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T mW AT g 1 qRer

e Gmr 2(M,) 6.9

B € WA ® foh TEE el 1 T THEHA

%W:WWME:%RBEP 21 =& R, gt
1 =0 e p 3T T €1 39k fawda e

%ﬁﬁwmﬂ%prsmélw

(8.10)
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% 5o m geeft oF g8 W feord @, @l r=R,
Il THHI (8.10) ¥ 3H W TERUU da
M_m
=2 (8.11)

E

F G

T&l M, TN R SH9T: et kT SeFAH den e
FEAME m §R A9 foRan ST aren @R S g
Tt g gr1 e foran tman 2, =gea & fgda frem
S SAF § GeY F=mg §N Hefed gl 81 36
TR

F GM

m R

g &S & WA A €1 R, TH T AR T

hafreer-wa grr ereen gad fafu @ wra ¢ % 9

g @ R % M 1 WA i W Ml 3T

THIFIOT (8.12) T Ferad ¥ fFan S gehar T A

HRU ¢ o hafew & 9N o T yefod weF T ©
for “hafeeet 4 geelt w1 den”’|

E

(8.12)

8.6 U oF UD oF el 49T SR TG, T

oo # <9iiT SER gedt o g W e h W fErd
fordll fag seamMA m W fo=m sKifST (o= 8.8(a)) |

Yeal 1 g3

(a)
fera 8.8(a) Yeat & g3 @ frdt 395 h ™ g

gesft &1 B w1 R, 5 ffEe fEn s @1 S
7% fag gedlt ¥ AR 7, TH! Yo o o= W
(R,+ h) ®1 7f fag T2M m ™ o« % e =it
F(h) 511 ffée fman mn 2, @ ot (8.5) 9 =
frefefad deu w8 ©

GM.m
F(h) R Eh)2 (8.13)

fag Somm g orya fear 9 e o
F(h) / m= g(h)d 9 YR &4 9 il &

F(h) GM,
(R; h)?

g(h) (8.14)

TR €9 H I8 HH g oF I8 Wgoh AF § &HH

GM
?:9 43— W h<<R,, T HEH(8.14) F
E

<faror vy 3H YRR off form wad R

GM

B _ -2
"RI1+h/R,Y gUHRS)

g(h)

RLE 1 3 for fgue &St &1 SN 3 T

2h
h 1 —
g9 g9 R

E

(8.15)

TH YR THIHT (8.15) 9 & W @il € foF #1
9 h % fat g &1 99 e (1 2h/R,) 5N
ol

319 B9 YA o NS o A MeE dWR fod fRt
fag s moh foma o fomR & &1 T\ BH W
ot 8.8(b) | IWMT 3TTUR TH SHME T Yool o s
9 Tl (R, - d) T o B Tl 92N d AIeEE o T
el G 9 et o=t 91 Hehd 81 T9 5e99H m
R d AT i 98 @i oh &R NG 9 s
A ° S uRomg o wRUT I B ST 9
(R, -d) - & B el o R0 ARG 9 1
Fed 2l fymel S9r o =t qRoms o SER, 36
B el o HRU S 3@ TR o o9 fom B Tl
FT TAE FAUE SHh hw W Fohfsd 71 AR B
e 1 FEEE M€, @

M,/ M, =(R,-d)®/R? (8.16)
Fifer, fordt et 1 SoA9H ST 5531 & 59
o STIHHIT B 2
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(b)
ferT 8.8 (b) & TeWE d W g 39 JH0T H FHael
(R~ d) 5/ &1 sier e & g & ferg 7er 3ar 21
31: fog T W i I

F(d) = GM.m / (R,~-d)? (8.17)
TR Y M A Feqid R W, T 9w
BT e

F(d =G M, m(R,-d)/ R? (8.18)
3R 39 ThR TEWE d W [ec g @,
F(d)
gd=—-
GM
sofig 9@ 2D e (R, a)
R, d
- g—= gl d/Ry;) (8:19)

Rg

TH YR S-S BH Yeat | e atfush eTE ek

ST €, TR RO kT HA O (1 d /R,) ER

Sl STl @1 9ol o [eed i @R @ Helfid T8 Th

Fy=ESHE 924 © Toh I8 W 36 9 3Mfushan @

A1 =R B9 S § U ST AYE A9 T8 HA Hed
o

8.7 e, feufas st

Teol BHH [efasT Sl ohl ¥ROM i == fonelt a%g &t
3 g fufd W 39 wfea o=t o &9 7 < off 3
fordt w0 &t feafd 39 W wERA 9@ & FRO
yfEafdd & S @ @ 39 w0 ) fefas e |
Iiedd STRIfYd 57t g0 S9 &0 W fpu T w4 o
RHToT o Steh-Sieh SER B S TR e W qee ==
T b ¢ T well g fohan e e = Y g W
e &t e, ° o1 Weelt 9 i € 99 sheel W

ol o fau & foedt favg =1 feafasr oot =1 1
Trefshar Bt 21

Tecd Sl Ueh Geel ot ® 9o BW Tt fuve ® 5w
A o BRI Ferfast o, 9 ey ferfas
TSl Ed €, 1 URehe T Hehd 81 Tged geat o
3 o fiehe o 3 fagell W fo=r Fifve et 7
Y T geoft 1 Foroe 1 g § agd w9 21 S TR
TH <@ o € TH TR | e oel SAeRiie gfte
Y fra T@a1 @ 9 U8 mg Bl ® el SEh! e geat
% 5 T AR T 1 AR T gedt o TS W h, HAE
T from feel fag den s fag o &
FEER FW h, SO W feom fFd sm fag
foem & @ msemE & e o s et fafa 9
T feufd 9 S I3M ¥ o on &, 59w,
g fafds & 2,

