =0.15 10=1.5m s2 | Tq Tk HT o0 eIk 3 | T & W
T 1 U 0.5 m s2 2 3 7€ o o fusel 9 &1 R e ¥ | Wk g o o A e | fen

. 1
%XSSZJ%S | T T W T ¥ el =S 2 20-20m |

THY =
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sftfereht

5.37

5.38

5.39

5.40

6.1
6.2

6.3

6.5

6.6

6.7
6.8

6.9
6.10

6.11
6.12
6.13

foaer =1 e o WY iAo & & foau, o9 9 eTevas sl 9a YeH & o foau qara

BT =g, stefid mv’ sﬂmg|aqau=rw,a%1°m=2T” e =1 v e 8 | e T 4 99 o

o e, 6 € r<pg / o’ T8 A T Al ek (% W 4 em 0 919) §N W w6 €

2
= fig W, N mg %,WNWWWWWaﬁWWWWﬁWW

(3mgE) 7 | Seuam foig W N = 0 & qRIE <[dH H9d =1t |

U = Rg=-\/25710=16ms1
R g TR T AT 9ol N 9T 3Afhs a1 <M idl € : N= mRo? | 560 o f(Seaien
SURGET) R mg 1 falie 31 2 | 9% Al daR ¥ Wt i wer & uve oft faust ® g @

afe mg =f<uNT, awhmg<umRaﬂ|éa=réthaﬁwﬁvﬂterw=\lzR=5sl

Y feurfd o 7k o 9 FRe oT@ R foaR ST Safeh JOaR a) & s ¥ H7ch &l Sied arel
e afky Seafer sreiE fen ¥ ¢ 1o sFma 2 | 39 fRefd § mg =N cos @ 991 mR sin § @2 =

NsinBIEWWﬁ@%ﬁWﬁW%cosB:g/szl?ﬂ%h‘IcosBISla%'ﬂWwSJg/_R % forg
AT Fam fog W T ? | %ézmcow:%aw‘iae:(sow
& 6
(a) &S (b) BUMHE (c) FTOMHF (d) €HIHSE (e) FUMHS
(@882 J: (b)-247J; (c) 635J; (d) 635J
et fiie W 2 9o g R T w5 3wt s S o qiad & e B ©
(i x>a 0 (iii) x<a,x>b;—V1
(i) -co< X< 00 V) (iv] -b/2 <x<- a/2,a/2<x<b/2;-V,
(a) Uhe;(b) TH Gl 9 & ded fordl 9 W = o o o & fie & feafas oo o aftadA
FT HOTHF B 2 | fiE 59 T Fen ¥ uh @ qof w @ o Suhl Rufas e § € giad
T BHl; (o) TS Sl | Jfig gl ¥ waten fhufas ol sedl €, qen 3 ) Setedl i A, wor %
faeg = & & FRO1, o2 SR ; (d) T TR |
(a) A B ST 25 (b) TS Sl ; (o) I 9A; (d) Fo W@h Gam, q° FA Hell o (AR < T
1 T fage ?) |
@F:(b)F:(c)F;(d)F (I ¥ T a8 &, 7 2) |
(@) TET; (b) = (o) Fre sty Huz & qud e Ho GifkE wal €, s e geg ga gn
o e o SEa T8 wdl; (d) TR |
(i) ¢
(iii) ¢t ¥*
12J
TR 3TUelehd S o 2, v /v, =135
T 39 H 0.082J ;- 0.163J
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6.14

6.15
6.16
6.17
6.18
6.19

6.20
6.21
6.22

6.23
6.24
6.25

6.26
6.27
6.28

6.29

7.2
7.3

7.6
7.8

7.9

7.10
7.11

7.12
7.13

&, (319 + SER) TR &1 Ham wieE 2 | aR 1 Wie HaT 39 YRR ¢ R, SER 1 Ta + 9l
S TSt ST9] T HAT = M I U] hT G | AT I8 A T € TR den Ry o faum erawen |
2 | qenfy, SR 1 STt S B % SR FiAeET GaT 3HE 0 o Seq= S Uil € | ik el
T St oft G @l €, o1d: Welg YT € |

43.6 kW

(i)

TE AU WA G US W @ 18 1 TWHER HL a2 g S0 S T IS |

5.3ms!

27 km h™' (9@ H &k Radd 7&l)

50 J

(@m=pAvtb)K=pAr’ t/2(c)P=4.5kWh

(a) 49000 J (b) 6.45 107 kg

(a) 200 m? (b) 14 m 14 m fam & forell 92 X &1 B9 ¥ @A |

21.2 cm, 28.5J

T, afush e THdel W YeeR IS qfl 9 T ? 1 @, 4 U @ A9 o ¥ A" wgE |
[mgh=(1/2) mv’]

Vy=V.,=14.1lms, t,=2 s, t,=2 2 s

0.125

A g & faw 8.82 J

AR | T el o FB AT YSH HLl € qel BT el o T o & Wiel 4 m s % TEd @
A W a1 B | e feo fpd) Gerk & forw Wam Geror | @ FIRT 1 10.36 m s, 25.9 m
(v) I SigHt T e B |

3T 7
Tk 1 ST g | e, SoAHM e ot o a1 fierd B Wehar € S T fordt Sedt, wie T,
Gl faferst, Wiae =1 o7fE o o 2 2 |
H a9 C17f4eh! &1 fHerm areft Y& W H fit ¥ 1.24A 30 W erafteq |
e F1Ta W R 9T 5ot wERG T ? ; o (Zell+ ) e o gorHm-hs 1 A eTaiafdd
(v o aER) Tl B | el Hi IS TR § S 9ol Wit € o gt 39 T o ofidfies 9 € |

,=xp,~yp, L. =yp,~2p,, |, =2zp, —xp,
72 cm

3Tt gfeT W 3675 N, fiset 9feT w5145 N
(@) (7/5) MR2 (b) (3/2) MR?
e

Tfas el = 3125 J ; HIOHA Wl = 62.5J s

(@) 100 TFRYfHe (Ui Ham Hiero | S Hifew) |

(b) R A St Tt BT YR A Soll HT 2.5 T B | S ST SRk STl h1 SUHRT ST
ot e St H gfig & forw wea ?