W, = d foreerma

=mg (hy=h). (8.20)

I &1 gl & U8 ¥ h IR &+ a5 T A
feafast ot Wih) Tag #X W 39 ¥hR € fw

W(h)=mgh + W,
(el W, = frerien) ;
9 7% T ¥ fw

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

U1 I TFIARG & | fman T w1 3w 3|
U1 i 3ifaH qen IR feafaal ot fufast seied
o 3 o SR B e e fom iR (8.22)
Fw, e &1 S €1 g (8.21) H h= 0@
WEH W(h=0)= W, W< & 81 h=0 & &1
7 © T g1 fag geat o g8 W fiord ¥ 3@ TR
W, 0T 1 Jeat o I8 W fefast st g8

T 70 Yot o I3 W Agfess SRl o faged
R foar & df Suea 9iom grafores =& g iR
9 I A=A o Tecrehoo1 9t g STafEfdd T €
a9 & €| qufy, 1O o7e qeh i =l o SR W
T WM & fF gedlt o aR & fRet fag W fem
et 01 W & e 9 i KN geelt o h hi
R R Bt @ e 39 Wt 1 Ui €,

M,
p-GMpm (8.23)
;

(8.21)

Tl M, =93 1 FATH, m = HUT H1 FAAME qq
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r 39 HU kI gt o o W g0 1 AR 7 Rl
® r=r,Wr=r, T (€5 1, > r,) FAEL 9 5
Y W I3M H fohw T & &1 aRehed L @l
T GHiRI01(8.20) % WM T J8 Heel Wd il ©

W o GMm

12 n r2

dr

GMm 11

I, n

TH TR THIHI(8.21) & o9, BH fohelt T r

W feerfast Sl W(r) 1 39 TR Tag T Gahd ¢

GMym

(8.24)

Wi(r)=- +W,, (8.25)

-

S fF r>R o fog 9y 2l

d: Th 9 T W, = W(r) - W(r) | 3ifaq
T H r= WA WEH Wr= )=W, W
2 81 39 YRR W, 3 W fefas e g1 7 7w
[ 31 =1eT fR SR (8.22) Tl (8.24)
3TER ohad g fagetl o o feafast wettet o sfa
F1 & g ffv=d eferar 21 en yafera @ afikaret
% SR W F YA AF o ¢ fower FwRon fred
fag W fordt &1 H1 fXeifasr o 39 HUT w1 AT
T 39 forg a& @ 7 6T S aret 1 & 3 aRIa
gidt &1

A, foreht fog R forelt wor ot frerfast st 1
R 39 0T T & Jeall o e defl oh ST,
S R 0T o SHH ok STHAM Bl €, fordl B
Jealt o TH™ 9 o &R fRE a5 W et
faga &t 9Rkam™ ‘39 fag W fHGT & & THE
Fom 1 feedfasr ot ” o &9 H &1 Sl 2

e forerem o SMui W, 39 S § R m we m
MM o T S H 30 R W A HN hl o
feafast o=t 2,

Gmm
\% le (afs g9 r=

g ot e ez s =fen fok won o foret wedt
fogea fm@ &t o feafasr e, sEFai/®o &
A g T S (SR g g
IRerferd) o =T o STeR Bidl Bl F8 e fagia
o Tk STYANT T S T

WV=07d)

3QTEYUT 8.3 1SN o fohdll ot o Sfiei W feerq
TR &I ok @ i fufas =1 9@ sifsm)
ot o ohs W fawE ot [ s

I HH ST Ik FOT 1 SHEH me, 9 9 b
ST 1 1 TR U 1 G AT 4 5 I a9 (f 1
T 91 2 FFAE g §1 o T i fefas st

m l m
[ 9

® e
m m
ferT 8.9
2 2
wir) a8m o Gm
l 21
~ 2Gm?2 9 1) 541Gm2
=- i +E =—-9. 1

a1 o o (r =2 1/2) R Tect fau,

) =—4J§%

8.8 T =il

I &a 1o gl | foprell weer i thehd €, 1 B9 7
i & for o e e gest W iR man @1 e
TRfHl h1 YA Hen gH fRdT fyue &1 sifemtiyus
dterar den gRfe o ¥ Y2 Y Tehd & Toreh R
fiug stfueptfiss Sl o Y89 WK €| qd e
4 ¥ AR ATk § 98 TR Sca=1 e € “ o &
fordt fave &1 3av sifier o =@ 4 IR ek
Thd € for o e gest W ey = fir?”
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TG YT T IW < H Tell GRe 9 surt
HEdl il &1 "M SiSg el T YU o= aeh
T ¢ SR Rl 3Ht =t v, 1 e fave @ s
feorfast qen Tfast Seefiell &1 AN Bl ©1 98l 1 &l
wifd W, fuve 1 o W Tecia fefas s
fAfds & €1 9 EE w9 R FA el

mv;
2
Ifs fyue &l gealt (R, = gedt w1 i & = 9
(h+R) ¥ W feeq ffet fog & omw # =@
V, ¥ HeRl T o, d1 39 fyve i emfues el eft
GmM,,
(h+RE)+W1
Sell WU 9 o6 STTER FHie (8.26) Al
(8.27) T TH =MfETI 371a:

E@EES) W,

(8.26)

1
E(h+R,)= Eme - (8.27)

mvV?  GmM, mV}
- = - (8.28)

2 (h+Ry 2
TR (8.28) T IFEVT T&l Tk EIHER T ©
ST =JAq9 B ¥4 7, 31d: 919 gel off T A e
=feu) o1d: g fave W< T g dehdl © SV,
SRR ED

mV?  GmM,
L E >0
2 (h+Rp) (8.29)

V, 1 ZqH A $9 Y o qegedl ¢ foad
i1 (8.29) T 99 U&7 I & e &1 39 TR,
forelt fug 1 o1 0 TEa o foTg (sTeMfq geat &
e oh folt) eTeRIsh FAqH A 39 HaY oh
e B @

lm V2 GmM

2 '™ R R,
Ife fos &1 geet o g8 9§ Wil Wl ®,
h=0 ¥R g 9 gl €

(8.30)

iq;:" RE
a9 g=GM, /R &1 3TN & W 84 4
HH 91 Bl ?

(8.31)

Vi o \20R; (8.32)

Tl (8.32) ¥ g SRR &Aifehar 7 T W
T (V) =11.2 km/s T 311 €1 Y TS @A
FEd ¢ Ff-Ff AR § T8 eH gorEE an o
FT W 7

HHIRUT (8.32) 1 ITAM weil Aifd I9H €9 |
TS ¥ Heh 9T ATl fyuel & fere ot fefan s wehar
2, UH W §HA BH g o TM W TEA o §B W
FEA o T[ecAd ©RO GU R, o T W TRAT i
51 1 99 W #1 3 A € v % g
U 7 gesll X 3ok W W R © a1 AT o g
TS =Tl <l W 2.3 km /s T 8161 €1 78 HH geait
1 ol | @ 1/5 T 81 el HRoR R s
W HE AR T 7| AR T o IR R I o)
T, @ ITHI =1 39 A =e 9§ It gRft qen
o TSH1 o THEd @9 o S8t I sl S|

» 3CTEVUT-8:4 G BRI RIGI M dAM4 M
T eh T CHEHM 3 Tl 36 YR W@ & T
gTeh sl o o9 gUrRd (fa 8.10 H 3EIT
IER) 6 R ¢l Al Mt feer @ T 2l
m SAHH ok fohdl J&I@ &I M SHAH o el
% IS W 4M THAYH F T F kR Hl AR
U wefaa foran ST 21 wEE &1 SW A
=T o fole 2ieieh T wifeie fad theh STH W

98 W Mol oh g5 W g T Sl
fa8.10

Z67 98 R Ml o R fakieh Teeta 5 S
Fd T SSEH fog N (= 8.10 fEm 1 wftem
wh W fog (feufa) o &9 o 1 S € Sl &1 9a
Fomefd: Tk TR H R Fd 1 ARON =, @

GMm 4GMm

= (6R-r)
BR-12=4r
6R—-r1=%2r



THETRAUT

>

199

r=2R ¥ -6R
9 33T | ST f95 r = - 6R T Hafa
& €1 38 YR, ON = r =2R| HU1 &l 3@ = 9
Heftd T T € S SH N U= 9 o <
THh UYAId 98 U W4 M FSAEE ok T h
o 961 U1 i STT IR Wied ok fa 9o g

M SEA o Mol o Y53 W A Sell
Ei:lmvz_GMm_ 4GMm
2 R 5R

STHIA fog N W &1 1 Al A 7A B AR
TR el B 37: N W A0 oot U5 &9 9 feufas
oll Bl 71 37

GMm_4GMm
2R 4R

At ot |eagor fom o SR

Ey=-

1, GM 4GM GM GM
-7 — — = — —

2 R  5R 2R R
aFeraT

v2_2GM(é_l)
" R \B5 2

v_(sch”g
U BR

el I8 M < a1 fawm @ R N W wew a5
el I T, W S I8 4 M SHEH ok el § H
9 T =T YR B 2 T e G e am
FHAE % T ¥ THAA €, S A FET BE
AW o fog sier =1 @ 2 <

8.9 9 SUE

9 3T 9% favs & S geat o ufia: qieREr i B
ST T, TEI HT A o aia: WA o 9gd qH A
Bt €, o1d: SR & wEE T fram 3 W ot gue
®9 9 @0 e 21 faem 9 g% € % 3 swwel a9
Yeafl o Ufd: e JRhR S7efEl SegRhR 21 geat
HT THAH Tpiah ST TXH 2 TR o
AR Heql & SR e 27.3 &7 1 ufighmo e ©
S A oF ST A4 oF URA: FUM A h HITT
T ?1 9¥ 1957 % qver o qon gt o
3Hfq & oY 9Rd dfed wE I R FER,

o sfifqert, Hraw fomm o & o AR SwEnt o
e A SR ) Fene § Wi W
A o9 W 7

379 B9 oAl o o5 9 (R, + h) 30 W e g
T | M SWE W foEr F:0, Tl R =72l
5= 1 9% SUUE 1 SoAUH m 991V EEeh! =
2, Al T8 we o fou sevas fHehs 9

mv?