7.14
7.15

7.16
7.17
7.18
7.19

7.20
7.21

7.22
7.23

7.24
7.25

7.28

7.29

7.30

7.31

8.1

25s2; 10 m s
36 kW

7o fewh & % ¥ R/6 T &< 9F & 5 o HF|

66.0 g

(a) TT; (b) T, (c) FH TAfd It FHAA W (~.'a o sin 6)

4J

6.7510'% rad s!

(@) 3.8m (b) 3.0 s

TS =98N, N,= 245N, N, = 147 N

(a) 59 rev/min, (b)qﬁ,nmwfﬁq@%ﬁ%aﬁwﬁammmwrﬁ@ Tt 2

0.625 rad s!

(a) =HIUT HelTl TETTl G, SHATTSS IV WA 0=, @, +1, @)/ +1)

(b) T fewari & = =il Hoeh o R0 €1 A <FI fevr forelt SwafTs v =1 o W 3R S
F, iR =t w0 ® St g & hHw @i et € 1 qenfy, <k siviia 5t el freem ok faw stiafes
?, 91d: HIVA Ham STuiafid e ® |

A F A = @R X H A H @0 A ;B AT = o R 9 H A A fawdi fwn d ;¢ owm
AT = @ R/2 X HT T HT @ d | weuEE wHde W fewh T eqeeht |

(a) BW 90 7 B & &7 1 faliel L © | 37 W60 St 9o iR k1 fen wue 2 1 wefor 5o et
% HE HH 1 e 70 v 2 7w wiofe vfq w1 oty w5 2 | o, 390 039 Fw % 7R
& Afgeiaad w1 w3 &, T @, FOS ok TS o HAdGEl 91 ¢ HES & TS & e € |

(b) =0T St Gueh-ffg B & S 1 W1 31 ® | 59 I8 o1 I el ¥ qf fewk Y oled i st
giHfe=a & STt € | Tk AR T B S R A0 §e I € S |

T §¢ FAHH-h% 1 STk SR YA 9 W IR F1 € | Tt ol TRk wivie et
woﬁﬂ?qw:fm% ITrﬁlaﬁlil'l:ﬁW%:ukmg=maﬂ9«'ﬂukng=—Ia,ﬁF|@§|T‘?l%ﬁT%
v= 1, gt @ = @, — i, MR t/I | EH q9 IARA Tl € 59 v = Ro | TFE Toet & fAQ, 1= MR 9o

. 1
t= w,R/2 i, g W Tel T Feh RN B ¢ | R feww & forg, Izszz,a%‘n t=Roy/3 1, g

T fewh HT qehT AR Bl & | 39 TR YAF R 91 ¢, o foTT Toot H1 31en feth et e
AT HT A T |

R=10cm, @ = 10nrad s, u = 0.2 % 0 arafas @il & 79 9@ By 1 e ¢ |

(a) 16.4 N (b) I (c) 37° (Wi~Thed:)

vé;k; 8
(a) &I
(b) =, afk sHaler 9 &1 THR IHh forw gamn ifsk = & 98 g & Ifad= 1 Sg= w9 |
(0) SOF 9 Tl o ¥F % kU Bl @ N 39 ot H 77 A ol ¥ fo= @ S @t & o
o A 2l B |
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8.2
8.3
8.5
8.6
8.7

8.8
8.9

() 21 € (b) Sl 2 (o) 4T 1 gordm (d) @tk

0.63 & § B

3.54 x 108 years

(a) Tfast st (b) A

(2) T, (b) T, () T, (d) =&

(v 9 fig o germm e gamor 1 feen W fasRk 72w | Tw 3w fag % ea fasve m fask
Fa € Fore fie =1 geiuw foren w0 B 1 <ife 77 fava (oteud:) SU f9g o o1emy den SaE W ek
FHI T, A TAIA 9 (A1) off (2Teud:) 3= FRal Wl w7 1)

T4 U T 1 wen o HIofig GEAT 91 S Sl HI SgHt 90 gedt v o uftadH g 2
(b), (c) T (d)

8.10 T 8.11 37 THl YA o U WA wRu | stefiier 1 Q@ H e R |

8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22

8.23

8.24
8.25

P A C 3 W, fa9a fraa & qon sufer dear = 0 1 3/: (o) 3 (e) W €
2.6 10° m

2.0 10% kg

1.43 102m

28 N

125 N

geat & g ¥ 8.0 10°m T W

31.7kms™

5.9 10°J

2.6 10°m s!

0.2.7 10°J kg'; Weq fog W @ &2 fig fopdh ememh wqem o 2 |

- 9.4 10°J kg

G 93 10”"ms? @?R=1.1 10°m s? e o T F1 H0MT 7@ ¥ | 36 T6R a’ & i

ﬁmﬁ Tqh Toad 9 W afedE suehdl 9t 1 o § SfauwEl oo Hel ety 7 | or: fie fage
W (T Tehg 9 oh HRU IS F&1) | = I, afs ¥l 1 Hivia =1 2000 A 9§
2, fig 3z W |

3 10" J

495km