) = )

A T8 oA Hell o ohes ki IR TR ?1 stk
I TEEHYT g gRI YSH TR Smar €, fowen
M

(8.33)

Gm M,

FORES) = (o py?

T&l M, gt 1 goTHH 2
IR (8.33) AT (8.34) o EfaTur &l ] WHieha
A m 1 e W EH U e @

GM,
(R h)

TH TN hoh &6+ T VEedl €1 THieh0l (8.35) oh
FIER S h=0 T, d STE & =9 VI

V2 (h 00 GMp/Rs @Rg (8.36)
7 T Had g=G M, /R,> 1 3TN fan B

e el H SWE 2n(R, + h) T o1 VE T
?1 37 TEHT AR T B

27(R, +h) 27(R, +h)*/?
T v T o,

&l e FHI0T (8.35) ¥ VS WM it
o ©1 THieRTuT (8.37) o ST Ual 1 &l i W EH
I B ©

T2 =k (R, +h)’ (S&l k=471/GM,),

(8.38)

3R I HeR w1 sEderel w1 g § fage
STIIANT Yol o 9fd: IWIEl i Tiaal o fag feran
ST B

39 9 STES ok e, St geatt o gss o Sifd e
e ¥, hoh A I gedlt &1 B R, &1 go |
{07 (8.38) H TUA M oid 81 3d: IH UHN oh

(8.34)

2

(8.35)

T

(8.37)
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9 SRl & fau T @ T, g R, wel
T,=27JR; /g (8.39)
I FH THIROT (8.39) H g e R, °h Aifheh

AMI (g = 9.8 ms 2Tl R, = 6400 km.) i Ffaeenfuq
®E, @ T U B @

6
T 2 6.4 10
9.8
I TS5 e & e T

b STV 8.5 T UE F HET qUl SHE THEF
TFH B (i) A B 1 RS 75 39
firfe qen el B 9.4 x10° km® @1 |
1 FHAM URehfad Hitel (i) I8 AHd gU TR
Yool qeN WG ¥ o URa: gd weet |
IREHHOT HT @ T qe WA 1 hEl i A
et o1 kel i 52 BT 1.52 T & Hirer-ad
1 ety Tl o e 22

ZeT (i) F& R THIHI (8.38) T YA Yedi o
TEME M, 1 97T o S M, ¥ Sfawenia &en
Eaold

T2 - ll R
GM,

an? R®

G T?

m

4x(3.14)% x(9.4)°x10'®
T 6.67x10 M x(459x60)2

4x(3.14)% x(9.4)% 10"

™ 6.67x(4.59x6)2x107°
=6.48 x 102°kg
(ii) SR oh ATEeRTAl oF | T SYANT &Hid T

T | Rus
T7 \ R
T&T Rys T Res URT: HIA-TA qe Jeai-gd o o=
1 g €
. Ty, =(1.52)*2x 365
=684
I 3 AT 92 T © TR 9, WA 9o et

*gg 186 W A § G T SRR R A S

o orfafted @l W8l 1 HeW T gueR €
I o AU, AN gealt oF o1l oy a1 qen ofd
< 3187 1 UM b/a = 0.99986 T

® v 8.6 st F A e FrefaREd
e R ® g=9.81 ms2, R,=6.37x10°m,
geefl ¥ = i U R = 3.84x108 m el o
Rd: IHT o IRGRHUT 1 3TEd hid = 27.3
fem1 g fo=1 fafirl g0 gt 1 s=mm ura
EAlE

goT (i) ugen fafyr : g (8.12)49

2

gRE

Mn=2E
E™7G

9.81><(6.37><106)2
~ 667x107""
=5.97x 102 kg
(i) A Tafar : F= e F TR T FR &
SeRieRTel o frag =t et o (AR (8.38) 3fEm)
~4n’R
~ GMg

_4n°R3
P ar?

4x3.14% 3.14 x(3.84)% x10%*
6.67x10 x(27.3x24 x 60 x 60)>

=6.02x10%*kg
T faferel g e THE W U B, e
1% 9 «ff &H &1 3R 2 <

3QTgY0T 8.7 THIHUT (8.38) W Remish kol
feai qen foretiiedl § =ea ®ifSTl k= 1073 &
mr® 21 =SH el W 3.84 x 105km S &1 FSH
o YReHHUT o STTedehlel i fedl | I shifsa)

767 B9 S ® TR

k=102s>m®

-13 1 2 1
S e ]
(24 x 60 x 60)2 (1/1000)° km

=1.33 x10-'*d? knr®
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THRIOT (8.38) T k o ST 7T AM 1 ST

HE G TEHAT o URGHAT T ST
T2=(1.33x 107%)(3.84 x 10%)°
T =27.3d <

& ST, af &9 (R,+h) 1 <rega o o1 i
3 (a) g faeenfud X @ FHRW (8.38) Fl
Srefeeitar shenal W f @] fohen 1 Wkl €, 7 gea
39 g 1 Tk A1 W ER

8.10 HT U (AT SUUS Hl Halt

HHRTT (8.35) T YA i | JAGR Hell | =1ed
v ¥ TIfaeiie S9UE T T it

KE lmvz;
2

2 BT U THIHT (8.35) ¥ W W
_ GmMyg
2Ry +H)¢
a7 fon o W e fefas st = @
9 gedll o o W (R+h) §0 W SWE H1 fefas
Ex|

(8.40)

_GmMg
(Rg +h)

K.E Y[ © Sk P.E SR0McH® Bt ¢l ety

(8.41)

qfeemor | K.E:%P.E, 3Td: SWIT 1 FoAl el

GmMg
2(Rz+h)

39 YR IR el H Tiashic fhd Swe &t
el oIl BUMTHS Bl €, e Sl 1 oA
AN RO W e TS S 1 &) A e 2

<o ot ST 1 shen el gt @ o STt
K.E @1 P.E A & 19 & = fog W f9=1 gt 2
A RE & YR i A T ITUT FI paA ol
I @l © 421 e ROcH Bl § 3IR FEl B9 1
off ¥ & iR S g9 Tl == #R ok © o AR
A ol YA S1El I B Al fUUe 3= Hi T
TP R S 1 SIE Had Yoot § ufifha gt w
URHHOT I €, o7 SH! Sl UHHS N A
T B TRl |

E=KE+P.E=—

(8.42)

P 33TETUT8.8 400 kg S 1 H1E ITE geaht
o URd 2R, 51 &1 Ifia el ¥ qRehHI Y
@I 81 39 4R, 1 I el § THIANG e o
fou etevae ot gRerfaa wifsul 39t fas

qen feerfast oot o forae afteda =im?

T ARG °
_GMEm

Ei:
4 Rg

Safe, oid |

G Mp m
8 R
e el § ey
AE = E;~ E

Ef=-

GMpm _(GMg \mR,
~ 8Rg ( R?2 | 8

6
_ gn’;RE =9.81><4-OO;6.37><10 ~313x10°%J

TSt St g2 S § 3R qe AE BT SRR €,
HAG AK =K~ K, =-3.13x 10°J |

feorfast @il & 29 aren 9fads e St a1 &
T 2, Sl

AV =V, - V,=-6.25 x 10°J |

8.11 oIt adT geitd SulE

If 9 TR (8.37) H (R+H & AF § 39 @&
TS Y T STadeRtal T 7F 24 = @1 9,
Toh e ek UREEAl S @1 Wit @1 Ak e
el geal o faged o7 o dad | €, Al 3 YHR 6
ITUE, TS STedeia geat oF 19+ 218 W U
FE o AR o aUeR B, gt o fRdt fag ¥
3@ R TR ydid g 39 $5vd o fau ufehe &
W (R +h) 1 UF R 1 ol | HIT tfeeh 37 @

AE

oM )’
EJ (8.43)

RE+h={ B
4
T=24 %= o foTq, TRehe™ % W, R+ h= 35800
km, St 7 gest &1 B R @ Rl ek 21 9



202

ofafiteyr ¥ WRA & A

ARA 7 1975 ¥, f7 He-3WIE AE9ee o Y& o Wi SAaRkel g | Yow R wrEiEH o 9ed oS 9w |
eI T8 3H THA o Wifedd Y g USH foRT T 9 1980 o YRY H, Ufevlt sf@en & Iuwrel i sfafe ®
g5 o foTT 9T TEvOr STeHt 1 SYART fRA T Yt SWIEl & fafe § A5 % wRiEH 1980 AT < K
3fd ¥ Y& I IRS (WA GoX Gacd SUE) ARl STel i J@en ot gaifud &1 <1 ga! € ik 98 HEwn
e & oft =retdl & arell €1 A SUE, Weerl, HiEH i qiasrereht 3R sfqfier # oy s ety &
fohT S &1 INSAT (RATE T1T SWIE) ST o SHE 1982 o & § W GFR 901 Hreq w1 wfeegamf & fag
TMT T INSAT @ o e ZAd garqur ared =i o U1 9TRd = ST9 qearhlell SWIET i &HdT 1 Tay0
2001 ¥ foran T 3T T YIS X AR SWIE (GSAT-1) STaRel § 97| 1984 H Tohel T 98l AR STaie
It 1 AR SFARET ST e (ISRO) T <€l GHH & S 5gd ¥ ohes, Tl 81 THhT T F&Iq0] ohest
(SHAR) 1 Bftehter # ® it 9=1 ¥ 100km X feord #1 Tia G o Tl (NRSA) BSUETR & Fehe feerd 2
Ifafier o el fo=i o1 SHeRT TS I ohs, STEHSMEIE 1 Wifdeh! Tel FAN (PRL) B

STUE S geat o faved ga o da (iuia el
gaqd) | gedt o uika: g wel H, T=249<
AR W, TRHHT H &, TodehTell SUUE el
g1 T 2 o =ifer gedt THM efadshtal ¥ 319 78
W U HIA T T A8 I YT o FRet off fag
¥ feor W B e & TS W A sifve S
qh SN Tehd o fau eTea=a Sifemsmelt Tehel i
AT Bldl 81 TR, Tgd W SAEleh STIanT i
S W TR TRl Yo TR T €

T WA ¢ T W fivea emgfa @ sifuss smaf
&1 foaea Jeehia a0 SAeFHed g Wafid T8l ardi|
fea-yamor # 3I9AR BF arell fed q SR
agfa 9RER 2MH, ¥ 10MH, 2 wifas a9 &0
2, safery 3 a0l sTaHee § uiafdd 8 Sl €1 3|
YR fRdl T=1 g foran o fea o qEmRe 39
Al W TR0 foRAr S Tehdr @ S 9gd W R a9
Yool T Iehdl o HRUT SEl a4l WY & uga U]
TEIF-THRN S74e 3T YR oF HaR | W gH
e & fic-t@ ¥ SRl W’ Tl fRar S wehdil
TARU 5 oh SR LU hiE qedehlell STUE S
feer et et ®, 3 Farretl ol T80 ik 3=, geat
@& o2 &% W a9E YHIG T Gehdl €1 R gRI
IF=ier H SIS T S SUUE THE Ul &) qodshiel
STIE g & ekt foega Suan Eer & fo wra
o fepan T @I R

ST F1 3 AUl H geiid SUUE Fed 21 A
51 g1 (h = 500 ¥ 800 km) SWE &1 W & geait
o et o IRd: ST e fKen § T s € Sefw
oot 319 3787 TR UfHH W e 1 AR ol w2
(fan 9 8.11)1 JfF 7 SWEl &1 AEdwa
ST 100 e B ], o1 A ot off srener @ R
H o IR ToRd 21 qenfd, Fifn 37 Swrel %1 gedt &

ferg 8.11 Ya17 SUUE| T 999 ° 39U% 4 f3@r
3 aTci geat & g3 &1 T e T (BEifRd e T
2) | SYUE & ST GRFH & o7 Yty 3787 W
g 04 F TE 2, 8 o ggT ke 3+
ot 81
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U8 § = h @ 500-800 km EHdl €, 37: 38 W
o fopet Skt R ol Wk e o oheet gest
Tk B T2 k1 € g9 Toran S Hewa @1 Gor wig A
T ST e § @1 S 1 39 FhR JAe TG F R
T <7 ¥ ugt X ugl g geat @1 wEe fear s
Thal B 4 ST ke 4, e faved & @y,
faerdiar den g sl 1 ST HY Hehd 21 3
TER & IWRl gR UHA YA G HaSd, HeH
foam oF et geslt o qaEfeReiyg SfemEdl o faw of
I YA B

8.12 WHEHdr

forelt fiug o1 9N o o1 & o gedt S ot o
1 ST MR Ta Sl ¢ Sa 8 fohel I8 W @S B
2 B T 9N I 9iY il © s 98 U8 AR
IR o fawdid 5@ STifud ek e fovm =t feafa o
Tadl 1 7 fagr 59 9Hg on] il @ S &9 fwdt
feer fag, S =d U wed! fRE HAMRR o @
foreht favg &1 9R w9d B1 9 e 5o & faEg
five W *E 9@ ANMA 7 8 aF 98 "< R S
FAET off Fenef w9 § fyve W e YR 99 SRifTa
FIA T U T 7 FifR fave o Tecta feuE
o HROT HHAMT A9 B AR Fw G Al & R HA
T SR SR 5 § o fave m s 99 fia
T 2

e heqTl HITC foh HAMRR ol 1 S faw
FM 1 B7 Y I L e 72 71 99 A F 4
ol o w-wy fyve ot gday @R g 9 i
79 feafa & o o g fa=ma 761 i qen 98 3§
faue W, S e I oF FHROT g @O § A= Dl AR
i &, FE T S T FN FAAR G
=1 39 fearfa F wrg@tes wAH H i fE=e 7 1 %
HIT I BN AR 39 v o €9 ° FE S @
7Y ®, i 9% 39 fefd § o1 9R w1 erwd e
M/ T, R IH W ST H1 90 § HE oet T
T T B T YR, 5 I fIve wasargEs
2, @ @€ 9REN el €, 91 W URESl S Wi
TREAT &1 qfEe #ad 2|

geaft o fid: IRRHT W I fREl SWE A,
STUE H B Ble ¥ Bl TH A ITeh i Hl
Y% A& Yeall o ehg i AR @fa afd 9 Tfaefia
2, @M 39 Wi T wRoT, g wY 9, 39 feufq o
geeft oh TRed T Ul ok SXE B 37d: SYUE o Hfie]
I Y% o WaAdgde FrRdl 81 78 9 & @
e fop &9 forell SE @ gealt w1 @ik fiw @ &) e
foprddt STre & iR 93 =f fordlt TR & o T
1 AT el H| Tocol ol BH Seaier fEwm i
YRE T FE U@ B, Ad: IUUE H AW oS
il o fou &fas steren seater femnsdi &1 #1g
T e BT, ok forq @eft feemd wam gt €1 arg
o o SaRetEt o o Sl 36 923 &1 i 2
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-

Tl G WEte e s € fgen 71 6.672 x10" Nm? kg? 81

2. af€ &4 M, My, Ms ....M, 3% 9gd | %O o HROT m ST o fohedl o1 W o0 IRomt Teermyor
A I TG KA T, A Hok foTT TH ARV fg H TN FW F| WA AU TeerRsn fam
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% IER Y o o= fyvel g gwifaa gy fo wsages % wdl @1 a9 3Rl qRumH 9 Fy
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F, =F,+F,+....+F, = Fj

&l ydie ‘T’ Hehed & <3l B

3. FwR & TS W 9% R & ©

(a) Tt & el wmene § Tfa wxd € 9o gF 3@ ke w fRE T A9 W feod e

(b) g& ¥ frdt 7e a% @i T B Gfee g g9 ol § U &9t g9d Sid Bl 98 59
A 1 e Il € Toh UEl W O Al eyl gel s 1 STd: whivig Gam Sraietid
T T

(c) frdt e & el emaderal 1 o U <Ega e o ot < et o VR o STgANU
g 1
Td o IRA: R H JARR HET H GRGHAY HX W TS oF STEdeia T qo B R o 9% Hey

g ?
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G M,
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foemofa faw

1. fFe favg ) forddt o favg o Rcia Y9G o owid A @1 1A wd q9a frefafea afeEt
weferd el §

(@) HiviE Ham,
(b) T =i el
e a1 e TE e

2. IV HoT TR0 Sher o Tgdia oM 1 31X S<[@ &l 819U 98 ey o oJchd a7 1w
& foau fafere 7€ ?1 7@ fRdt o s 9@ ® AN e 2l

3. FER & W F7m, T2 = KR H feeorieh Ky g wasti ® fd w3 aret 9ois 78 o faw ww g
21 T8 Wl % SR uREfda el e gesh w1 uiehm e o Suwel W F€l fewh e e €
[(FHTRTT (8.38)]

4. srafter SUEl § erafter ABh ARE AW HI &1 TR HRO I el ¢ T sfafer # S9 sreftefd
¥ TRt 9 FH T G TR HRU I8 ¢ o ARe A 9o SuE AT € gealt F AR WaAdga s
fird 2

5. 50 R & 9o a1l < fagal § g e Rt

G m; my
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6. Torell fuve =1 et =Tk ol SOl Tias STl (1 Ged Eicash gt 8) qen ferfast ol a1 4 g
?1 o o el (a1t A B 7 o fR {0 %l e W Tefas st g R), fedh fuve #1 e
fearfarst Sl BulfcHs &t 21 fohddl STUE S ol RS el B

7. feafas =it ok fau wig=ra: fk@i 3.amen &9 mgh, aa ¥, 3R fag 6 & o T fhu s1ar
e feafas Seiiell & =R ] @i wH Bl B

8. Fafy 1 fageti o e ey, Feweh=g ¢, denfy < uifaq gg favel o o= oM ot I &1 &
A Ul o sl ki e, Tl e o Sfkw B stevas: e €1 fRd ieft wfd fave o fa
39 fyvg @ aex feog frelt %01 W o ol 39 YR ol © S T fIue o1 gned s SHeh ohs
W Genfxd @ i sifeT 78 a1 s g 2

9. Tiela @iet . it Ho1 fag W el 9o Y e @1 durfu (frdt uifess @rer o fauda, st
S el @ e F ) TE @ AT § A e g fvel e ae 4 i e
A iR feora w1 e T w1 TRT 9RRET gaa 7@l E
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8.1 fr=fafea & sw GfSa:

(a) @9 foRet Sewr 1 o ool ¥ URReTT SW e i fhHl @iEe =i o it W@l Y Wehd
&1 7 oy feRdt fuve w6 afRewr, Frehe § W@ Tl & e guE 9, S8 e el § W@t
o foRet o Al g R TR 22

(b) geat o R URGhAY XA oI BR FREEH | oS hIE STRe A o 9o B HYEA T
X Hehdll A gedlt o ufia: URehEU HE AN SFiel WYH R § el €, q9 94 98 oo
I % GGI K1 A FL Tohdll 2
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Aol ¥ fau T kel I GerEd ¥ R Thd ¢1) qefd ww=mn o fgue w1 saE gae g
o SO y9E | i 1

wel fasked &1 99 SIS :

(a) SiEft G ok HY e @R Sgay/Edl ¢l

(b) & TETE o WY (YAl H THEHAM S HI Tl HHARL) o @O Sea/sed Bl

(c) e @O Yedt o geHE/fve & geruH W AR @

@ 9 F FE R o, A, IOH F A frge S At ferfs swi-omR % fou g
—GMm(1/r— 1/r) T3 mg(r, - r)) 9 @iferh/ma aened 21

M ofifSTT uh TE TE ® S gd o uid: gest w1 ger § & T wiel § i e ®, a9 gest &

HE HI o H ThHT hefta A = 22

Teq o TH IIWE, A (o), F1 Hefig sr@fer 1.769 & qen wan w1 5591 4.22 x 108 m 21 78

ey o Jeeafd 1 oMM G o SHAUE 1 ORI 1/1000 TAT R

M ST foF eard SMeRerTm & T dR $o79H o 2.5 x 10" dR €1 "I sh ¥ 50,000 ly

T W feord & AW SO T URGRAT O & H fRaT §HF TRN? SRR &1 A 10° ly St

wEl fomed &1 == HINT

(a) af% feorfest ot &1 Y= o< W 2, @ Han ¥ IR W [ STE K1 hA Foll gqR
Tfersy/feorfas St 1 o B

(b) wanm | ufepH W o fRdt ST w1 e o THed g9d ¥ Al e & fora staves
Tl M o (e ST 1 ®) o frelt feer fuve &1 geet o ww o aed veifuq w¢ o
fou sreavas o @ sifush/an ed 2

w1 frdt fave #1 geat § qam =1 (a) five o g=mE, (b) vaaw fag i saferfd, (c) Jado &t
oo, (d) fave & YHEA &1 oEfefd ®1 $OE W A St 22

FE yaohg gd &1 ek srcafie SO wEn W R W@l 81 w1 AT wal B gmchg # YE 9
I T (a) ash =1, (b) HUNE =Te, () i Fom, (d) TSt st (e) Teorfas sl (f) et St
o Tt 71 g o afa Frehe 9 W A % SoA9F | B 1 0 |k

frefafad & 9 %9 @ @ oy § saRe a6 o fae gEseE o 9% 87 () W § goe,
(b) =& W oM, (¢) Taeg, (d) feepfomma wwem

8.10 THTHN §oAUH T i SIeTea S g1 IRfod Gt o I53 o ohs W ecd e i e

Rfaw o 8.10] (i) a, (i) b, (iii) ¢, (iv) 0 # f&ew dR grr S@I= STwn?

far. 8.10

8.11 IWH THEN ¥ et agfeas fag P W i daa fva @R () d, (i) e, (iii) f, (iv) g 7 ==

FT SCH?

8.12 geeft | fopelt Wohe o1 g 1 AR T M B1 YA ok v W W gl W Uehe W Tkl oA

I 22 g 1 ToHA = 2x10% kg, 9ot 1 FoHHM = 6x10% kgl I el @A o gl shi v
HIfST (FefT o = 1.5 x 10" m) |
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8.13 39 gd ! HY diciHl, Tl SHF FHAM H1 ke 8 Fi1? g & Ufa: gedt HT Feam FI i@
5591 1.5 x 108 km 2|

8.14 TH W ad wk geel-ad 1 29.5 T B1 AR gt gH ¥ 1.5 x 10° km 50 W B, @ w1 g § feraht
W 72

8.15 gl & U3 R ol o5 %1 9R 63 N 21 geal &1 foen &1 omeft $or W gyeddi & R0 39 o
R el T feme 22

8.16 I8 WM BY T geol UHEHM =cal 1 TH el & 91 THeh YS W fHE a%q] 1 9% 250 N B, T8
T FIfST fF gedt & o5 w1 AR STt T/ W 3H a%G F 9R F B2

8.17 Yealt o U3 W IeAleRd: FW HI 3R HIE Yohe 5 km s 1 oA § IO @1 €1 e W AqH eled
9 gd a8 Uhe geal | forat T aF ST@M? et 1 §¥EM = 6.0 x 10% kg; Geat i wreA
R = 6.4 x 10° m@ G=6.67 x 10! N m2kg?|

8.18 gedl & U3 W fordll Y& w1 welEd =t 11.2 km s 21 R o%g 1 59 et 1 dF T = @
weifa fohan Smar 21 geslt | srefueh X WM W 9 %] i wiel a1 B2 g qen o el i sufeyfq
i UL hiferT

8.19 %I SWE Yool o T3 ¥ 400 km S8 W Yoo 1 IReHAT T @1 21 36 SUUE i Yool o Teceld
uE | ae fehte o foRa e @E ghit? W' 1 §HE = 200 kg; g H FHEE = 6.0x10%
kg; geat &l f5591= 6.4 x 10°m 1 G = 6.67 x 10" N n2kg?|

8.20 ¥ X, T s 1 oAU g o $oudH (2¢10% kg) o SR €, Th S 1 AR TEE TR
o forg o @ €1 99 A 10° km 0 W € q9 3T =1l I0erig €1 3 ar e W @ ewaai? yeiw
R & B 104 km 19 WFAT fF < '+ 0@ 99 a0 wiE fawyer T8 € (G o 91 3
ST HIT) |

8.21 T R el f5d weish 1 o9 100 kg f5591.0.10 m ® el &feel 9 Wt S’ ¥ 1.0 m @
W feerg €1 S el o vl ol e aTell W@ o "o fag W Eed o e fawe @ 82 @
39 fag W @ i fuve dqed # B2 9 8, @ I8 Sged TRl B SeE STerh?

Irfafiag (1=

8.22 91 T o TW s1eAd ® W@ € R i qedsmhiell STUE gedl % U8 W ofe 36,000 km ST
W gealt 1 UERAT YAl €1 39 SUUE o i Tt W gest o Tecd ol o Rl fawe @ 82 (3
R feafas e = dfSml) geat &1 $emE = 6.0x10% kg; g2at &1 551 = 6400 km.

8.23 §d & T § 2.5 T %E49H &1 &5 AW 12 km Y € F90 BT 1.2 9GRH0 fa v |
U T @1 R (S WK o wEd ar) i 2 9 wed ¢ Fw Ufkd ana fuve, f5R Teur wed
€, gl 9t § @ ©1) | THeh Toe g9 W W@l HiE fUve, Teedl o o RO, F1 THh S § TeIqen]
WM? (gd *1 599H = 2 x 10¥kg )

8.24 W1 FT=ANEMM AT R 3e N €| 30 F=Ne@ W fhat ol @ &1 S¢ T 38 dRavee 9 ol
Hehel S Weh| SAXIREIH H1 M = 1000 kg; ¥ 1 T = 2x10% kg; WA &1 SoH0M =
6.4x10% kg; AT 1 5541 = 3395 km; T 1 Hel &I 5531 = 2.28 x108 km T2l
G =6.67x10" "N m?2 kg 2|

8.25 fopdll Tohe ®1 HTel & U8 ¥ 2 km s &1 W@ W SEAER SR AN S € A Wl o aaeri
TRy & HRO THT 20% ARAF Sl < B S L, A WA ok IS W A9 e ¥ gd 78 ok
AT § fRadl g % STm? AT 1 ReANH = 6.4x10% kg ATA w1 A = 3395 km qen
G=6.67x10"" N m? kg2




